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ABSTRACT

in some countnes where the economies are weak, it becomes crucial for those concerned with
dewelopmental poliies to adopt appreaches which will ensure that all available land is used
o develop the country. In those fields to fBcilitate a conducive environment for economic
developmenl. Rowd traffic accidents have been recognized as one of those adverse elements
which coniribute to the suffocation of economic growth in the developing countries, due 1o
the high cost related to them, hence causing social and sconomic concern. Hence traffic safety
B an imporiahl ey and mtegral role in sustninable transporiation development arens. Mow
davs, the main adverse impact of modern rosd transportalion systems are mjures and deaths
in ro&d acckdents, The success of traffic safety and highway improvement programs hinges on
the amalvsis of accurate and reliable traffic accident data. This study discuses the present state
of traffic accident information on State Highway 64 from Pilathara to Pappinisseri in the sub
district of Kannuar in the district Kannur . ;

The present study aims (o find the major sceident black spots in Pappimsseri KSTE mad |
Chungam to Pilathara) and o identify various traffic parameters and road fectors causing

Accidents,

T wdentify the nearest facilities like bospitals Police Stations , Fire Stations etc. and 1o find the

shoriest distance between the facilities and accident spots,
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CHAPTER 1
INTRODUCTION

£ Gemcral

B well said that every twen of wheel is the revalution ahead in terms of development. bl
H'-F oy other axde we can say Thal mad traffie acculeditz are a thrsal 1o r|'|11|"l1|ii'l_'|-. |I'|}|.a|| g
e Road traffic accudenis are o L.:i-::-h.al |'r1.||'.||i|.' health conceri. Amaongst all traffic accident,
gmnd Eraffic accident bears Brgest nimber of haman life apd tends 1o be most sersous probbeam
merdd over. Road secidents are largely predictable and preventable; provided eational analysis
sl counterimpessures. As per the World Bank report on Road traffic mjury prevention.
worideide the number ol pﬂ':pll_' killed in road traffee crashes each year is estimated at almos
i 2 malhon. Total number of deaths worldwide and injuries 15 forecast to nse by some Bi%s
between 2000 and 2020, and in developng couniries deaths are expected to meorease by as
mech as 80%, The analysis of rosd acesdent data 2018 reveals that abowt 1374 accidents and
S0 deaths take place every day on Indian roads which further translates into 57 accidents and
koss of |7 lives on an average every hour in our country.

Keraka 15 also facing sersous threst in road traffic sccidenis. In response, the Kerala
government s tryimg to cut the fatality by half through a new road safety policy that focuses
on firsi response ai the 'golden hour' (the first hour afier the accidem). The stale wants to
reguce the fatal accident by nearly 30% by 2023, The government will ensure zero black spot
policy for reduction in the road accidents . To achieve thiz goal ientification of black spois is
ihe first step. Here we can use G5 by which we can not only identify accident black spots but
can also make query about geographical distribution of read accidents and the tvpes, time of
day. vehicles mvnlved, ete. GIS can easily synchronize and map the data with spatial relation.
rerther A can be used ns decision making tool This project i 8 slep forward in the procedure
af wentification and analysis of black spots wsing GIS | The other method for sdentification of
e most vulnerable segments s the method of Priemization by carrying out road inventory
sarvey, An pccident black spot iz o harardons or high risk location where & number of
sccidends repeatedly oceor | The identification analysis and treatment of black spots iz widely

regarded as oneg of the most effective approach o prevent road sccidents,
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1.2 Geographic Information System ((:15)

A Geographic Information System (GIS) 1s a computer system that analyses and displays
geographically referenced information. Tt uses data that is attached to a unique locabon.
Geographic  Information  System (GIS) is an effective tool to represent the black spot
graphically .

GIS integrates hardware, software | and data for capluring , managing , analvsing , and
display all forms of geograplucally referenced information,

Accident prone locations can be idenfified by using GIS by analysing spabial characteristics
about identified location , and also able to figure out the underlying factors causing accidents.
In developed countries GIS has widely used for analysing the accident prone location or
accident black spots . GIS analvsis 15 performed using ArcG1S software

L3 ArcGIS1O

Esn's ArcGIS 15 a geographic information system (GIS) for working with maps and geographic
information. It is used for: creating and using maps; compiling geographic data; analysing mapped
information; sharing and discoverning geographic information; using maps and geographic
information in a range of applications; and managing geographic information in a database. The
system provides an infrastructure for making maps and geographic information available throughout

an organizabon, across a community, and openly on the Web.




CHAFPTER 2
LITERATURE REVIEW

2.1 General

Jounals and Rescarch papers are followed and studies for understanding the idea of using
GIS
1.
DeepthiJavan K. et al. (2010) have identified high rate accident location or safety
deficient areas within Kannur ArcGIS software to analyze spatial data and identified
accident patterns. These results are then sent to 'expert’ systems for providing suitable
recommendations
i,
Livamol Isen, Shibu A(20013) has identified the most vulnerable stretches in the two
districts Alappuzha and Ernakulam of the state Kerala. They have used Weighted Sevenity
Index (WSI) method to rank the accidents, from which top six and ten spots were selected
as black spots in Alappuzha and Emakulam respectively. These black spots were then
analyred using prontization meéthod in Are(GIS. Two stretches were identified as the most
vulnerable accident locations and suitable remedial measures were provided for these
locations,
1L,
Pavan R Vvaset al. (2014) has described the priontization methodology to be used in GIS
and how the vanous accident causing factors like width of road, number of lanes in each
direction, drainage condition, surface type, presence of median, nbbon development, ete.
are involved, ranking of these parameters according to how they are contnbuting towards
accidents. From the results, suitable countermeasures are provided and the importance of
GIS m identification of hazardous locations has been emphasized.
iv,
Urban Road Safety Audit (URSA) — toolkit (2013) developed by Transport research and
[njury prevention program of [IT New Delhi and civil engineenng department of 11T New
Delhi is safety program examination for urban roads. It aimed to address problems
relating to urban road safety and minimize the numbers and severity of accidents




-h"ludulling and Simulation i Transportation Engineering 2014 two-lane highway traffic
safety conditions 15 of practical importance and has attracted significant research
attention within the last decade. Many cost-cffective and proactive solutions such as low-
cosl treatments and roadway safety momtonng programs have been developed to
enhance traffic safety performance under prevailing conditions.

Pricritization of Accident Black Spots using GIS - The study includes visiting these
accident prone siles, collectung required data for GIS analysis and cross-checking the
data with Bangalore traffic police records. Selected sites for present study include East
end circle, Kudlu gate junction, Anepalya road, Khodays circle, Bmny mills circle and
Gubbalala gate, Two data points were taken for each black spot. Road maps of selected
sited were collected and fed into sofiware. The analysis was carries out and Anepalya
road was found out to be the prime accident prone location. The results were cross

checked with respective traffic police station records to venfy the validity of the model.




CHAPTER 3

3.1 DATA COLLECTION

3.1.1 Scope and objectives

Identify location which have both high nsk of crash losses and justifiable opportunity
for reducing the risk.

To implement a methodology for the identification and priortization of hazardous road
Location

ii. To find and represent the major road accidenmt black spot in Pappinissen Pilathara
KSTP road.
iv. IRuad network analysis.
v,  show the shortest path between facilities like Hospitals, Police station |, Fire station
ete, and the black spat,
vi.  Toidentify various traffic parameters and factors causing accidents and suggestions of
possible improvement
3.1.2 Stady Area

Pappinisssen - Pazhayangadi - Pilathara KSTP Road{SH64 ) stretches for a length of 21kms
Sub-district Kannur of the distnict Kannur . The road starts from Pilathara , passes through
Pazhavangadi, and Kannapuram and ends at Papppinissen on NH 66

Feamires

L
i,
fii.
Iv.

¥,

The entire stretch 15 two line state highway.
Road surface is Asphalt.
Mo divider at this stretch/Highway.
Speed limit mentioned at some sections only.
No toll booths.




Fig 3.1: IDENTIFTED ROAD STRETCH Source : [ Google Maps]

3.1.3 Site investigation
A visat to the site was conducted
Detailed information and charactenstics of road were collected namely
1. Road sections.
. Road junction.
. Surface and road conditions.
iv,  Available traffic volume and obstruction,
v. Sign board at road.
vi. Speed cameras af intervals.

vil.  Observation cameras at 2km mmtervals.




fig 3.2: pulathara road



fig 3.3: pappinissen road

3. 1.4 Climate

*  The climate of the region is tropical homid |, with temperature ranging from 23-31 o
Celsius.

* The hottest month are April-May and the coldest November-lannary

*  The Annual rainfall of 2500mm-3600mm( mainly concentrated from June to

Cictober




3.1.5 Primary data

Agcident data of the selected area 15 collected from Kannur City and Rural Police Station,
The data collection involves the collection of accident data of the area for five vears ( 2018 |

20192020 2021,2022 ) from Kannur City Police station and Kannur Rural police station.

The accident data was collected from Kannur City Police station and Kannur Rural police
station for the following vears

To find the shortest path, the datas of near by facilities like Hospitals police station , fire stations
near the road stretch are collected.

3.1.6 Secondary data
In this accidental data includes physical survey detailed such as road mventory data which

include

Mame of the road- Pilathara Pappinissen road
Length of the road- 21 Km
Type of the road - State Highway

Width of the road - Tmeter



J2IDENTIFICATION

The identification of accident prone areas can be made either by reactive or proactive methods.

1. Reactive method develops according to statistical data of the traffic amount, number and
tvpe of accidents. The accuracy of reactive method relies on a great extent to the accuracy of
data collection and storage. This method can identify black spots,

ii.  Proactive method is based on physical properties and operational conditions. In fact, safety
of operation in a route can be evaluated by means of key factors and the way of
operationsand hence the safety indicator can be identified. These methods require a lot of
time, precision and also making use of safety experts.

The result of these methods is a prioritized hist of accident prone areas or black spots. In this
study black spots or accident prone areas were identified by reactive approach that included
collecting accident record data from Kannur city & Rural police station,

3.3 GEOGRAPHIC APPROACH
The approach to any geographical problem and its solution is divided into following five phases:

33l Ask

Approaching a problem geographically involves framing the guestion from a location-based

perspective. What 1s the problem you are trying 1o solve or analyze, and where is it located?
3.3.2 Acquire

After clearly defiming the problem, it 1s necessary to determine the data needed to complete your
analysis and ascertain where that data can be found or generated

333 Examine
You will not know for certain whether the data you have acquired is appropriate for your study

until you thoroughly examme it.

10
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334 Analyse
The data is processed and anal ysed based on the method of examination or analysis one

chooses, which iz dependent on the results one hopes to achieve.

335 Act

The results and presentation of the analysis are important parts of The Geographic Approach.
The resulis can be shared through reports, maps, tables, and charts and delivered in printed
form or digitally over a network or on the Web. You need to decide on the best means for

presenting your analysis. You can compare the results from different analvses and see which

method presents the information most accurately

3AMETHODOLOGY

The model described in this paper requires a map of the desired road network digitized in a suitable
form and certain specified road attributes to carry out priontization The analysis then ranks black
spots on the given road network. While carrying out the analysis the model incorporates only the

road related factors such as road geometries, which lead to accidents. The factors considered are as
follows:

1. Road width
.  MNumber of lanes in each direction
ni.  Approximate number of vehicles per day
iv.  Drainage facilitics
v.  Swurface condition of the pavement
vi. Frequent vehicle type
vii.  Presence of shoulders, edge obstructions and median barriers

11




3.5 PROCEDURE
In order to model using mentioned road related factors and achieve the desired result, a step by step
procedure as given below is adopted.

1.  Scanning of the map containing the desired road network and feeding this image to Arnc

View for digitizing

n. Digiizing the road network with due considerations for separation of every link and
assigning [0 number to every link.

ni.  Specifying the attmbutes for every road ink using the questionnaire provided.

iv. Exporting the road attribute table generated in database format so that it can be imported by
Arc view,

v. Joining the road attribute table to the digitized road map and prioritizing the road network
for accident occurrence using total weights assigned to every link.

vi. Black spots on a given road network are ranked by result obtained from prionitization.

12




3.6 ROAD ANALYSIS

Table 3.1 : road data analysis

5l.No PARTICULARS PILATHARA PAPPINISSERI ROAD
1 Starting Chainage Km 0+000(Pilathara)
2 Ending Chainage Km 20+900({ Pappinisseri)
3 Length 20.90km
4 Classification Major Dhstrict Road
5 Proposed RoW Min = 13m & Max — 20m
b Proposed carnage way width Built-up & rural areas ; 10m
ROB Location : 7.5 m CW with 3.5
service roads
7 Junction lmprovements Major junctions — 3 Mos
Minor junctions — 77 Nos
8 Pavement Composition Details Existing CW : Overlaid with 40mm BC+
PCC
Widening : 40 BC + 75 DBM + 250
WMM+200 GSB
9 Divains (both sides) 20194 m
i0 Passenger Shelter 37 Nos,
11 Crash Barmier 3260 m
12 Pedestnan guard ral 5365 m
13 Parking space(Taxi , Auto , eic.) Existing : 9 Nos.
New - IMos.
14 Oxbow Land 4 Nos.

13




Table 3.1 : road data analysis

S1L.MNo PARTICTUULARS PILATHARA PAPPINISSERI
ROAD
16 Maoise Barrier 94 m at educational building areas
17 Protection measures Stone Pitching 240m (including both side
!
Turfing length -- 480 m (including both
side )
15 Bridge / Culvert Total — 43 Nos.
Major Bridge - 1Nos.
Minor Bridge - 2 Nos,
ROB = 2 Mos,
Culverts — 38 Mos.
3.7 ROAD CHARACTERISTICS
3.7.1 Speed boards
i.  Pilathara -T0
ii, Mundoor- 50
i, Ambalam road — 60
v,  Aduothila — 60
v. Parhayangadi - 50
vi. Thavam - 70
vii. Punnacherry - 60
vili.  Vellierangal - 30
ix. Kovvapuram - 40
x. Pallichal - 50




Xi.
x11,
Xiii.
X1V,
¥,
XV,

XVl
3.7.2

i

173

ii.
i

v,

174

P

v.

A5TH
viil,

iX.

Thara = 30
Kannapuram — 40
Yogashala — 70
Irnavu — 40
Kottpalam — 60
Karkkankulam — 60
Hajiroad — 40

Junctions

Cheruthayam ambalam road- traffig light (warning signal only)
Parhayangadi — Madayv roundaboat

Pazhavangadi — matool junction

Kovvaporam junction - traffic lights { Waming signal only)
Irmavu junction - raffic light { warmng signal only)

Speed cameras
Pilathara

Hanuman ambalam road
Punnachery

Yogashala

Kaila palli

ODbservation camera

Mundoor - |

Adutila - |
Pazhavangadi -7
Punnachery - 1
Cherukunnu thara -1
Kannapuram bank — |
Yogashala— |
Imavu— 1
Kankkankulam — 1
Highschool -1




xi. Hajiroad - 1
% Chungam - 1
3.8 TRAFFIC YVOLUME

Table 3 2 - traffic volume at moming and eveming peak hours

DIRECTION TIME NO.OF VEHICLES

IBENAVL — CHUNGAM B:30-9-30 AM o927
CHUNGAM - IRNAVU 8:30-9:30 AM Evhd

Sum= 1627
IRNAVLU - CHUNGAM 4-5 PM 836
CHUMGAM - IRNAVL 4.5 PM 1148

Sum= 1984
CHERUKUNNU - [ENAVU 8:30-9:30 AM 697
IRNAVU - CHERUEUNNU B:30-9:30 AM 1313

Sum= 2010
CHERUKUNNU - [IENAVU 4-5 PM 1873
IRNAVL - CHERIJEUNNKNL 4-5 PM 1427

Sum = 3300
ADUTILA -CHERTIELNML] B:30-9-30 AM 745
CHERUEUNNU-ADUTILA B:30-9:30 AM 125]

Sum =2006
ADUTILA -CHERUKUNNU 4-5 PM 1891
CHERUKLUNNU-ADUTILA 4-5PM 1527

Sum=3418
PILATHARA- ADUTILA B:30-9:30 AM 157
ADUTILA-PILATHARA H:30-0:30 A [252

Sum=20059
PILATHARA- ADUTILA 4-5 PM 1893

15




E——

—_—— —

ADUTILA-PILATHARA

4-5 PM

1556

Sum =3449

3.8.1 Average traffic volume

Table 3.3: Average daily traffic volume

ROAD SECTION MORNING EVENING PEAK AVERAGE

PEAK HOUR | PEAK HOUR AVERAGE DAILY
FLOW TRAFFIC
(ADT)

CHUNGAM - 1627 1984 | 805.5 21494 04762

IRNAVU

IRNAVL - 2010 3300 26535 31607.14286

CHERUKUNNLU

CHERUKUNNU - 2006 3418 2712 32285.71429

ADUTILA

ADUTILA 2001 3449 2729 32488 09524

PILATHARA

Peak avg. flow = (Moming peak hour + Evening peak hour /2
ADT = ( Peak avg. flow * 100 ) /8.4

i7




3.9 PRIORITIZATION

Priontization involves assigning suilable weights to different factors so as to achieve a desired
result. In this model, the various factors, which tend to influence the occurrence of accidents on
roads, are assigned weights on a scale of 0-10 in such a manner that the factors which tend to
increase the probability of the accidents have lower weights. In order to pnontize roads for
occurrence of accidents, the vanous factors considered and the weights assigned to them are given
in following table:

Table 3.4 : Factors effecting weightages

SL/NO FACTORS POSSIBLE WEIGHTAGES
VARIATION ASSIGNED
1 No of Lanes in each side direction 1 4
2 6
3 8
4 10
2 Road width Less than 6m 4
6.1-7.5m &
7.6-10.5m &
15m above 10
i Mo vehicles per day 20000 2
2000 1-25000 4
2500 1= 30000 i
3000 1-35000 ¥

18




35000 above 10
Drainage facilities provided Good 10
Satisfactory 7
Poar 4
Mo drainage 1
Surface condition Concrete 10
WBM 8
Other Bituminous 6
Surface Painted 4
Earth road 2
Frequent Vehicle Type Busa/Truck 2
Car/3wheeler 4
Byvcycle [
Carts 8
10
Presence of shoulders Yes 1]
Mo 4
Presence of edge obstruction Yes 4
No 10
Provision of median barriers to Yes 10
Channelize the traffic No 4

19




3.10 WEIGHTAGE ANALYSIS

= The final weight assigned to each road link is obtained by adding all the individual weights and
normalizing the value using maximum weight (in this case 90) that can be assigned

+ Total Weightage =¥ Individual Weightage x100 / 90

*  According to above table respective weights are given for specific valucs of factors and total
weights are calculated for all the points as shown in the table below.

Table 3.5: weightage calculation

FACTORS CHINCG A M- IRNAVLI- CHERUKLNNLU | ADUTILA
[RNAVLI CHERUKLINNU | -ADUTILA PILATHARA
SECTION SECTION SECTION SECTION

Mo Lanes in each 4 4 4 4
side sirection
Width of the road 4 4 4 4
No vehicles per day 4 8 8 B
Dramage facilines 7 | 7 10
provided
Surface condition 8 8 8 8
Frequent Vehicle 4 g 4 4
Type
Presence of 10 10 10 10
shoulders
Presence of edge 10 10 10 10
ohstruction
Presence of median 4 4 4 4
bamers
To Channelize the 55 53 59 a2
traffic sum




Total sum 61.11 58.89 65.56 6E.89

Thus road link with high final weight arc less prone to accident than the road link with low final
weight. The classification of roads for occurrence of accident based on final weights are done using
the following classification scheme:

Table 3.6: Pnontizanon scheme

FINAL WEIGHT ACCIDENT PRONE LEVEL
=70 Very low
60-70 Low
50-60 Medium
0-50 High

The road characteristics as well as traffic parameters of each spot is specified as attributes and
linked with each spot in the digitized road map. The varous spots were then priontized for accident
occurrences using todal weights assigned to every atiribute, as a result of which the black spots were
ranked on the basis of vulnerability

Table 3.7: Final weightage and accident prone level of each spot

SECTION WEIGHTAGE ACCIDENT
PRONE LEVEL
CHUNGAM -IRNAVL 61.11 LOW
IENAVL - CHERUKUNNU 58.89 MEDIUM
CHERUKUNNU-ADUTILA 65,56 LOW
ADUTILA-PILATHARA 6889 LOW
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CHAPTER4
REDULT AND DISCUSSION

4.1 HANKING OF ACCIDENT BLACK SPOT

Inhle 4.1 | mecsdenl ranking in esch section {(sxoce pollce aocidont deis)

CITRGE AR [ A | ¥ a8 17 5TH

MMHAY- CHERUBIUMMIE | 25 il aF 133z

CHERLKUMHL- 70 T Y By
ALITTHILA

AIMTHILA-FILATHARA | I 0 14 axl

i




— S

WEILLED @ GRIEVOUSINIURIES & MINOR INIURIES

Fig 4.1: graphical representation of accident data

From the gven table 4.1 and figd.1 it 15 clear that Imav-Chungam section has maximum weightage
seventy index Le 1332 | and Accident prone level of that section is medium according to table 3.8
Jwhich according 1o the concept of pnontization in this report the most accident prone point. 5o the

maximum accident prone point in Pappinisseri-Pilathara road is Imavu — Cherukunnu section.




4.2 ROAD NETWORK ANALYSIS

* MNetwork analysis in GIS rests firmly on the theoretical foundation of the mathematical sub
disciplines of graph theory and topology. The most common and familiar implementations of
network models are those used to represent the networks with which much of the population
interacts every day: transportation and communications networks

* Routing i3 the act of selecting a course of travel, and it 8 arguably the mosl fundamental
logistical operation in network analysis

ROAD NETWORK MAP ..,_4&_.1

£

HET P& R
elanniriad Hagfveay (0 B

Deewiirick Mome
AP Pl

Fanchoywi Houndnry
Dhp v | Blpurndasy

I

Fig4.2 ‘Road network map
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Fig 4.3: Road section map
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How to find the shortest route using network analysis in ArcGIS

fi

{s

Create a network dataset for the road section. Import the image to ArcMap10 .

Right chick on road shape file. Click “new network datasel™ . Select “name™ . Click “next™, Click
“finish™

Right click on the tool bar and click on Network Analyst and enable it

Click on network snalyst and select new route. New route is enabled

. Table of contents 15 also shown it consist of layers (stops , point barrier, routes ect

Click on “Create network location™ tool . Select the point from where we need to finding the
distance and click the end point

Select “solve™ tool from “Network Analyst™ tool bar Select “Direction™ tool from “Network
Analyst” test bar to find the directon of road

To calculate the distance , nght chick on routes and open attnbute table.

There is also Select/move location tool to change the selected point .

By importing network dataset and the collected data mnto AreGIS10D we can obtain a digitalized
view of the road stretch and the surrounding areas and facilities around it . So when an accident

oceur at this stretch then by selecting the reguired facilities(Hospital Police station, Fire station) we

i

obtain the shortest path and its navigation to réach there or when a accident happens police

vehicle or ambulance or firefighters can know the location and the shortest and fastest way to reach
the Accident spod.
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After inserting the road network data and enabling network analyst | to find the shortest path we can
select an unknown location and the destination in the road using Create network location tool _ In
figd & it shows the shoriest location between black spot in imav cherukunnu road to Kannur fire
station , and by selecting route from Table of contents it automatically shows the starting point
Jurns directions distance and destination point, by using latindes and longitudes of the location .

@ i
B Vem ity el bt Beepemesy Do edes Hep
I TR IS o e EFEEE ey Se— ko A L I R R LR
BP0 Rles F- D@ /' BER4LT @ga A1 R " Ml Celah # 9 HIBE§
o TEE R N ‘1. i =Y, S . = e s I.r TS0 1 T e *I- L "'_ & L
EEE B o' '3"‘ " s deiain i DR e R T gl - e
e A, r — T o S I S M
| . B = | Fl— -;_...‘.'-",_" e L } A AR R oo e N
B L | R .I'-'m.:_l = ; by
P Ermr e L s | e
B == o o | ol
| e % Ay L
Y —— S Y,
(B .-.'--_-\. i Il-.-
brbrinn A 1
{0 bt 7 |
& [eardoei faee a K oy _'.
1 (Y L™ T
B O . L s
1 G st Liim i =l N
4 o o RaRtem Sare Ewza Lim ) L i
MR B | N SR
e T Ll Sl K 1 ‘_-:
8 Tam e ddm Ha i A
i Tamisik 1am - | \
I Rawie Lim ™ e gl 0 g TV A SN .
B Paried m ™ A ! | v !
§  Pem@ e e Pk i3 or Sl g g T I i v o n S
Dty chatsticn 1.0 e TR [ flias -
- I | e : J o it e | ] Saneed B ;]S S
- e | 5 ; b e | iy B e P -
TLEETNEEEL e Y T : i [ ' s | " Ll
O e il R T ST =1 LR e R

T N R T T

Fig4 &: route map from Kannur fire ststion to imav black spot

28




Same in fig 4.7 and 4.8, using create network location tool select the ongin points and the
destination point from the network map and select solve tool from the tool bar | then the shortest
distance between the points are shown with navigations like turns | distance elc,
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The fig 4.9 and 4. 10 the shortest distance between two pomnts by using create network location too
select the ongin poinis and the destination point from the network map and select solve tool from the
tool bar | then the shortest distance between the points are shown with navigations like tums |
distance etc.
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The fig 4.11 and 4.12 the shortest distance between two poimnts by using create network location tool
select the origin poants and the destination point from the network map and select solve 1ool from the
tool bar , then the shortest distance between the points are shown with navigations like tums |

distance etc.
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The figure 4.13 shows the shortest distance between cherukunnu blackspot to thaliparamb fire
station

Along with s routes by selecting origin point and destinatbon point psing network analysis tool and
sclect solve
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32



=
— o

The fig 4.14 shows the shortest distance between adutila clack spot and panyaram medical collage

A

along with its routes by selecting ongin point and destination point using network analysis tool and

select solve,
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4.3 BUFFER ZONES
As our facihines are within 10 km around the road we can find the shortest path using buffer zoncs

4 3.1 Buffer Zone in GIS

A buffer in GIS is a reclassification based on distance: classfication of within/without a given
proximity. Buffering involves measuring the distance outward in all directions from an object.
Buffering can be done on all three types of vector data: point, line, area.

432 (CGeneration of Buller Zones

A Buffer zone was created for a distance of 6km around each black spot located in each section.
Mear by hospitals , police stations | fire stations are available in this buffer zone

o The idea of using buffer rones instead of road network analysis to find the nearest distance
between onigin pomt and destination point 15 because our select road stretch 15 comparatively
small region and all the facilines are around within 10 to 20km so it will be better to use buffer
zoming than road network analvsis.

® The shortest path in buffer zone is calculated in same way as road network analysis by selecting
origin point and destination point using network location tool and selecting solve tool from tool
bar automatically the best shortest route is generated by the software,




The figd.15 and 4.16 shows the buffer zones of 6km radius around each blackspot and nearest
facilities around the road stretch .
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The figure 14.17 and 14,18 shows the buffer zones around chungam and imav black spot and
facilities provided inside the zone
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The fig 14.19 and 14.20 shows the buffer zones generated around cherukunnu adutifa black spot and
adutila pilathara black spot and the facilities inside the zone.
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CHAPTER 5

CONCLUSION

5.1 General

¥l

5.2

v

W
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The study was an attempt to identify the most vulnerable accident black spots in the study
stretch from Pilathara to Chungam on SH64.

The required road characteristics and traffic parameters of the spots were obtained.

For each parameter thus collected, weightage within the range of 0-10 was assigned such that
least weightage was given to the factor that contnbutes least to the occurrence of accidents.
All the spots were then agan priontized in GIS using the priontization scheme

By creating road network map and assigning the datas of near by hospitals police stations
and fire station

When a accident occurs we can locate the near by facilibies and shortest path to reach these
facilities form the accident spot.

The distance and map navigation are also provided

RECOMMENDATIONS

From detailed observations and analysis of each spot it was found that there is scope for
improvements at each spot. Some suggestions for the possible improvements of the spots are made
here

Removal of unnecessary edge obstractions like electnc posts, hand rals, bushes.

Provide sign boards indicating staggered T intersection.

Provide sufficient paved shoulders and raised pavement reflectors

Provide street lights at cach intervals wherever required.

Provide waming signals at accident prone areas.

Provide dividers

Provade Rumble strips at long roads.

Proper data collection methods need to be conveyed to the personnel doing the ground work:
This will result in improved accuracy of the aceident dataset.

The himitations we faced was there was no exact location{latitude and longitudinal points) of

the place of accident in the police data.
3B
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ABSTRACT

Road transport zafety is an important issue in the land transport sector all over the world due
to the increment in the usage of automobiles in few decades. It is highly likely that ineffective
braking is to blame for a number of car accidents that resull in catastrophic injuries. Between
20 and 30 percent of all work-related deaths and major injuries each year are caused by
reversing vehicles. This is a scientifically proven fact. The paper presents “HILL HOLDY
ASSIST ON MANUAL TRANSMISSION VEHICLES" for both light and heavy vehicles.
This paper outlines system requirements to successfully develop and deploy a less complicated,

safe and secure mechanism for the wncontrolled reverse maotion of the vehicle on hilly termains.

This mechanism consists of a vehicle and ratchet & pawl connected (o the rear drve
shafi of the vehicle and an electromagnet which will controf the movement of the paw] while
engaging or disengaging the mechanism. The engaging mechanism will represent the reverse
motion i undesirable or to be restricted and disengaging mechanism when the reverse motion
is desirable. Technically, this mechanism encounters the issue free motion of the shafts of the
gearbox as the vehicle tries to roll downhill when the clutch is pressed (disengaged) for the
moments in which driver shifis his foot from the brake pedal to accelerator pedal to accelerate
the engine. Such mechanisms restrict one or the other shaft(z} of the gearbox (o rotate opposile
under the influence of wheels, thereby restricting vehicle to roll back in oppesite direction, In
this wark the mechanism has been developed to stop the vehicle from rolling backwards when
the wehicle is moving in the hill roads.

KEYWORDS : Ratchet, Powl, Elecrromarne!
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CHAPTER 1
INTRODUCTION

L1 INTRODUCTION

India accounts for 4,80,652 road sccidents in the vear 2018 which is third highest count
compared to the other countries in the world and records the death count of 1,50,785 which is
the highest compared to all other countries, The maximum casualties due to road accident
occurs in developing countries. In a recent analysis of fatal sccident statistics showed
that reversing activities were involved in 12% of all the fatal transpont accidents. Insurance
claims data and research by the University of Huddersfield reveal that approximately 25% of
all reported collisions arise from vehicles reversing. Many of these occur at the workplace and
in parking lots. In scenarios where other individuals are involved, serious damage can occur to
the vehicle or the individual. Although too many do not regard reversing as a significant hazard,
a significant portion of commercial vehicle accident claims involves reversing vehicles.
Research has shown that almost 60% of all commercial vehicle accident claims involve
reversing and HGVs lead the way with 19% of these claims, vans 15% and company cars 10%.
According to research in Ireland, reversing activities were involved in 11% of all fatal
workplace transport accidents. Reversing incidents that do not result in injury can result in

costly damage to vehicles, plant, equipment, and premises,

A typical problem that is encountered, in four wheeled vehicles with manual transmission, is
when the drivers find themselves stopped on a positive gradient and want to move uphill, the
vehicle begins to roll in the backward direction when the brake pedal is released. For this, in
vehicles with 8 manual transmission, the hand brake is typically used when starting on an
incline. This procedure is awlkward at times because the vehicle immediately moves backward
once the foot on the brake pedal is lifted. When performing this procedure, the driver will
normally pozition one food on the clutch pedal 1o disengage the transmission and the other foot
on the brake pedal to hold the vehicle stationary on the incline. When it is time to continue up
the incline, the hand brake is engaged and the foot on the brake pedal is moved to the
accelerator pedal to increase the engine speed at the same lime the clutch pedal begins fo rétum
to its rest position. The hand brake is then released as the acoelerator pedal is pressed. It is
important to carefully coordinate the release of the hand brake while depressing the acceleraior
pedal and letting up the clutch pedal in order 1o prevent the vehicle from rolling backwards or

stalling the engine. Many drivers consider this to be a very difficult manoeuvre and therefore
-g-




choose to ride the ¢lutch in an upward incline; i.e., the throttle is opened slightly over idle speed
and the clutch pedal is engaged so that the clutch slips just enough 1o hold the vehicle stationary.
This driving technigue results in heavy wear on the cluich disc and when used often, results in
substantial shoriening of the life of the cliich disc. Heavy vehicle moving slowly due 1o
overloading or stopping due to traffic in uphill will make the steering unconirollable and
similarly the vehicle going downhill in overloading condition is alse another reason for heavy
vehicle accident in hill roads. In hill roads driving heavy vehicle is a challenging task for
drivers. Mainly when the vehicle is parked or moving slowly in gradient road. Various safety
control system like traction control, antilock braking system, electronic stability control system
and hill assistance system is available in the market, In the inclination state, the most important
issue to the drivers is 1o stop their car on inclination and to 2o in a forward direction. While
holding up in ihe action, the car needs o move forward continucusly, this situation is
problematic, for the drivers to make their car not to roll back on the inclination. So the system
must be developed to keep the vehicle from moving back and it should not stop the vehicle
from forward motion may be overcome. This limit can be proficient by using ratchet and pawl
instrument, The ratcher and pawl should be arranged and should be fit in the rear drive shafi,

Ratchet and pawl mechanism is used in many applications effectively where the one side power
fransmission is required for example in (i) Giant wheel- It is the large wheel vsed in the
amusement parks to rotate along the horizontal axis to rotate in one direction while carmying
the number of passengers. (i) Clocks- where the hands rotate in clockwise directions only. (it}
Baffle gates- in the entrances of many buildings which rotate about vertical axis in one
direction. In the hill station, the mast common problem to the drivers is to park their cars in the
slope and to start up the car, While waiting in the trafTic, the cars have to move on step by step
very slowly this siluation is & difficult one for the drivers 10 make their car not o roll back in
the slope, S0 the mechanism has to be developed to stop the vehicle from rolling back and it
should not stop the vehicle in accelerating forwards. This function can be achieved by using
the raichet and pawl mechanism, These mechanisms give a solution for the general issue of
descending or rolling back of the vehicle, while starting motion uphill in forward or reverse
direction in various ways. The issue is encountered by employing the devices like freewheel,
roller clutch or ratchet-pawl mechanism in different-different manners and locations within the
gearbox. The issue is discussed here considering uphill motion in forward direction. Uphill
mrction in the reverse direction also has the similar issue. The land transpori sector encompasses
the commercial use of many different vehicles including lorry, light vans, taxis, buses, cars
construction and agricuttural machinery, emergency service vehicles, matorcyeles, mopeds and
bicyeles. Boad transport safety 15 an important issue in the land transport sector. Driving
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mistakes made by heavy goods vehicle drivers may be more serious because of the weight,

gize, shape, maneuvering abilities, braking abilities, etc., of the vehicle.

The main ypes of transport accidents are Vehicle crashes People being struck or run over by
moving vehicles (e.g. during REVERSING or coupling), People Talling from vehicles People
struck by objects falling from vehicles, or vehicles overtuming. The analysis of European
Statistics on Accidents at Work (ESAW) data reveals that 29% of fatal accidents at waork are
due to loss of control of means of transport or handling equipment. Thus, improper handling
and loss of control over vehicles may cause a severe threat to both the driver and the
pedestrians. Unexpected reverse motion of vehicles in gradients and mountain roads is one of
that problem which may cause disastrous accidents. Even though a modern vehicle has modemn
equipment’s like parking assistance sysiem, hand brake, etc., drivers aproscenia will cause
serious damapes. For conventional trucks in India, moving uphill is often a very risky
proposition, particularly with a full payload. The vehicle risks rolling back if the driver lets po
the clutch with not enough power on the gas. In high-end commercial vehicles though,
technologies like the Electronic Braking Systems (EBS) helps pull away the vehicle from a
standstill on steep gradients with no rizk of rofling back. As a common practice in the country,
the parking brake is usually engaged, when loading or unloading a vehicle or on inclines 1o
avoid roll back. This is never a full-proof option, and requires adequate driving skills o ensure
operation. That was the challenge that the engineering team at KBI took up, that of developing
a technically suitable and commercially viable system for the Indian market that predominantly
runs on vehicles with manual transmissions. When the vehicle is stationary and inclined, the
releasing of brakes activales the flow control means, which releases the air from the rear brake
actuator at 2 slow rate, That enables the vehicle to remain stationary even after the brakes are
released. The slow release of air provides the time needed for the driver to feel and accelerate
the wehicle, either to drive vp the hill or reverse it. The present invention in a preferned
embodiment provides systems and methods for preventing a wehicle from reverse movement
on a slope In the inclination state, the most important issue to the drivers is to stop their car on
inclination and to po in & forward direction. While holding up in the sction, the car needs o
move forward continuously, this sitiation is problematic, for the drivers to make their car not
to roll back on the inclination. So the system must be developed to keep the vehicle from
meving back and it should not stop the vehicle from forward motion may be overcome. This
limit can be proficient by using ratchet and pawl] instrument. The ratchet and pawl should be
arrangsd and should be fit in the rear drive shaft.

A




The system comprising of
a} A manual transmission vehicle
b} A ratchet and pawl device connected to ot least one wheel of the vehicle,

¢) A connecting or fastening component which connects the ratchet and paw] device such that

the wheel shall rofate only 1f the ratchet and pawl device rotates,

d) Electromagnets which will control the movement of the pawl while engaging or disengaging
the mechamsm Where in the svsiem may be eéngaged usmg an engaging mechanism when
reverse modion is undesirable or to be restricted, and may be disengaged when the reverse

motion is desirable and 15 to be. Same a8 for the front ward motion i5 undesirable or restricted.

(e} Electromagnet 15 connected with battery and limit switches for controlling pawl engagement




CHAPTER 2
LITERATURE REVIEW

A. Arunkumar, T. Mathumani et.al has Studied to stop the wehicle from rolling backwards
when the vehicle 1s moving in the hill roads. Ratchet and Pawl mechanizm has been identified
to arrest the motion to the front axle. Anti-Rofl Back mechanism has been fabricated and tested
on the front axle assembly. The mechanism works well. In this work, Ratchet and Pawl
mechanism is identified to arrest the backward motion to the car. The ratchet is placed in the
front drive shaft and the Pawl is fitted with the fame. When the vehicle is moved in the hill

road, the lever has to make the pawl 1o touch the ratcher

Mohamed Krid, Faiz Benamar cLal has studied integrated approach of an active anti-roll
system has been presented. An innovative kinematics which can be easily added on existent
off-road chassis is proposed. A model predictive controller based on minimization of load
transfer and energy consumption is designed. Simulation results show that this system
improves the performance and the stability of the robot when comering. An importang
advamtage  of the proposed solution is its easy inftegration as new part, withowt any
transformation of the original chassis. This system can be controlled independently and is
demonstrated to have no effect on the dynamics of path controller. A new rover based on an
existent commercial chassis is currently under construction 1 equip it with electric actusators,
sensors, and the active anti-roll system detailed in this paper. The next steps will focus on the
cxperimental validation of this promising new system. Another challenge for increasing offroad
performance, would be the design and development of innovative systems for preventing tip-

over instability along both roll and pitch axes.

J. A, Kennedy & L. L. Howell et.al has siudied a raichet and paw] ring mechanism that has
advantages for mechanical safety mechanisms, particularly when the design envelops is too
small to allow for traditional mechanical components. The mechanism constraints are outlined
and the mechanism and its modeling are defined. A series of three scaled prototypes and their

testing are described,

William K. Messer smith & Keith H. Fulmer et.al has studied booster connected to a conftrol
circiiit provides a system for the continued braking of a vehicle when the vehicle 13 situated on
gn mncline and the brake pedal s released by the operator. Continued brake application is
accomplished by wiilizing a control circuit responsive to vehicular attitude, cluich pedal

pasition, and vehicular direction. The control circuit is connected to the combination of a check

13-




valve and two-way solenoid valve connected to a movable wall brake booster. The combination
valve is connected to a flexible hose disposed interiorly of the booster, and the other end of the
flexible hose connected to the input opening of a three-way poppet valve located a1 the central
hub of the boaster. When the control circuit senses that the vehicle iz on an incline, the cluich
pedal depressed, the dgnition “en”, and the vehicle not backimg up, it actuates the two-way
salenoid of valve which continues to supply a first fluid pressure to the front booster chamber
while closing to prevent the supply of the first fiuid pressure to the rear booster chamber, via
the flexible hose and poppet valve.

Cook George et.al invented relates to an anti-creep and hill holder bruke system and more
particularly to a brake system which prevents the creeping or rolling of automobiles equipped
with either automatic Muid transmissions or friction clutches, Presently known types of anti-
creep or anfi-roll systems incorporate a circuit having a number of switches with one switch
being operated by the ignition key, another by the eccelerator pedal and another by the
movement of the vehicle. Because of the slow actuation provided for these swilches, present
systems do not operate satisfactorily since the sysiems do not respond properiy to the actions

of the driver and interfere with the actions of the driver.

William Kent-Tmproved Release Mechanism for a Hill Holder Device. The invention
provides a wheel braking torque sensor disposed within a wheel brake so that when the vehicle
i5 accelerated and effects comesponding wheel braking torque changes within the brake, the
change in torque is sensed and provides an input to either a solenoid connected with the .
mechanical brake control device or to the control circuit connected to the braking assistance
servo-motor in order to effect operatively a release of the brakes from the applied position (o a
released position and permit movement of the wehicle. It provides an improved release
mechanism for mechanical beake control device in a vehicle having a brake pedal and a clutch
pedal, the brake pedal being movable from a rest position 1o an applied position during braking,
the clutch pedal being movable from a rest position to an applied position when the associated
clutch assembly is disengaged, the mechanical brake comtrol device being operatively
connected with the brake pedal for aciuation thereby and 5o including means for epposing
movement of the brake pedal away from the applied position in order to retain the brake pedal
in said applied position, and a release mechanism operatively coupled with said brake control
device for effecting operation of the brake control device and a subsequent release of the brake
pedal from the applied position, wherein the release mechanism comprises braking torque
sensor means for sensing a change in braking wheel torque when the vehicke begins movement
and effects a change in the braking torque, and actuation means coupled 10 the brake control
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device and respongive to said sensor means in order to effect rélease of the brake pedal from

the applied position.

V. D. Kolate , B. . Kurup , A. M. Latake. In this work, Ratchet and Pawl mechanism is
identified to arrest the backward motion to the car, The ratchet 15 placed in the rear drive shaf
and the Pawl is fitted with the frame. When the vehicle is moved in the hill road, the lever has
o make the pawl to touch the ratchet. 1T the vehicle tends to move backward direction, the pawl
would stop the ratchet to move Counter Clock-wise direction with respect to front wheel, As
the vehicle is in neutral position, the pawl engaged the ratchet and the vehicle did not move in
backward direction. 5o the hand brakes need not to be applied. When the vehicle 15 1n moving

cendition, the engagement between the ratchet and pawl is detached.

Yehicle transmission hill holder Alvin H. Berger used a one-way clutich when engaged it
prevents rolling of the vehicle. A device operable in a transmission for substantially preventing
vehicular rollback on an incline includes a shafi, a gear, a one-way cluich, and a powl member,
The gear is selectively connected for common rotation with the shaft. The gear is rotatable in a
first rotary direction and a second rotary direction. The one-way clutch has an inner race and an
outer race, where the inner race i connected o the gear and the outer race has an outer surface
having a plurality of engaging teeth, The pawl member has a first end and a second end, where
the first end is pivotal mounted to a transmission housing. The second end of the pawl has a
first angled portion configured to release and engage at least one of the pluralities of engaging

teeth of the outer race as the ouler race rotates in the second rodary direction.

Design and Fabrication of Back and Pinion Jack 5.5, Dheeban Kumar, AV, Antony Ajith,
P. Clifford Rayen, T. Ignatius Daniel In this research, a novel design for a lifting jack driven
by a quick-return crank mechanism and gear drive has been designed and fabricated. The jack's
screw rodd iz fixed (o the spear gear itz combined more gears in ong rod. The maneal source
power keys are interface with handle rod. Ratchet and pawl mechanism using here lock the
reverse direction during the lifting process. The jack’s screw rod is fixed to the spear gear its
combined more gears in one rod. The manual source power kevs are interface with handle rod.
Uzing this equipment, we can easily access the lifting of load in various purpose of our need.
By alternating the power transmission with higher torque, the jack can lift heavy load easily

Design and Fabrication of Self-Locking Wheel Mechanizm for Manval Transmission 4
Wheeled Automobiles Subjected to Positive Gradients Henssin BB, Blesson Abraham,
Cyriae James, Jerrin Mathew,Visant PV The projectaims at making a simple and reliable
hill hold mechanism coupled to idle shaft of a manual transmission vehicle that will allow a

driver of the vehicle to begin movement from a stop on an incline while preventing the vehicle
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from rolling.If the vehicle approaches a positive pradient, the gyro sensor send signal to the
relay to energize the solenoid which engages the ratchet and pawl mechanism. The driver only
peeds to throttle the vehicle instead of adjusting clutch, handbrake and throttle simultaneously,
Locking Reverse Wheel Using Anti Roll Back Mechanism Rajeshkanna. S, Pradeep. 5,
Veakatraman, K. 5, Venknteshperumal, R, Surva Vigaesh, N This Paper consisis of
focking the revirse wheel such that it constraint the reverse motion of the vehicle with the help
of ratchet and pawl mechanizm, The movement of the pawls will be controlled with the help
i of the linear actuators. A push button will be provided on pear of the vehicle which will be
operated by the driver on choice. In this work the mechanism has been developed to stop the
vehicle from rolling backwards when the vehicle is moving in the hill roads. Ratchet and Pawl
mechanism has been identified to arrest the motion to the rear axle. In this project, they made
a simple and economical solution to the above mentioned problem. We wsed Ratchet and Pawl
mechamism as our major capital and fabricated equipment which can be attached to any
automobile that it prevents unwanted reverse motion when it is at rest or in motion.

Hill Azzist Control System Mr. Shinde Ajay K., Mr. Kharat Amol B, Mr. Chakor Manik

N Mr. Patil Sangram 8, Prof. A.V.Kanade In this project work the design and construction
of a model of astomatic braking system for vehicles in hill stations iz to be developed, The

mechanism has been developed to stop the vehicle from rolling back ward when the vehicle is

| moving in the hill roads. This construction made of two phases in a first deigns of ratchet and
i pawl mechanism, frame, shafl, etc. 15 done and in secomnd sensor selection and interference is
done. Raichet and pawl mechanism has been fabricated and assembled with sensor interface is
tested. The proposed mechanism is to lock reverse break using ratchet gear. By reverse locking -
the differential i5 disenpaped from the axle. Thus the power 15 directly transmitted to the axle
and hence o the wheels.

Automatic Heverse Wheel Locking Mechanism Yashwani Bhesota, Sumit Paroliya,
Kumar Rajul Patel, Madhvi Sharma This mechanism consists of a vehicle and ratchet &
pawl connected to the rear drive shaft of the vehicle and an actuator along with the help of an
inclination sensor which will control the movement of the pawl while engaging or disengaging
the mechanism. The engapging mechanism will represent the reverse motion is undesirable or
1o be restricted and disenpaging mechanism when the reverse motion is desirable,

Design of an Automatic Hill Start Assizstance System, Arun Pranesh M, E. Rohith Renish,
Niruban Projoth The project aims to design and develop an automatic hill start assistance
system to prevent the roll back of the vehicle while attempting to move a vehicle during hilly

driving conditions. This could improve the safety and drivability of vehicles plying on hills

specifically while driving in off roads and also on low-traction surfeces. The proposed system
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consists of an intemal ratchet pawl design with an engagement system that 15 actuated by a
solenoid. This has been designed to be the fundamental part of the rear axle of the vehicle. This
is to prevent or possibly eliminate the backward motion of the vehicle when the driver releases
the brake to move in forward direction.

Dhanya etal (2001 2)VHDL created the avto-braking mechanizin to maintain a el distance, A
clever pre-collision smart security system is provided. Using a sensor, this module can measure
the distance betwesn yvour car and the one in front of it, and if the driver doesn't slow down, it
will apply the brakes automatically. Your car's speed and the distance between if and the next
closest vehicle are shown by the system, The system ran well.

Eung Soo Kim et.al (2009) In order to reduce car crashes in the back, it is imporiant to judge
the need for emergency evacuation as soon as possible and stan assistance naturally. On the
other hand, we oblained a mathematical model of driver sensitivity of proximity to the vehicle
following the condition and a proven model of successiul driver slowing down 1o define speed-
reduction patterns and braking time for @ professional driver. In this study, an automatic hrake
system will be proposed to avoid collisions based on the profile of the brake profile and the
brakes of the professional drver's brakes for smooth, environmentally fmendly brake
assistance. It will be shown that the proposed control method can produce a smeoth profile in
A variety of contexts,

Dresipn and Development of Automatic Braking Syvstem, Pranay Patil, Himanshu Sharma,
Karan Shende, Prithvijit Parmar V.M. Chavan, The aim is to design and develop a control
svstem based on intelligent electronically controlled circuit called “"AUTOMATIC BRAKING
ON SLOPE REGION™. In the hill station, the most common problem to the driver is to park
their cars in the slope and 1o start up the car. While waiting in the traffic, the cars have to move
on step by step very slowly; this situation is a difficult one for the drivers to make their car not
to roll back in the slope. So the mechanism has to be developed to stop the vehicle from rolling
back and 1t should not stop the vehicle in accelerating forwards. This function can be achieved
by using the ratchet and paw]l mechanism. The ratchet and pawl has 1o be desipned and has 1o
be fit in the rear drive shafi in case of the rear drive vehicles. In this work the instrument has
been made to keep the vehicle from moving backward when the vehicle is moving on the slant
roads. Ratchel and pawl part has been recognized to catch the development (o the rear rotating
axle, Antagonistic to Roll Back part has been produced in this mechanism.

Emergency Braking Sysiem for Hill Station Vehicle, B, Vijaykumar, A. Anantharaj, 5.
GokulaKannan, N. YuvaBharathi, In this project we are introducing the automatic brake for
hill station vehicles. The main reason to fabricale the avtomatic brake is to avoid the reverse

movement of vehicle during the vehicle is in ofT condition this project 13 to avoad the accident

1T
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reverst movement of the vehicle in hill stations. The project contains simple mechanical

I This project consists of following pars sprocket, reveres braking, linkage joint.

due 12

nkage support and motor. In this project we are introducing the automatic brake for hill station
1 :

<ehiclés: The main reason for fabricate the automatic brake 1= 1o avoid the reverse movement

of vehicle during the vehicle is off condition due 1o the reverse movement the vehicle get
sccident for impacting to other vehicle so this project is highly avoid the secident doe to this
averse movemenl on the vehicle. The project contains simple mechanical armngement and

gperation 15 simple
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CHAPTER 3
OBJECTIVE & PROBLEM DEFINITION

1.1 OBJECTIVE

¥ The major goal of our idea is to use simple and mnexpensive measures to prevent these

types of accidents and unexpected reverse movement

¥ To prevent the uncontrolled reverse motion of an awomobile under slopes and hilly

rosds.,

¥ To protect drivers and pedestrians from catastrophic accidents caused by lozss of control

and incorrect cquipment management,

¥ To ensure safety of the drver and vehucle on inclined ferrams.

.

To increase the life of brakes and (o reduce the fuel consumpiion.

Without H5A

Fig:1.1: Vehicle with & without has

12 PROBLEM DEFIMNITIOM

# The most common problem in the hilly terrains 15 to park the vehicles in the slope and

o start up.

¥ When stuck in traffic on mountain roads, cars had to proceed very slowly and
cautiously, which made it challenging for drivers to keep their vehicles from reversing

and increasing the risk of aceidents

w

This problem may occur duwe o driver’s carclessness or improper handling of the

vehicke equipment

-15-




# The issue with brakes s that they lock all four wheels of the car, muking it impossible

for it to-go forward or backward.

# 5o as to avoud such cases we designed a simple and economical equipment which will

[ gve 8 solution to the sbove mentioned problems.

« 20 =
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CHAPTER 4
MATERIALS REQUIRED

Ratchet

Pawl
Electromuagne
Limit Switch
Battery
Connecling Wires
Square Metal pipes

g | e

4.1 RATCHET AND PAWL

A ralchet consists of a gear or a rack that confains teeth aligned ar a particular angle. The gear
or the rack helps the ratchet to move smoothly. The ratchets are also known as ratchet wheels.
Pawls are thin metallic stnips that are posiboned 1o close proximity o the gear or rack. Pawls'
primary function is fo lmit the motion of a ratchet, The pawl rises and slides between the
angled teeth of the gear or rack when the ratchet is rotated. When the ratchet stops tuming,
the pawl comes to rest between the teeth, making a chicking sound. The pawl and feeth fend
to collide and oppose the action when the ratchet is rotated or pushed in the other direction.
Some ratchets contain a locking mechanism that prevents the fastener and socket from falling
out of place. For the purpose of locking and unlocking, a push-button 15 utilized. The lock
disengages and the fastener 15 released when the bution is pressed. The pawl, which cngagl.-::s
the raichet teeth, is 8 beam member pivoted at one end, other end being shaped to fit the
ratchet tooth flank. Hardened steel 15 used for making these ratchet and pawl.

The ratchet can rolale in Pawl
his clireclion.

Fig:4.1: Ratchet & pawl] mechanism
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4.2 ELECTROMAGNET

An electromagnet 1s a device that consists of a magneis gore surrounded by a coil through
which an electnc current 15 carried to magnetise the core. Electromagnets are used whenever
controlled magnets are needed. such as in devices that allow the magnetic flux to be adjusted
reversed, or switched on and off A current flowing through the wire produces & magnetic
[ield that is focused 1n the coil's centre hole. When the current 15 swilched off, the magnetic
field vanishes. The wire tums are frequently coiled arcund a magnetic core consisting of a
ferromagnetic or fermimagnetic matenal, such as iron; (the magnetic core concentrates the
magnetic flux, resulting in a stronger magnet. The major benefit of an electromagnet over a
permanent magnel is the ability o quickly change the magnetic fBeld by regulating the amount
of electrie current in the winding. In contrast (0 o permanent magnet, which requires no
power, an ¢lectromagnet requires a constant source of electricity 1o sustain the magnetic field.
Electromagnets are widely used as components of other electrical devices, such as motors,
generators, electromechanical solenmds, relavs, oudspeakers, hard dizks, MR machines,
scientific nstruments, and magnetic separation equipment. In industnal, electromagnets are
used to pick up and move heavy tron wems such s scrap won and steel. In our mechanism

electromagnets are used 1o hold and release the pawl for engage with ratches

Fig-4.2: Electromagnes
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4.3 LIMIT SWITCH

A limit switch is a switch that is activated by the motion of a machine part or the presence of
an item. A limit switch can be used 1o operate equipment as part ofa control system, as a safety
mterlock, or to count things passing through a point. Limit switches are utilised in a wide range
of applications and situations due to their robusiness, simplicity of installation, amd
dependability. They can determine an object's presence, passage, location, and end of transit.
They were mitially used to determine an object's limit of travel, thus the term "limit switch."
The operation of a limit switch is similar to that of a sensor in determining the presence or
absence of an obpect. This switch can be mechanically activated by interacting with other
substances. When the object makes contact with the switch's actuater, it uliimately advances to
the actuator's border whenever the location of the contact changes. The majority of these
switches are mechanical in operation and have heavy-duty contacts capable of switching large
current. A limit swilch can be activated by several types of mechamsms: magnetic, mechanical

and optical. In general, there are Two Types of Limit switches

* Mechanical — These switches are controlled by a physical movement (typically using a
lever). This often makes them switable for delicate equipment because they don't
require any power (o operate, However, they can be more prone (o wear and tear than
electronic versions,

Electronic — Electronic limat switches are powered by battenies or maims electricity and

Wy

use sensors o detect when an object crosses a certain point,
Bagnetic limit switches are activaied by magnets located near them. Mechanical limit switches
are activated by physical contact with a lever or other object that moves when the actuator
comes inio close proximity with it. Optical limat switches use light-cmitting diodes (LEDs) and
photoelectric cells to detect when an object has come within a certain distance of them. Here

we are using a mechanical type limit switch, And it will control ON/OFF of ¢lectromagnet.

Fig:4.3: Limit switch
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4.4 BATTERY

In this project we are using AMARON battery of [2v-and 5 Ah. It 1z a lead acid battery and
mainly used for bikes like discover, pulser, passion pro, glamour ¢, The cell used in it is
galvanic cell. The battery 15 a VELA (Malve Regulated Lead Acid) type. Here we are using

battery to store electrical energy and supply power to electromagnet

Fig-4.4:; Battery
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CHAPTER 5
DESIGN AND ANALYSIS

5.1 RATCHET AND PAWL DESIGN CALCULATTOMN

[argue to be arrested is, "
pmyg cosd = P, Jim g
i o Ul ) (1)
cos
F= n|.y.ur1ﬂ
g g a0
u=0:7 [

= tan~1(0.7) = 34.9°

W = mg = 1000 x 9.81 (2]

= OR10 M (Weight of the car)

p _ 9810[sin[45 — 34 - 9]]
i cos34.9

= 203378 N

(3)

Then torque, M, = F xr
= 2033.78x .31
= 630,447 Nm

S0 Torgue to be arrested, M, = 630.447 x 10" Nmm

Since both ratchet and pawl are made of hardened steel material, the design stress of them is
considered as, [o,]=50 N / mm®

Calculation of Eatchet dimensions

Mumber of teeth, £=16
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g " [ M, —
(i} Moduleim)= 2 = Topial SR |

Aszuming y=him=25

_ af GA044T
m=2 X ﬁaazsﬁu = 13.6mm = 4dmm

(i) Ouster Diameter of ratchet,

D =mz= 14 = 16=224mm (3)
{iii) Fage width of teeth,

b= e = 2.5 % [4 = 35mm (&)
Checking for edge pressure ( L. ,) unit pressure, p=PFb
where P = Peripheral force

_ ZuMy  Exe30AATHI0T
r ——'rD T S628.99 (7

therefore p = 56289935 = 160,82 N / mm
Since this pressure is far less than the max pressure( e 300MN/mm], our design is safe
(i Tooth thickness, a = m = 14mm

(v} Tooth height. h = 0.75=m = 1(0.5mm (&)
{vi) Circular pitch, Fc = m=m = 43.98mm (9

Pawl dimensions:

(vii) The dismeter of pawl-pin 15 given by

d-2.71x == (2 + a)) (10)

Taiop A2

Assuming , [a =50 N/mm? (Design bending stress for paw] material)
iy = 10mm (Cherance befween raichef and frame)

S&ZH-99

15 = -
m{? + 1_{]} =73 I-.}l:hl'l.lﬂ

d:!-?lle'

{viti} Length of pawl , L:
Using the formula,

g
tan$> @+ hi:lnr?a (1)

= G -




Assuming ¢ = Ratchet tooth angle = [5°

p = Coefficient of friction between ratchet tooth and pawl= 0.1

iy = Coeflicient of friction between p.jwl and pj;n =11

0.1=30

0.268 > 0.1 + i‘{"-l

L>=9:808

This length s s0 small comparing to ratchet diameter and hence using another empirical relation,

L can be found out as

L=2 x5 Mm= Bimm
Checking the induced bending strength, The pawl is subjected to a total stress

P e
i bx [

Assuming ¥ = 35mm (pawl thickness at bend),
e = L5d = 46.5mm (pawl axiz eccentricity)

S&ZH.89 ExSATH NN 4ES "
= = 41 21N/mm?®
15=15 A5 %357

singe @ < [0y ], our design is safe

(DESIGN BASED ON PSG DATA BOOK Page No.7.85)
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5.2 DESIGNED RATCHET USING SOLIDWORKS

ra0mm 10 5mm

D200mm

()

B EEEE gD

{b)

Fig:5.2: Designed Ratchet
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3 LOAD ANALYSIS ON 5O0LIDWORKS

Designed Ratchet wheel undergoes a load test by applving 127 N force on each teeth. Color-
coded plot on the nght side shows the maximum and minimum stresses on the model using
von Mises critena, Von Mises siress iz a valve used to determine if a given material will yield
of fracture. 1t s maostly used for ductile matenals, such as metals. The von Mises yield critenon
states that 1f the von Mises stress of a material under load iz equal 1o or greater than the yield
bmit of the same material under simple tension then the material will vield. Maxinum and
minimum stress experienced under the load is mdicated in the higure by Bed and Blue color
respectrvely. Maximum stress value iz 324942075 N / m*. Yield strength of the material is
4700000 N / m®. Yicld strength of the material s higher than the maximum stress shown in

the plot. That mdicaies the part does not yield under the load we specified

Mg e’ Maicharl #hed
Sy s Sl 1-Detwi-)

Forr: ypar: St ol wirns Shnia |
Delerraton el TLI513

i el TR
pLoE ]

l Tk 108
S RITE
LIe vls
Mo
1588 0
15k gsla
L1 e=l

[ ICEERT
Lr L -

| Bida <B4

— § pd st 4 F e =8

Fig-5.3: Load analysis on solidworks




CHAPTER 6
CONSTRUCTION AND WORKING

] CONSTRUCTION

¥ Sguare metal pipes are welded to the required shape of the frame.

# The wheels are attached to the both ends of front and rear drive shafl

¥ Ratchet wheels are coupled with rear drive shaft, Comresponding pawls placed above
the ratchet mounied on the frame,

# Two clectromagnets are placed above the pawl.

¥ [Electromagnets are connected with battery, it will hold pawl when it is magnetised

1.'

Limit switch is placed under the gear lever and connected with electromagnets

Fig:6.1: Designed model using Fusion 360
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6.2 WORKING

When the wvehicle 15 stationary in an inclined surface, if 15 impossible to operate 3 fool pedals
by 2 foot to start the vehicle trom pest to borward motton with ease. To solve this problem, we
make vse of a raichet wheels which are attached 1o the rear drive shafis. The ratchet wheel is

enpazxed with the help of pawl which is controlled by the electromagnes and limit switches

To prevent undesired backward apd forward motions, fwo ratchet wheels are connected in
opposing directions. Engagement of pawls with ratchet wheel 15 controlled by electromagnet
which 15 connected with battery and limit switch, Limit switches are placed under the gear
lever, whenever the lever confacts with the lmut switch clectromagnets will loose the
connection and pawl will engage with the ratchet wheel. In normal nunning condition the
electric supply will be given to the electromagnet so that it will be magnetized and anract pawl.
So shaft will be rotate freely without any restrictions, Whenever the vehicle stops on the slope,
we change gear to 1¥ then the gear lever comes in contact with limit switch, the connection
between the battery and the electromagnet breaks, and the electromagnet loses s magnenism,
So pawl will fall and emgage wiih ratchet then the backward motion will be restricted,
Unwanted frontward maotion can be resincted by same mechanism, whenever the gear changes
to reverse corresponding electromagnet will loose the connection and pawl will engage with

ratchet to restrict the fromtward motion.

_—A

Electromagnet

Fig:6.2: Working of Ratchet & Paw] Mechanism
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Fig:6.3: Workshop images
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Fig:6.4:Final proioiype view
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CHAPTER 7
RESULT

Each portion of the system is functioning properly. and the whole system has been completed.
Whenever the pear chanpges to first or reverse, ¢lectromagnet looses its magnetism and pawl

will attroct with ratchet wheel. Limit switches and clectromagnets are working weil.
7.1 ADVANTAGES AND DISADVANTAGES
T.1.1 Advantages

*  Mechanism will increasze the braking life of the vehicle.

* The cost of the project is not much more that’s why we can use comfortably in four

wheelers,

* The installment and mounting is easy and also it can be added to any existing vehicles.

*  There is no any need of the major changes in the vehicle design so it 15 easy and to
desipner.

+  Also vehicle will not moves backward or fromtward in the off condition because both
raichet and pawl will be engaged and don’t cven want to engage the handbrake.

7.1.2 Disadvantages

*  This mechanism of ratchet and a single pawl to restrict the one directional motion 15

difficult to implement on a heavy vehicle as it may causes safety problems.

*  Correct engagement of pawl and ratchet teeth 15 diffaculi.
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CHAPTER 8
CONCLUSION AND FUTURE 5COPE

8.1 CONCLUSION

Thus the mechanism can stop the vehicle from rolling back in hill roads, This would be
more helpful for the driver to drve their car comfortably in hilly roads and he can take
off the car in the uphill without rolling back the car.

Indian roads have & mixed pattern of traffic, with all modes of iransporiation coexisting
in bumper-to-bumper traffic. A roll back of a vehicle could mean serious injuries,

sometimes fatal, to fellow occupants on roads,

The Hill hold system developed here is a solufion that reduces this risk significantiy
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8.2 FUTURE SCOPE
To overcome the disadvantage we just designed a new mechanism whach can be safely added
to the heavy vehicles which will be more safe and effective, And it consist of o mechanical

dog which have only linear motion and used to engage raichet housing, pawls with equal

number of ratchet teeth, electromagnets & limit switches.

Electromagnet Dog
", F

L r

Ratehet housing

Fig:8.2: Design of Ratchet housing, pawl dog
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8.2.1 Working

L]

[his mechanism consist of two Ratchet and housing with pawls in 1t. a mechanical dog

in between the ratchet housing which locks it
This mechanism can be antached o the propeller shaft itself

Electromagnets will be placed on the frame near the doe on both sides, it will be

connected with battery and himit switches which is placed under the gear lever,

In normal condition boih raicher housing will be rodaied and dog will be in stationary

condition in between both ratchet housings as shown in Fig (1).

When the gear changes to 1™ it will comes in contact with the Llimit switch and
electromagnel connected with that switch becomes magnetized, dog will moves (o that

side and locks the ratchet howsing as shown in Fig (23

When the gear shifts 10 reverse, it makes contact with the lmit switch, and the
clectromagnet linked to that switch becomes magnetized |, causing the dog to move (o

that side and lock the ratchet housing as shown in Fig {3)

Fig (1) Fig (2] Fig (3]
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Fig:£.2: Dog locking ratchet housing

«  When dog locks with ratchet housing, the rofation of housing will be restricted and then
ratchel will start rotating with shafl to the permitied direction

*  Then the roll hack can be avoided
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ABSTRACT

Fish and plam cultvanion has been separately done 1l date. Our project conveys the
siez of combming fish and plant cultivation under same ool By using the techmigue we could
ane both time and space. This technique also promotes sustinable organic waste munagement
O project, avtomate fish and plant cultivation focuses on growmg fishes and plants under the
mmeme roof. On the ground pant of the apparatus we fix aquarim and lettuce plant production on
mp of #. So that we could take the impure water from the aquarium and purify it by grving
mmo plant production part thus the impure water can be purified by the process of leechmg
Leoching is the process of sweeping down of water through soil thus water getting purified The
water afier leeching can be reused into aquarium once again so that there 1s no wastage of water
Aguaponics 1s a food production method that combines,the traditional hydroponiks with
aguaculture in a symbiotic relationship that facilitates a sustainable system with necessary input
s all the water and nutrients within are re-circulated in order to grow terrestrial plants and
aquatic life. This technique of agriculture can possibly replace other traditional methods if
brought in use effectually. And when traditional Aquaponics meets the technology, remarkable
outcomes could become visible, The loT based Aquaponics Monitoring system features to
monitor pH value, temperature and humidity level, water level using the specific sensors has
been done and then afier perceiving those values from the sensors. A new technology. Intermet
of Things has been introduced that bridges the gap between the physical world and the digital
world and that stans with things. To connect the sensors with the internet, the database server
and application server can be managed so as to display the information regarding the sensors.

In arder to introduce technology to the traditional aquaponics system.
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AUTOMATIC FISH AND PLANT CULTIVATION

CHAPTER 1
INTRODUCTION

Research in aquaculture is an input to increase stabilized production. In last decade various
scientists have made sustained efforts that resulted in development of modern production technologies
that have revolutionized farm production. The main aim of the project is to remote monitoring of the
fish farming system by using the various sensors to reduce the risks. In this processes we use sensors
like pH value, current sensors and level sensors. By using these sensors all the work is automated and
it will also be easy to monitor the fish farming remotely from other location. Fish farming have been
used for more than three decades. Research in aguaculture is an input to increase and stabilize
production. Fish farming refers to farming variety of marine species such as shellfish, sport fish, bait
fish, ornamental fish, crustaceans, mollusks, algae, sea vegetables, and fish eggs to breed, rear and
harvest in different water environments such as ponds, rivers, lakes, and ocean. Fish are cold-blooded
animals, regulating their body temperature directly by the water environment. Changes in water
temperature affect the amount of dissolved oxygen in the water and fish oxygen consumption. A
chilling injury will cause the fish to rush into, paralysis with a loss of balance, leading to death. The
reason may be the respiratory center, or osmotic regulation is affected at high temperatures, we
cannot control such things. But we can provide air follow through the water to increase the oxygen
level in the water. If the amount of dissolved oxygen in water is reduced to below a certain limit fish
growth will be hindered. When the amount of dissolved oxygen becomes lower than the fish survival
conditions the fish will die. And if the follow of air is stopped the fish will die. In general fish
farming the acidity and alkaline of the water should be maintained between 6 to 8. Too acidic or
alkaline will cause adverse effects, acid erosion of the gill tissue, tissue coagulation necrosis,
increased mucus secretion, abdominal congestion and inflammation. 1f the PH value is less than 4.5,
the fish will die.
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CHAPTER 2
BLOCK DIGRAM

5V Regulator ' 12V Adapter ' AC Supply

Module

KSEB Supply
(Current sensor)

Invertor Supply Microcontroller

(Current sensor)

Atmega328 LDR Sensor

Servo motor

(Food Dispenser)

Water Level

Sensor

Pump Driver
(MOSFET Module)

Android Application

10T Communication
Maonitor
KSEB Current status
Inverter current status Wi-Fl Module

Ph Sensor value {(Node MCU)
Light intensity
Lamp status

Pump status
7. Water Level status
Control
1. Lamp ON / OFF
2. Food Dispenser

automation
3. Pump On/OFF
Text message facility
Audio alert
Current status History
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CHAPTER 3
BLOCK EXPLANATION

INTRODUCTION TO ATMEGA328

Atmega328 is a single-chip microcontroller created by Atmel in the mega AVR family(later
Microchip Technology acquired Atmel in 2016).It has a modified Harvard architecture 8- bit
RISC processor core ATmega328 is basically an Advanced Virtual RISC (AVR) micro- controller. It
supports the data up to eight (8) bits. ATmega328 has 32KB internal built-in memory. This micro-
controller has a lot of other characteristics.

ATmega328 has 1KB Electrically Erasable Programmable Read Only Memory (EEPROM).
This property showsif the electric supply supplied to the micro-controller isremoved, even then it can
storethe dataand can provide results after providing it with the electric supply. Moreover, AT mega328
has 2KB Static Random Access Memory (SRAM).

ATmega328 Pinout

neEsEyY Ping1 » N @ D B 20-PCS Analog mput &
Ping 2 ] e Pin 227 Mca Analog nput 4
Ping 3 » N e Pin # 26702
Pinl 4 >0 « % e P\ 225 pC2
"I PinR S T LT
Pn#s =t D # 25 P00

Veoliage (VOCC) P B N e Dy ¥ 22 GND Cround (GND)

Gr ot Pam # I ] B = Pins # 21 Arot Analog Rofarance
vrabad Pin# 0 y [ =P in # 20: AVOO Vellage (VEE)
ryats Pin#® 10. - - e 19 bpibad Piey 12

Pin #1190 e Din ¥ 1004 it

Pin 2 12: ppo M o= Pin # 17 P03

Ping13 [y == i # 16:P02 Digita
(

Pinw M e FPin 2 16:#n1

Figl AT mega 328

Page | 6
DEPT. OF ELECTRONICS AND COMMUNICATION ENGINEERING


https://en.wikipedia.org/wiki/Modified_Harvard_architecture
https://en.wikipedia.org/wiki/Modified_Harvard_architecture
https://en.wikipedia.org/wiki/8-bit
https://en.wikipedia.org/wiki/Reduced_instruction_set_computer

AUTOMATIC FISH AND PLANT CULTIVATION

ATmega328 has several different features which make it the most popular device in today’s market.
These features consist of advanced RISC architecture, good performance, low power consumption,
real timer counter having separate oscillator, 6 PWM pins, programmable Serial USART,
programming lock for software security, throughput up to 20 MIPS etc. ATmega-328 is mostly used
in Arduino.
ATmega328 is an eight (8) bit Microcontroller. It can handle the data sized of up to eight
(8)bits. It is an AVR based micro-controller. Its built-in internal memory is around 32KB. It
operates ranging from 3.3V to 5V. It hasan ability to sorethe data even when the electrical supply
is removedfrom its biasing terminals. Its excellent features include the cost efficiency, low power
dissipation, programming lock for security purposes, and real timer counter with separate oscillator.
It’s normallyused in Embedded Systems applications.

ATmega328 Pins
e« ATmega-328 isan AVR Microcontroller having twenty eight (28) pinsin total.

o All of the pinsin chronological order arelisted in the table shown in the figure given below.

ATmega328 Pins
Pin Number Pin Name Pin Number Pin Name

ATmega328 Pins Description

e Functions associated with the pins must be known in order to use the device appropriately.
o ATmega328 pins are divided into different ports which are given in detail below.
VCC isadigital voltage supply.
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AV CC isasupply voltage pin for analog to digital converter.

GND denotes Ground and it hasa OV.

Port A consists of the pins from PAO to PA7. These pins serve as analog input to analog to digital
converters. If analog to digital converter is not used, port A acts as an eight (8) bit bidirectional
input/output port.

Port B consists of the pinsfrom PBO to PB7. Thisport isan 8 bit bidirectional port having an internal
pull-up resistor.

Port C consists of the pins from PCO to PC7. The output buffers of port C has symmetrical drive
characteristics with source capability as well high sink.

Port D consists of the pins from PDO to PD7. It is also an 8 bit input/output port having an internal
pull-up resistor.

o All of the AVR ports are shown in the figure given below

ATmega328 Ports

Pin# 1; e pin #28:
Pin # 2: - e Pin B27:
Pmg3: P 4 N e Pin £26:PC3
Pin # 4: : - Pin ¥ 25:
Pin# 5: N *=*pin # 24;
P # 6: % e Pin # 23
Pn#l: ¥ e=eDin # 22:
Pin # 8: o= Pin & 21

Pin#9: N *=Din & 20:
PortB<4 ©" s
Pin# 10 3 N e Pin 19

Pin#11:;

gzeebow )y

N Pin#18:ra4

Port D Pin #12: pos e M &= Pin # 17:P83
Pin# 13: pp7e» N *=>Pink16:PrB2

Porl B ‘{ Pin % 14: rao e g N *=ePin & 15781

Fig 2 ATmega 328 port

AREF is an analog reference pin for analog to digital converter.

o Sothiswasthe brief of all the pinsin ATmega328 AVR micro-controller.
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ATmega328 M emory

o ATmega328 has three types of memories e.g. EEPROM, SRAM etc.

e The capacity of each memory is explained in detail below.

Flash Memory has 32KB capacity. It has an address of 15 bits. It is a Programmable Read Only
Memory (ROM). It is nonvolatile memory.

SRAM stands for Static Random Access Memory. It is avolatile memory i.e. data will be removed
after removing the power supply.

EEPROM stands for Electrically Erasable Programmable Read Only Memory. It has a long term
data.

e AVR memory spaces are shown in the figure given below.

ﬁ."u"ﬂ 'II1 EIRRLE !II' E F:I-i‘ll IERTE

ANVR Momory RAM Meomory
Snace Sapte

+ o
Regiaiar =
Space

Ll
D

it il

LS
A

o i A bk poial
Spaoe

¥
F Y

SRAM Spaoce

¥

Fig 3 AVR memory
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Atmega328 Architecture

» Architecture of adevice presents each information about the particular device.
e ATmega-328 architecture is shown in the figure given below.

ATmega328 Architecture

Watchdog

Power
Timer

Supervision
PDOR /BOD &
RESET

atchdog
Qscillator
i

Oscillater
Circuits /
Clock
Generation

I EEPROM |

¢ —— e UL

A y v pre—— A
l—’— GND

Iab'nTﬂCo I |1aba:TfC1 I IM:JConv. Iﬂ—zf

4 3 4

7

" | shit TIC 2 I | Analog I‘_ Internal I sl
g Comp. Bandgap

DATASUS

)

.
\ y t\'

I PORT C (7) |

A
J

AESET

L I e e e e i I T

XTALL.2)

PD{0.7] Ro.7] PC{0 8]

Fig 4 ATmega328 architecture
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ATmega328 and Arduino
ATmega328 is the most micro-controller that is used while designing.
ATmega328 is the most important part of Arduino.
The program is uploaded on the AVR micro-controller attached on Arduino.
AVR attached on Arduino is shown in the figure given below.

,
ATmega3d28 & Arduino

ONINQUY WSern
-

we ol "y —
 LONI)

Fig 5 ATmega328 & Arduino

POWER SUPPLY

Power is the backbone of any electronic system and the power supply is what feeds the
system. Choosing theright supply can bethecritical difference betweenadeviceworking at optimum
levelsand onethat may deliver inconsistent results. The power supply unit isthe part of the hardware
that is used to convert the power provided from the outlet into usable power to many parts inside
an electrical device. Every energy supply must drive its load, which is connected to it. Depending
on its design, a power supply unit may obtain energy from various types of energy sources,
like
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electrical energy transmission systems, electromechanical systems such as generators and
alternators, solar power converters, energy storage devices such as a battery and fuel cells, or

other power supply.

There are two types of power supplies existed, AC and DC power supply. Based on the electrical
device’s electric specifications it may use AC power or DC power.
What isa Power Supply?

The power supply can be defined as it is an electrical device used to give electrical supply to
electrical loads. The main function of this device is to change the electrical current from a source to
the accurate voltage, frequency and current to supply the load. Sometimes, these power supplies can
be named to aselectric power converters. Sometypesof supplies are separate pieces of loads, whereas
others are fabricated into the appliances that they control.

Power Supply Block Diagram

The Power supply circuit isused in variouselectrical & electronic devices. The power supply
circuits areclassified into different types based on the power they utilize for providing for circuits or
devices. For instance, the microcontroller based circuits are generally the 5V DC regulated power
supply (RPS) circuits, which can be designed with the help of different method for changing the
power from 230V AC to 5V DC.

The power supply block diagram, and the step by step conversion of 230V ACto 12V DCis
discussed below.

[ 4

r-r--;.n.rnrl_...

Fregjulalied 2 DT

A step-down transformer convertsthe 230V AC intol2v.

The bridge rectifier is used to change AC to DC

A capacitor is used to filter the AC ripples and gives to the voltage regulator.
Finally voltage regulator regulates the voltage to 5V

Input Transformer

Theinput transformer is used to convert the incoming line voltage down to therequired level
of the power supply. It also isolates the output circuit from the line supply. Here we are using a step-
down transformer.

Rectifier
The rectifier used to convert the incoming signal from an AC format into raw DC. For

rectification purpose we use a diode, a diode is a device that allows current to pass only in
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one direction i.e. when the anode of the diode is positive with respect to the cathode also called as
forward biased condition & blocks current in the reversed biased condition.

Filter Capacitor
The pulsated DC from the rectifier is fed to the smoothing capacitor. It will remove the
unwanted ripples in the pulsated DC.

Voltage Regulator
A Voltageregulator isadevice which converts varying input voltage into aconstant regulated
output voltage.

AC-DC CONVERSION BASICS

A power supply takesthe AC from the wall outlet, convertsit to unregulated DC, and reduces
the voltage using an input power transformer, typically stepping it down to the voltage required by
the load. For safety reasons, the transformer also separates the output power supply from the mains

input.

Once the voltage has been rectified, there is still fluctuation in the waveform—the time
between the peaks—that needsto be removed. Therectified AC voltage isthen filtered or “smoothed”
with a capacitor.

The capacitor is typically quite large and creates a reservoir of energy that is applied to the
load when the rectified voltage drops. The incoming energy is stored in the capacitor on the rising
edge and expended when the voltage falls. This significantly reduces the amount of voltage droop
and smoothes out the voltage. Increasing the storage capacity of the capacitor generally produces a
higher quality power supply.

Once the voltage conversion is complete, there is still some variation in output, called ripple.

Inaregulated power supply, the voltage isthen passed through aregulator to create afixed DC output

with lessripple.
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5V Power Supply Using 7805
Circuit diagram of 5V power supply is given below.

SROoLE

Fig 6 5V power supply
Components Used

6-0-6 Step Down Transformer

4 x IN4007 Diode (Bridge Rectifier)

470uF Electrolytic Capacitor

7805 Voltage Regulator

47uF Electrolytic Capacitor

1k Resistor

3mm Red Led (Power Indication)
Step Down Transformer

A Transformer is a static apparatus, with no moving parts, which transforms electrical power

from one circuit to another with changes in voltage and current and no change in frequency. There

are two types of transformers classified by their function: Step up Transformer and Step down
Transformer.
Principle of Working of Transformers

An electrical transformer works on the principle of Mutual Induction, which states that a
uniformchangein current inacoil will induce an E.M.F in the other coil which isinductively coupled
to the first coil.

In its basic form, a transformer consists of two coils with high mutual inductance that are
electrically separated but have common magnetic circuit. The following image shows the basic

construction of a Transformer.

Relation between Voltageand Turns
Let Np be the number of turns of the coil in the Primary Winding and Ns be the number of
turns of the coil in the Secondary Winding. If the alternating voltage at the primary side of the

transformer is Ve and the alternating voltage at the secondary side of the transformer is Vs, then the
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relation between the voltages at primary and secondary and number of turns of the coil in primary
and secondary is given as follows.
Vpe/Vs=Np/Ns

Step Down Transfor mer

A Step down Transformer is a type of transformer, which converts a high voltage at the
primary side to alow voltage at the secondary side.

If we speak in terms of the coil windings, the primary winding of a Step down Transformer
has more turns than the secondary winding. The following image shows a typical step down

transformer.

Bridge Rectifier
Before going to bridge rectifier, we need to know what actually arectifier isand what isthe
need for arectifier? So first let’s take alook at the evolution of rectifiers.

Evolution of Rectifiers

Rectifiers are mainly classified into three types. Half-wave rectifier, Center tapped full-
wave rectifier and Bridge rectifier. All these three rectifiers have a common aim that is to convert
Alternating Current (AC) into Direct Current (DC). Not all these three rectifiers efficiently convert
the Alternating Current (AC) into Direct Current (DC), only the center tapped full-wave rectifier
and bridge rectifier efficiently convert the Alternating Current (AC) into Direct Current (DC).
The rectifier efficiency of abridge rectifier is almost equal to the center tapped full wave rectifier.
The only advantage of bridge rectifier over center tapped full wave rectifier isthe reduction in cost.

In bridge rectifier, instead of using the center-tapped transformer, four diodes are used.

Bridge Rectifier Construction
The bridge rectifier is made up of four diodes namely D1, D2, D3, D4 and load resistor R..

Thefour diodes are connected in a closed loop (Bridge) configuration to efficiently convert the

Alternating Current (AC) into Direct Current (DC). The main advantage of this bridge circuit
configuration isthat we do not require an expensive center tapped transformer, thereby reducing its
cost and size.

The input AC signal is applied across two terminals A and B and the output DC signal is
obtained across the load resistor R, which is connected between the terminals C and D. The four
diodesD;, D2, D3, and D4 are arranged in serieswith only two diodes allowing electric current during

each half cycle. For example, diodes D1 and D3 are considered as one pair which allows electric
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current during the positive half cycle whereas diodes D2 and D4 are considered as another pair which
allows electric current during the negative half cycle of the input AC signal.
How Bridge Rectifier works?

When input AC signal is applied across the bridge rectifier, during the positive half cycle
diodesD; and D3 areforward biased and allows electric current whilethe diodes D2 and Dsarereverse
biased and blocks electric current. On the other hand, during the negative half cycle diodes D2 and
D4 areforward biased and allow electric current while diodes D1 and Dzarereverse biased and blocks
electric current.

During the positive half cycle, theterminal A becomes positive whilethe terminal B becomes
negative. This causes the diodes D; and Dz forward biased and at the same time, it causes the diodes
D2 and D4 reverse biased. The current flow direction during the positive half cycle is shown in the
figure A (1.e. A to D to C to B).

During the negative half cycle, the terminal B becomes positive while the terminal A becomes
negative. This causes the diodes D2 and D4 forward biased and at the same time, it causes the diodes
D and D3 reverse biased. The current flow direction during negative half cycleisshowninthefigure
B(l.eeBtoDtoCtoA).

Fromthe above two figures (A and B), we can observe that the direction of current flow across

load resistor RL is same during the positive half cycle and negative half cycle. Therefore, the polarity

of the output DC signal is same for both positive and negative half cycles. The output DC signal

polarity may be either completely positive or negative. In our casg, it is completely positive. If the
direction of diodes is reversed then we get a complete negative DC voltage.
Thus, a bridge rectifier allows electric current during both positive and negative half cycles

of theinput AC signal. The output waveforms of the bridge rectifier is shown in the below figure.

Advantages of Bridge Rectifiers
The advantages of bridge rectifier are listed below.

Low ripplesin the output DC signal
The DC output signal of the bridge rectifier is smoother than the half wave rectifier. In other
words, the bridge rectifier has fewer ripples as compared to the half wave rectifier. However, the

ripple factor of the bridge rectifier is same as the center tapped full wave rectifier.
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High rectifier efficiency

The rectifier efficiency of the bridge rectifier is very high as compared to the half wave
rectifier. However, the rectifier efficiency of bridge rectifier and center tapped full wave rectifier is

same.

L ow power loss

In half wave rectifier only one half cycle of the input AC signal is allowed and the remaining
half cycle of the input AC signal is blocked. As a result, nearly half of the applied input power is
wasted.

However, in the bridge rectifier, the electric current is allowed during both positive and
negative half cycles of the input AC signal. So the output DC power is almost equal to the input AC

power

7805 Voltage Regulator

It is apositive voltage regulator used for providing constant output voltage overawide range
of input voltage. Voltage regulation is referred as the measure of voltagechange between input and
output. The IC 7805 does the same thing. It provides constant output voltage when a range of
different voltage is applied at the input terminal. This component comes with three terminals called
input, ground, and output.This is called positive voltage regulator because it generates positive
voltage with respect to the ground terminal. Transistors and voltage regulator IC like 7805 work in
asimilar way with the intention of providing voltage regulation.

7805 is an IC used for voltage regulation and comes in TO-220 version. This component
belongs to 78xx series where xx defines the output voltage it generates. Voltage fluctuation is a
common practice during the execution of many electronic projects. This component overcomes and
preventsthis voltage fluctuation by providing a constant output voltage at the output terminal.

The best part is that it doesn’t require any additional components to set output voltage. It is
a compact |C that comes with a built-in protection circuit that avoids the circuits from too much
heating, making it suitable for circuits drawing high current. The input voltage range applied to the
input terminals of this|C variesfrom 7 V to 18 V (in some cases 7 to 35 V), resulting in the generation

of constant output voltage around 5 V.
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You can seg, there is a huge difference between input voltage and the output voltage that
gets regulated. This difference is discharged as heat. The surge of heat generation can damage the
device and affect the overall project performance. There are two ways to overcome this heat
generation i.e. you can use a heat sink that is widely used for heat dissipation OR you can limit the
input current 2to 3V above the regulated voltage at the output terminal. For example, you’ll get 5
Vat the output terminal, so itis suitable to limit input voltage within 7 or 8 V.

Fig 7 7805 voltage regulator

Heat sink comes in different sizes based on the amount of heat that is required to disperse.
Itisadvised to calculate the size of heat sink before you put your voltage regulator in operation. With
the addition of heat sink, this |C can control output current a around 1.0 A.

This voltage regulator is an ideal choice for the applications where safe area compensation,
thermal shutdown, and current limiting are required. This device is designed with the purpose of
getting constant output voltage; however, it can be coupled with external components with the
intention of generating desired voltage and current. This IC comes with an accurate circuit which
generates constant voltage so no capacitors are required to produce smooth output, however, it is

advised to place 10uF capacitors in the input and output terminal to remain in the safer side.

Page| 18
DEPT. OF ELECTRONICS AND COMMUNICATION ENGINEERING



AUTOMATIC FISH AND PLANT CULTIVATION

Pinout of 7805
Following figure shows the pinout of this voltage regulator.

% ——

Grennd (2]

| gt Al woleagu 140 13 B2

PROS PFipaut

Fig 8 pinout of 7805

Pin 1 showsthe input voltage applied to this regulator which ranges between 7to 18 V.

Pin 2 shows the ground terminal. Voltage regulator generates positive voltage with respect to
the ground terminal.

Pin 3 shows the output terminal where regulated voltage is obtained. Regulated voltage shows
the tolerance between 1.5 %to 2 %.

This regulator has a capacity of controlling output current around 1 A.

It shows a voltage dropout around 2 V. It is advised to provide minimum 7 V at the input

terminal in order to obtain exact 5V at the output terminal.

I ntroduction to NodeM CU

The NodeMCU (Node Micro Controller Unit) is an open-source software and hardware development
environment built around an inexpensive System-on-a-Chip (SoC) called the ESP8266. The ESP8266,
designed and manufactured by Exspress if Systems, contains the crucial elements of a computer:
CPU, RAM, networking (Wi-Fi), and even a modern operating system and SDK. That makes it an
excellentchoice for the Internet of Things (10T) projects of all kinds.
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Fig 9 Node MCU

Since NodeMCU is an open-source platform, its hardware design is open for edit/modify/build.
NodeMCU Dev Kit/board consists of ESP8266 Wi-Fi enabled chip. The ESP8266 is a low-cost Wi-
Fi chip developed by Espressif Systems with TCP/IP protocol.

Hardwar e Specification:

The development board equips the ESP-12E module containing ESP8266 chip having Tensilica
Xtensa 32-bit LX106 RISC microprocessor which operates at 80 to 160 MHz adjustable clock
frequency and supports RTOS.

There’s also 128 KB RAM and 4M B of Flash memory (for program and data storage) just enough to

cope with the large strings that make up web pages, JISON/XML data, and everything we throw &t 10T

devices nowadays.

The ESP8266 Integrates 802.11b/g/n HT40 Wi-Fi transceiver, so it can not only connect to a Wi-Fi
network and interact with the Internet, but it can also set up anetwork of itsown, allowing other devices
to connect directly to it. This makes the ESP8266 NodeM CU even more versatile.
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Power Requirements:

As the operating voltage range of ESP8266 is 3V to 3.6V, the board comes with
aLDO voltage regulator to keep the voltage steady at 3.3V. It canreliably supply up to 600mA,
which should be more than enough when ESP8266 pulls as much as 80mA during RFtransmissions.
The output of the regulator is also broken out to one of the sides of the board and labelled as 3V 3.
This pin can be used to supply power to external components.

External 3.3V Output of 3.3V LDO
Power Supply Regulator Voltage Regulator

L

Micro USB

Connector
S

3.3V Output of 3.3V Output of
Regulator Regulator

Power to the ESP8266 NodeM CU is supplied viathe on-board MicroB USB  connector.

Alternatively, if you have aregulated 5V voltage source, the VIN pin can be used to directly supply
the ESP8266 and its peripherals.

Peripheralsand I/0O:
The ESP8266 NodeM CU has total 17 GPIO pins broken out to the pin headers  on
both sides of the development board. These pins can be assigned to all sortsof  peripheral  duties,

including:

ADC channel - A 10-bit ADC channel.

UART interface - UART interface is used to load code serially.

PWM outputs - PWM pins for dimming LEDs or controlling motors.

SPI, 12C interface - SPI and 12C interface to hook up all sorts of sensors and

peripherals.
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Multiplexed GPIO

Multiplexed GPIO

Thanks to the ESP8266’s pin multiplexing feature (Multiple peripherals multiplexed on a single
GPIO pin). Meaning asingle GPIO pin can act as PWM/UART/SPI.

On-board Switchesand LED Indicator:

The ESP8266 NodeM CU features two buttons. One marked as RST located on the top
left corner is the Reset button, used of course to reset the ESP8266 chip. The other FL ASH button on
the bottom left corner is the download button used while upgrading firmware.

On Board Led
Reset Button DO Pin

Flash Button

The board also hasa LED indicator which is user programmable and is connected to the DO pin of the
board.
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Serial Communication:

The board includes CP2102 USB-to-UART Bridge Controller from Silicon Labs, which
converts USB signal to serial and allows your computer to program and communicate with the

ESP8266 chip.
USB To TTL Converter

ESP8266 NodeM CU PINOUT:

The ESP8266 NodeM CU hastotal 30 pinsthat interface it to the outside world. The connections

are as follows:
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Fig 9 Node mcu
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Power Pins:
There are four power pins. one VIN pin & three 3.3V pins. The VIN pin can be used to

directly supply the ESP8266 and its peripherals, if you have a regulated 5V voltage source. The3.3V

pins are the output of an on-board voltage regulator. These pins can be used to supply power toexternal

components.

GND:
GND isaground pin of ESP8266 NodeM CU development board.

|2C Pins:

These pins used to hook up all sorts of 12C sensors and peripherals in your projects. Both 12C
Master and 12C Slave are supported. 12C interface functionality can be realized programmatically, and
the clock frequency is 100 kHz at a maximum.

It should be noted that 12C clock frequency should be higher than the slowest clock frequency of the

slave device.

GPIO Pins:

ESP8266 NodeM CU has 17 GPIO pinswhich can be assigned to various functions such as 12C,
12S, UART, PWM, IR Remote Control, LED Light and Button programmatically. Each digital enabled
GPIO can be configured to internal pull-up or pull-down, or set to high impedance. When configured

asan input, it can also be set to edge-trigger or level-trigger to generate CPU interrupts.

ADC Channdl:

The NodeMCU is embedded with a 10-bit precision SAR ADC. The two functions can be
implemented using ADC viz. Testing power supply voltage of VDD3P3 pin and testing input voltage
of TOUT pin. However, they cannot be implemented at the same time.

UART Pins:
ESP8266 NodeMCU has 2 UART interfaces, i.e. UARTO and UART1, which provide
asynchronous communication (RS232 and RS485), and can communicate at up to 4.5 Mbps.
UARTO (TXDO0, RXD0, RST0 & CTSO0 pins) can be used for communication. It supports fluid
control. However, UART1 (TXD1 pin) features only data transmit signal so; it is usually used
for printing log.
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SPI Pins:
ESP8266 featurestwo SPIs (SPI and HSPI) in slave and master modes. These SPIs aso support
the following general-purpose SPI features:
= 4timing modes of the SPI format transfer.
= Upto 80 MHz and the divided clocks of 80 MHz .
= Upto 64-Byte FIFO

SDIO Pins:
ESP8266 features Secure Digital Input/output Interface (SDIO) which is used to directly
interface SD cards. 4-bit 25 MHz SDIO v1.1 and 4-bit 50 MHz SDIO v2.0 are supported.

PWM Pins:

The board has 4 channels of Pulse Width Modulation (PWM). The PWM output can be
implemented programmatically and used for driving digital motors and LEDs. PWM frequency range
is adjustable from 1000 us to 10000 ps, i.e., between 100 Hz and 1 kHz.

Control Pins:

These are pins used to control ESP8266. These pins include Chip Enable pin (EN), Reset pin
(RST) and WAKE pin.
= EN pin—The ESP8266 chip isenabled when EN pinispulled HIGH. When pulled LOW
the chip works at minimum power.
= RST pin— RST pinisused to reset the ESP8266 chip.
=  WAKE pin - Wake pin is used to wake the chip from deep-sleep.
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I ntroduction to DC Pumb:

What is a DC Water Pump? A DC water pump is an electric pump with low voltage. They are quiet
and use little power. They are used for many applications, including automotive, household, and water
wells. Various DC water pumps are available in the market, including the DC Fountain Pump VP30, a
five-volt mini water pump perfect for a solar fountain. You can also find DC Submersible Pumps
VP30A and VP40A for aquariums, tabletop crafts, and even fish tanks.

Fig 10 DC pumb

When selecting a small water pump, it’s important to check its power consumption. Most pumps draw
up to 9.5 amps, so it’s important to choose one that matches your power needs. Check that the motor is
corrosion-resistant and can withstand multiple freeze-thaw cycles. In addition, the housing should be

intact and have no cracks. Finally, choose a pump that comes with a warranty. If a mini water pump

fails after just afew years, it may be good to look for abrand that offersawarranty. After-sales support

can also help you replace any partsif needed.

DC Water Pump Used For:

DC water pumps are small pumps powered by a battery, dc power supply, or solar panel. Their
primary use is to circulate, pressurize, and emulsify liquids. They are particularly useful in
environments where water is in short supply. Listed below are some other uses for DC submersible

pump. This article will explain the most common applications for DC water pumps.

When purchasing a small water pump, paying attention to its maximum head is important. The max
head refers to the maximum water flow rate that the pump can handle. This figure must be higher than
the maximum pumping height specified on the label. Often, there isa margin of about five to ten percent

between the maximum and normal flow rates. Mini water pumps have a higher maximum flow rate
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than other pumps, which means you should choose a pump accordingly. Another important point to
remember when purchasing a DC water pump is the power supply. Micro DC pumps are designed to work
with low voltage supplies, so they cannot overheat. They can used safely even in locations where the
power supply is unstable. Micro DC pumps are also available in a wide range of sizes and types. It’s

important to understand the differences between these two types andhow each differs from one another.

A DC pump is more efficient and versatile than its AC counterpart. It has a higher life span and
can runcompletely off the electricity of the power line. Some advanced designs have brushless motors
and magnetically coupled drives. They also have no fans or shaft leakage. There are two main types
of DCpumps— the PV and B12 models. The PV models are solar direct. B12 models are design to
connect toa 12-volt battery. Both will work, though the PV model will run slightly slower, and the
B12 model will need a power source.

DC Pump Working:

Here’s the ultimate guide if you’re considering buying a DC water pump for your RV. First, consider
the size of your RV. A 12 volt DC water pump will run on its built-in 12-volt power system. A large
commercial pump requires a 230-volt power supply, while a 12-volt model requires only a 120-volt

power source. Both options will require a mini water pump.

To get the proper flow, you’ll need to ensure the pump can handle the required amount of water. Make

sure the pipe is made of drinking water grade PVC. A pump designed for 24 Volts may have a 3/4-inch

outlet. For 12 Volts, you’ll need a pump compatible with the smaller pipe size. The difference in size

will affect how much water a pump will be able to draw from the tank.
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—~—

hovygmed e

Fig 11 working of DC pumb
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Fortunately, there are many reasons to consider a DC water pump. One major advantage of a DC
submersible pump isitsflexibility of installation. If you have an existing power source, you can easily
install a DC submersible pump anywhere. Manufacturers can even install them without needing a
dedicated electrical grid. Thiswill increase the flexibility of installation. Y ou can even put one in your
RV’s water tank! So if you have an RV, now’s the perfect time to get one!

INTRODUCTION TO LDR:

LIGHT DEPENDENT RESITOR

Light dependent resistors, LDRs or photo resistors are often used in circuitswhereit is necessary
to detect the presence or the level of light. They can be described by a variety of names from light
dependent resistor, LDR, photo resistor, or even photo cell, photocell or photoconductor.

A photo resistor or light dependent resistor is a component that is sensitive to light. When light
falls upon it then the resistance changes. Values of the resistance of the LDR may change over many
orders of magnitude the value of theresistance falling asthe level of light increases. It is not uncommon
for the values of resistance of an LDR or photo resistor to be several mega ohms in darkness and then
to fall to a few hundred ohms in bright light. With such a wide variation in resistance, LDRS are easy
to use and there are many LDR circuits available. The sensitivity of light dependent resistors or photo
resistors also varies with the wavelength of the incident light. LDRs are made from semiconductor
materials to enable them to have their light sensitive properties. Many materials can be used, but one

popular material for these photo resistors is cadmium sulphide, CdS.

Fig 12 LDR sensor
L DR STRUTURE AND WORKING
The basic structure of an LDR is shown below.

- AL -
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The snake like track shown below is the Cadmium Sulphide (CdS) film which also passes through the
sides. On the top and bottom are metal films which are connected to the terminal leads. It is designed
in such away asto provide maximum possible contact area with the two metal films. The structure is
housed in a clear plastic or resin case, to provide free access to external light. As explained above, the
main component for the construction of LDR is cadmium sulphide (CdS), which is used as the
photoconductor and contains no or very few electrons when not illuminated. In the absence of light it
is designed to have a high resistance in the range of mega ohms. As soon as light falls on the sensor,
the electrons are liberated and the conductivity of the material increases. When the light intensity
exceeds acertain frequency, the photons absorbed by the semiconductor give band electrons the energy
required to jump into the conduction band. This causes the free electrons or holes to conduct electricity
and thus dropping the resistance dramatically (< 1 Kilo ohm).

Fig 13Variation of LDR Resistance with Variation in Light Intensity

If aconstant “V’ isapplied to the LDR, the intensity of the light increased and current increases.

The figure below shows the curve between resistance Vs illumination curve for a particular light

dependent resistor.
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Fig 14 Light Intensity vs LDR Resistances

T f light D Resistor

Light dependent resistors are classified based on the materials used.
Intrinsic Photo Resistors

These resistors are pure semiconductor devices like silicon or germanium. When the light falls
on the LDR, then the electrons get excited from the valence band to the conduction band and number
of charge carriers increases.
Extrinsic Photo Resistors

These devices are doped with impurities and these impurities create a new energy bands above
the valence band. These bands are filled with electrons. Hence this decrease the band gap and small

amount of energy isrequired in moving them. These resistors are mainly used for long wavelengths.

INTRODUCTION TO RELAY MODULE:

Relay is one kind of electro-mechanical component that functions as a switch. Therelay coil is

energized by DC so that contact switches can be opened or closed. A single channel 5V relay module
generally includes a coil, and two contacts like normally open (NO) and normally closed (NC). This
article discusses an overview of the 5V relay module & its working but before going to discuss what

isrelay module is, first we have to know what is relay and its pin configuration.
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What isa 5V Relay?
A 5v relay is an automatic switch that is commonly used in an automatic control circuit and to

control a high-current using alow-current signal. The input voltage of the relay signal ranges from 0 to
S5V.
5V Relay Pin Configuration:

The pin configuration of the 5V relay is shown below. This relay includes 5-pins where each

pin and its functionality are shown below.

Coil Common

Coll

Fig 155V Relay

Pinl (End 1): It isused to activate the relay; usually thispin one end is connected to 5Voltswhereas
another end is connected to the ground.
Pin2 (End 2): Thispinisused to activate the Relay.

Pin3 (Common (COM)): This pin is connected to the main terminal of the Load to make it active.
Pin4 (Normally Closed (NC)): This second terminal of the load is connected to either NC/ NO
pins. If this pin is connected to the load then it will be ON before the switch.

Pin5 (Normally Open (NO)): If the second terminal of the load is allied to the NO pin, then the
load will be turned off before the switch.

Features:
The features of the 5V relay include the following.
Normal Voltageis5V DC
Normal Current is 70mA
AC load current Max is 10A at 250VAC or 125V AC
DC load current Max is 10A at 30V DC or 28V DC
It includes 5-pins & designed with plastic material
Operating time is 10msec
Release time is Smsec

Maximum switching is 300 operating per minute
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5V Relay Module:

The relay module with a single channel board is used to manage high voltage, current loads
like solenoid valves, motor, AC load & lamps. This module is mainly designed to interface through

different microcontrollers like PIC, Arduino, €tc.

5V Relay Module Pin Configuration:

The pin configuration of the 5V relay module is shown below. This module includes 6-pins

where each pin and its functionality are discussed below.

Fig 16 Relay Module Pin Diagram

Normally Open (NO): This pin is normally open unless we provide a signal to the relay modules

signal pin. So, the common contact pin smashes its link through the NC pin to make a connection
through the NO pin
Common Contact: This pin is used to connect through the load that we desire to switch by using

the module.
Normally Closed (NC): This NC pin is connected through the COM pin to form a closed circuit.
However, this NC connection will break once the relay is switched through providing an active

high/low signal toward the signal pin from a microcontroller.

Signal Pin: Thesignal pin is mainly used for controlling the relay. This pin worksintwo caseslike
active low otherwise active high. So, in active low case, the relay activates once we provide an
active low signal toward the signal pin, whereas, in an active high case, the relay will trigger once
we provide a high signal toward the signal pin.

However, these modules generally work on an active high signal which will strengthen the relay coil

to make contact with the common terminal with the normally open terminal.

e 5V VCC: Thispinneeds 5V DC to work. So 5V DC power supply is provided to this pin.

e Ground: This pin connects the GND termina of the power  supply
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LAMP:

The light bulb is one of the wonders of the modern world. Found nearly everywhere on the
planet, light bulbs are so common and widespread that it’s easy to forget how dependent we are on
them. The light bulb is an electric light source that’s technically called a lamp. This term is, of course,
also more commonly used by consumers to mean a portable type of lighting such as atable lamp or
adesk lamp.

The most common type of “lamp” or bulb is the incandescent light bulb. These types of light bulbs
are the oldest and simplest form of bulb technology, dating back to Thomas Edison’s experiments with
filament types back in 1879.

o

g

Fig17lamp
How | ncandescent BulbsWor k?

An incandescent bulb works on the principle of incandescence, ageneral term meaning light
produced by heat. In an incandescent type of bulb, an electric current is passed through a thin metal

filament, heating the filament until it glows and produces light.

So, how do incandescent light bulbswork? I ncandescent bulbstypically use atungsten filament because
of tungsten’s high melting point. A tungsten filament inside a light bulb can reach temperatures as high
as 4,500 degrees Fahrenheit. A glass enclosure, the glass “bulb”, prevents oxygen in the air from
reaching the hot filament. Without this glass covering and the vacuum it helps create, the filament
would overheat and oxidize in a matter or moments.

After the electricity has made its way through the tungsten filament, it goes down another wire and out
of the bulb via the metal portion at the side of the socket. It goes into the lamp or fixture and out a
neutral wire.

This is an elegantly simple system and it works quite well at producing light. It’s perfect for a wide range

of applications, cheap and easy to manufacture, and is compatible with either AC or DC current
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INTRODUCTION TOWATER LEVEL SENSOR
The Water level sensor is used to measure the water content (moisture) . In the presence of

water, the module output is at high level; else the output is at low level.

Fig 18 water level sensor

We have used an NPN transistor to detect water presence. . Thiswater presence detector circuit can be
used in many applications like Automatic plant irrigation system, Greenhouse projects etc.

Working Explanation:
This Water presence Detector Circuit is very simple. Here we have used a water presence

detector probe to sense the water presence and an NPN transistor to get digital output. Working on this

circuit is straightforward and clearly understandable. Here we have connected one wire of probe directly
to 5V and another probe to the base of the transistor Q1 and 100 ohm resistor is used for the sensitivity
of the circuit. Now when there is no water presence then probes does not alow 5V to the base of
transistor Q1 so the digital output will be LOW. Now, whenever both probeswill come in contact with
water then both the probe gets shorted, because water is good conductor of electric current. And when
probes get shorted then the base of the transistor gets5V.

Aswe know when we apply some voltage to the base of an NPN Transistor it getsturn on and
allow current to pass through the collector to emitter. And as soon as transistor turns on and digital

output will be HIGH.

Page | 34
DEPT. OF ELECTRONICS AND COMMUNICATION ENGINEERING


https://circuitdigest.com/article/npn-transistors
https://circuitdigest.com/microcontroller-projects/arduino-automatic-plant-watering-system

AUTOMATIC FISH AND PLANT CULTIVATION

INTRODUCTION TO SERVO MOTOR

A servo motor is a type of motor that can rotate with great precision. Normally this type of
motor consists of acontrol circuit that provides feedback on the current position of the motor shaft, this
feedback allows the servo motorsto rotate with great precision. If you want to rotate an object at some
specific angles or distance, then you use a servo motor. It isjust made up of asimple motor which runs
through a servo mechanism. If motor is powered by a DC power supply then it is called DC servo
motor, and if it is AC-powered motor then it is called AC servo motor. For this tutorial, we will be
discussing only about the DC servo motor working. Apart from these major classifications, there are
many other types of servo motors based on the type of gear arrangement and operating characteristics.
A servo motor usually comes with a gear arrangement that allows us to get a very high torque servo
motor in small and lightweight packages. Due to these features, they are being used in many
applications like toy car, RC helicopters and planes, Robotics, etc.

Servo motorsarerated in kg/cm (kilogram per centimeter) most hobby servo motorsarerated at 3kg/cmor
6kg/cm or 12kg/cm. This kg/cm tells you how much weight your servo motor can lift at a particular
distance. For example: A 6kg/cm Servo motor should be able to lift 6kg if the load is suspended 1cm
away from the motors shaft, the greater the distance the lesser the weight carrying capacity. The position

of a servo motor is Servo Motor Working Mechanism

It consists of three parts:

1. Controlled device
2. Output sensor
3. Feedback system

It is a closed-loop system where it uses a positive feedback system to control motion and the final
position of the shaft. Here the device is controlled by afeedback signal generated by comparing output

signal and reference input signal.

Here reference input signal is compared to the reference output signal and the third signal is produced
by the feedback system. And this third signal acts as an input signal to the control the device. This
signal ispresent aslong asthe feedback signal isgenerated or thereisadifference between the reference
input signal and reference output signal. So the main task of servomechanism isto maintain the output

of asystem at the desired value at presence of noises.
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Servo Motor Working Principle

A servo consists of a Motor (DC or AC), a potentiometer, gear assembly, and a controlling
circuit. First of all, we use gear assembly to reduce RPM and to increase torque of the motor. Say at
initial position of servo motor shaft, the position of the potentiometer knob is such that there is no
electrical signal generated at the output port of the potentiometer. Now an electrical signal is given to
another input terminal of the error detector amplifier. Now the difference between these two signals,
one comes from the potentiometer and another comes from other sources, will be processed in a
feedback mechanism and output will be provided in terms of error signal. This error signal acts as the
input for motor and motor starts rotating. Now motor shaft is connected with the potentiometer and as
the motor rotates so the potentiometer and it will generate a signal. So as the potentiometer’s angular
position changes, its output feedback signal changes. After sometime the position of potentiometer
reaches at a position that the output of potentiometer is same as external signal provided. At this
condition, there will be no output signal from the amplifier to the motor input asthere is no difference
between external applied signal and the signal generated at potentiometer, and in this situation motor
stops rotating.
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Interfacing Servo M otorswith Microcontrollers:

Interfacing hobby Servo motors like s90 servo motor with MCU is very easy. Servos have three
wires coming out of them. Out of which two will be used for Supply (positive and negative) and one
will be used for the signal that isto be sent from the MCU. An MG995 Metal Gear Servo Motor which
is most commonly used for RC cars humanoid bots etc. The picture of MG995 is shown below:
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Fig 19 servo motor

The color coding of your servo motor might differ hence check for your respective datasheet.All servo
motors work directly with your +5V supply rails but we have to be careful on the amount of current the
motor would consume if you are planning to use more than two servo motors a proper servo shield
should be designed.

Contralling Servo Motor:
All motors have three wires coming out of them. Out of which two will be used for Supply

(positive and negative) and one will be used for the signal that isto be sent from the MCU.

Servo motor is controlled by PWM (Pulse with Modulation) which is provided by the control wires.
There is a minimum pulse, a maximum pulse and a repetition rate. Servo motor can turn 90 degree
from either direction form its neutral position. The servo motor expects to see a pulse every 20
milliseconds (ms) and the length of the pulse will determine how far the motor turns. For example, a
1.5ms pulse will make the motor turn to the 90° position, such as if pulse is shorter than 1.5ms shaft
moves to 0° and if it is longer than 1.5ms than it will turn the servo to 180°.Servo motor works on
PWM (Pulse width modulation) principle, means its angle of rotation is controlled by the duration of
applied pulse to its Control PIN. Basically servo motor is made up of DCmotor which is controlled by
a variable resistor (potentiometer) and some gears. High speed force of DC motor is converted into
torque by Gears. We know that WORK= FORCE X DISTANCE, in DC motor Force is less and
distance (speed) is high and in Servo, force is High and distance is less The potentiometer is
connected to the output shaft of the Servo, to calculate the angle and stop the DC motoron the required

angle.
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Servo motor can be rotated from O to 180 degrees, but it can go up to 210 degrees, depending on the
manufacturing. This degree of rotation can be controlled by applying the Electrical Pulse of proper
width, to its Control pin. Servo checks the pulse in every 20 milliseconds. The pulse of 1 m s (1
millisecond) width can rotate the servo to O degrees, 1.5ms can rotate to 90 degrees (neutral position)
and 2 m s pulse can rotate it to 180 degree. All servo motors work directly with your +5V supply rails
but we have to be careful about the amount of current the motor would consume if you are planning to
use more than two servo motors a proper servo shield should be designed.

BUZZER:

A buzzer is an audio signaling device which may be mechanical, electrical, or piezoelectric.

Typical uses of buzzers and beepers include alarm devices, timers and confirmation of user input

such asamouse click or keystroke. A buzzer takes some sort of input and emits a sound in response
to it. They may use various means to produce the sound; everything from metal clappers to

electromechanical devices.

A buzzer needs to have some way of taking in energy and converting it to acoustic energy. Many

buzzers are part of a larger circuit and take their power directly from the device’s power source. In

other cases, however, the buzzer may be battery powered so that it will go off in the event of a mains

outage. Some devices that provide emergency power have buzzers on them so that the user knows that

they are running on backup power and not on mains power.
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Circuit diagram of Buzzer is given below;

Figure 20 buzzer
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LED (LIGHT EMITTING DIODE):

A light-emitting diode (LED) is a semiconductor light source. LEDs are used as indicator
lamps in many devices, and are increasingly used for lighting. Introduced as a practical electronic
component in 1962,[2] early LEDs emitted low-intensity red light, but modern versions are available
across the visible, ultraviolet and infrared wavelengths, with very high brightness. When a light-
emitting diode is forward biased (switched on), electrons are able to recombine with holes within the
device, releasing energy in the form of photons. This effect is called electroluminescence and the
color of the light (corresponding to the energy of the photon) is determined by the energy gap of the
semiconductor. An LED isusually small in area (lessthan 1 mmz2), and integrated optical components
are used to shape itsradiation pattern and assist in reflection.[ 3] LEDs present many advantages over
incandescent light sources including lower energy consumption, longer lifetime, improved
robustness, smaller size, faster switching, and greater durability and reliability. LEDs powerful
enough for room lighting are relatively expensive and require more precise current and heat
management than compact fluorescent lamp sources of comparable output.

Inside a
Light Emitting

Emitted Light
Beams

Transparent
Plastic Case

Terminal Pins

©2002 HowStuffWorks

Fig20LED
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INTRODUCTION TO IoT:

The ‘Thing’ in IoT can be any device with any kind of built-in-sensors with the ability to
collect and transfer data over a network without manual intervention. The embedded technology in
theobject helpsthem to interact withinternal statesand the external environment, whichinturn helps
in decisions making process.

In a nutshell, 10T is a concept that connects all the devices to the internet and let them
communicate with each other over the internet. 10T is a giant network of connected devices — all
of which gather and share data about how they are used and the environments in which they are
operated .By doing so, each of your devices will be learning from the experience of other devices,
ashumans do. IoT is trying to expand the interdependence in human- i.e. interact,
contribute and collaborate to things. | know this sounds a bit complicated, let’s understand thiswith

an example.

A room temperature sensor gathers the data and sends it across the network, which is then
used by multiple device sensorsto adjust their temperatures accordingly. For example, refrigerator’s
sensor can gather the dataregarding the outside temperature and accordingly adjust therefrigerator’s
temperature. Similarly, your air conditioners can also adjust itstemperature accordingly. Thisis how

devices can interact, contribute & collaborate.

m{ s

Benefitsof oT

Since loT alows devices to be controlled remotely across the internet, thus it created
opportunitiesto directly connect & integrate the physical world to the computer-based systemsusing
sensors and internet. The interconnection of these multiple embedded devices will be resulting in
automationin nearly all fields and also enabling advanced applications. Thisisresulting inimproved
accuracy, efficiency and economic benefit with reduced human intervention. It encompasses
technologies such as smart grids, smart homes, intelligent transportation and smart cities. The major
benefits of 10T are:
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e Improved Customer Engagement — IoT improves customer experience by automating the
action. For e.g. any issue inthe car will be automatically detected by the sensors. The driver,
aswell asthe manufacturer, will be notified about it. Till the time driver reaches the service
station, the manufacturer will make sure that the faulty part is available at the service station.
Technical Optimization — 10T has helped alot in improving technologies and making them
better. The manufacturer can collect data from different car sensors and analyze them to
improve their design and make them much more efficient.

Reduced Waste— Our current insightsaresuperficial, but |oT providesreal-timeinformation
leading to effective decision making & management of resources. For example, if a
manufacturer finds fault in multiple engines, he can track the manufacturing plant of those
engines and can rectify the issue with manufacturing belt.

Nowadays, we are surrounded by lots of 10T enabled devices which are continuously emitting data

and communicating through multiple devices.

Componentsused in 10T
There are four main components used in [0T:
1. Low power embedded systems

Less battery consumption, high performance is the inverse factors play a significant role
during the design of electronic systems.

. Cloud Computing
Data collected through 10T devices is massive and this data has to be stored on a reliable
storage server. This is where cloud computing comes into play. The datais processed and
learned, giving more room for us to discover where things like electrical faults/errors are
within the system.

. Availability of Big Data
Weknow that 10T relies heavily on sensors, especially real-time. Asthese electronic devices

spread throughout every field, their usage is going to trigger a massive flux of big data.

Network Connection

In order to communicate, internet connectivity is a must where each physical object is
represented by an | P address. However, thereare only alimited number of addressesavailable
according to the IP naming. Dueto the growing number of devices, this naming system will
not be feasible anymore. Therefore, researchers are looking for another alternative naming

system to represent each physical object.
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Applications of 0T

Energy Applications: Theenergy rates haveraised to agreat instinct. |ndividualsand organizations,
both are searching ways to reduce and control the consumption. 10T provides a way to not only
monitor the energy usage at the appliance-level but also at the house-level, grid level or could be at
the distribution level. Smart Meters & Smart Grid are used to monitor energy consumption. It also
detectsthreatsto the system performance and stability, which protect appliances from downtime and

damages.

Healthcare Application: Smart watches and fitness devices have changed the frequency of health
monitoring. People can monitor their own health at regular intervals. Not only this, now if a patient
is coming to the hospital by ambulance, by the time he or she reaches the hospital his health report
is diagnosed by doctors and the hospital quickly starts the treatment. The data gathered from
multiple healthcare applications are now collected and used to analyze different disease and find its

cure.

Education: 10T provides education aidswhich helpsin fulfilling the gaps in the education industry.
It not only improves the quality of education but also optimizes the cost and improves the
management by taking into consideration students response and performance.

Government: Governments aretrying to build smart citiesusing 0T solutions. 10T enhances armed
force systemsand services. It provides better security acrossthebordersthrough inexpensive & high-
performance devices. 10T helps government agenciesto monitor datain real-time and improvetheir
services like healthcare, transportation, education etc.

Air and Water Pollution: Through various sensors, we can detect the pollution in the air and water
by frequent sampling. This helps in preventing substantial contamination and related disasters. 10T
allows operations to minimize the human intervention in farming analysis and monitoring. Systems
automatically detect changes in crops, soil, environment, and more.

Transportation: loT has changed the transportation sector. Now, we have self-driving cars with
sensors, traffic lights that can sense the traffic and switch automatically, parking assistance, giving

us the location of free parking space etc. Also, various sensors in your vehicle indicate you about

the current status of your vehicle, so that you don’t face any issues while travelling.

Marketing your product: Using I0T, organizations can better analyze & respond to customer

preferences by delivering relevant content and solutions. It helps in improving business strategies .

Page | 43
DEPT. OF ELECTRONICS AND COMMUNICATION ENGINEERING



AUTOMATIC FISH AND PLANT CULTIVATION

CHAPTER 4
CIRCUIT DIAGRAM
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Fig 21 circuit diagram
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CHAPTERS

WORKING

The prototype is designed for fish farmers, the system is connected with different sensors such

as current sensor, LDR,Water level sensors. These sensors are connected to microcontroller
ATMega328. And send the sensor datato Node MCU controller which have built in Wi-Fi module,
S0 it can share the sensor datato firebase real-time database. From the firebase the android application

can collect the data and show it to users. Similarly user can control the feeder servo by clicking the
open feeder button in android application and by setting the clock timer in application. Thereisalamp
installed in the system that will turn on when the LDR sensor value is less than 200 and will turn off
otherwise.

The android application will alert the user when the KSEB current status is OFF as well as
Inverter current is low. Also the history of current status will also show in application that will be
great help for famers to turn on generator accordingly to maintain the air flow pump to keeps on to

maintaindissolved oxygen in the fish tank.
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CHAPTER 6

SOFTWARE SECTION

INTRODUCTION TO ARDUINO IDE

Here we are discussing about Introduction to Arduino | DE where IDE stands for Integrated
Development Environment — official software introduced by Arduino.cc, that is mainly used for
writing, compiling and uploading the code in the Arduino Device. Almost al Arduino modules are
compatible with this software that is an open source and is readily available to install and start
compiling the code on the go.
Introduction

Arduino IDE is open source softwarethat is mainly used for writing and compiling the code
into the Arduino Module. It isofficial Arduino software, making code compilation too easy that even
acommon person with no prior technical knowledge can get their feet wet with the learning process.
It iseasily available for operating systems like MAC, Windows, Linux and runs on the Java Platform

that comes with inbuilt functions and commands that play a vital role for debugging, editing and

compiling the code in the environment. A range of Arduino modules available including Arduino

Uno, Arduino Mega, Arduino Leonardo, Arduino Micro and many more. Each of them contains a

microcontroller on the board that is actually programmed and accepts the information in the form of
code.

The main code, also known as a sketch, created on the IDE platformwill ultimately generate
aHex Filewnhichisthentransferred and uploaded in the controller ontheboard. The | DE environment
mainly contains two basic parts. Editor and Compiler where former is used for writing the required
code and later is used for compiling and uploading the code into the given Arduino Module. This
environment supports both C and C++ languages.

The IDE environment is mainly distributed into three sections

1. Menu Bar
2. Text Editor
3. Output Panel

As you download and open the IDE software, it will appear like an image below.
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Fig 23 I DE software

The Six Buttons appearing under the Menu tab are connected with the running program as follow.

f %
Open

Save

QO BEQ

‘ B
The check mark appearing in the circular button is used to verify the code. Click this once

you have written your code.
The arrow key will upload and transfer the required code to the Arduino board.
The dotted paper is used for creating anew file.

The upward arrow is reserved for opening an existing Arduino project.
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e Thedownward arrow is used to save the current running code.

« The button appearing on the top right corner is a Serial Monitor — A separate pop-up window
that acts as an independent terminal and plays a vital role for sending and receiving the Serial
Data. You can also go to the Tools panel and select Serial Monitor, or pressing Ctrl+Shift+M all
at oncewill open it instantly. The Serial Monitor will actually help to debug the written Sketches
where you can get a hold of how your program is operating. Your Arduino Module should be
connected to your computer by USB cable in order to activate the Serial Monitor.

Y ou need to select the baud rate of the Arduino Board you are using right now. For my Arduino
Uno Baud Rate is 9600, as you write the following code and click the Serial Monitor, the output

will show asthe image below.

MIT APPINVENTOR

App Inventor for Android is an open-source web application originally provided
by Google, and now maintained by the Massachusetts I nstitute of Technology (MIT).
It alows newcomers tocomputer programmingto create software  applications for
the Android operating system (OS). It uses a graphical interface, very similar to Scratch and
the Star Logo TNG user interface, which allows users to drag-and-drop visual objects to create an
applicationthat can runon Android devices. In creating App Inventor, Google drew upon significant
prior research in educational computing, aswell aswork done within Google on online development
environments.

Designer Button:
Click from any tab to
go to the Designer
tab.

e Pptyerpm ey \ 9=
et " o Propert

Palette: Find your components
and drag them to the Viewer to
add them to your app.

Properties: Selecta
Component in the
Components List to
change its
properties (color,
size, behavior) here.

\ Viewer: Drag components from the

Palette to the Viewer to see what your
app will look like.

Fig 23 MIT app inventor
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Blocks Button: Click
from any tab to go to
the Blocks tab.

Built-In Drawers: Find Blocks for general
behaviors you may want to add to your
app and drag them to the Blocks Viewer.

):' i MIT App Inventor 2 x \ﬁ._

€« (e ai2-testappinventor.mitedu,

SE MIT App Inventor 2
Vams

call QEAESTTERD Speak

EEEEEEED;

Component-Specific

Drawers: Find Blocks : Block: Snap Blocks
for behaviors for . together to set app
specific Components Y et behavior.

and drag them to R

the Blocks Viewer.

\ Viewer: Drag Blocks from the Drawers to

the Blocks Viewer to build relationships
and behavior.

MIT App Inventor isbasically for creating Android Apps in your browser where you design how
the app will look and function. Likefitting together puzzle pieces, you set how your app will behave
to different events by simply signing in with your Gmail Account, so that the App Inventor server
can store your work and help you keep track of projects.

It basically consists of two parts

1. App Inventor Designer

2. App Inventor Block Editor
In App Inventor Designer you select the components for your app while in App Inventor Block
Editor you assemble programblocksthat specify how the components should behave visually, fitting
pieces together like pieces of a puzzle. After completing the above phases you may run your app
directly in your Android phone by connecting it to your computer or may run it on Android Emulator
if you don't have an Android phone. Moreover you may even download your app (.apk file) and
install and run it on your Android device directly.The figure below shows an overview of how

MIT App Inventor works!
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Fig 24 working of MIT app inventor
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FLOW DIAGRAM
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CHAPTER 7

PCB DESIGN & FABRICATION
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Fig 25 PCB design

Design of printed circuit board (PCB) can be considered as the last step in electronic circuit design
as well as the first step in production. It plays important role in the performance and reliability of
electronic circuits, the productivity of the PCB’s its assembling, and its service ability depends on

design. All these factors get reflected in a piece of electronic equipment. It is clear that task of PCB

designisnot very simple or always straight forward. The schematic isfollower by layout generation.

Layout design is the stage where engineering capacity combined with creativity is the governing

inputs.
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Getting
Started
PCB Wizard

Fwiean

O RLe T & e
Fig 25 PCB Wizard Software to design the PCB LAYOUT.

ELECTRONIC DESIGN AUTOMATION TOOLS

Most product testing is being done is done with the help of computer programs. The term
Electronic Design Automation (EDA) is being used to describe the use of these tools. With the help
of advanced powerful computing systems and interactive software tools and development of
electronic circuits has undergone automation. Thus the software and hardware tools, which enables
thisautomation includes PCB designing, | C design, circuit simulation etc. Thesetoolshelp usinsuch
away that we can draw the circuit; test the functioning of the circuit in response to test inputsin
simulation software. After successfully simulation we can get the PCB art work done by replacing

the routing software. The design automation tool used here is ORCAD.

e PCB DESIGN PROCEDURES
The PCB designing procedure consists of following steps:

DRAWING THE CIRCUIT SCHEMATIC

Drawing of circuit is done through ORCAD CAPTURE. It includes many libraries with
thousands of component symbols. We can select the required symbol from the library and place it
in the schematic page. After placing the component symbols, we can complete the interconnection
using wire or bus control. The next step is to assign part reference. Each component has to be
assigned footprint or PCB pattern name. The footprint gives the actual size physical
representation of components on the PCB artwork. The component symbol and foot symbol

should correspond inall respects.
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DESIGN RULE CHECK AND NET LIST CREATION

After the circuit schematic is completed with all required information such as part reference
and footprints, the design rule check can be used for checking errors in the design. It will check for
duplicate symbols, overlapped lines and dangling lines. After the schematic design file passes the
DRC check, it is processed by aprogram called an electric rule checker (ERC) that checksfor writing
errors. The final operation to be done before starting PCB artwork is the net list creation. A net list
creation of the componentsand interconnection along with other information such asfoot prints, track
width etc. A net list software or tool can take the circuit schematic asinput and generate net list. The

net list can be used as an information source for the remaining stages.

CREATING THE PCB ARTWORK

In automatic design, the net list obtained from the previous stage is used for getting the
required foot print and interconnections. The software used for the PCB artwork design in the
ORCAD LAYOUT.

e PCB FABRICATION
Y ou need to generate a positive (copper black) UV translucent art work film. Y ou will never
get agood board without good art work, so it isimportant to get the best possible quality at this stage.

The most important thing isto get a clear sharp image with a very solid opaque black. Art work is

done using ORCAD software. It is absolutely essential that your PCB software prints holes in the

middle of pads, which will act as center marks when drilling. It isvirtually impossible to accurately

hand-drill boards without these holes. If you are looking to buy PCB software at any cost level and

e ETCHING

Ferric chloride etchant is a messy stuff, but easily available and cheaper than most
alternatives. It attacks any metal including stainless steel. So when setting up a PCB etching
area, use aplastic or ceramic sink, with plastic fitting and screwswherever possible, and seal
any metal screwswith silicon. Copper water pipes may be splashed or dripped-on, so deeve
or cover them in plastic; heat-shrink sleeve is great if you are installing new pipes. Fume
extraction is not normally required, although a cover over the tank or tray when not in use
is a good idea. You should always use the hex hydrate type of ferric chloride, which
shouldbe dissolved in warm water until saturation. Adding a teaspoon of table salt helpsto
make the
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etchant clearer for easier ingpection. Avoid anhydrous ferric chloride. It creates alot of heat
when dissolved. So always add the powder very slowly to water; do not add water to the

powder, and use gloves and safety glasses.

Copper clad laminate
e DRILLING

Drilling of PCB
If you have fiber glass (FR4) board, you must use tungsten carbide drill bits. Fiberglass eats

normal high-speed steel (HSS) bits very rapidly, although HSS drillsare alright for older larger sizes
(> 2mm). Carbide drill bits are available as straight-shank or thick-shank. In straight shank, the hole
bit is the diameter of the hole, and in thick shank, a standard size (typically about 3.5 mm) shank
tapers down to the hole size. The straight-shank drills are usually preferred because they break less
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easily and are usually cheaper. The longer thin section provides moreflexibility. Small drillsfor PCB
use usually come with either a set of collets of various sizes or athree-jaw chuck. Sometimes the
3-jaw chuck is an optional extra and is worth getting for the time it saves on changing collets. For
accuracy, however, 3-jaw chucks are not brilliant, and small drill sizes below 1 mm quickly formed
grooves inthe jaws, preventing good grip. Below 1 mm, you should use collets, and buy afew extra
of the smallest ones; keeping one collect per drill size asusing alarger drill in acollect will open it
out and it no longer gripssmaller drillswell. Y ou need agood strong light on the board whendrilling,
to ensure accuracy. A dichroic halogen lamp, under run a 9V to reduce brightness, can be mounted
on amicrophone gooseneck for easy positioning. It can be useful to raise the working surface above
15 cm above the normal desk height for more comfortable viewing. Dust extraction is nice, but not
essential and occasional blow does the trick! A foot pedal control to switch the drill ‘off” and ‘on’
is very convenient, especially when frequently changing bits. Avoid hole sizes less than 0.8 mm
unless you really need them. When making two identical boards, drill them both together to save
time. To do this, carefully drill 0.8 mm hole in the pad near each corner of each of the two boards,
getting the center asaccurately as possible. For larger boards, drill ahole near the center of each side
as well. Lay the boards on the top of each other and insert a 0.8 mm track pin in two opposite

corners,using the pins as pegs to line the PCBs up. Squeeze or hammer the pins into boards, and

then into the remaining holes.

The metals involved are not the only things to consider in a solder. Flux isvital to a
good Solder joint. Flux is an aggressive chemical that removes oxide and impurities from the
parts to be soldered. The chemical reactions at the point(s) of connection must take place for
themetal to fuse. RMA type flux (Rosin Mildly Active) isthe least corrosive of the readily
available materials, and provides an adequate oxide. In electronics, a 60/40 fixed core solder
isused. This consists of 60%lead and 40% tin, with flux cores added to the length of solder.
There are certain safety measures which you should keep in mind when soldering. Thetin
materialused in soldering contains dangerous substances like lead (40-60% of typical soldering
tins are lead and lead is poisonous). Also, the various fumes from the soldering flux can be
dangerous.While it istrue that lead does not vaporize at the temperature at which soldering is
typically done.When soldering, keep the room well ventilated and use a small fan or fume trap. A
proper fume trap of afan will keep the most pollution away from your face. Professional
electronic workshopsuse expensive fume extraction systemsto protect their workers. Those fume
extraction deviceshave a special filter which filters out the dangerous fumes. If you can connect
aduct to the output from the trap to the outside, that would be great. Always wash hands prior to
smoking, eating, drinking or going to the bathroom.
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CHAPTER 8
ADVANTAGES

Current sensor helpsto know the current status whether the KSEB supply or Invertor supplyis
present or not.

LDR sensor relay combination helpsto turn ON/OFF the Lamp according to Light intensity
status.

Water level sensor helpsto maintain the water level.

Fish feeder helps to feed the fish based on set time and manual time.

The IOT application helps to monitor all the system status through users mobile phone.

L ess dependence on labor as opposed to absenteeism and inefficiency.

Uniform growth in the tank: With the correct distribution of the feed in the tanks, using dispersers
integrated into the feeding system, more homogeneous batch of fish or shrimp are achieved.

The farmed fish provides high quality protein for human consumption.
Fish farming can be integrated into the existing farm to create additional income and
improve its water management. The farmers can select the fish species with desired characteristics

to raise

DISADVANTAGES

The main disadvantage of this system isthat it will be use-less when the current-connection
to the system break.

Disadvantages Of Using pH Meters,Y ou will need to clean it regularly to avoid possible

contamination of samples. As most pH meters contain a probe with a glass tip, these are

extremely fragile so can be easily broken or damaged if exposed to corrosive substances.

Memory limitations. Less powerful. Processing power is weaker than the
microcontroller. node MCU.

Lacks performance compared to higher bit microcontrollers. ATMEGA 328.
To Operate DC Motor,

1. You need a separate DC Power Supply to operate. The modern world is moving towards

AC motors.
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2. If thereisonly AC Source Available then a converter isrequired and will cost converter
codt.

3. Losses will occur in AC to DC converters

Extra Motor Safety and Precautions are Required as the DC Voltage peak value won't go to

Zero like AC Voltage. i.e one accidental touch leads to death.
e Uninterrupted power supply required.

e Dueto the continuous usage temperature occurs and causes damage to the components.
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CHAPTER9
APPLICATIONS

. High density Fish farming regions.
. High tech Aquarium.
. Automatic Fish Feeders Are Reliable.
. Better Fishing Spots.
. Increase Y our Stocks.
Stronger Food Chain.
Fish Feed is Affordable.
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CHAPTER 10

CONCLUSIONS

The 10T enabled Fish automation system is designed and developed successfully. There are lot of
challenges we faced such as Pump controlling, Microcontroller and Node MCU serial communication,

Node MCU Firebase communication , Firebase to android application communication etc. Finally we

obtained a successful result and the system works very well.
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PROGRAM

#include <ESP8266HT TPClient.h>
#include <ESP8266WiFi.h>

#include <DNSServer.h>

#include <ESP8266\WebServer.h>
#include <WiFiClientSecureBearSSL .h>

#include <WiFiManager.h>
WiFiManager wifiManager;

#include <ArduinoJson.h>
DynamicJsonDocument doc(1024);

#include <SoftwareSerial.h>
SoftwareSerial mySerial(D5, D2);

//String bUrl = "https://fish-automation-55h6koaz7a-uc.a.run.app";

String bUrl = "https.//fish-automation-pinarayi-55h6koaz7a-uc.a.run.app";
String baseUr| = bUrl;

int httpCode = 0;

HTTPClient https;

int configPin = D4;
int connectionLed = D3;
bool initialConfig = false;

unsigned long previousMillis = 0;
unsigned long dataPreviousMillis = 0;
long interval = 1000;

String payload = "", nodeMCU_data="";

/lint lamp = DO;

/lint current_sensorl = D1; //inverter

/lint current_sensor2 = D5; //kseb

/lint current_statusl = O, current_status2 = 0;

//String ph_value _string, Idr_value string, temp_value_string;

String data, controlData;
//String pH, lightIntensity, temperature, lamp_status data, kseb_status, inverter_status;

/[float ph_data= 0, Idr_data= 0, temp_data= 0;

void setup()

{
pinMode(configPin,INPUT_PULLUP);
pinM ode(connectionLed, OUTPUT);
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Serial.begin(115200);
mySerial.begin(9600);

if (WiFi.SSID()==""

initialConfig = true;

WiFi.begin(WiFi.SSID(),WiFi.psk());
}
}

void loop()

unsigned long currentMillis = millis();

if (currentMillis - previousMillis >= interval)

{

previousMillis = currentMillis;
digitalWrite(connectionL ed, !digitalRead(connectionL ed));
}

T o

if(WiFi.status() == WL_CONNECTED)

std::unique_ptr<BearSSL ::WiFiClientSecure> client(new BearSSL::WiFiClientSecure);
client->setlnsecure();

interval = 1000;

if (currentMillis - dataPreviousMillis >= 3000)
{
dataPreviousMillis = currentMillis;
mySerial.print("S");
Serial.printIn("data sent™);
}

https.begin(* client, baseUrl + "/control");
httpCode = https.GET();
if (httpCode > 0)
{
payload = https.getString();
https.end();
deserializeJson(doc, payload);
JsonObject obj = doc.as<JsonObject>();
String feederControl = obj[ String("feeder")];
String lampControl = obj[ String("lamp™)];
String pumpControl = obj[ String("pump")];
if (feederControl =="1")
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mySerial.print("O");

Serial.printIn("feeder opened”);

https.begin(* client, baseUrl + "/control”);
https.addHeader (" Content-Type", "application/json’);
controlData="0";

data="{\"feeder\":\"" + controlData + "\"}";
httpCode = https.POST (data);

https.end();

if (lampControl =="1")

{
mySerial.print("A");
/llamp_status data="1";
https.begin(* client, baseUrl + "/control”);
https.addHeader (" Content-Type", "application/json");
controlData="2";
data="{\"lamp\":\"" + controlData + "\"}";
httpCode = https.POST (data);
https.end();

}

else if(lampControl == "0")

{
mySerial.print("a’);
//lamp_status data="0";
https.begin(* client, baseUrl + "/control”);
https.addHeader (" Content-Type", "application/json’);
controlData ="2";
data="{\"lamp\":\"" + controlData + "\"}";
httpCode = https.POST (data);
https.end();

}
if (pumpControl =="1")

mySerial.print("P");

/llamp_status data="1";

https.begin(* client, baseUrl + "/control”);
https.addHeader (" Content-Type", "application/json");
controlData ="2";

data="{\"pump\":\"" + controlData + "\"}";
httpCode = https.POST (data);

https.end();

}
else if(pumpControl =="0")

mySerial.print("p");

/llamp_status data="0";

https.begin(* client, baseUrl + "/control");
https.addHeader (" Content-Type", "application/json");
controlData="2",

data="{\"pump\":\"" + controlData + "\"}";
httpCode = https.POST (data);
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https.end();

}
}

if (mySerial.available() > 0)

{
delay(100);
nodeM CU_data = mySerial.readString();
Serial.printin(nodeM CU _data);
https.begin(* client, baseUr| + "/data’);
https.addHeader (" Content-Type", "application/json");
data="{\"hardwareData\":\"" + nodeMCU_data + "\"}";
httpCode = https.POST (data);
https.end();

interval = 50;
Serial.printIn( not connected");

}
if ((digitalRead(configPin) == LOW) || (initial Config))
{

digitalWrite(connectionL ed,HIGH);
wifiManager.startConfigPortal (" ThinkFoTech","admin123");
digitalWrite(connectionLed,LOW);
initialConfig = false;
ESP.reset();
}
}
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ABSTRACT

Automatic Street Light Control Systein s a simple vet powerful concept. which
uses fransistor as a switch. By using this system manual works are 100%
remaved. It automatically switches ON lights when the sunlight goes below the
visible region of our eves. This s done by a sensor called Light Dependant
Resistor (LDE) which senses the light acteally like our eyes. It automatically
swilches OFF hghts whenever the sunlight comes, visible to our eves, In this
project, no need of manual operation like ON time and OFF time setting. An
efficient vehicle tracking system is designed and implemented for tracking the
movement of any equipped vehicle from any location at any time, The proposed
syatem made pood wse of a popular technology that combines a Smariphone
application with Node MCU. This will be easy to make and inexpensive
compared to others. This project will help the accident detection and rescue
operations quick apd effective with the help of proper emergency
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Chapter 1
INTRODUCTION

Roads play an important role in our transportation system. Global status repont of
2015 savs that the total numbers of deaths caused due w road acoidents are 1.25
million a vear. Among this India faces the highest number of accidents and
ident fatalitics in the world. The major fatalities caused in the accidents were

ek

o the lack of a proper system for accident detection and rescue facibimies. The
proposed “Street Light Monitoring and Accident Detection using loT™
monitors the accident prone areas and provide proper communication with the
authoritics about the threat and hazards as well as. provides energy saving
automated street light. Street lights with automatic swilching capability which
reduces the need of human interference thereby providing sufficient light on

roads when needed. It increases the working efficiency of street lights,
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Chapter 2

LITERATURE SURVEY

"loT-Based Smart Street Light Monitoring System with Kalman
Filter Estimation”Edgardo Ricardo B. Sajonia;Lovely Mae Dagsa
2021 6th International Conference on Development in
Renewable Energy Technology (ICDRET)

Integrating an intelligent control and management sysicm on solar streethghts has
an advanced impact in improving its system efficiency. The study developed a
system for collecting, analvzing, and monitoring information on streetlight
infrastruciure in remole areas using 1OT-based technology ulilizing a Kalman filter
estimation method. A solar street light controller 18 integrated into the conventional
intelligent streetlight PV system using a plurality of Gravity 12C digital wattmeter,
and LILYGO TTGO T-Call V1.5 that includes a real-time collection and logging
of data. The study utilized open-source software such as PHP framework and

MySOL database to display the battery and solar panel status online. The Kalman
filter algorithm with modified initialization was used to estimate the bus voltage
and load current. Data agguisition 15 in a one-minute interval based on the

IEC61724 standard.

“Design of intelligent light control system based on NB-IoT™
Xiaoling Zeng;Jianping Zhang 2022 International Conference on
Wearables, Sports and Lifestyle Management (WSLM)

At this stage, the level of urbanization in China 15 constantly improving, and the
construction of “sman city™ s gradually included in the ranks of nafional urban
planning. As an imporfani part of smart ciizes, intelligent street light are
welcoming unprecedented development opportunities, The traditional street light
control system generally adopts the methods of centralized line control, human
ingpection, and computer-side web monitoring. Aim at the lag of traditional street
lamp management, and lack of real-time¢ moniforing and remote control, this
thesis designs a sel of intelligent street light monitoring svstem based on NB-1oT
(Narmow Band-lnternet of Things). The system realizes the real-time control of
street lighting system, environmental moniforing, spray cooling and dust
suppression, ¢tc. Cloud technology is used to calibrate the geographic location
information and working status information of each street lamp.
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“Vehicle Accident Detection and Prevention using loT and Deep
Learning™

Lakshmy S:Renjith Gopan;:Meenakshi M L;Adithya V;Mariyva R
Elizabeth 2022 I1EEE International Conference on Signal
Processing, Informatics, Communication and Energy Systems

(SPICES)

Road accidents have become an ssue of major concern (o the people. This paper
presents an accident prevention mechamsm developed through alcohol detection
using an MQ3 alcohol sensor followed by automatic engine locking. The
detection part wses an SW-420 vibration sensor to detect any sort of abnormal
vibrations that may occur from a collision. This is accompanied by supervised
deep leaming CNN algorithms, The accident scene image is captured using a
fromt camera built in the vehicle to be used by the deep learning model for
accident prediction. Accident detection is followed by communication o the
nearest emergency center using GPS and GSM modules

“A Study on Cloud and LoT based Accident Detection & Prevention
Systems”

Shaik Areef;T Yuvanth Sai;V. Sri Harsha;Gubbala Satva Sai
Deepak; Amarendra K;Pachipala Yellamma

2023 International Conference on Sustainable Computing and Data
Communication Systems (1CSCDS)

Fhe world's population has recently surpassed 7 billion, and accidents are also
growing day by day due to poor driving habits, excessive speed, and carelessness
In India, there were more than five lakhs traffic accidents in 2015, and 1.5 lakh
fatalitics were reported. By 2022, this number is anticipated to rise by 50% The
deaths of the victims are increasing because of not getting emergency help at the
hospital at the nght time and not reaching the emergency vehicle at the right time
to the accident spot. So, requires an urgent nced to develop an 10T-based
Accudent detection model, which will help m reducing deaths. This study reviews
the exiziing accldent detection models and sirategies fo ascertain the best strategy
10 prevent raflic accidents and provide the best solution for locating the accident
site and sending the information about the accidents as an alert message to the
nearby hospital., This study mainly discusses about the accidenmt detection and

prevention system developed by using 10T
B
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“Smart Energy Efficient Home Automation System Using loTV
Satyendra K. Vishwakarma;Prashant  Upadhyaya;Babita
Kumari;Arun Kumar Mishra

2019 4th International Conference on Internet of Things: Smart
Innovation and Usages (loT-51U)

Advancement in loT based application has become the state-of-the an technology
among the researcher due to the availability of Internet everywhere. To make the
application more user friendly, web based and android based technologies have
gained their importance in this cutting edge technology. In this paper, sman
energy efficient home automation system 15 proposed that can access and control
the home equipments from every corner of the world. For this system. Internet
connectivity module is attached to the main supply unit of the home system which
can be accessed through the Internet. For wireless connectivity, the static IP
address 15 used, Home automation 15 based on multimodal application that can be
operated using voice recognition command of the user using the Google Assistant
or through a web based application. Thus, main objective of this work 15 to make
our home  automation  System more  secure  and intelligent.
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Chapter 3

OBJECTIVES

The main objective of the system iz to provide various protections, controls and
monitoring of various road conditions by the control room and implement an
energy saving and efficient street lighting system. The system also aim to
implement an better and efficient for the response to accidents that occur
remote arcas like forest roads and express way journeys. In the system the
above poals are achieved through proper programming of Mode MCU
microcontroller and androdd system that is installed in the vehicle module. The
node MCU send warning signals and accident alarms to the designated locations
like hospitals or rescue centres in the case of a collision or other types if
accidents. The proposed syatem Saves energy by increasing the intensity of the
hghts only when the system detects the movement of an object. The system
increases the intensity of the streetlight ahead of the movement of an object and
decreases the intensity of trailing lights simultaneously. The proposed system 18
easy to setup and implement and it doesn’t require extra maintenance compared
to the already traditional existing system which is already in us



Chapter 4

Fig.4.1 Block diagram

The block of fig.4.] shows the hardware part of the model which consists of
power supply, two microcontrollers, two IR sensors, two LDR sensors, tilt
sensor, hit button, power supply, buzzer, Bluetooth module, android device,
relavs, LEDs, server and a telegram bot. The system consists of iwo sections-
street light section and accident detection section. The strect light section uses
ESP32 Microcontroller. It consists of two LDR sensors and two [R sensors places
on two strectlight poles respectively. It also consist of two relays which are
connected to the two streetlights respectively. When the LDRE detects the
presence of light, the Streetlight automatically tums OFF and when the LRD do
not detect light, the streethight 15 turned ON with help of signals generated by the
microcontroller, IR sensors placed on two sireethight poles respectively detects
the passage vehicles. When the first IR detects a vehicles, it initiates a count by
the microcontroller. This count stops when the second IR detects the vehicle. If
the first IR is detected and the second TR do not detect any vehicle within the
tme of count, an alert signal is sent to the control room to observe the road.



I

The second section of the block diagram in the accident detection side which
consist of hit button, tilt sensor, buwezer, Bluetooth module and android device.
When an accideni occurs, the tilt sensor and hit bution are activated, When
these two components gets activated af same time, a message 15 passed o the
control room that an accident 15 detected through the server. The android device
fetches the location of the collision spot and sends the location to the assigned

contact number.

Fig.4.2 Circuit Diagram of Street Light

10
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The power supply circuit convens the 230V AC into 5V DC which is the power
required for the operation of Node MCU., 5V DC 15 connected to the Vee of the
Mode MCLL. Hence the microcontroller gets the requires operating power. The
IR Sensors are connected to the D21 and D19 pins of the Node MCU
respectively. The ground terminal is properly grounded and the 5V DC supply
15 given to the Voo pin of sensors. The two LDR sensors are connected to the
D34 and D35 pins of the Node MCU. Power supply is given and ground is also
provided for the LDRs. Pins D22 and D23 are LED indications. DI1E and D3
pins are connected to the street lights through two tansistors and relays
respectively. Transistor acts as a switch. When the LDR sensors are LOW there
is= no presence of sunlight. Hence the Microcontroller send a signal for the
transistor to open which creates a magnetic field in relay causing the deflection
inside the relay completing the circuil of streetlight. Thus the street lights are
turmed OM,

When the LDR1 senses an element, the Node MCU starts a count. The count
stops when the LDR2 is also sensed. If the LDR2 doesn’t sense any object
before the count stops, the microcontroller sends.a message to the telegram bot.

The ESP32 development board has 25 GPIO pins that can be assigned different
functions by programming the appropnate registers. There are several kinds of
GPIOs: digial-only, #nalog-enabled, capacitive-touch-enabled, etc. Analog-
enabled GPIOs and Capacitive-touch-cnabled GPIOs can be configured as
digital GPIOs, Most of these digital GP1Os can be configured with internal pull-
up or pull-down, or set to high impedance

Pins GPIO34, GPIO35, GPIO36(VP) and GPIO39(VN) cannot be configured as
outputs, They can be used as digital or analog inputs, or for other purposes.
They also lack internal pull-up and pull-down resistors, unlike the other GPIO
pins. All GPIOs can be configured as interrupts.

ESP32 15 one such microcontroller that can be used to start learming 10T and
making 1OT circuits. It is therefore important to learn about its pins layout and
also what is the purpose of each pin and how it can be used. In this article, first,
the layout of pins available in ESP32 Wroom 30-pin microcontroller is
specified. Then the different types of pins that are available in ESP32 are
descnibed. ESP32 1= used for a variety of applications including the use of wifl,
transmitters, and receiver devices, Senial Peripheral Interfaces, analog and
digital devices, and lots of sensors.

11
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Fig.4.3. Circuit Diagram of Accident Detection

The GND pin of the ESPEZ66 B connected to the ground and the veo is
connectéd to the power supply. At a digital pin 15 connected to He-05 bluetooth
module and tilt sensor. when hit button is pressed and tilt sensor is tilted high
pulse 15 sent to ESP32 and the buzzer pin 15 high. When ESP32 has zensed
accident it send an alent message to control room and with the help of an android
app it send the location and an sms message to the number which is been
uploaded from the android APP.2 led light are built in the board to understand the
sensing and working of ESP32,

Buzzer is connected to the mcu through a thyristor and a resistor.when there is a
power supply from mecu to the base of thyristor the collector and emmiter gets
contaced amd buzzer  will get the power  supply  properly
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Fig 4.4, Cirenit Diagram Power Supply

IThe power supply section contains a step-down transformer for stepping
down the AC 230V into 12V and is rectified using bridge rectifier and filtered
using capacitor filtering method and given to PIC as itssource voltage, 5V DC.
Power supply is a device or system that supplies electrical or other types of
energy to an output load or group of loads. A simple AC powered lincar
power supply usually uses a transformer to convert the voltage from the wall
outlet (mains) to a :!:i!Tl:ln:m. usually a lower voltage. If it is used to produce DC a
rectifier circuit is employed cither as a single chip, an array of diodes sometimes
called a diode bridge or Bridge Rectifier, both for full wave rectification or a
single diode wielding a half wave (pulsating) output. More elaborate
configurations rectify the AC voltage at first to pulsating DC. Then a capacitor
smooth out part of the pulses giving a type of DC voltage. The smaller pulses
remaining are known as npple. Because of a full wave rectification they occur at
twice the mains frequency. Finally depending on the requirements of the load, a
lmmear regulator may be used to reduce the ripple sometimes also allowing for

adjustment of the output to thedesired but lower voltage.

13
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Chapter 5

HARDWARE COMPONENTS

t ESPR166

The ESPE266 chip incorporates on a standard circuit board. The board has a
built-in USB port

that 15 already fixed with wired up in the chip. The hardware reset button, Wi-Fi
antenna, LED lights, and standard-sized GPIO {General Purpose Input Qutput)
ping that can plug into & bread board. It has Processor called L106 32bit RISC
microprocessor core based om the Ten silica Xtensa Diamond Standard
106Micro running at 80 MHz and has a memory of 32 Kbit instruction RAM ,32
Ehbit instruction cache RAM, 30 Kbhit user data RAME 16 Kbyies system data
RAM. It has inbuilt Wi-Fi modules of (IEEE 802.11 b/g/n) Wi-Fi technology.
The ESP3266 is the name of a micro controller designed by Expressive Systems,
The ESPEZ66 wtself is one of the  self-commained Wi-Fi networking solutions
that also offenng as a bndge from presented micro controller 1o Wi-Fi and is
also capable of organization self-contained applications. Node MCU 15 a low-
cost open source loT platform. It initially included firmware which runs on
the ESPR266 Wi-Fi SoC from expressive Systems, and hardware which was
based on the ESP-12 module. Later, support for the ESP32 32-bit MCU was
added. ESPR266 15 a wifi SOC (system on a chip) produced by expressive. It s a
highly integrated chip designed to provide full internet connectivity in a small
package.

Fig.5.1 ESPEX6 pin dingram

14
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ESP3I s a senes of low-cost, low-power system on a clop m Ihere are
four power pins. YIN pin and three 3.3V pins.

WIM can be used to directly supply the NodeMCU/ESPR266 and its penipherals.
Power delivered on VIN 15 regulated through the onboard regulator on the
NodeMCLU module - you can also supply 5V regulated to the VIN pin

3.3V pins are the output of the onboard voltage regulator and can be used to
supply power to external components,

B irc the ground pins of NodeMCU/ESPE266

_ ModeMCU/ESP8266 has |7 GPIO pins which can be assigned to
functions such as 12C, 128, UART, PWM, IR Remote Control, LED Light and
Button programmatically. Each digital enabled GPIO can be configured to
internal pull-up or pull-down, or set to high impedance. When configured as an
input, it can also be set to edge-trigger or level-trigger to generate CPU
interrupis.

B - odeMCU is embedded with a 10-bit precision SAR ADC
The two functions can be implemented using ADC. Testing power supply
voltage of VDD3P3 pin and testing input voltage of TOUT pin, However, they
cannot be implemented at the same time.

I 1 ode M CU/ESPR266 has 2 UART interfaces (UARTO and UARTI)
which provide asynchronous communication (R5232 and R5485), and can
communicate at up to 4.5 Mbps. UARTO (TXD0, RXD0, RSTO & CTS0 pins)
can be used for communication. However, UART1 (TXD1 pin) features only
data transmit signal so, it is usually used for printing log,

I 1:c board has 4 channels of Pulse Width Modulation (PWM). The
PWM output can be implemented programmatically and used for dnving digital
motors and LEDs. PWM frequency range is adjustable from 1000 ps to 10000
s (100 Hz and 1 kHz),

EM: The ESPE266 chip is enabled when EN pin is pulled HIGH. When pulled
LOW the chip works al minimum power,
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ESP32

SP32 ix a series of low-cost, low-power system on a chip microcontrollers with
integrated Wi-Fi and dual-mode Bluetooth. The ESP32 series employs either
a Tensilica Xtensa LX6 microprocessor in both dual-core and single-
core vanations, Xtensa LX7T dual-core microprocessor or a single-core RISC-
V' microprocessor and includes built-in antenna switches, RF balun, power
amplifier, low-noise receive amplifier, filters, and power-management modules.
ESP32 i created and dewveloped by Espressif Systems, a Shanghai-based
Chinese company, and 18 manufactured by TSMC using their 40 nm
process. ! It is a successor to the ESPE266 Microcontroller

Fig 52 ESF12

IR SENSOR

It An infrared (IR) sensor is an electronic device that measures and detects
infrared radiation in s surrounding environment. Infrared radiation was
accidentally discovered by an astronomer named William Herchel in 1800,
While measuring the temperature of each color of light (separated by a prism),
he noticed that the temperature just beyond the red light was highest. IR is
invisible to the human eye, as its wavelength is longer than that of visible light
(though it i= stll on the same electromagnetic spectrum). Anything that emiis
heat (everything that has a temperature above around five degrees Kelvin) gives
off infrared radiation. There are two tvpes of infrared sensors: active and
passive, Active infrared sensors both emit and detect infrared mdiation, Active
IR sensors have two parts: a light emitting diode (LED) and a receiver. When
an object comes close to the sensor, the infrared light from the LED reflects off
of the object and is detected by the receiver. Active IR sensors acl as proximity
sensors, and they are commonly used in obstacle detection systems (such as in
robots).

Fre. 5,3 [R Sensor
16



LDR SENSOR

A photo resistor (also known as a photocell, or light-dependent resistor, LDE,
or photo-conductive cell) is a passive component that decreases resistance with
respect to receiving luminosity (light) on the component's sensitive surface.
The resistance of a photo resistor decreases with increase in incident light
intensity; in other words, it exhibits photoconducuvity. A photo resistor can be
applied in light-sensitive detector circuits and light-activated and dark-activated
switching circuits acting as a resistance semiconductor. In the dark, a photo
reststor can have a resistance as high as several mega ohms (M), while in the
light, a photo resistor can have a resistance as low as a few hundred ohms, If
mcident light on a photo resistor exceads a certain frequency, photons absorbed
by the semiconductor give bound electrons enough energy to jump into
the conduction band. The resulting free electrons (and their hole partners)
conduct electricity, thereby lowering resistance. The resistance range and
sensitivity of a photo resistor can substantially differ among dissimilar devices.
Moreover, unigque photo resistors may react substantially differently to photons
within certain wavelength bands,

A photoeleciric device can be either inirinsic or extrinsic. An intrinsic
semiconductor has its own charge carmers and is not an efficient semiconductor
(such as silicon is). In intrinsic devices, most of the available electrons are in
the valence band, and hence the photon must have enough energy to excite the
electron across the entine band gap. Extninsic devices have impurities, also
called do panis, added whose ground state energy is closer to the conduction
band; since the electrons do not have as far to jump, lower energy photons (that
15, longer wavelengths and lower frequencies) are sufficient to trigger the device.
If a sample of silicon has some of its atoms replaced by phosphorus atoms
{impurities), there will be extra electrons available for conduction. This is an
example of an extringic semiconductor.

Fig 5.4 LDR Sensor
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¢ BCS4T TRANSISTOR

[t The BCS47 NPN bipolar junction transistor 18 top pick for low-power
applications, such as illuminating LEDs, amplifying sensor signals, and inciting
getion in mimiscule relavs and motors. Is accessibality, affordability, and
effortless imegration into a plethora of circuit designs have secured its position

as a staple in the electronics industry.

Fig.5.5 BC547

¢ VOLTAGE REGULATOR

Voltage regulator 7805 IC is one of the most widely used voltage regulator IC in
different electrical and electronic circuits. It takes an unregulated voltage of 7 V
to 35 W and produces a fixed regulated output voltage of 5V DO

Fig.5.6. TR VL TAGE REGULATOR

18
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e 12V RELAY

Relay is an electromagnetic device which is used to isolate two circuits
électrically and conneci them magnetically. They are very useful devices and
allow onc circuit to switch another one while they are completely separate
They are often used 1o interface an electronic circuit {working at a low voltage)
to an electnical circuit which works at very high voltage. For example, a relay
can make a 5V DC battery circuit to switch a 230V AC mains circuit, Thus, a

small sensor circuit can drive, say, a fan or an electric bulb.

Fig.5.7 12V RELAY

o 470mF CAPACITOR
Electrolytic capacitors are a type of capacitor widely uséd in electromic circuits
due¢ to thewr high capacitance valuwes and relatively small size. They are
commonly used for surge suppressing, transient voltages, and filtering out noise
at the ~1KHz or less.

Fig 5.8 470mF Capacitor
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& 5V BUZZER

Piezo Buzzer 3V (Wire type) s a loud continues type Piezo Buzzer. It has two
wires for connection and can work on 3 to 7 V DC. Just connect with power
supply and it will give loud sound. The piezo buzzer produces sound hased on
reverse of the piezoelectric effect.

Fig.5.%. 5V Buzser

470 ohm RESISTOR

A resistor 15 a passive two-terminal electnical component that implements
electrical resistance as a circuit element. In electronic circuits, resistors ane used
to reduce current flow, adjust signal levels, to divide voltages, bias active
elements, and terminate transmission lines, among other uses.

f'/-!\. - e
e oy,

3 i
?ﬁ —
b g

Fig. 5. 10, 470 ohm RESISTOR
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o LIGHT EMITTING DIODES (LED)

A Light-Emitting Diode (LED) Is A Semiconductor Light Source That Emits
Light When Current Flows Through It. Electrons In The Semiconductor
Recombine With Electron Holes, Releasing Energy In The Form Of Photons.
This Effect 1s Called Electroluminescence, The Colour OF The Light
{Comesponding To The Energy Of The Photons) Is Determined By The Encrgy
Required For Electrons To Cross The Band Gap OFf The Semiconductor. White
Light Is Obtained By Using Multiple Semiconductors Or A Layer Of Light-
Emitting Phosphor On The Semiconductor Device.

LEDs are made in different packages for different applications. A single or a
few LED junctions may be packed in one miniature device for use as an
indicator or pilot lamp. An LED amay may include controlling circuits within
the same package, which may range from a simple resistor, blinking or color
changing control, or an addressable controller for RGB devices. Higher-
powered white-emitting devices will be mounted on heat sinks and will be used
for illummation. Alphanumeric displays in dot matrix or bar formats are widely
available. Special packages permit connection of LEDs to optical fibers for
high-speed data communication hnks.

The light from LEDs can be modulated wery quickly so they are used
extensively in optical fiber and free space optics communications. This
includes remote controls, such as for television sets, where infrared LEDs are
often used. Opto-isolators use an LED combined with
a photodiode or phototransistor to provide a signal path with electrical 1solation
between two circuits. This is especially useful in medical equipment where the
signals from a low-voltage sensor circuit (usually battery-powered) in contact
with a living organism must be electrically isolated from any possible electrical
failure in a recording or monitoring device operating at potentially dangerous
voltages. An optoisolator also lets information be transferred between circuits
that do not share 8 common ground potential.

4
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Figs.11. LEDy
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Chapter 6

SOFTWARE USED

L.DIPTRACE SOFTWARE

DhipTrace

Fig. . | . Daptrace Software

Diptrace 15 EDA/CAD Software For Creating Schematic Diagrams And
Printed Circuit Boards. The Developers Provide Multi-Lingual Interface And
Tutorials (Currently Available In English And 21 Other Languages). Diptrace
Has 4 Modules: Schematic Capture Editor, PCB Layout Editor With Built-In
Shape-Based Awto-Rowter And 3D Preview& Export, Component Editor, And
Pattern Editor,

Diptrace Is An Advanced PCB Design Software Application That Consists
Of 4 Modales PCB Layout With Efficient Awuto-Router And Auto-Placer,
Schematic Capture, Component And Pattern Editors That Allow You To
Design Your Own Component Libraries. Diptrace Has A Powerful Automatic
Router, Superior To Many Routers Included In Other PCB Layvout Packages. It
Can Route A Single Laver And Multilayer Circuit Boards, And There Is An
Option To Auto Route A Single Layer Board With Jumper Wires, If Required.
Diptrace Also Provides You With External Auto Router Support. Smart
Manual Routing Tools Allow Users To Finalize The Design And To Get The
Results They Want In A Blink Of An Eve. There Are Number Of Verification
Features, That Allows You To Control Accuracy Of Your Project Dipirace
Modules Allow You To Exchange Schematics, Layvouts And Libraries With
Other EDA And CAD Packapes. Output Formats Are DXF, Gerber, Drill And
GU-Code. Standard Libraries Contain More Than 98,000 Components.

Basic Features

Simple L
Multi-Sheet And Hierarchical Schematics
High-Speed Shape-Basad Auto moastes
Eman Masual Routing Tools
Differentinl Pairs
Wide Import / Expon Capabilitses
&2
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Advanced Yerifications With Real-Time DRC
Real-Time 10 PCB Preview & STEF Expor

DDB4+ And Cerber Manutachunng Outputs

1. ARDUINO SOFTWARE

ARDUINO

Fig6 2 Asduing Software

Arduino (fa:r'dwinos’) is an open-source hardware and software company,
project, and user community that designs and manufactures single-board
microcontrollers and microcontroller kits for building digital devices. Iis
hardware products are licensed under a CC BY-SA license, while the software
ig licensed under the GNU Lesser General Public License (LGPL) or the GNU
General Public License (GPL), permitting the manufacture of Arduino boards
and software distribution by anvone. Arduino boards are available
commercially from the official website or through authorized distributors.
Arduino board designs use a variety of microprocessors and controllers. The
boards are equipped with sets of digital and analog input/output (10} pins that
may be interfaced to various expansion boards ('shields") or breadboards (for
prototyping) amd other circuits. The boards feature serial communications
interfaces, including Umiversal Seral Bus (USB) on some models, which are
also used for loading programs. The microcontrollers can be programmed using
the C and C++ programming languages{Embedded C), using a standard API
which is also known as the Arduino Programming Languape, inspired by
the Processing language and wsed with a modified version of the Processing
IDE. In addition to using traditional compiler toolchaing, the Arduino project
provides an infegrated development environment (IDE) and a command line

tool developed in Go.

The Arduino project began in 2005 as a tool for students at the Interaction
Design Institute Ivrea, Maly, aiming to provide a low-cost and easy way for
novices and professionals 1o create devices that interact with their environment
using sensors and actuators, Common examples of such devices intended for
beginner hobbyists include simple robots, thermostats, and motion detectors.

£
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The name Arduine comes from a bar i Ivrea, laly, where some of the project's
founders wsed o meet. The bar was named afler Arduin of Ivrea, who was
the margrave of the March of Ivrea and King of ltaly from 1002 to 1014,

LANDROID

android

Fig. 5.3, Android

Android Is An Operating System Based On With A’ Java Programming Interface.
It Provides Tools, E.G. A Compiler, Debugger And A Device Emulator As Well
As Its Ownlava Viriwal Machine (Dalvik Virtual Machine - DVM). Android s
Created By The OpenHandset Alliance Which Is Led ByGoogle, Android Uses A
Special Virual Machine, E.G. The Dalvik Virtual Machine. DalvikUses Special
Byie Code. Therefore You Cannot Run Standard Java Byie Code On Android.
Android Provides A Tool "Dx™ Which Allows To Convert Java Class Files Into
"Dex" (Dalvik Executable} Files. Android Applications Are Packed Into An  Apk
(Android Package) File By The Program "Aapt” (Android Asset Packaging Tool)
lo Simplify Development Google Provides The Android Development Tools
{ADT) For Eclipse. The ADT Performs Automatically The Conversion From
Class To Dex Files And Creates The Apk During Deployment. Android Supports
2-D0 And 3-D Graphics Using The Opengl Libraries And Supports data storage
in a S0QLite database. Every Android applications runs in its own process and
under its own userid which 15 generated automatically by the Android system
during deployment. Therefore the application is isolated from other running
applications and a misbehaving application cannot easily harm other Android

applications.

o4
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Chapter 7
PROGRAM

STREET LIGHT

#include <WiFi h=

finchide <HTTPChent.h>

const char® sssd = "Hedm”;

const char® password = "spiderman”™;

const char* serverMame = "hitpo/ 192,168 43 101: 50000 test";

unsigned long lasiTime = 0;
1:r|:_~;i5_|:|1,.ﬂ,'| ||_|:m_-; timerDelay = 1004,

int stat_led=23;
int data led=22;
int irl=21;

mt 1r2=19;

int [drl=34;

int ldr2=35;

it relay [=18;
int ralay2=5;

il count={;
bool flag=0 flagl =0, flag?=0 flag3=0, flag5=0;

vioid setup wifil)
I
WiFi.beginissid, password),
while (WiFistatus() I= WL CONNECTED)
i
delav{500);
Senial println{ "CONNECTING. __..");
senal prntin"CONNECTED");
|

viold sendDatal String val)

r
| ]

it_lf{u!n.':hmf} - [agtTime) = I||1'||::r'n-|:|.:1_-.-'|

if (WiFi status ) = WL CONNECTED)

i
§

WiFiClient client:
HTTPClient hitp;

http. begin(client, serverMName);

ot



hiip.addHeader{"Content- Type”, "application/x-www-form-urlencoded” );
String httpRequestData = String(val);
int httpResponseCode = http. POST (hitpRequest Data);
Serial printin{hintpResponseCode);
if (httpResponseCode = 0)
String res = hitp.getSiring();
Serial.printin{res);

hitp.end{}):

clhsaz
¥

Serial printin{"WiFi Disconnected™);

lastTime = millis(),

1
]

wind sefupl)

Serial. begum SO );

setup wifi();
pinMode(stal_led OUTPUT);
pinMode{data_led OUTPUT),
pinModefir] INPLITY:
pinblode{ir2 INFLIT),
pinbdodeldr | INPLITY),
pinMode(ldr2, INPFUT)
pinbdodelrelay 1 OUTFUT);
pinModerelay2, OUTPLUT):

14

wisnd ll’l-ﬁ['H ]

if (digitalBead {Idr] jp==1)
|

digitalWrite{relay 1| HIGH);
;

clze

digital Wnte(relay 1,LOW);

if (digitalRead (2 =1}
|
digmtal Wnte{relay2 HIGH);

clue

|
2%



digital Write] reday 2, LOW):

mi irl val=digstalRead{irl});
int irl val=digital Read{ir2};
iffir]l _val==0)

1]

flagl=1;
i
iffir]_val==]1 && flagl==1)

flagl=0,
flagi=1;

2 val==0 && flag|==0)

il :thﬂ =
!
iffir2 wal==] && flagl==1)
a2 =),
flag3={);
couni=ii;
digital Write{data_led, LOW];

fTlagi==1)

B

o+

digital Wnite(data led HIGH};
Senal, printlng cownt j;

[}

i count=—=4 (i)

digital Wnte{stat_led HIGH);
tlagi=i),

digitalWnte{data led LOW);
sendData{" X"},

couni={:

delay({ 1 00},

digital Wntel{stat led, LOVYW ),



ACCIDENT DETECTIOMN

finclude=ESPE2AWIFi h=
tinclude<ESPE2GAHTTPClient.h>
finclude<HupClhient. h=
finclude<WiFrClient.h

Wik hent witfichent;
HTTPClient hitp,

const char* sasd="Redm";

const char® password="spiderman”™;
unsigned bong int last post={,

int postmiterval= | GO0

mt count=(h;

int stat led = 16;

mt data led = 5;

int buzrzer = 4;

inf filt = 14;

inf buiton = 12;

bool flagl = 0, flag2 = 0, flagl = {;

void setup wifif)

i
1

WiFiLbegin{ssid password);
witiled WiFi statusl )=
WL COMNECTED)
I
delay( 1 000,
Serialprintin("CONNECTING. ")
Seral.printin{"CONNECTED"),

void send datal Simng A)

iffWiFistatusly==WL_OCONNECTED&
Se{millis()-last post)>=post_mterval)

hitp.begin{wificlient, "http://192. 168,431
01 : SO0 test"):

hitp, addHeader( "Content-
Type™,"applications-www-form-
urlencoded”);

2B




St g data=A;
it hitpeode=hitp POST{data);
String payload=http. getString( ).
Senal.printinfhttpeode);
last_post=mallis{}.
ifiltpeode=0)
String res=http. getString();
Serial. printin{rez);
i
I
hetp.end();
vord setup!)
Serial, beginfD6000;
setup wifi);
pinMode(stal_led, OUTPUT);
pinMode{data_led, OUTPUT);
pindodel buzzer, OUTPUT);
pinMode(tilt, INFUIT);
pinModelbutton, INFUT): |

|
4

voud loopl) |
count-++
Serial println{count);
i couni=] 00}
(]
|
digital Write(stat led HIGH);
|
iflcount=200)

i
(]

digital Write{stat_led, LOW);
Coumi=(};

int b_wval =digital Eead({button);
int t_val = digitalRead(tilt),
it wal==i})

i

flag2=1;
i

4
ifft_val==1)
i

flag2=(};

ifilb val=0)

tlagl=1:

iflb_val==1 && flagl==| && flagd==1)

flagl=l);

Seral write' A’

serwd - datal” Y ")
digitalWrite{data_led HIGH],
digrtal Write{ bueser HIGH K
delay({ 1 500};
digitalWrite(data led, LOW]).
digital Wntel busrer LOW);



Chapier B
PCB LAYOUT OF THE CIRCUI'T

Fig.8.2.PCH Lavout of street light side

Frg.8.1. PCH Layout of accident detection



Design of printed circuit board (PCB) can be considered as the last step in
electronic circurt design as well as the first step in production. It plavs important
role in the performance and reliability of electronic circuits, the productivity of
the PCB's its assembling, and its service ability depends on design. All these
factors get reflected in 2 piece of clectronic equipment. It is clear that task of
PCB design is not very simple or always straight forward. The schematic is
follower by lavout géneration. Layout design is the stage where engineering
capacity combined with creativity is the goverming inputs

Firstly, we verify the circuit using bread board.

Then, draw the circuit using ‘Diptrace’. All the components are provided there
itself

Print the circuit on a cloth piece. The printed place will be transparent.

After printing, keep it on copper clad, place paint on top of the circuit and
gently pull the paint onto the circuit using a wiper. This process is called
scresning.

Then place the circuit in ferric chleride solution. Let 5t sit for few minutes so
that copper reacts with the solution and the copper in the masked area will
remain as no reaction takes place on that area

Perform soldering and drilling and soldering on the necessary areas,

Place the components as per the circuit diagram.

41



Chapter 9
FUTURE SCOPE

The proposed system deals with the detection of the accidents. But this can be
extended by providing medication to the victims at the accident spot. By
increasing the lechnology we can also avoid accidents by providing alerts
systems that can stop the wvehicle to overcome the accidents, Artificial

Intelligence cameras can be included in fsture for the real time monitoring of

accident prone arcas in real time with the help of Al Technology. Navigant
Research estimates that by 2023, there will be 116 million LED strest lights in
use, one for each HPS fixture. These smart lights will help cities reduce
electricity  costs, lower C02  emissions, and improve maintenance

a2
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Chapter 10

CHALLENGES

This system cannot implemented in areas with heavy traffic as well as in areas
with pocket roads. Sensing of objects other than vehicles will increase the
complexity of the svstem. Proper maintenance in remole areas i a greatl
challenge faced by the system. Areas with low network coverage will create
difficulties in passing the information in specific required time.

Jd
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Chapier 11

ADVANTAGES

I'he proposed system requires mimimum human interference in the operation
of street lights. By this method energy saving can be done effectively. The
system helps to detects the occurance of accident in real time and initiates
proper communication. It also analyses the chance of occurance of accidents.

Rescue operations can be initiated within specific limuted time.



Chapter 12

CONCLUSIONS

Ihe “Street light monitoring and accident detection using loT™ & a cost
effective, practical, eco-friendly and the safest way to save energy. This project
helps to provide proper treatment for accident casualines and can reduce the
deaths caused by accidents in remote areas, The system has much relevant in

India where approximately 1.5 lakh people die of accidents every year
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PROJECT OBJECTIVE

The primary objective of this priject is to develop a comprehensive system for the detection and
prediction of Alzheimer's discase (AD) using a combination of deep learning and machine learning
rechniques. The specific objectives of the project are a5 follows:
Design and implement a deep learning-based algorithm for feature extraction from magnetic
resonance imaging (MRI) scans: The project aims 10 utilize convoluticnal neural networks (CHNs) for
the extraction of meaningful features from MRI scans. By leveraging the power of deep leaming, the
system can auwtomatically leam relevam patterns and stuctures in the images. improving the accuracy of
AD detection:
Develop a machine learning-based classification model using Random Forest: In addition to CNN-
based festure extraction, the project incorporates Random Forest clussifiers for the classification stage.
Random Forest is known for its ghility to handie high-dimensional data and feasture interactions, making
it suitable For the ¢lassificaton of AL cases based on the extracted features
Fuwild an intwitive web-based admin module: The project involves the development of an admin
dule as a web application wsing the Flask framework. The sdmin module provides healthcare
ssionals with @ usersTriendly interface 1o wpload MR scans. process them using the deep leaming
fnme learning models, and obtain accurate AD detection resulis, The module should facilitate

g pemnent, model raiming. and result visualization.

Mlule a5 an Android application: The project includes the development of a user
I appheation, The user module aims o provide individuals with access to relevant
ALY, edugational resources, and updates on AD research. It should serve as a platform
sotetiess aboud the dizease and promoting early detection.

Luibicr a comprebensive and diverse dataset for training and cvaluation: The project requires the
commiation of a representative datase of MR scans from individuals with and withowt AD, The dataset
should cncumpas:—i d wide range of demographics, ensuring the reliability and peneralizability of the
developed svatem. The dataset will be wsed for traiming the deep learming and machine leaming models,

as well as evalualing thear performande

Evaluate the performance of the developed system: The project involves thorough
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Comparative analvsis bepween the CNN-based deep leaming model and the Random Forest classifier

will be conducted o determine the effectiveness of each approach. The evaluation will also consider the
syvstem’s computstional efficiency and wser-Trendliness

Provide a robost and scalable system architeciure: The project aims to design and implement a
swvstem architecture that i scafable, allowing for future enhancements and expansion. The architeciure
should be capable of handling large volumes of data, sccommodating potential updates 0 the deep
tearning and machine learmng models, and integrating with ather bealtheare sysiems or damabases,

By achieving these objectives, the project aims to contribute to the early detection and prediction of AD,
ultimately improving patient care and management of the disease. The developed system has the
potential to assist healthcare professionals in accurate AT diagnosis, provide individuals with valuahle

information and resources, and promote pwareness about the disease in the wider community’
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PROJECT OUTCOME

The project outcome demonstrates the effectiveness of the deep learning-hased feature extraction using
ChMNs and the machine learning-hased classification using Random Forest for AD detection and
peediction, The accuraey comparison of different algorithms provides valuable insights into their
serformance for AD detection. The resuliz contnbute o the feld's knowledge and have practical

mplications in assisting medical professionals in early AL diagnosis.
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ABSTRACT

Alzheimer disease (AL 15 a neurological disorder. For the AD, there is no specific ireatment. Early
detection of Alsheimer’s disease can help patients receive the correct care. Many studies employ
statistical and machine leaming rechngues o diagnose AN The human-level performance of Deep
Leaming  algonthms has bBeen effectively  shown in different  disciplines. In the proposed

methodology, the MEL data iz used w-identify the AD and Deep Leaming technigue is used o

: classify the present discase. The classification of Alzheimer’s discase using deep learning methods
: his shown promising resulis, and successful application in chinical settings requires a combination of
2 high accuracy, shor processing time, and generalizahility to various populations. In this study, we
£ developed a svstem of Alzheimer’s disease detection using Convolutional Neural Network (CNN)
: architecture using magnetic resonance imaging (MR1) scans images which are trained using Kagple
£ ) i ;
e dataset. The models in this study are trammed on the same dstaset in order (o analyse their
: performances. The Convolutional Meural Metwork (CNN) architecture pives the highest accuracy
where training accuracy iz 86.34% and validation sceuracy s 86.45% on Lhe lest data that detects
s accurately
| . . .
! -
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g
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CHAPTER 1

INTRODUCTION

Alzheimer's disease (AD) = a |l|ll;|1.'m-il.-|.' anmd cegeneratve brain disorder that affects memary.
thinking. and behavior. It is the most common cause of dementia in older adilis and can severely
mnpair a person’s abiliy o camy oul dailv actvibes. Sympioms of Alzheimer's disease usunlly
develop gradually and worsen over tiime, becoming severe enough o interfere with daily functioning
The exact cawse of Alzheimer's disease ks mod known, bat i [ believed 1o be related to a combinatbon
ol genenc, environmaental, andl Diestvie Tactors. There 5 mo known cure for Alzheimess diseass, bul
thers are treatmens thot can help manage the symploms and improve quality of life. Alzheimer's
diseass (ad) is the leading cause of dementia and poses o significant social and economibe challenge,
It is responsible for more than half of all cases of dementia. Cwear 50 mullien indivadunls curmently
suffer from dementia worldwide with a projected increage 10 152 million by 2050, The early signs of

the disease include forgetling recent evends or conversations

As the disesme progresses, a person with Alrheimer's disease will develop severely memory
irpabrment and bose the ability o carry out everyday gy, Medications may lemporanly inprove
oF slow the prograssion of symploms, These treatments con sometimes help people with Alzheimer's
disense maximize function and maintain independence for a time. Different programs sl services
can help suppor people with Alzheimer's disease and their caregivers, In advanced suges of the
desaage, complications from sewvere lass of brain function such s debydration, malnuatrition, o
nfection — resull in death. Mo cure for the ad has been discovered, bul there s an interse effon o
develop new clinical interventions that may slow or halt the disease. Such inferventions are sirmed &l
the early stages ol the disease prior (o extensive cell damapes when it is thought treatment is more

tkely 1o be effective

SYMPTOMS:

Memary oss is the key symptom of Alzheimer's disease. Early signs include difficulty remembering
recemi venis Or conversaions. As the dEease progresses, memory impaimments worsen and other
svmptoms develop, At i, o person with Alsheimer's discase may be aware of having difficuley
femembenng things and organizing thoughts. A fanily member or fiend mioy be more likely o
modbce o the SYMALETS worsen. Hram q:l':slng{':-. associated with Alzheimer's dizease léd 1o JL-'-:‘-'-'-iI'Ii._!

troube with:
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MEMORY
Evervone has occasionn! memory lapses, bud the memarny loss associpted with Alzheimer's disease
persits and worsens, atlecting the ability to function al work or al home

Peopie with Alzheimer's may

Repeat statements and questions over and over

Forgel oonvemalions, appointments or events, and nod remembber them bater
Roastinely misplace possessions, ofien putting them in illogical locations
vt lost in familiar places

Eventually forget the names of family members and everyday ohjects

Have trouble |i|:|:|1|1|; the night words Lo identify ohsecss, EXpreEss (houghls or [ake (st 10 conversaiions

THINKING AND REASONING

Arheimer's disense causes difficulty concentrating and thinking, especially abod abstroct concepts
such as numbers, Multitesking is especially difficult. and it may be challenging 1o manage finances,
balance check books, and pay bills on time

Ewentually, a person with Alzheimer's may be unable 10 recognlze and deal with numibers.

MAKING JUDGMENTS AND DECISIONS

Alrheimer's causes a decline in the ability (o moke reasonable decisions and judgments in everyday
aneations. For example. a person may make poor or unchasacteristic chobces in social interactions o
wear clothes that are inappropriste for the weather. [t may be more difficult o reapond effectively o

sveryiay problems, such as fosd burming on the stove or unexpected driving sifuations

PLANNING AND PERFORMING FAMILIAR TASKS
Umcesrouline nctivities that require sequential steps. such as planning and cooking a meal or
plaving a lavowsnile game, become n struggle as the disense progresses. Eventunlly, people with

sdvanced Alzheimer's often f-.lr_.:.ﬂ horw 10 peeriorm basic nsks such as dressimg and .,":-u'.hin_u

Dt ol 51 | SMGCET, Payyanur
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CHANGES IN PERSOMNALITY AND BEHAVIOR
Brain changes that occur in Alzheimer's disease can affect moods and behaviors. Problems may

imclude the lodboowing

Dizpression

Apathy

Social withdrawal

Mood swings

LInsbriagl pn ot

Irritability and agpressivensss
Changes in sleeping haluis
Wandering

Lioss of inhibitions

Delusions, such s believing something has been stolen

PRESERVED SKILLS

“any important skills are preserved for longer peniods even while symploms worsen. Preserved skills
may include reading or listening te books, telling stories and reminiscing, singing, listening to mussic,
dancing, drawing, or doing crafts, These skills may b preserved longer because they ane controbled

by parts of the bran affected later i the course of the dissase.

CAUSES:

The exact causes of Alzheimers disease aren't fully undersiood, Bat an o basic level, brain predeing
fall 1o function normally, which disrupis the work of brain cells (neurons) and tngpers o senes of
oo events. Mewrons are dampged, lose connections By esch other and eventually die. Scientistg
believe that for most people, Alzhetmers disease 13 caused by a combination of genetic, lifestyle and
environmental factors that affect the brain over iime, Less than 1% of the time, Algheimer's s caused
by specific genetic changes that vireally guarantee a person will develop the diseage. These rare
gclrrenees usually resull in diseade onset in meklle age. The damage most oflen starts in the n.-ginr.
ol the brain that controls memory, bt the process begins years before the first symptoms. The loss
of peurons spreads in & somewhat predictable pattern 1o other regions of the brains, By the lawe stage

of the disease, the bfain has shrunk gignificemly,
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Researchers trying o understand the cause of Alzheimer's disease are focused on the role af two

pFCibET s

Flagues.

Hetm=army load 15 a ragmeni of 8 lanper prodedn. When these frgpments cluster logether, they oppear
o have a toxic efltect on neurons and to disrupt cellsto-cell commumication, These clusters form
larger deposits called amy lodd plaques, which alse mclude other

cellular delinis

Tangles.

I proberms play a pan 10 & neuron's mvlernal Suppso and Lranspa SYSRem [0 Carmy

nutrients and other essential matenals. In Aldzhsimer's disease, tau protemns change shape and
arganize themselves into structures called neurefibrillary tangles. The tangles disrupt the franspon

syslem and are 10aE o oelks.

RISK FACTORS:

Age

Family hestory and genetics
Dovavn gy ndrome

b |

Mild eognitive Impairment

Head trauma

Aar podlulion

Exeesaive aleohol congunplion
Poor sbeep patierms

Lk of exercise

Fagh blood pressire and cholesteral
Peoxty controlled type 2 diabeies

Lifcdong learming and social engagement
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mosdel while the generalization ability of the ensemble model was maximized 0 successfully

capitune A D-related brabin variations early in the disese process: il can also provide new insights

il understandimg the complex heterogeneity of whole-brain MEI chanpes in AD. Funther
research is needed 1o exame the clinical implication of the findmg, copability of the advocaied
CWM-EL spproach to help underssand and evaluasie an individual subject’s disease sisius,
sympdom burden and progress, and the genemiizability of the advocated CMM-EL approach to
locate the most discriminable brain regions in the detection of ather brain disosders such as

schizophrenin, autismm, and sevene depression, noa data=driven way
H LI LITERATURE REVIEWS

1.1.1 EARLY DETECTION OF ALZHEIMER'S DISEASE USING
g VARIOUS MACHINE LEARNING TECHNIQUES: A COMPARATIVE
STUDY

Alzheimer’'s disease { ADYis an incurable, progressive neurodegenerative disease, which leads
tir the loss of memory. Warkns psychological tests are used by doctors to diagnose patients,
albeit, there is no well-defined procedure 1o detect AD inns encly stage. This paper comprises
of exhasstive snalysis and accuracy of various machine learning techniguees on & combination I
of different biomarkers associated with the diseate. Shsce no prior research has suggesied the

use of 8 Woting Classifier Algorithm for carly defection of AL, the present study atiempts to

Ll A B et 1]

crysiallize the intrusion of the averaging facior through Soft Voting Classifier, which '

influsnces the accuracy of the output in away, that 1 removes the possebility of insccuracees in

T

the resuly by averaging the probable outcomes of the classifiers in the previous stage, giving
7 the best possible result ond making il more precise. A performance gain o B8% 15 oblamed
using Soft Voting classifier. wherein 437 cases are analyzed in our dataset, eliminafeng all the
imeflechive eniries. Alsheimer's disease (AD) 15 a newrological disorder prominently cased
by old ape, which resulis i gradunl memaory loss, This maier requires atiention, for AD =
grovwing a1 an alarming rate and 0 no tme o0owlll swamp the woeld with every nexi person
suftening from his haneful disease, will it not be paid attention o, both im lerms of its -l;'iITl}'
detection and s cure? Alzheimer's disease was named after Dr. Alois Alzheimer. The
Syrploems inclede reemaony bods, | e irouble with fiemihior tasks, dificulties with problem-

sodving. changes in mood, [anguage problems, and wnprediciable behavior, which changes

according 1o the slape of the dizsase, The synapses in the neurons are responsible for the
meuralransmisslons resporsible for the ransmission of signals in the brain, which makes the

communigation between neurons happen During the usiness of communicating information,

Llep. of C5F L3 SMGUET, Povyanur
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in addition b releasing neurotransmitters, nesrons also release 8 small peptide called Amyloid

.

Whale the modecular caimes of Alzhe=mmer™s nre stll debatable, most scientists believe that the
origin of demendia is an accumulation of Amyloid beta between synapses forming Amyloid
plagues. Apan from thad, g prodein colled taw iz known to form tanghes in the areas of the brain
crucial for memory, and then, gradunally casing inflammation and cellular d:lmngt |-r:nl.'|i-|'||_i o
the destruction of cells and neurons, which in tum results in memory loss. Some scientists
believe that the only cure for Algheimes's discase s 1o keep the Amyloid Beta plagues from
r'c-an;l'in-;__' the threshald Thus, early detection of AD becomes imperative os 1t may increase the
chances of proactive treatments in the fubure. Yet, only a iy fraction of patents 18 formmally
dagmosed or reated. Memory loss s considered an inevitable par of aging, rather than a sign
of & degenerative disease, There is no available cure for the illness, st madicines (o control
the symiplomis. These medications do s cure Aldheimer's Disease ban keep the symptoms in
eheck so the patient can |ead & healthy life for some vears, nof 10 mention the fact thad AD 1%

fadal

For the detection of Alzheimer’s disease, primal methods such s documeniation o
seological deterioration are used, To detect the disease, various psychological tesis such as
Rlomemiental State Examination (MMSE] and Clndcal Dementia Rating (CDE) are assasgsd
b= ssurodogists, albeit no concrete test is available for early detection of the discase. For a
defmative diagnosis, Invasive 1ests siech ns posi=mortem peuropathologreal Brait Lissie [ess
e be done, but no non-invasive methods are available. Apart from that, imaging teste like
msemence imaging (MBI, positron emission emograghy (PET), cerebrospinal lguid (CSF)
o Eso be used for supenior determination, but they are costly, and not all people can sfford
& B= ohis comext, it is wonhwhile 10 consider that leaning 1owards Machine Leamning for

sr=slopeng better diagmostic tools 1s of parpmound imporance al present.

B senminizing the available options, five maching leaming algarithms ane finalized. From
Ll abporithms such as support vector machine to deveboped soft voting classifier, this paper
2 e B the technigques and the accuracy s achieved by applying theim on the datasel
®  Sppf edChof achine

& suppon vector machine (5%M) alse known as support vecior netwoark (svn) is a

machine learmiig alporithm thal analyees data Tor classification and regresshon

Dept. of CSE 7 SMGCET, Payyanur
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arealysas. BV M 5 o supervised leaming method that looks al data and sors 10 into one
of twie categorics. A SV oupats a map of the somed data with the marging between
the two as far apam a5 possible. SWhs are used b texn categorization, image

classification, handwritimg recognition, and in the sciences,

Vouring classifies

&% Vaoting Classifier is 8 machine leaming model that trams on an ensembde of
numercus masdels and predicts an output {class) based on the highest probability of
chosen class & the output. 11 simply aggregates the findings of each classifier passed
o Woting Classifier and predicts the outpur class based on the highest majority of
voting. The ides iz instend of creating separate dedicated models and finding the
pecuracy lor esch of them, we create a single model which trains by these models
and predicts outpd based on their combined m:|.||:|ri1r af voting lor each oulpu class.

Classified as the following:

o Hard votlng ¢lassifier
in hard wadting, the predicted outpat class 15 a class with the highest majority
of woies i.e.. the class which had the highest probability of being predicted
by ench of the classifiers. Suppose three classifiers predicted the oddpma
ofary fd, A &), 50 here the magority predicted 4 as ouput, Hence A will e

the final prediction

o SR weting clossifier
In solt voding, the outpul class is the prediction based on the average of
probobility given to thal class, The class with the highest probability is given

the mosi priosity

Brecision tree algorithm
Diecision Tree 15 a Supervised leaming technigue that can be used for b classification
o Begression problems, bul mostly it i prefiermed for solving Classification problems.
It is a trec-structured classifier, where internal nodes represent the features of & dataset,
branches represent ihe decision rules and each leaf node represents the sulcome. In &
Decisbon  tree, there aie two nodes, which are  the Decision Mode and Leaf

Modhe, Decision nodes are used 0 make any decision and have muluple branches,

EARLY DETECTHEN OF AD USING ML AND 4
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CHAPTER 2

SYSTEM ANALYSIS

L1 EXISTING SYSTEM

Earlv dedection is cratical for effective management of Alzheimer's disease (A LY) and screening
for mild cognitive impairment (MCI) i3 common practice. Among several decp-leaming
technbguees that have been applicd (o assessing structural broin changes on magnetic resomance
mmaging {MED, convoluional mewral metwork (CHMN) has gained popularity due 1o its superh
efliciency in automated fexture leaming with the we of a vanety of multifayer perceplrons.
Meanw b le, ensermlsle |q.'..1|||||:!.' {EL b has shown 1o be beneficial in the robusiness n:-t'lc'arniﬂg-
syslem performancs via imMegrating multiple models. Here, we proposed & classifier ensemble
developed by combining CNM and EL, L.e., the CNMN-EL approach, w identify subjects with
MO or AD using MBI g, classification betveesn (1) AD and healthy cogmition (HC), (2)
MChe (MUT patients who will convert o A} end HE, and (3) MCle and MClne (MC1 patiems
who wall nol convert o ALY For each inary classification task, a large humber of ChN models
were Iralned applying o sed of sagittal, coronal, or transverse MBI slices; these CN models
were then imtegrated into o single ensemble. Perdlormance ol the ememble was evaduaied using
siratified fivefold cross-validation method for 10 times, The numbser of the intersection poims
determined by the most discrimimable slices separating two clagees s binary classificatann
sk among the sagittal. coronal, and (ranswerse slice sets, transformed nbo the standurd
Montrenl Meurologieal Institute (MM space, acted as an indicator 1o assess the ability of a
nrain regron in which the points were located o classify AD, Thes, the: brain n:t_l;ir_ln:t: with most
intersection points were considered as those mestly contribating to the carly diagnosis of AD,
e resull revealed an acturacy rate of (CE] & 005, 00759 (00d, and 0062 4 0,06, respectively,
for classilying AL vs, HC, MCle vs, HC, and MO e vs. MUClne, comparable to previous reports
and o 31 deep leaming appeeach (30-5EMet) hased on & more state-of-the.ar and popular
Squeere-nnd-Excitation Metworks model wsing channel attention mechanism r-.mahl:;_ the
wersection poins accurately located the medial temporal lobe and several other stroctunes of
the limbie system, Le., brain regons known o be streck early i ALY More interestingly, the
clazsifiers disclosed multiple patterned ME] changes in the brain in AD and 8MClc, ins -:!-|"-'5I'||5:
these key regions. These results suppest that as & data-deiven method, the combined CHMN and

EL approach can becate 1he most discriminable brain regions indicated by the irained ensemble

D of CSE 5 SLCET, Pavyanur
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wherens Leal nodes are the outpid of those decazions #nd do not contam any further
branches, The decisions or the test are performed on the basis of festures of the given

daiaset

o NRoesr algorihm
N OBoast it an implementation of Gradient Boosted decision trees, XO0Boosl models
migorly dominate in many Kaggle Competitions. In this algonthm, decision trees are
created v seguental form, Wesghts play an important role in XGBoost, Weights are
assigned to all the independent varigbles which are then fed into the decision iree which
predicts results. The weight of variables predicied wrong by the tree is increased and
thase wvamables are then Fed fo the second decislon tree, These individiaal
classifiers/predictors then ensemble to give & strong and more precise model. It can

work amn n:grr:st.if-n_ classification, moking, and user chafimed prediction problems

Random Forest Classifies
Every decizion tree has higph varionce, but when we combing all of them Ing{lhl!r in
parallel then the resuftnnt varipnee is low as each decision tree geds pfrl"rn:ﬂ:l.' Erained
on that particular sample data and Bbence the outpun doesn't depend on one decision
trens bl multiple decision trees. i the case af a classification problem, the fnal ol
i taken by using the majority voding classifier. [n the case of A regression problem,
thee final output s the mean of all the ouwlputs, This part s Aggregation. The basic bidea
behind thiz is i0 combine multiple degision trees in determining the final ouiput mther
thai r|.'|3. Mg an indivedual decision trees. Random Forest has .'I'||.||Ii;'|i|.' diecision trecs
as base leaming models. We randomiy perform row sampling and feature sampling
from the dataser forming sample datasets for every model. This part s called

Bootsirap

From the experiment above, it is affirmative regarding the significance of biomarkers in the
detection of Alzhesmer’s disease. Momemental staie Examination, Climcal Dementin Kaling,
Momalized Whole Braln Violume can be used exclusively for the detection of Aldueimer's
dhsease. [he decasion trees algorthm prodoced resulis with @ mare accuracy of 79946, wharens the
XE) Boost algonthm achieved an accuracy of 8%, The algonthms, such as Suppon Vector
hachine and Bain forest classifier, could only achieve an accunscy of 8 %, Mo prior research has

e done On ihe Yot Classifier, which worked well for the selected omarkers @ 1erms ol
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sccuracy when compared 1o otheer algorithms wested. Both the hard voting classifiers and sof
woding claszifiess are applied on our dotased ond achieved an sccuracy of B34% and B6%,
respectively. Soft Yoting Classifier is best suited for our sed of biomarkers when compared with
othier algorithms wsed. The weight associated with multiple classifiers in the soft woting sysbem,
increases the precision, thus increasing the accuracy. Th is paper has concluded that the Sofi
viing classifier, when applied om bio-markers such as many mentnl siaie examination, clinical

dementia ratlng, normallzed whole brain volume produces ihe highess sccurate resulis,

1.1.2 BLOOD VESSEL FEATURE DESCRIPTION FOR DETECTION OF
ALZHEIMERS DISEASE

Alzheimer's disease {AD) is the commonest form of dementia, affecling over BN {EK} peaple
in the UK and with ne efficient treatment. Diagnosis 15 diffecuf, as many peurodegenerative
conditions present with a similar picture. Amykoid beda (A ) is 2 normal prodoct of metabolisim,
cleaved from an amylold precussor protein (APPL Young brains are equipped with different
mechaniems to break down and eliminnte A |, but with agang and on the back growund of difTensn
genabypes the slimimation of A (ails, leading o 13 secumtlation and 1o AD, The sceumulation
af A in the walls of Blood vessels of the brain reflect a failune oF its elimination along the walls
of blood vessels, In recent years, researchers have toied to detect AD in the hurman brain using
mmage rnl-;.:_:uing technigques. Most of them have wsed MREI and O sgans 1o detect the
gheormalities n the human brain including tesoure and shape abnormalities. For example, Li
detected the shope chanpes of corpus callosum i AL, In additkon, Free bonsugh evaluaied a8
texnure Teature vector to discriminate the AR with the normal brain, while Fischl mtroduced a
new methodd 10 measure the thickness of the human cerebral comex by considering the white
pnd the grev matter. However, alihough the methods using compuder wision have besn
demonstruted some delection capabiliy, linke anemion has beer given o detecting the
abmormalities of specilic compenents in the brain that are affected by amyloid beta, such as
blood vessels, The concept of the early onset defection of’ AD has vet 1 recgive muoch research
attention. Maturallv. any approach that can detect AL st the omset or early in its progression
could be invaluable in medical planning. Blood vessels have previously been analysed in
diapnasis of diahbetes. hyperension ond atherosclerosis supporting their potential use fioa
diagnosing  Alzheimer’s disease. The impornance of blood vessels lowards dizgnosing the
dizease has sugpested the need For detection of the abrormalities of the blood vessels using

compuer visson, | he 5 made difficelt by the limied ohservailons and undersganding of Mood
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vessels pattems. Maturzl pattern such as a sea fans, river deltas and frees show structusal
similanty that have yet to be undersiood by human and computer vision. The detection of &
Blood vessel™s Paiiern Can use mamy femtures such as density and torheosity which can be
sppropriate to define the blood vessels for Alzheimer’s disease detection, To our knowledpge,
there Jas beon no prar annlvsis of branching strocture, especinlly in the analyveis of blood
wessels and in the diagnosis of Alzheimer's disease. In this study, we deseribe the branching
gructure of hlood vessels by thetr density, by o new mvanand measure of branching siructure,
and by therr bisriuosity, e amm s 0 detect the ':ign':- of AD al early singe by focusing on the
piects that have been most affected by this disease in earty onset detection as the high density
of hlood vessels in Alzhesmer’s disease could show early s1gn of the disense and the |r|:.'|'|irali|:|r|
of detection dinbetes and other's disease by their oriwosicy |i1-. o] A |13|I:|-\."|.1|ar focus of this
paper 15 the analvsis of blood vessel analysizs of blood vessel shape for the desection of
Alzheimer's disease. This confirms that the branching siruciure 15 consisient with the [resence
of Alzheimer's disease and confirms the influence of the branching structure on shape and on
dizense delection. The first task wos to determime which of the Fourier desCriplors was mosd
sppropriate here. The correct classification rates for the detection of Alzheimer's disease where
the horizontal axis is the value of & used within the =N rle. Subjscts with AD and recognised
e such, fogether with subpects withos AL and recognised &5 such, ang bodh considensd to be
correct classifications. A subject withoul AD but recogmised as a subject with AD, and vice
werza, 5 marked as an ineormect classiftcation. The correct classification raie is ehown for the
Complex and the Ellipic Fourier Deseriptors of wessels that have a single branching poing and
fhe comparison 15 between the three groups | AL, age-maiched control and young). The correct
classifbcation rale s the proporson of subjects correctly classified as having Alzheimer's
disease of mod E'-TN;__'H acrass the three prowps. As can been the Complex FDs olTer greater
duscrrminatbon capahility, and the trend of performance of both descriptors is wery similar
Correcd classification rate For twi different FDL We also investigated use of feature selection
aming Sequential Forwarnd Floasting Seanch {5FFS) b Dind whech coe Miclenls contribule the most
for comrect classification. 11 interesting that the results show the earlier coefficients are major
contributors 1o cormmect classificabion, emphasizing the impormance of overall shape. The
dmsinbubion of the first and second most mportani descrptors & similar for the complex FDs
and the EFD= and the most imporam descriptions are different for vessels with bramching
sructure, and vestels withoul branclung struciure, a5 expecied. Accordingly, Complex Fourner
descnptors are chasen to perform the description as they show a better classification rate than

Elliptic Fourer descriptors. To investigage the effect of branching structime we then separaied
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is B4 4% with use of 0 SWM, Since those results were nol soccesaful, a deep learning -based
technique (Convolutional Meural Metwork) was propesed a= the second experiment, The
proposed Comvolutional Meural Netwoek (CNH) model was being tested wing different image
sepmentation methods and different datasets. Finally, the best image segmentation method
obtnined a high accuracy armmdd 6% (sensativily = D%, .1;:«|:=::iﬁcil}' Ry, And the CRN
mode] remaing wmboased 10 the dstaas Resulm of those cxperiments suggest an important role
for early dizpnosis of Alzheioeer's disease using imnge processing and desp leaming fechnigues
Aldheimer's Misease (A} 15 8 nearodepenerainve disease and the mwst common Ivpe of
dementia worldwide. The current prevalence of AD is abowt 2% ai the age of 65 and 35% or
higher at the nge of B5. As life expeclancy increases, the number of people sufferng from AD
grows rapddly. In 20086, the estimated number of people with AD was 26,5 millson, This number
is expecied o be over 100 million by 2050, Therefore, besides causing a major psychological
burden on patients and families. AD is also expected 1o place large sociceconomic consaquences
i owr societies ad well Alzhetmes's disease is usually dingnosed based wpon the person’s
medical history, hehaviaural patterns and the medical history of relatives. The Mational Institute
of Meur- Ingic.ill and Communicative Disorders and Stroke (NIRCDE and the Alzleimer®s
[hzease and Related Disorders Association (ADRDA, now known as the Alzheimer’s
Assnciation) has estabhlished the most commionly e NINCDS-ADRDA Alzheimer s Criteria
for dizgnosis in 1984, These cratera reguire that the presence of cognitive impairmend and a
suspecied dementia syndrome, be confinmed by neure peyehalogical testing for & clinical
diagnoais of possible or probable AD. Howewver, diagnosing Alzheimer’s requires o careful
meedical evaluation. Moreover, '.'||'."u:r-::-'|:-:1:-.'|.'|‘||.l|-:r5|.|.'u| lests siuch &5 the mini-mental state
examination (MMSE) are widely used to evaluste the cognitive impairments needed for Lhe
diagnosis of the disesse. The maln disadvantages of the MMSE are, difficuliy in identifying
mild cognitive impairment ond difficulty in reconding changes m cases of severe demendia
Aleheimer's disease s considered as the bess of neurons and synapses in the cerebral corex and
n cernin subcorical regions, This loss of neurons zmd synapses fmam the diseass leads 1 cleady
visible differences in brain tissues. The hippocampal atrophy, ventricle enlargement and cortex
*'.hrl.nk.glg-s nre sensitive features of Alzheimer’s disease, Therefore, doctors periomm brain scans,
such aa Computed Tomography (CT), Magnetic Hesonance Imaging (MRIL or Positron
Emission Tomograghy (PET) to ruls out the other possible causes for the symptom, Since this
15 e consuming and less scourscy making the diagnosis of Alzheimer’s [risease iz often
difficuli, particula rl:-. in the earfy slages Moreover, the di.atammn_u ACTUTACY rn.-si11|'r.-' depend on

the expenence of the radicdogists, Dunng tee recenl years, there have been many studies on the
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amomatic diagnesis of Aleheimer’s disease wing differend methods, Several pattemn clnssifiers
v ried for the discriminastion of subjects using differem neurodimaging data. [ fferent feature
extraciion methods and classification methods hove been wsed in those recent studies. The main
obpective of this study is 1o overcome the problem of pre-detecting Alzheimer's disease. In
gemeral, 5% M has a lower generalization error than the other classifiess hence 5V, has been
commmin by wsed 10 50lve pottern classification problems. We first used the SVh-based criteria
to delec) thie vt diserininative fentures, and then applied the 5Vh-based classifier bo diagnose
healthy controls and ALY patients using MR brain images, In that stedy, they have achieved an
socuracy of W00, 4 sensitivity of 91 8% and a specificity of BT 8%, Mir et al. used the filberinac
maodelling method o extract image features and applied SVM o differentiate AD from NC and
schieved an aecurasy of B6.2%., & sensitivity of BE.0%, and n specificity of 89.2%. According
tr thie recent siudies SV has given the best classiflication accuracy among the other classifiers.
Bayes classifiers are & family of simple probabilistic classifiers based on Hayes' theorem. [
privposed the mulifold Bayvesian Kemelization method, which san differentiate AD from NC
with & high accuracy, but achieved poor resulis in diagnosing MO subjects and non-MCl-
subjects. Mlanetal combined the featuse selection with classification using a Bayes classifier for
ihe discrimimation between AL amd NC on MRE data and reporied an accuracy of up to 92%. It
applied the multivariate methods. to feabere extraction, and then emploved the Bayesian
fmmework 10 classify A with NC wang PET and Singlé-pholon émission  eompuled
iomography (SPECT) images. ANMs have been used to solve a wide variety of tasks that are
hard 1o solve using ordinary rule-based programming. 1t showed that a higher sensitivity and a
higher nccuracy can be derived wsing ANM than the raditional discriiminant function onalysis
used in demantia classification using MR Moreover, it emploved the antificial nearal network
technology to build an sulomaton 1o assist neurologists during the differential dingnosis of AD
and Vascular Dementia (VI The focus of most of these studies has been relied upon the
detection of A using neuroimaging data. Hewever, any Alzheimer’s Disease pre-detection
miethod has not been established vet. Recognizing symploms sarly {Pre-detection) is ereclal, as
disense modifying dregs will be most effective iF administiered Eurl:-. in the course of disease
helore any irreversible brain damage ocours. A1 present, there 13 no any cumative trestment for
Alzheimer's disease. The objective of the disease modifying drugs is rather to slow down the
progression of the disease, address the behavioural prohlems and to improve the gunlity of lite
Im crder o slow down the progression, early dizgnosis of the Alzheimer's disease B important,
Also, having an early dingnosis helps people with Aleheimer™s and their families in different

wityd such a8 planning for the fdure, o be concerned on financial and legol matters and making
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living arrangements. Bianchini M and Scarselli F have studied on the complexity berween
shallow neural networks and deep neural networks in 2004, According 1o their comparison,
deep neural networks perform well than the shallow nets. Adse, they have emphasized tha the
degp petworks can péerform well m classabication prohlems with few resources. Moseower,
Schindler A, Lidy T and Bawber A compare Shallow versus Deep Meural Metwork Architeciures
lor Automatee Musie Genre Classiiication, In ther companison, they have mdicated that the
deep neural networks owiperform over shallow neumn! networks m each datased that they hove

used, Convalutional Meural Metworks (CNMe) are a category of deep neural networks that have

priven very effective in areas such as image recognition and clagsification. Also, 1§15 a bype of

feed=forward  artificial newral metwork which leam image features by WS own In the
convedutional laver. In 2016 Bojaraki M, Testa D and et al siudied on “End 10 End Leaming for
Self-Driving Cars". Inthat study, they have trained 8 CHN 10 map raw pixels from a single frond
facing camer directly to steering commands. Finally, they concluded that without any explicit
labelling, CMN had the capacity o leam meaningful road features. Krizhevsky A, Sutskewver |
and Hinton &G trained a deep convolutional neurel network 1o classilfy ImageMet dataset. They
have selected only 1.2 million images from the ImagsNet datnsed which belongs to 1K) classes
for their study with the use of Graphics Processing Unit (GPUL Finally, they won the top- 5 fest
error rate of 15,3% i lmageMet Large Scale Yisual Recognition {ILSYR} Challenge in 204 2.
e stisdied on real fime obsect detection in 200 5. They proposed a CHM o classafy ImageMet
dataset and Microsoft COCO object detection dataset. They achieved the first place in both
ILSVE 20015 and Microsefl OO0 200 5 competitions. They gol the lowest emor rate for large
scale image classification among the other classification methods., images were sharpened
wiing the unsham masking fler and edges were detected using the Canny edge detection
alporithm. Here the edges were detected since the volume of the wentricles, hippocampal and
cortex are considersd as features. Moreover, images were segmeniad ueing the Hegson ol

Interest { RO method,

A, Expermment | Accursey Westing wming SYM

Ciuring the recent years, there were many studies on the sutomatic diapnozis of AD usimg
dilTeremt methods and dil Terent data sels. Howeser, the companson made betwesn those studies
and thelr resulis are not practicable since they have used different data sers, differemt diagnosing
methods and different feabures of the brain. Therefore, in this study, the most recent and the
common detection mathods wene tested as the first expeniment, This study mainly depends on

aur main assumption {if there is 8 successful detection method &t would definitely gencrane
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successful results gt the pre-detection). The Support Vecior Machines (5WMs) have been used
extensively for the detection stsdies. An WM with a Radinl Basis Fusction {RBF) kernel were
implemented o verily the recent diagnosing methods since it provides the best classification
resulis when there &2 small numiber of features and large amouns of data, For this experiment,
only two clagses were used (AL and Healthy = ML) since 3% M s binary classifier whach doesn’t

perform well in multiclass classifications

B. Experiment 2: Application of CHN

It is appirem Thal the previowsly utilized SV medhod is not ideal 1o detect symploms of mild
to moderate AL cases (Pre-detection staged from the results obtained from the mitial
experiment. CANM has the besi results when compared 1o &y athier i‘.l'la;._.'l.' claszsification method
Therefore, 8 CNN was implemented 1o classify brain images. The propesed CNN architecture
comnsists of two convolutional layers, one pooling layver and a fully connecied Inyer, That CWNM
mdel was i*1'-|'|I4.-|T||.=n1|.~d using Theanol and kerasi python deep Il:-:ln:lm,g libraries and 0l was
used for each sub experiment. Two sub experimemls were initigled to seleql the besi
segrnentation method and o eviluste the robustness of the model. Pre-processed images wene
further processed in order to achieve the best resull. All the images which were 16 be inpis to
the CHMN model were resized into V60 x 160 dimension because different sizes may reduwce the
noouragy of the classification. Then reformatied imnges were stored 1n 2 motnx in a8 flatiensd
formas, Because the flatten format will merge all the bayers of the image imo a single layer.
Adter flanering, afl the images have the same appesrance, but the difference 15 that image
contents &re in o single layer. The datn were labelled with the comesponding class (0 = AL, 1 -
MCL, 2 - ML) Afterward, the data sed was shuffled. Then the dota set has been divided(split)
infer iranfuing Sed amd besting set with noratio of B0 (R%%tor training smd 20046 for testing). The
Batch size, the mimber of classes and the number of epochs were defined as 32, 3 and 20
respectively. Hatch size defines the member of samiples 1hat are going 10 be propagated through
the network, This model takes 32 samples (first 32 images) from the training st and train the
network then il tlakes next 32 samples and trakn again. An epoch s one forwand pass and one
backward pass of all the training samples, Here the nember of epochs is 20 because o number
of epochs should be defined by doing leis of experimenis on the same network. The number of
epechs shouldn't be esther verv small or very larpe, 1 the number of epochs 15 small or tange
then the netwaork ked 1o overfittmg by fsell. [Therelone, the number ol epochs 18 defined ag 20,
andd it can be changed with future improvensents. Moreover, 8 number of comeodutional filters,

the size of the convelutional kemel and the siae of the pooling area were declared as 32, 3 and
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2 respectively. A number of convolutional kerniels define the mumber of different kemels tha
madel used 1o leam the features. And the convolutional kemel is 3 5 3 matrix since the size is
dofined oz 3, Aller sl anch comvalutionl aperation an additeonal sctivation funmction was used
i increase the mon-linearity of the retwork. In here Rectified Limnsar Unit { BeL L) funcehons was
wsed as the activetion bunction, 1t rl;1|'|li:-r| pixel by pixel and i replaces all the negntive |'|i"¢;|::|;~i

by #ero and adds non-lingaroy 1o te nepwork,

225 FULLY AUTOMATIC BRAIN SEGMENTATION FOR
ALZHEIMER'S DISEASE DETECTION FROM MAGNETIC
RESONANCE IMAGES

This paper proposes o new aulomatic method to segment the whole brain in magnetic resonance
MR} ima\.__-.: serics and calculaie s volume for delecting Alzheimer’s tHaease (ADYL The
nderlying ME images were oblained from the Alzheimaer's rl'lF-ﬂﬂ;l.' Meuroimaging Initiative
{ADMI) daiabase, The whole braim Tl-weighted MEl was performed at 1.5 7T In 100 subjects.
Ik proposed automatic segmentation method is based on the mathematical morphology of
image and gur proposed echnbgoee called the “brain template’ to limit the boundary around the
berain. The resulis show thal the volumes of AL patents, mild cogmirye impairmaent (MMC1)
patients, and normal persons are §28249mm’, 922430 mm’, and 10562 102 mm” respectively.
We also performied the three-class classification problem on the datn set uwsing the Boves
classifier and four-fold cross validation. The classification rate of B7% = achieved on the test
el Mowadays, the numbsers of dementia and Alzheimer patbents are on the rise, Most coumines
in the world face an erormous mumber of these patients. Demeantia is a8 brain disordes that
serionzsly affects & person's ability, It is wually defined &5 an acquired condition involving
multiple cognitive impairmenis that are sufficient io interlere with activities of daily living.
Memory impairment is one of the most common deflciencies. The other domains such as
I.1-r'.|_1.L1||_1':_ logic 15 oblen involved, The most rmportanl cause of dementia is an ﬂg:-r:lnl{:d
incidence, thinking, and Inngunge. Alzheimer's disease (AD) is 1 condition which the brain
slowly shrinis and dies. Merve ells in ihe bram also sop working, and braim signals that are
exeential for life do not function properly, AD starts with mild memory boss F‘['npli: with AD
grodunlly lose juslgment, thinking. and reasoning. As such, the investigators within the 4 DN
comirtbuied o the design and implementation of ADNI andfor provided data bof did nod
participate in analysis or writing in this reper. Personality and behavior change for the worse,

ez person may become anxious, excited, and delusional. AL s 4 slow disease, starting with
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mild memory loss and ending with severe brain damage. The course of the discase is unbgue
wary in each person However, age is the most important knmwn factor for ATE There have besn
several anempls o solve the problem of amomatic brain segmentation from MR lmages
However, only a handful of them were fully sutomatic. Examples of fully automatic
segrmentation methods are in whena the active contower madel (snakes) was applied and in where
the Bayesizn approach was applisd, However, none of them could completely solve the beain
segmentation in ME images. The problem is still challenging. Some methods are of semi-
nutomatic approach. Lisers were required o draw o regon of interest (RO prioe o the
automatic sepmentation siep. The experts who provided the ROD's kad to make sure that the
RO approximately cover the whole brain acquired in the coronal plane, 18 was mentioned in
the work that the method could not work on MR Images acguired in the saginal plane. Moreover,
most of the previously r\-n_':F\-mﬁl fully sulomatic segrmentation methisds n bram MR images
were focused on hippocampus and amygdala regions in the coronal plane. Therefore, in this
research, we propose & new brain sepmentation method for MR images. The volume of the
whole broin is estimated from the stack of sepmented brain Images. The estimaed volume is
usad to predict whether ihe suhject is of AD, mild cogmiive |mruirrni:n| MO o pormal class.
Im this work, we propese a new fully asomatic brain segmentation 1o detect the Alzheimer's
disease from the magnetic resonance mages. Lsing 100 subjects of T1- weighted MR images
in the saginal plane, we found that the proposed method works really well, The derived brain
volumes of Alzheimer”s disease, mikd rngniriur impairment, and normal subpects are grouped
guit well with typical possible overlaps, The classification performance of 7% on the test sets
of the four-fild cross validation s schieved using the Bayes classifier. This demonsirates thai
the progosed segmentation methed provides another promising altemative Alzheimer's disense
detection. [n the fufure work, we will ereate a new segmentation method for the other parts

inside the brain

2.2.6 LONGITUDINAL MONITORING AND DETECTION OF
ALZHEIMER'S TYPE DEMENTIA FROM SPONTANEOUS SPEECH
DATA

A method for detection of Alzheinier’s type de- mentia though analysis of vocalisation features
that can be easily extracted from spontaneous speech is presented. Unlike existing approaches,
this method does not rely on transcriptions of the patient's speech, Tests of the propased method
on & data set of spontaneous speech recordings of Alzhelmer's patients (n=214) and elderly

controds (n=|B4) show that pcowracy of &8% con be achieved with o Poyesian classifier

Dept. of C51 20 SHECET, Payyanur



e, B T e,

PROJECT REPORT FARLY DETECTION OF AD USIMNG ML AND DL

aperating on feafures extracted through simple algorithms for voice activity detection and
speech rife tracking, Auwtomabic momtcring of physical and cognitive well- being has become
a focus of great rescarch inberest as well as practical relevance in the area of elderly care

Emerging applicaiions aimed of promoting healthy ageing and improving care have buili on
afivances insensor iechnalogy and machine leaming, which provide opportunities for collection
and analysis of vast quantitics of personal behaviouwral data. Due to its kigh prevalence, and the
burden li places on carers and society, Alzhelmer’s type dementia { ATD) has been the focus of
fairsenoud effors i thit area. A proruising research direction (5 the aulomatic categorisation of
pahents with AT based on cognitive markers. This type of categorisation has long been par
ol diagnistic procedheres and of the overll shedy of the matwral history of A VD Methods of
disgnostic assessment of ATD based on cognitive markers include the mini mengal state
examination (MMEE) and a range of other neuropsychological tests. Howewer, o need for
improved methods for eartier detection of ATD sympioms bas been identified by dementia
rescarchers, and there is growing recognition that technologies dhat enable finer- gramesd
persomal monitonng in daily 1ife might play an important rode in the development of such
methods. Recently, there have been atlempts o e machine learming foe {demification of ATD
through anslyeiy af the patient's speech. Language dysfunction is characteristic of ATD, and il
i% believed that first semantics, then symax and fimally phonlogy are affected as the disease
progresses. Consequently. machine leaming approaches bove ofien employed lexical and
sometimes svolacthe strochire as cueporisation features. While these new methods have
schieved some success, with accuracy rates up 1o B1%, they oflen rely on the availability of
apeech transeripis. However, aulomatic speech pecognition (ASR) for spontaneous specch
produced in daily lite remains a very challenging problem. YWe present an altemative appronch
based on paterns of vocalisatbons and other paralinguistic speech fearures which does noi
depend om ASR. If successful, this approsch may help pave the way for fine-groined,
longitudinal monitering of spesch in daily life for the purposes of identifving cognitive changes
thet may be characteristic of ATD. We stipulate a5 a basic requirement that the input dats for
the proposed method must consist of features that can be edher readsly entered by the user or
easily poguired in natural intersctive settings with acceptable accuracy. Therefore, we assume
A scenand where the user enters personad information Jeg, age, gender) and the subseguent
moniiering consiss of racking of low-level paralinguistic feawres and functionals of the user’s
spontanéodis speech, such as the iming and duration of vocalizations and pauses speaking rate,
and wiice guality measwares. Inthis paper we focus on vocalisation events and speech rate. These

feaiires are easilyv exisacted through basic signal processing ard are reasonably robust
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123 ALZHEIMER'S DISEASE EARLY DETECTION USING
CONVOLUTIONAL NEURAL NETWORKS

Alzheimer's diseass i5 the extremely popular cause of dementia thal causes memory loss, People
whe have Aleheimers disgease suffer from a disorder i neurodegenerative which leads o loss
m many brain functions, Mowadays researchers prove that early diagnosis of the diseass is the
maosi cruciol nspect o enhance the core af patients” lives and enhance (reatment Traditbonal
spproaches for diagnosis of Alzheimer™s disesss [AD) suffers from long ime with lack both
effhcsency and the nme B fakes for bearning and itraining. Laicly, deep-leamning-based
approachis have been considersd for the classifieatlon of neurolmaging dats correlated 1o AD
In this paper, we study the use of the Convelutionn] Meural Metworks (CNM) in ALD early
detection, WGG-16 trmined on our datasels 5 used to make feature extrsctions for the
classification process. Experimental work explains the effectivensss of the proposed approach.
Alrheimer's disease (AD) is o newrcdepenerative disorder that reasans inleractive problems,
memory, and feeling, and that ulimarely is fatal. AD is also an imeversible, gradual brain
disordear, chamctenzed by a loss of memaony without a validated disease thal modifies trestment.
S0, they have made much irial w develop early detection process, pariculardy a pres
symptomalic siages, 10 prevent the evelution of the disease. AD |s a popular disease espacially
EMONE alder people. ALY is the preatesi popalar tvpe of dementia. Based on the latest reports,
there nre over 5328 million popualation is fiving with dementin, 48 million diagnosed with
Alzheimer's. People that suffer from dementia are expected that their percentage will increase
in the coming years with 52 milllon in 2030 and 152 million in 2050, Mild cognitive impairmend
(MCT) s a progrossion formal from Cognitively Mommal (CM) to dementin, which has a 12%
conversion rite o ALY Several nesoimaging methods, like positron emission tomography
{PET) and magnetic resonance imaging (MR, are used for research (ALY, In the AL grouping.,
MRI is more popular where it provides a satisfactory reselution of the brain's soft tissues. In the
Inst period, MEI-based computer wision techniques for AD-classification have been
mpiermenbed, All methods ad in making decisions, whether an image 15 an AL or not. Most ol
these methods used traditional computer vision sechnaguess in the AD classification process
Recently, deep leaming expanded countless devodion in almost every field of computer vision
and image priocessing. Among the deep l2aming methads, the most constant techniges was the
convolistion neural netwaork, In recent vears, CHMs are recognized for leaming about the generic
features of neuroimaging for the classihicaton of AL, [There are two classification levels: a

bimary classification in which the techmgue specifies the CN ve. AD and a multiclassification
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inendly mileriace, allowimng lealthcare professionnls and end-msers i conveniently access the
sysien's capabilities, The svslem's architeciure emures data aecurily, privacy, and efficient
processing. Through the integration of the admin module website and the user module Android
application, the propessd system aims o mmprove eary diggnosis, méervention, and patient care

in the context of Alzheimer's disease.
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shssifies the dizease oo which bevel (CN, AD, MCL LMCL), AD ks & progressive bealn

e Al the most commeaen case of late-life dementia. AD condribumes w the death of nerve

and hissie degrsdation inthe brein, thereby sipnificantly decreasing brin size over time
e affecting most of its functions. So, we introduce the approsch of the Deep Learmning

et using RN On detecting AD pccurately, We presented a view of relafed work and

sl the we of CNM in this problem and experimental work condwcted. In this work, we

e the VGG 16 prefrained Ic.amirl_l transter network ond used 1t as p feabare exiracior. We also

smmpuited 3 perfomance medric 10 evalusie owr model. The best mocuracy we obtained from the

afpowrithm when we split datn indo 20% testing data and 807% training datn ot this accuracy of

T

B Emming 97.45% and testing 95.31%. Our results showed the eflectiveness of the presented
spproach, in detecting AD 10 good accuracy, In the future, we plan to extend our templote by
cnsidering more opdimizziion lechnigues 1o improve the SCCUTACY of the algurulun Wie
eomder further applying our proposed maodel with different datasets o vertly the effectiveness

ol e model and also o consider combining other approsaches.

124 APPLYING CONYVOLUTIONAL NEURAL NETWORKS FOR PRE-
DETECTION OF ALZHEIMER'S DISEASE FROM STRUCTURAL MRI

DATA
. Dhuring the recenl years, there have been many studies implemented on the amomatic diagnosis i
of Aleheimer’s Disease (ALY using different methods. The loces of most of these studies has
refied upon the detection of ALY from neuro-imaging dats. However, recognizing symptoms ,:
1 early &t much as possible {Pre-detection) i3 crucial as disease modifving drugs will be maost i
effective if administered carly in the course of disease, before the occurrence of irreverable P
bram damages. Therefore, there 15 a high importance of utilizing awomated technigues for the .E'
?:_ PUPOSE -;:ur'pru-dmm-l;igm of AD symptoms from such data, We reporl an expenimental approach i
i evaluate the best pre-detection method of AD. Our study consists of two main experimends §
: Those two experiments were implemented using the Alzheimer's Disease Newroimaging i,
i litkative A D1 dataser, Proor io our first experiment we have stated an assumption which is, :
F il there 15 0 successhal ALY detection method that wall be soccessiul in ATY pre-detection also i_
| Drifferent smadies have used different dats sets and differen diaggnosing methods. Thesafore, we i :
| have venfied the existing and the mos successtul detection method which is Support Vecior '|"
: Machine {SWMs) a8 the first experiment. According 10 the results obtaimed from the Initial | -
| eaperment [detection stsdy ) the sensitivily 15 95, 3%, the specificity is T1.4% and the BCC TRy =

Diept. of CSE 14 Eﬂf'i"]'. Payvanur
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s arter wessels with and without branching poents for the theee groups (AD, ape-matchied
ol End younpg). The correct classification rate is then the proportion of subjects correctly
el &% having aldwEimier s disease or nol averaped across the three groups. Clearly in this
il the correct classification rate for the vessels with branching points show considerably
: -Ih.'.'ﬂ' perfommance than these withoul branchimg points. This sugpests thal the branching
b Esture can be wsed o differentidgte subjects with AD from those withowt A D as suspected by

e effect of Alrheimer's disease on the |.1r.:|i|.'|.1.]_;r af Amyload beta.

el subjpects pnd compared this with the vessels from subjects with AD to chinfy the result,
Agan. this shows thai branching strecture aids recognition capabality. The inemease in
mi]imn SUEEesls thai there s stmilarity i stroctens between the vessels -.II':-'|.1un|_.'h anél age-
siched control subjects, further confirming the capability o yse vessel shape description for
e detection of ALY Studies suggest that the droinape of the ‘prut:':n A s consistent with
pEESENICE aof Alzheimer's disease and thas suggests that image=bagad analysis of blood wegpal
stracture might indecate the presence of Alzhemmer's disease. Here we have deployed the
smandard measures of density and oreosity for this analvsis and have developed o new
gechnigies which i suited w analyveis of the small branching structures to be found in these
]m.]g{"-._ The imapes were derived from brain tissue of subjects in controlled comnditions. We
have performed the boundary analysis of wessels wsing Fourier Descriplors as the miost
discriminnfive feature in the recopnition analysis. These two measures (branching structure and
FDOs) are formilated 1o have raquisiie invanand properises for thi analvsis. We have shown thal
fl 1% possible by these measures 1o discriminate between subjects with Alzheimer's diseass and
thase without AL, In general, our nitlal reaull shows that the branching siructure appears w be
& major contributor to discriminate ATY from a normal brain. This is reflecied in the descripiion
& by comples FDs, especially of the wessels with branching points. Branching stiructure 5 also

discriminntive as wel! as other features (density and toruosity ). The toruosity has shown some
¥ contribuison even though as per feamre, 11 shows shghtly lower periormance |.'n-l1'||'|r|r::d with

others and motivaies the need for a better way o analyse toruosity. The siudy so far hoas

concenirated on features rather than classification and that and fusion could be o

sophisticated thouwgh the approaches here suffice to demonstrde bosic perfonmance

Diept. of CSE B SMGCET, I;.'l:.::r'nnur
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were nol ised in this analysis, The 30 participants that were wed were equally split between
AL and Contral. In this study, we demonstrated that machine leaming algorithms, particularly
random forest, could effectively classify subgects into thetr respective groups based upon
characiensies of drving. By appiving these algorthms, se can predict who is at nsk of AD
based upon performance on & driving simulator. These results underscore the utility of driving
us o sersitive measure of cogmitive unction and support the need for furher exploration of
wirtual realsty driving ns a diagnostic test in AD. Machine leaming can play a critical role in
|:|l.'l:l."-e‘1'||:|||.l'|y which variabbes should be largeted as morkers of impuerred cognition in fiture

research

128 DETECTING ALZHEIMER IMSEASE OMN FDM: PET IMAGES
USING A SIMILARITY INDEX BASED ON MUTUAL INFORMATION

Mutunl information 15 an image similanty mene often used for the robust r::giﬂrahnn ol
multimodality images. The aim of this siudy is w investigate the use of a simple o implemend
similanty compuation method based ona mutesl informiation index for the nautomated detection
of Alzheimer’s disease from FORG PET studies. 102 healthy and 93 Alrheimer®s disease FDNG
PET patient images from the online Alzheimaor's discase Meurcimaging Initkative (ADNI)
database were used o d-:'--':légz ard test the gvspem. lmages were pré-processed bor enabling
coOmpanson. An index was compuied Tor each new image based on 115 degres of similanty 1o
images belonging to AL patients versus healthy comned patienis. Classification was made based
o the value of this mdex. The Feave-one-oul method was used for performance evaluation
Performance was evaluated wsing Receiver Opersting Characteristic (ROC) curves, The
thagmostic reliabiliy given by the area under the curve { ALCH was determined as 0OB5TH=000261.
The results suggest that a mutesl information-based image similanty method can polentially be
wseful g a second opinion computer pided diagnostic (CADY) system providing verification 1o
visual pnd black box spproaches, The system does not need training with new data pnd does not
requite the compaation of mage feature. The leading cause of dementia & known o be the
Alzheimer’s disense (AD, AD is now responsible for o growing number of deaths, Improved
healthceare and education was found to stabllize the prevalence of demeniia. With Positron
Emission Tomography (PET L it 15 possible o momitor metabohic and moleculnr processes in
vivo, PET is therefore very effective for observing changes in cerebral glucose metabalizm and
nflammatory processes, 1115 also |'H“'1||'||'\." I monitor nedrctransmitter systems as well as

chamges m amylokd deposits that are characieristics of AD. Quaniitative imaging of amylosd

Dhept. of L51 23 SMGCET, Payyanur
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deposits &nd the nssocinted biomarker has the potential of being used in the management of the
discase but does not have sufficient specificity for diagnosis, Since al present it is ot possible
lo cure Alehermer’s disense, early diagnosis becomes crucial for slowing down iis progression
Lately, quantitative methods have been developed in order to assis clinscians during the
diagnostic process. | hese systems belp in reducing the variance between r:_--_|,|_1||'|g-_'-, arid Incrcase
gocuracy. Lompuier aided l\.||i'I.E'rII.|".i". (LALYY 15 an imporan are o medicine and pims o
incrense bodh efficiency and dwgnostic reliability bt faces importam challenges, Two of those
ul:.sll.:llj;l:;. have bésn reporied as -CII.'!'l'l'I'::IFlll'lt'! sond sepmentation methods and -d-;:\.'f.'l_’i[\i'lf_'
better feature extraction fselection approaches. Another challenge has been reported as the
development of standardized performance assessment. A member of compater aided diagnosis
(CAD) schemes have been experimenied for defecting AD from PET scans, Some early work
uses comparsen of regional quantitstive values by wsing statistical analysis while many used
classifiers trained with feastures. Inon Eatabase of 18F= Fluon u!‘_'ll:-._'fr_luu-.lm.' {FIL) PET emiages
wits used for statistical comparson. A stsdy eonducted by James C Paterson [ demonstrates
the evaluation of AL with the satistieal parametric mapping (5PM) software. In g principal
compaonend analvsis {PCA ) was used 10 compute eigenbrains. Then, support vecior machines
were used for classifying images. In amificial neural networks (AMMY were used for the
anomated detection of AD. In this, 8 method is described that makes wse of 18F-FDG and
Prmishurg Compound B (P8 PET w perform analvsis using asociation rules. Inthe Mann-
Withney-Wilcoxon L-Test was wsed. Gaussian Mixture models were wed in herg. In, brain
images wee fisst segmented inte 116 reglons of interest (ROT) wing an atlas, Then features
computed from these RO's were mnked and wsed for classification. Also deep leaming mesthads
weng experimenied. A suppor vector machime-hased algonthm was presented here, Mot of the
above-deseribed methads and similar other works cited in the literstwre sre based on commpley
regional compuiztiona! pnalvsis andfor feature extraction. They may nod provide an e&xplanation
of the results or may be very prone o ermors by the operator. This study hypothesizes that AD
can be -:hagm:usc:.'i from FDG PET studies by the wie of o simple mutual information (MDD ima@n:
simelanty metnic often used in image registration. In this method, no features meed 1o be
extracted, MI and its versions have been previoushy shown o be robust with respect to varving
levels of noise degradations. Furhermore, the image database does nol have fo be fixed and can
be updated contnausty without the need of retraining. The aim is (o devise a system that can
b used as a second opinkon provider in addition 10 visual assessments or comples blaak oo
iype CAD sysiems. The daabase from the Alzheimer's Disepse Newroimaging Initiative

{ALIM]) project was used for the project, In the I.'-'I:"""I"'E-'- inthe methods sccivon, a descriptoon
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of data is presented. Then the clasification method based on image similanty i3 presented. The
resulis are then presented. Finally, the resulis ane discussed ond conclusions are drawn in the

comtext of recent work in the lileransne.

2.3 PROPOSED SYSTEM

The proposed svsiem is designed 10 enable the detection and prediction of Alzheimer's disease
using deep learning and maching leaming techniques. The system aims to provide accurate and
thmely results based on the analveis of MR scans. [0 consists of two modules: the admin maodule,
developed as 8 website using Flask, amnd the user moduls, implemented as an Android

applicaton using Jova and XM

Admin Module:

The admin module serves as the primary imterface for healthcane pPofessionals and system
administrators. 1 is desipned as o web application using the Flask framework. The admin
masdule provides functionalities such as data uploading. maodel training, and fesull generation.
Healithcare professionals can segurely upload MRI scans from patients and initiste the detection
process. The system preprocesses the scans and utllizes a pre-tradned convolutional nedrl
network (CHM} moded to extract relevant features, The esiracted features are then passed
thiouph o randam forest classifier for classification, The admin module also enables the
visunlization and snalysis of the detection results, allowing healthcare professionals 1o make

informed decisions hased on the predictions.

User Module:

The user madule is developed as an Android application 1o provide a convenlent and accessible
imterface for end=wmers. 1§ allows individunls b input sheir personal information and upload their
MR scans for Alzheimer's disease detection. The user module securely transmits the uploaded
datn 1o the hackend system for processing. The svstem performs featunt extraction wsing the
pre-traimed ChMW model and applies the random forest classifier o predict the presence of
Alzheimer's diseass, The resufts are then displaved 1o the wser throuph the .1.|'|pl cation inferface.
e wser module also includes features such as wser authentication, daia privacy, and seamless

rlEpration with the hackend sysiem

Crverall, the proposed sysiem combines. the power of deep leaming and machine leaming

algorthms 10 accuraiely dedect and predict Alsheimer's disease Trmam ME scans, IEollers a iser-

&
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CHAFPTER 3

SYSTEM SPECT

HARDWARE REQUIREMENTS:

I'he hardware redquiremnmenl fiat I.1'i."\l-'l.':l.l|'|i.'li:' and |'|1|l|-'."|r|l:||’.:|'||_.' the PrOpOsSSa SYSLICm an: gix'-.'n

B o
®  Procossor - Il Core 13 andabove
»  Primory Memory 408 RAM and above
*  Siomje H20 Cill hard dhsk and above
& [icplay VA Color Monior
« Kev Board and Moumse Windows coempatibie

SOFTWARE SPECIFICATION

e software reguirement wsed 1o develop the system are

» Front End HTML, C55. 15
s Hack End MyROL
= Language vt
= (e Used Py harm, Android Studio
|
[
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PROFECT BREMIRT

CHAFPTER 4

SOFTWARE DESCRIPTION

WAMPSERVER

WampServer works lke a local server in your svsiem thal i@ generally used by PHP developers
1o iesd their websites, WampServer acis as a viriual server on your computer because the server
is o conpected to the intemet IS interface 4 o simple that anvone without web-tech
knowhedpe con epsily sel up o web applicatson. WAMP 15 sometimes used as an abbreviabed
name for the software sisck Windows, Apache, MySOL, PHP. It is derived from LAMP which
stands for Linux, Apache, MyS0L. and PHP. As the name implhes, while LAMP &5 ased on Linuy
servers, WAMP® 15 used on Windows servers. Becouse WordPress san @ wmually inztalled an
Windows Servers, WAMP has become popular among developers as 8 method of installing

WordPress an their personal compiers

SOLYOG

S0OL Y og is the most complete and eosy (o ase My SO GUL 1t lets you apply schema aned data
changes visually while moving from test to production. |1 streamlines data rmrlﬂ:’ﬂ.-'rnipnl:i{'-n
from any QDBC compliant data source to My SOL. In short, it is a powerful mesns to manage

your MySOL. databases.

PYTHON

Python is an interpreted, object-oriented, high-level programming language with dynamic
semantics. Python®s simple, easy 1o leam syntax emphasiees readabality and therelore redeces the
ool of prisgram maimenance. The Python inlerpreter and the extensive standard librry are
avnilable in source or binary form without charge for all major platforms, and can be freely
distributed. Pyihon |5 & widely used high-level prograrmmimg lenguage for genemal-purpose
programming, created by Guido van Rossum and first released in 1991, An interpreled language,
Mvrhan has & design phelosophy that emphasiees: code readability (notably using whitespace
indentation 1o delimit code blecks rather than curdy brackess or keywonds), and a syntax that allows
programmers 0 express ooeoeptsoan Fewer lines of code than moght be used m linguages such as

C++or Java. The language provides constructs intended 1o enable writing clear programs on both
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a small anel large scale, Python features o dynamic type system and automatic  memany
managemient  and  supports muoliiple  programming  paradigms,  including  object-priented,
rmpeEralive, funetional programming, and procedural stvies. 1 has a |I1r:i._li," nrd :ummprrhi:-n-;iw
standard libmary. Pythom infespreters are available for many operating systems, allowing Python
codle 1o run on a wide vamety ol syvsiems, CPython, the relerence mplementation of Python, is
open-source software and has o community-based development model, as do nearly all of s
woriant  implementations, CPyvihon i mannpged by the nom=profit Pythan  Software
Fourdation Pyvthon is a multi-paradigm programming language: object-orienied programming and
simeciured programmimg are fully supported, and meny language lealures suppor functional
programming and sspect-oriented programming (including by metaprogramming and metaobjects
{imaglc methods)), Many other paradigms are supporied via extensions. including design by
coniract and logic programming. Python uses dynamic fyping and a mix of reference counting and
a cvclesdelecting garbage collector for memory managemeni., An important feature of Python is
dynamic name resolution (late binding), which binds method and variable names during program
execution. The design of Python offers some support for functional programming in the tradition
the Im:_l;lu;_._lr.r heais Filten] ), mapd ), and reducel ) functions: lis) comprehendaons, dictionaries, and 4y
amnd generator expressions. The standand fibrary has two modules (itertools and funciools) tha

implement functional 1oals borrowed from Haskell and Standand ML,

PYCHARM

PyCharm is o dedicated Python imegraled Development Environment (IDE) providing a wide
rangs of essential tools for Python developers, tghtly integrated o create & conveénién
ervironmant for productive Python, web, and data and data science development. it provides
code analysis, a graphieal debugger, an inlegrated untl [es1er, integraion with version control
systems, and supporns web developmend with Django. PyCharm is developed by the Crech

covmpany JeiBrains

Diept, of Ol a4 SNGCED, Pavvanur
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CHAPTERS

PROJECT DESCRIPTION

Alzheimer discase { ADVis a neurological disorder, For the ALY, there is no specific treatmient, Early
detectuon of Alshemmer’s disease can help patients receive the cormect care. Many studies employ
atatictical and machine learning techniques to dingnose AL, In the proposed methodalogy, the MEI
data 5 weed to identify the AD and Machine Leaming technigue is used to classify the present
disease. [n this study. we developed o system of Alzheimer’'s disease detectson using Handom
Forest algorithm using magnetic resonance imaging (MR} scans imnges which are trined wsing

kagple datasel,

1 MODULE DESCRIPTION

-

The prnpt_'uig:;l sysiem divided imto 2 modules.

Admin
a,  Logmn
b Change passwornd
e, View wsers details
d. Important notes managements

Wiew patient list

i}

User

8. Hepister

b. Login

£ [mporiam date manapemend

d, K mowi person mansgemen

e Predict dissase and view nesilt

£ View impociamn me
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5.1 DATA FLOW DIAGRAM

Level ()

—
r—

Uiser

Alzheimer's
Disease
| keteection

Datahase
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CHAPTER 6

CODING DETAILS

PROGERAMMING LANGUAGES AND FRAMEWORKS

Java:
Java s utilized s the backend propramming lanpuape for the Ukser Module in the Androsd
application, [t enables the implementation ol the core logic, data processing, and communication

wth the server oF database.

XML
MML (eXiensible Markup Languape] is emploved for desipning the frontend user interface of the

User Module, 11 allows the specification of sirectused data and provides a flexible means of

defining user interfnce elements, layvouts, and mteractive components in the Android application

Flask:
Flask, a lightweight web fmmework in Python, 15 ased lor developang the Admin Modube's
wibsita, [t fscilitates the creation of o responsive and user-friendly interface for administrators to

manage the system

MySOQL:
The My5OL relational deinbase monagemens sysiem es utilized for storing and managing datn in
thie sysiem. Hoth the Liser Module and the Admin Module imeract with the MyS01. darabase [or

sioring user profiles, medical repords, and other relevant information

ALGORITHMS AND TECHNIQUES:

Convolutional Neural Networks (CNNs):
Convolutional Mearal Metworks (CMMs) are wilized specifically for feature extraction in the

Alhebmer's detection syslem UNMNA have proven o be highly effective i ailomatically leaming
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PROFECT REMOKET

and extracting rebevant features from MR scans

Handom Foresi:

For the classilication stage, the Randodn Forest algonthm s emploved in the Aldheimer's defection

system, Random Forest is @ powerful machine learning technique known for s abilicy 1o handle
high=-dimenseonal data and feature interactions. In this context, Random Forest takes the festures
exiracted by the CHMNs as inpud and constrects a mubitede of decision trees. The predictions of

these imdividunl decksion frees are combined to make sccursie classifscaions

16 SHGCET, Payyanur
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CHAPTER Y

SYSTEM TESTING

Swstem testing of Alzheimer's discase detection using deep leaming typically invodves severn!
steps o evaluale the performance and accuracy of the developad system. Here 15 an overvees of

the process:

rata Collection:

ather 8 dataset of braim mmapes or other relevand data from ssdiviadusals with ond  withoil

Alzheimers disease. This dalasel should be represemative and diverse, including different ape

prowps, genders, and disease stages

Data Preprocessing:
Preprocess the collected dats o ensure its quality and suitahility for training the deep leaming

model. This step may involve image normalization, nokse reduction, image registration, or other

fechmiques specific to the data fvpe

Model Development:
[esign ard trasn a desp lewning model capable of detecting Alzheimer's disease using the
preprocessed data, Common appropches include convolulional neural networks (CHMs) or

recurrenl neural metworks (RNMNa), depending on the tvpe of dats used

Training and Validation:
Split the dataset into training and validation sets, Train the model on the training sei, adjusting
hvperparnmeters and monioering performance on the validation set. Thas step mvalves optimzang

the madel 1o achieve the best accuracy and generalization

Test 5et Preparation:
Reserve a-separaie test set thar was not used during model developmenl. This set should remain

untowched uniil the final evaluation b ensure umbansed Testing

Depi of CSE 37 SNGCET, Payyanur
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Ferformance Motrics:
Caleubate relevam porformance metrcs such as sccusacy, precesion, recall, Fl-score, or arens under
the receiver operating characteristic curve (AUC-ROC) 1o quantify the system's performance in

detecting Alsheimer's disease

Comparison and Baselines:
Compare the performance of the developed system 10 existing mrethosds or baselines b assess s

r ﬁeutﬁ:&nuh:-. awnd 'H.IIT!I\."TI'!!"I'.:-

Error Analysis;
Anabyze the errors made by (he system o identify patterns or common misclagsificatons. This

analysis can provide Insighs inbe arzas foe bnprovement or further investigation.

F L] L) - &
Validation Testing:
Perform further validation and extenwal testing of the relined system 1o ensure is reliabality and

generalization scross different datasets or populations

I:~::'|'|I af TS5 1.1 SMGCET, Pavvanur
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CHAPTER 8
SYSTEM IMPLEMENTAION

DEVELOPMENT PRIDCESS

The developiment proceds Tollowed an lerative appronch, combining elements of Agpile
micthodologies. It involved multiple phases, including requirement gathering, data eollection,
rmxdel development and user interface design. Regubar meetings werg conducted with [he prog e

beaan 16 review progness, asddress chalbenges, and moorporate leedback.

DATA COLLECTION AND PREPROCESSING

A datasel of ME] scans was collecied from repufable medical instlubions, comprismg images of
intividhaals with amd wilhowl Albrhermer's dizsease, The dataset consisted of 5117 MRI scans,
divided into training and lesting sots. I8 consisls of MRI scans of patients sith fifFerem stagpes

sisch &= mild demented, moderate demented and npn-demented

MODEL ARCHITECTURE
(ke deep learming model employed a Convalutional Mewral Metwark (CNM ) architecture
specifically desipned for Alzheimers detection, The model consisted of multiple convolstional

layers, tollowed by pooling ayess for feature extraction. Fully connecied layvers were ulilized Tor

classification

USER INTERFACE
Fhe wser interface was deveboped using the Flask web framework. It provided a user-friendly
interface that allowed healihcare professionals to upload MR seans for Alrheimer's detection

The imterfice Focifitsted seamless inferaction with the system, enabling users to submit seans,

view the detection resulis, and view the melevant repons.

INTEGRATION OF COMPONENTS
The deep leaming model was seambessly integrated with the user interface. When a user uploaded
an ME| scan. the svsiem processed the image using the trasned model. The delection resulis were

then displaved 1o the user, md CilEng flee ekeehibood of Alshemer's dessase

Dezpt. of CSE L1 SMGCET, Payyanui
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DATABASE MANAGEMENT
A MyS0OL detnbise was employed for efficient management of dser information and detection
resulis. The database stosed user profiles, inchsding personal informaticn and uplosded MR

seans. It also maintained & record of all detectnsn resulis.
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CHAPTER 7

CONCLUSION AND FUTURE WORK

In concluswon, the developed Alzheimer's detection system has demonstrated significant pobential
in accurately detecting the disease from MET scans. The utilization of CHMs for feature extraction
feas enabled the system o awmomatically learm and exiract relevant features from the input images,
therebyw facilitating the classification process, Moreover, the inlepration of Random Foresi as o
classification algarthm has (erther enhanced the system’s performance. By combining the diverse
set of decislon trees generated by Random Forest, the system achieves robusl and reliable
classification of ME| scans, The ensemble nature of Random Forest helps mitigate overfitting and
improves the generalization capability of the model, ensuring accurate detection across different
datasets.

This pm-icu.'l can be improvised by workimg on the datesed expansion, mitegration «f additional
diagnostic features and Liser- interface enhancements, The implementation of the Alzbeimer's
detection system holds significant promise inthe feld of healihcare. It provides & non-invasive,
relisble, and scalable sohstion lor early detection and diagnodis of Alsheimer's dissase. By
pdentifying the disease st an early stage, healthcare professionals can initiate timely interventions
and personalized reatment plans, leading to improved patient oumeomes and enhanced quality of

lite
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CHAPTER 10

APPENDICES

wirh, py

impor mandom
import smiplib
from email.mimetex impor MEIMETex)

import demjson
from flask import Flask, render termplate, reguest, redirect, sesaon, url for psomiy

impor] datelime

from skbeamn, ensemble 1T HandomForestClassifier i
from skleam. metrics impon accuracy _score

from skleam.mads|_sedection irpor traen_[est_spdil

from sklearn n.'|E'.-'-:_'_ haves import GaussianMNB

from skleam.swm import LinearSVC

from Dbconnection impoet B
app = Flaski{ mame |
app.secrel_key="alzh®

(et poute( " )

def heflo world( )

refum render_templaced “index. himl®) |

mapp. ot methods=["ger, ' post’ | b
der hoging i;
it Pegueest-method=="P0A51"
n=requiest, form [exifield’]
|~.—|-._-.J||g--.'._l":\n'|1| i field2’]

o =13t )
obi seleriOne] "salect * From bogin where uscrmame=

(=]
it i
r ¥

h “4p+" and password="

resall

il result o
c=nhi seleciOne("select count(login_id) as v from login where usenype= o retaker”)

w=iihj_selectOne("select couns(bogin_id) as + from fogin whers userlype= user )

gession|'c']=c['v"]

sessioniu']=ul"v'|

session[Tid j=resuliflogin_

8 12 SNGCET, Payyanur
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k=dapetime daberime o ) strftime] "96HE %ad S5}

sessaon| hn'|="1

sessiom| 'mnth’| =k
iy p=result[ usermy pe’]
|1'|_'.1'- ='mdmin’
returm rechiresti fdmimhonee’)
alse;
el T <seriploalert T pnvalid uses 1w ||||.1|J'.k.En'q.‘:llii-:‘:r'l'-"""-"ﬁl.'|i[§-‘.-""'
else
retwrn M'<scriptaled] " imvalad user” gwendow . loeation=" " <fscopt="
else:
return remnder tempinie™ index himil™ )

wapp.rouse] Jogout’)

def logout )
session|lin'|="0"
return redirect('”)

faapp. roate] fadminhome”)
def adminhome{}
il session] ' lin' |=="1"
obj=D6()
¢ = ab|.selectUine] " selecl countd noteid ) a5 v Trom nodes” )
= ol selectOne] "select countilogin_id) as ¥ from login where wserype='user™)
session] '] = ofv']
gesabon"u’] = u|v']
returmn r.:rd.:r_llempl:lrul'-‘;'l]Ei!‘d-'in-:l.."-: hiteral™y

retigrn redirece' )

dapp route]' ‘change pass’ methods=["gel post]]
def change_pass{)
i session| lin' [==
if request. method == "MOST"
old = request, form| textfebd’)

mew = request. form | textfleld2')
con = request form|'textfield3')
db = [3b{}
res = b selectOne "selozt * from Login wherne Passvord=" + old + * and usenype="sdmin™)
if res is not Mone
if new == con
b updmte] “update Login set Password="" + con + = where userty pe=admin')
returts '<seri pi=aler] "Chanped Password" pwindow location=""</script>'
clee:
returm <sonpt=alert] " Passwond miss
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match® ywindow. location="change password”</scripi='

else:
return “<sorpi=alen® Password incorrect” Lwindow. bocation="/chanpe _password " <script>' |

et render temploiel” ADMMIN/ change  password btmi')

returmn redirect] ')

filapp roweVusers’ methods=["get’,'post’] )
def users( )
ir session|linf=="1"
if recpuest, method == "POST
s=request. fomm| s
obj = Dib{)
al = ob.select{"sclect * from user where User_name like "%6"+54+"%"™)
return render templotel’ ADMIMNAses hrml', data=al)
o =T |
m| = aby sslect "sebect * from user”™ )
return render templated” ADMIM usars.htm!’, dato=al |

refurn redirecti )

Eapp.rowte/noteadd’)
def mde_add()
il session|'lin'|=="1"
session|head | = "Add Tips”
retwrn pender teinplated " sdminTips-add ham|™)
clse;
relirm redhirect™ )

dmapp.route] Tips_addpost,methods={"post'] )
def Tips_addposai
if session['lin'|=="1"
tps=request. form|[' Tips'|
db=Dh§
ql dbhseElect el "select ® from nodes where nofe="+Hips+™""}
fql is Mo
gedb imsert"INSERT IN T nodes { nole ) date’ )VALDESD Hirpa+™ curdae] )7 )
¢ = b sebectOnel "select count| noteid b as v from mostes")
session]’c'| = cf'v'|
return "=seript=alen{’nser sucessfully' cwindow location='Mips viewsservice'</scripi="
else;
return “<seript=alen' Already Insered 'pwindow. location="Tips_view#¥service'</scripi>'

else
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retum redimect’")

fetlapp_route\Tips_view")
def Tips_view():

If session|*lin' =" |
db= [hi}
| semon| ead’| = "View Tps”
| g = db.sebeci(™select * from “motes™™)
refurn render_template] " adminTips-view htm1" data=qg)
CiGE
rebierm redinech )

(@app rodte] (deletetips/<i=")
dhed debetetipsi)
il gesgion]'lin']="1
diy = [ )
q = dbodelete"delete from “nobes"whens notaid=""+1+""]
returiy "<seript-alert Debeted successfully 'Lwindow location=""Tips_view#service'<scnpl=

elze:
el redirscn )

fapp.routed patient')
el patient( ;
i sesgion['lin']="1"
o=}
al = b select] “sehect * from userresult where uid=User_id onder by date desc™)
reium render temiplatel A DM I patient, him |’ datn=al)

FEbET rediract{ 'y )
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Fip. 1: Mam web page

Fig. 2: Admin view
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Fig. 5: User Control Options
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