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MIGSION OF THE INSTIIUTION

To foster tha professional competence through excellence
in teaching and teaming.

To ntirture cverall development of students by providing
Quality Education & Training.

To provide inmovaltive emviranment to learn, innovate and
create new (deas Tor the betterment of oneself and society

mmmwwmmmumm the

HIESIOR OF THE DEPARTEEIRY

To privide goalorientud, quality-based snd value-added educalion
tirough state of art teaching & training method.

To provide Environmant to promote practical knowledge on robotics in
meai the naeds of the industry and sociaty.

To provide a piatform to learn teadership, ethics and entreprenaurship
experiance among students for their sustained growth,
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Ahstrart:

Collahorative robots (cobots) are ncreasinply becomine & pant of modem mdustnial enviromments,
desipnad to wotk alogeside humisn workers to enhance productrvaty and safety. With the mtesmation of robot-to-
robiot (R2R) communication the efficiency and adaptability of cobdts can be simmificantly enhanced This project
explores how R2IR commmnicstion allows cobots to:shere dats. synchronmize tasks, and perform collzbosative
funchion: without buman intervention. The report dizouszes the architecture, besefits, mdpmmm@Md
R2R_enabled cobots in mdbstries such 25 manufactunng. werehonsing, and assembly lines. The ultmmate goal of
the project it to demonstrate the effectiveness of R2R communication i improving operstional efficiency,
reducing downtime. and increasing flexibulity in industrial wordflows

Introdurtion:

Collaborative robots, ﬁrmhnts.mdmgnmmmkmfﬂhuhmgaﬂehmnpﬂummtmgmmm
ﬁmﬂﬂlpﬂrtﬂfmﬁhn:mmimnm:&jmnglym Cobots differ from tradinonal rabats in that they can be

integrated taie human-ceniric workspaces withont requining safety barriers. ‘Ihuléapinbﬂnyhnhdmﬁm:
mmmmﬁmmm&mmummmmgm

A recent advancement in thiz field t= the mnclusion of Robot-to-Raobot [E.E}ﬁmmmtemg}
ﬁmmﬂamrﬁmkmmmmmmﬂmmamm coordinate and share mformation
selated] fo tasks positionmg, and environmestial condstions. RT7R, commumieshon makes cobofs smarter and more
mmuﬁﬂ:&m;mmhm“m&nﬂwngpﬂh%mdmﬂy

The nh;uhwafﬂmpumﬂmmmmgmhmmtm enbanced with B2R communication can wmprove
mnduzinal operations by

. MHEMmmmw
. Mmmmmm&mmnm

L Lif=ratue Begisie

Cobots have revolobionized automation by providing zafer and more flexible automation options for
mdustnes. However, az the complexity of tasks prows, it becomes necessary for cobots to work collaboratively.
mmmm?hmmmmmmmmm&meﬂh
cenfralized control This feanwe has been Eppimt i automsted warehouses and mamfactorme lines whers
umltiple robots need to coordinate with =ach other to complets tasks more efficiently.
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<. JySEm ATy hitecturs:
The R2R-snabled cobot svstem mvolves the followine components:

+ Cobots with Integrated Sensors: Esch cobot it squpped with sensors (such 5 vision syztems, LIDAR. or foree
203073) D parcenve i efivronmient

* Communmication Protocol: Cobots are conpected vis wirsless or wired networks (e g, Ethemet Wi-F1) uams an
IR commimication protecol: Thiz profocol enahles robote to shove mek-zpecific dafs such a2 ther pomtion. speed.
and =k watus.

» Controller Module: A decemzalized or distmbuted controlier grchiecmre 12 implemented. sllowing each cobot to
mske decizions based op the mftrmation #receives from other cobots,

»  Safetfy Systems: Esch cobot has built-m ssfety macharmme to gvond collisions and ennme sweoth opemtion in 2
sharad workspace.

2, Frogact Desiom

+ Simmulstion Eavironment: The project ufilized 3 ssmulstion environment to mode! mmiltpie coboty mieracting in s
shared workspece. Smmulstiona tested the effectivenesz of B2B commumcation 1m different scemanoz zuch g5
synclronone mat=rial handing and collsborative sssembly tazls

» Tazk Allocation: Using a task allocatron slzorithm  the cobot: commmmicated task statises and smondmonsly
divided work bazed on thesr availability and prosmny 1o the task

+ Datn Sharing: Redltime date v shzed befwesn cobote such as location. task completion status, and
enviTcnmenis| chanpes. to ennme smooth task handovers and collaborative effiort.

4 Eenefitz of A2F Coramumcatram:

» [Increased Efficiency: RIR. communicshion silows cobots to oparste contmucinly withont the ‘peed for homar
misrvention to asziem tesks. This reduces downtime and moproves ovezall eficiency.

»  Scalubility: More cobots can be added 1o the syster withont requinng major changes to the infrastruchmre, as the
commumication allows for self-orseninme cobot teams

» Error Reduction: Cozmmunication beswesn cobots can help in eardy detection of smors or tmsues o the task

workflow, requieme the probambity of operafional fmbmres.
5, Appiicaiipae

»  Manufacturing: Cobotz workme on assembly hres can coordinste thew movemenis to mmprove precison In pesty
azsembly
»  Warchonsing: lhﬁhnhmbmaqmnpaimthmmmmmﬂmmdmhmmemm mck

and place iems: and optinu=e storage,
. Lngmkaﬂehﬁmnﬂmauﬂvmm:lmﬂmaﬁm]mﬁngwmﬂdﬂnbmaﬁmh

collaborsting m regl-ime.
6 Challenges

»  Network Latency: The speed and relishility of ocommumication nefitoris sre crtical for resldtme BIR
collaboration: Any [ateney can jead to syEchromeation Esmes.:

. Eﬂm:ﬂr%'ﬂemnﬁhﬂfmmamﬂmmﬁﬂﬂm‘mﬁﬁmm“
coymmumication channels 1t 3 crhcal chaffenze
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» Complex Programming: lhh‘uhp::ﬂﬂ of alsonthms for dynamie task allocation and coovdination befween
cobotz Temainz complex and requires significant computational Tesources.

R ey Ty

T&mﬂﬂﬁ‘mmm:mﬂniﬂmﬂm!@ﬁ“mmmET
-maﬂmgmhﬁ:mwﬂimgdhﬁwﬂhmﬁhﬂmmmm:mngmﬁwﬂ
=fficiency, reduced downtime, aad increased adeptabildy. However, challenges such 23 network latency and
aetmhnﬂdmbeﬁessedfmiugﬁmieu:qﬂﬁmm

& Fiture Worio
Future developments in this ar=a could focus on improving the robusmess of communication networks

even more-automomons and efficrent.




Al BASED SMART TR ER FOR F1 RCTOC VERIOLES.
IN ELECTRONICS - ROBOTICS ENGINEEFING

By Mo SINGARAVELANM ME ALECTURER

The mmcreasmo demand. for - electric vehicles (EVE) requires: innovative -systems to improve themr
pesformance, energy effictency. and maintenance, An Al-based Smart Idler system 1= dessgned to address these

a:halimgﬁs.]leﬂﬂr a passrve component in the drive train, can be enhanced with Al to dynamically adjust the
tension in belts or chains, monitor wear, and optimize enetgy usage This project focuzes on designing 2 sman
idler equipped with senscrz and AT algorithms that can predict potentisl falures adapt tension for optimal
efficiency, and reduce maintensnce costs. The systems's effectiveness in enhancing vehicle performance and
lomgzity & demonstristed through simulations and protolype testing.

introduction:

Eleatric vehicles (EVe) are gaining populerity due 1o their fficiency and spvironments] benzfits. However,
10 maximize the besefits of EVs, it is crpcial 16 improve the efficiency of variouy subsystems includine the
drvetrain. Tradional idlers 1n EVz:are pﬁmﬁaﬂnq:mﬂmﬂmtmﬁem&mmhﬂnucﬁmﬁm&m

An mtelligent idler system can contribmte to enefpy comservation, reduce wear and tear on the vehicls
components and provide predichive maintenance The Al algorithms can analyze seal-time data from the idlar to
dynamicaily optimize belt tension. preventing unnecessary energy loss and enhancing the longevity of the system.
Ihsa}mmbﬂpmhnuhihmeﬁl in high-demand srtuations such 2= rapwd scceleration. regencrative brafimg.
and varving loads,

1_ Monitors drivetrain eonditions uemz sensore.

Optimizes tension m real-time fo auprove eficiency.
1 ‘Predicts maintenance needs b mpma

4 Improvesenergy efficiency by mimmiring mechanical losses.

Project Repary;
i. Lrirraobre Beview

The development of Al-hased systems for eleciric vehicles has grown rapidly. Most research focuses on
optimiring battery mansssment svstems. anlonomons deiving, and regenemtive brakme However, les atiention has
been paid to components like the -idler. which although passive, play a emcial role m anergy efficiency and
mamtenanre. Smart systems mcorporaung Al and sensor technology have been successfully apphed m other

industries for predsctive mamtenance and system optimization. This project draws from these successes-tc create a
atniart sdler syvtem for EVs




Z Spstar D
The Al-bazed smart sdler conmats of the following compenents:

s Semzory: The idier me with nmitiple zensors o momitor kel texsion temperzims, vilmaton. apd wear. Thess
“2enn0rs provide reak-time to the sytem

* Al Comtroller: Ihe:nmﬂerpmeammaam&_ algonithom, adjustime belt fension dypamicsily o

opimmize performance [t can predict when mamtenancs is required bas=d on vwear perierns and gperaiional condition=s

. Aﬂu::[mrl'h:thnnnn Thedier iz commected to an sctustor that adiusts s= posrfion to mamtamn optumal tepnon onthe
belt or chamn

* Data Communication System: The smart idler communicates with the vehicle"s mam confrol system, providing réal-
timse performance dats and disgnostics.

-

3. AT Alagrms
The Al iystem uses g combination of mackine leamine and optimization alsorithme:

* Predictive Maintenance Algorithm: Thiz alzorithm snalvzes dats from the senzom to predict when the idler o other
drivetram componsnts psed maintenancs mingmivine mnexpect=d falurs: and raducine dovwmtims

* Optimizstion Algorithm: This dlzonthm entures that the jdle mamiams optimal belt tengion which can vary
dependine on the vehicle's speed, load. and other conditions . Tt contmuguely adjustz the idles to reduce merm‘laiam:ui
Wear

= Failure Detection Model: hMachine lsarmng models are framed to detect tmuzual patterns in the sensor dais indicating

F g e P |
4. Weardnwg Prinsliye

* Real time Monitorimg: The zenzors contmuonshy” coliect data related to the belf's tension. idler posson. temperature;
=nd vihrations Thiz dats 1 Trarmsmitted 10 the Al controtier

« Dynamic Adjustment: Based on the ssnscr imyt, the Al controller svafustes the t=nsion in the belt or chain I the
tenszon it not optmmal; i sends 8 sisnal to fie actuator, winch adiusts the idler’z poartion to Testore the proper tension

» Predictive Maintenance: Ax the svstem operstes, the Al tracks the wear ond tear on the bejt @nd 1dler components. It
predicts when muinierance 13 required 3nd stert the vehucle opersioe before & filure occurn

* Data Analvmis: The AT controller storez operstional dats for further anslyats, sllowing of fo mmprove 112 prediction
mndels gver time

5 Benefiis of Al-Bocad Sport fdle

* Increased Efficiency: By mamfamme optimsal belt tepsson, the system reduces mechamical loszes i the dretrmn,
mmmmmﬂwhzk:zﬂ:’mm

* FEstended Component Lifespan: The smart idier nunmimizes vwear and tear on the drvetrain, axtending the lifespan of
the belt and otber components.




Reduced Maintenance Costs: Predictive mamtensnes reduces wrexpectsd breskdonme snd enzures thet maintersnes
ig performed only when necessary, atoiding costly repimn.

Enhanced Performance: The real-ntme adjustment of the wdler mproves velacle paformance, espectally dunngs
demsnding conditions such s arcelerstion and regememtiee brakine

E Challenges

] l_i_n

Sensor Accuracy: The periommance of the svstem heanly relies on the scoomaey of the semmors used for momitormg the
idler"s condimion Low-cost sensors may mircdics srrore, ssdme to subopimel performance

Al Troinimg Data: The Al slgontims regure -z #ignificant amount of dafe fo Tam efectively. Gathenng enoueh data
from a wide range of opersnons] condimions con be 2 challenge

System Complexity: Adding z zmaridler sysiem imirodurss conmlexty to the vehicls’s degvetrain. which msy
cemplicate vehicle design and intrasse produchion cosh

=

EL]

i
—

innliraions

Electric Cars: In electric cérs, where snergy sfficiency is ormticsl, the-smart idler can help reduce power consumption
by oummirme mechamcal losses:

Elmlhzaﬁ:mi'[ml:ks For lmper EVs, the bemefits of optimired drvetrsin components become even mors

siomficant due to the hiskor loads and cperationn] demands

Hy'hnd Vehicles: 'Ihes'ﬁmmmeisn heapp-hed m bybrid velucles whers optmuzng both the mrems!: combustion

m@gmﬂaehcﬂmﬁﬂu_mﬂ for eneTEy savings

E Chnelisan

The Al-bazed amart siler zyztem for electric vehiclez prezests a-novel approach to improving the effciency

and mehabilty of drretrmn componentz: By dyvmamically adjestng belt tension and providing precictive
maintenance the. system enhances Eh:iﬂepﬂjhﬂnaﬂcemdzahmmnmmmm The project’s findines
suggzest that Al-based components can play a coatical role 1 the firture of sl=cinc vehicle development, contributing
to betier eneroy mansoement and sestainability -

¥ Future Work

Further work coan foois on refining the AT aloonthms to make fhem more adaphive to 3 wider mnge of vehiele

models and operational condiions. Inteprating more advanced sepsors and improvine commumication betwesn
vehicle subayziems will alzo enbiance the system "= capabilthes.
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Abstract:

With increazsing demand for automated cleming salutions, a cost-effective floor cleaning robot bamed on Ardwing is
proposed. This sobat is designed to perform basic cleaning functions like sweeping and mopping while mamtaining
affoedability. It 15 equipped with sensors for obstacle detection, a motorized cleaning svstem. and a-water disperiaing
mechanizm for moppine. The robot can aitonemously asvigate a predefined area; avoiding obistacles and afficientiy
covenng the floor space. The project focuses mdmﬁkmaﬁmﬂna!pﬂum?ﬁhﬂmmsmﬁm and
smplictty, making i an ideal solution for hopsehald and emal] commercial spaces.

Introduction;

Automation in hovssheld tasks such ar cleaning has amed sipnificant stention in recent years Commercial
robotic vacuum cleaners are available, but they are often expensive and inaccessibie to a large portion of the market.
This project propozes a floor cleaning robot that 15 based on an Ardumo microcontroller, offering a budget-fnendly
altermative to exizting cleamng robats.

The primary objective of this project is to design and build a costeffective, fanctional robot capable of performing
basie floer cleaning tasks. The robot combines simple hardware coimposents with &:ﬂuunpmgtmg:nmhen:
the following finchonshifies:

. Sweeping and mopping floars sine motered bruthes and a water dispersimg system
» Autonomous navigation with chetacls detection uxins ultrazonic zetesr

. ‘Rechargesble power systems to ensure cominuous operation.

This project aims {o make robofic cleantug docessibie to a wider ranze of users by simplifying the design and using
affordable components

Project Report:
1. Sym=m ComooTEmIE:

. Arduine Une: The brain of the robot. respomsible for controlling all the other components. The Arduing
receives inputs from sensors and sends sienals to motors to navigat= the bt

. Motors: Two DC motors are used for the wheels, allowing the robot to move in different directions. Another
mator 1z used for rotating the cleanins brushes

. Tlirasonic Sensors: Ih&emmammﬂmeﬂmﬂ:emhmtﬂﬂemﬁnhmﬁdmﬁndhﬂpmmnmﬂm
room. They measure the distance from objects to avoid collinons.

. Brushes and Mop System: A set of rotating brushe: is used for sweepine the floor, while 2 simpls water
tank with x dispenting system i uzed for mopping.

. Motor Driver (L298N): This component aflows the Ardmno to comtrol the ‘speed and directicn of the




. Battery: A rechargeable battery powers the robot. The battery can be recharsed wsang a simple charging
CITuit

Z Dresign ad ! Warkn [ Priviciois:

. Chassis Desion: The robot's body 1 built pame a lightweizht but sturdy matersal like acrylic or plastic. The
wheels are sttached to the DC motors, which provide forward snd backward motion. The cleaning brush is attached
utwlermesth the chaszis-and powered by a sepamte motor.
. Sensor Placement: Ultrazonse zensors @re placed at the front of the robot They continuously emit scund
wares aod caleulste the time taken for the wiives to telurn after hithne an obstacle thus allowmo the robot to detact
and avoud colb=ien=s
. Mavigation: System: The robot follomws a umple programmed algonthm to move aronnd the room whale
avoiding chstarles The basic movement logic 18 35 ollows

The robot moves forward umntil it detect: an obstacle

Upon detectimp an obstacls, it stops, tums m 8 different direction. and coptimies movine

This proces: repeats. sllowing the robot to navTeate the sntires room.
Cleaning Mechanizm:

Sweeping: A motorzed brush rofabes == ke robot moves, sweeping dustand debriz mie & small compartment

' ®* 000

-
E;
- §

o A water dispensing system connected to @ mmall sessrvor releasss waisr onio the Aoor m amall
M&mappadmﬂt&:h&itnﬁewanfﬁmrﬂhﬂtnw@etha floor 28 it moves

I. Frogrammmng:

The robot’'s behavior 11 controlled through Arduing code, which defines how it respond® 1o tensor input and contrals
motor actioss. The kev funchons inchde:

. Ohatacle Avoidance: The ubiterome sermors provids mput to detect ohjectz. If an obetacle 13 datected within a
predefined distance (e, 10 em), the Arduing instructs the robat o stop, fom, and micr= in a diiferent direction.

» Cleaning Routine: The moters controfling the brushes and mop svatem operate continuomly a3 the robot moves;
enzurine that cleznine 12 done mreal-tme

. Battery Monitoring: The Ardums monitors the robot s battery leved. alertmg the user when the hattary 13 low s 1t <am
be recharoed

4. Advgminges of Andumo-Bassd Floor Cegmimg Fobos,

. Cost-Effective: By using readily amhﬂemdmrmamhketﬁn%mﬁmhm&mﬂhmmﬂmt&
overall cost of Lerabma::gmﬁcanﬂu lower than commercizl cleamns robots.

. Customirable: Uz con modiiy ﬂmmdamdhzdwanmmm&uﬁmgmd:ﬂadd;:ﬁﬁmﬂfﬂmuﬁb
voits conirel, mobile app integration or advancad semsors

. Easy to Build: The robot uzes smple components that are easy to asemble. maime this project accezssble:even S
besimer ho

. Feo-Friendly: Ths tise of rechiarseshls batterias makes this robot anvironmentally friendls and saytainable for long:
Term nee.

5. Challenges

» Limited Cleaning Area: Ttmrd:ﬁh:hmﬁunadmmpmzcapabﬂmﬁhhthﬁmh_bmdmndﬂimemgﬂ
oAy miss some mess donne clagmne

» Basic Obstacle Avoidance: The robet™s obstacle dstection svrtem wirks wall for large objects but mav sirozale with
smiller or lowprofile dams=.

. Mopping Efficiency: The moppine system 15 amnple and may ot promide deep cleanmg like commiercinl robots with
presnmizad Wi systems




& Agpications

. ‘Home Cleaning: Tha robot can be uead in houssholds to sutomste Toutine elsamng téeds hike sweepine and moppine.
' Small Offices: In zmall office spaces with hard floors, the robot esn hefp mamtam clesnhress with minimal human
intervention
» Workshops and Garages: The robot can also be uied to clesn workshobps or garapes whese dust and debniz
sccumulate

/- FUture fmorofemenis.

. Improved Navigation: Incorpomsting more adtpnced epsors; such a3 mitared or camers-bayed svstema conld allow
for more arourste navigation snd coverage of the fioor arez

. Enhmt.nd{flﬂmnujlﬁtmm Uperading the clesnme components to include 3 vacmmm sisdem of betiér moppine
mechamam would improve the tobot’s overall performeancs

. Mohile App Integration: Adding 3 WiFi or Blustooth module would ensble neerz & control the robst iz 2
smariphane app, Ziving them more comtrol utﬂdmgmhsdnhmim&fq

Conclusion:

The Arduino based fioor cleaning robat i3 @ practical, cost-effective solution for automating housshold cleaning
tazks. By combining affordable componenis with simple vet effective programming: the sobet can antescmously
sWeep aﬂdmnpﬂu-nfs.m.atmﬂﬂ a valiable tool for these looking for budget-friendly cleaning antomaton Whils
there are hmifations in tavigation snd clesning performance compared to commercial modelz this projact
successfully demonstrates the potential of DY robotics o everydsy applications.




WILFI CONTIUOLLFED ROBOT USING HLYNE IS Bl FETRONKCE -

By AR SHANMUGAM ME_1LECTURER

Abstract:

in this project. a Wi-Fi-controlled robot 15 developed using the Bivak platform mdmfﬂ?ﬂiﬁ&hm
micsocontroller The robot can be controllsd remately via 2 marphone app connectzd to the Blynk cloud server.
The system utilizes 3 moter deiver to control the movement of the robot and connects to 3 Wi-Fi network for
communication This cost-effective and sasv-to-build robot can be used for educshonal purposes, sirveillance oras
a baze for more complex robotic applications. The projact focuses on implementing wirsless control theough = veer-
friendly mterface. allowinig real-ime naviganon of the robot.

Introduction:

Raobotics and antomiation are becoming increasingty sccessible dus to the widespread availahility of affordable
microcontrollers and communicstion modules: Controlling robots remotely v1a Wi-Fi opens up various posatbilities.
from home sutomation to servetliance and IoT- applmahms.

The primary goal of this project is to desten and build 2 WiFi-controlled robot using the Bhynk apy and
“ESPY266 NodeMCU microcontroller. Blvalk is 3 popular platform for IoT projects. providing 3 simple way to create

interfaces for controllng mucrocontrollers aver the intemet 'Ihtp'q;a:tmgnu ﬂ!jlﬂplhlﬂf'“ﬂmm
controd to-creats a robot that can be controlled remotelv viaz 2

Project Reparty
1. System Companentes

« ESPS266/NodeMCU Microcomroller; This Wi-Fi-enabbed microcontroller serves s the braim of the robot, handling
mmw;gimmwmﬂ - e

» Bhmok smatiphone COTIITIES STET robot Tia the nhudm.nﬂnmml—mme
comrol through a E’Qﬂm

= Afotor Driver )z A motor driver uzed to comtro} the robot's motors. allowmg forward. beckward, teft, and nght

IOVEIETI.
DC Motors: Two DC mottrs attacked to the robot’s wheeh snabline movement

«  Power Supply: A recharpeshle battery powers both the ESPS266 and motor:.
*  Chassis and Wheels: A Rasic robot chizssiz with two driving wheels and one caster wheel for support

2, Syzt=m Lemgn:

The robot's desien consists of the ESPE266 mucrocontroiler connected to a mator drver, ﬂiﬂhmﬂmﬁbﬁmtﬂmm
motors attached to the wheels The mucrocontroller 13 programmed to recenve commands from the Bk app overa
Eiﬂﬁmm&ﬂmmmnmwmhmmmmmmﬂ&mh&
moiement




* WiFi Setup: The ESPE266 conmects to fhe local Wi-Fi netwark 2ned commmumicates with the Biynk clond server, This
allowey the smartphone app 10 send control signals fo the robot from amvwhere. 3 lons a3 both the app and the robol are
commected o the ntemet

+ Alotor Control: The L298N motor drver comirols the speed and direction of the DC motore. lrecerves comnands
from the ESPI263, which are then translated into motor actions such a3 forward hacksvard. [t and right movements.

3 Bk Azp Conjzpumasan:
The Biynk app +5 used to create 2 custom control nterface for the sobot. The steps to configure the app include:

1. Downlond and Install Blvok: Download the Blvnk app from the App Store or Goosle Play

2 Createa New Project: Create s new project and chiooss ESPE266 as the device. You will receive m authentication
telen that vou peed to include m the code for the ESPRI66.

3. Add Widgets: Add widgstz surh 2z bastons, sliders. or jovsticks to confrol the robot’s movement Each wndest wall be
lmh:edmspemcﬁ‘lnpmmiheESPﬂ"ﬂﬁm control motor actionn

4 Connect to Blynk Cloud: Ensre the robot and smartphons are both connect=d to the internst for seamisss comirol.

4, Frogrammuns e EECE2 6

The ESPR266 pfdmmed uzane the Ardaine [DE The Blynk library &2 meloded m the code, alone with the Wi
Fi credentials and the snthentication foken from the Bivnk app. The code confienres the ESPR166 to recenve
commands from the Blvnk app and comirol the robot™s movement accordingly.

Eev Features in the Code:

» WiFi Connection: The ESPE266 connacts fo the Jocal Wi-Fi nstwork wing the 381D and password defirad in the
code.

*  Motor Control: Commands recerved from the Blvnk app are manslsted into motor controd- mmalz. sllowing the robot
o move forward, backward, snd tum

* Real-time Feedback: The app can be configured to show real-time datas. such as the robet’s speed or direciion.

= Workang Frencipie:

I Connect to Wi-Fi; E'hﬁn.mﬂadnn,ﬁEEE“Lﬁ&mmmtheTIJLnMEmdmmmrmﬂm!hthEBh‘uk
clond =arer

2 Receive Commands: The Bhnk spp sends control commands (na the clond) to the ESP8266, which mierprets the
siznals and sends the approprists metrostions 1o the motor drves

7 Motor Actions: The metor driver comtrods the two DO motors to move the tobot m the denrsd direction.

4 Healtime Control: The user can adjust the robot's direction and zpeed m resl mme nams the Blynk app,

£ ..-L:'rlw”l_'-"fl'_ of W Cont g Bohet Usine Blink

[1.
1

* Remote Control: The mobot can be confrolled from anyvwhvere in the wirld as Jeng a5 there 12 mfernet arcess. makome 1t
surtable for srveillance o= remote

= User Friendly Interface: The Blvrlcapp provides an tntuitree imnterface for controlling the robot. requirme no
complex programmuns for the user.

» Cost-Effective: Unne readily available components hire ESPE268 and DT nictors malees the robet affordshle and
acceszibla to hobbnists and stndents.

» Scalabifity; The zyz=tem can be expanded to mclude addions! sepsors o feanures such 32 & camers for Temote Video
moniterme.

7. Chiolllerg2s.

¢ Wi-Fi1Dependency: The robotrehes ons sighle Wi-Fi conmechion for control. Poor connectivity can rexult'm delived
of WEesponsive conirely.




+ Limited Range: While Wi-Fi conirol offers 2 largs renzs compared to Blustooth, the robot 1z sl fumited b the ranze
of the local Wi-Fi netwiork unless conmacted 10 a pormble hotspot.

« Power Management: The rehot requres & stieady power supply, and batterv life can be a hmrtation, ezpecisily when
umnes multipie components

E Applications

* Home Auntomation: The robot can be used for mmple tazk= such a: home sorveillance or tansportme gmall steme
around the bouse

= Fducation: This project senes &5 an excellent learmmg tool for students to-explore robotics: 10T, and wreles:.
COMIICATOn.

« Surveillance: By adding 3 camers oradditionsl s=nsors, the robot can be uzsd for remots nuveillance of aregs that @=
difficalt to 2cocss: ' ' '

8 Fiture EnhomoesmeTin

. C:.mmIthgnﬁnn: A-camera moduie ca beaddad to the robot allowms for Ine wided stréaming via the Bhynk

. ﬂmmﬁns Navigation: Additional ssteces, such a3 ultraseic or infrared, can be added to #nabls the robotto
navipgate antonomouzhy without humen inpat
Voice Control: By mtesrating Goegle Assmiant or Amazon Adexa, the robot can be confrofied usmg voice commands..
‘Battery Monitoring: -“;ﬂdmgaba:trzﬁmmnimug syatEm to alert the ussr when the hattery i low would improve the
usahility of the robot

Conclusion:

The Wi-Ficontrolled robot using Blynk offers an affordable and simple solution for remot=contralied robotics. The

ject demonstrates how sasily availabls componenty, such a3 the ESPRI6S mucrocontrolier and the Blynk zpp, can
be nzed to boild a funictional robot. With real-fime control via Wi-Fi, the robot has practical applications 0 home
autoination. edocation, and serveiliance. Fitore enhancements can expand the robot’s capabilities. mabma i a
verzahle tool for vanous use cases.




DS AND FABRICATION UF LIDAR SASED UEIETT BETECTION Foit
MTLITIIEY SPYING Ire ELECTRONIUCS - ROBOTICS ENGINETRING

i SIS MOEAMEN TS S VB L BT LIER

mmmummmmuamm;nmwmmﬂmﬁm
of 2 pulsed laszr to measure ronzes Tt hne aumerous mnmsmﬂmﬂmﬂmmm 3
delve into fie defails of the LIDAR-ba<ed military spying project:

1. Project Overview:
o The poal of this project 15 to-create an advanced LIDAF-based system for military
sarveiliance.
2 The system continususly scans an srea and detects objects within a specified range
‘8 mmmmmmﬁzaﬁmpmuwmmm
the exact posifion and angle of the detected object on.an LCD display.
2 Components:
Atmega 328p: Microcontroller used for processng
Lﬂ]ﬂhIﬂ]ﬁRmﬂﬂm@ﬂlﬁHﬁganﬂmdﬂm
2004 LCD- Display for showing information
Resistors, Capacitors, Transistors: Emrulﬁirmmmpmm
Cﬂ:-!ulhdﬂnnnutnrs‘f‘ﬁ""
sed for mngw
mﬂwmm
LED: Visual indicators.
Transformer/Adapter- Power supply
mmwx&m&muﬁmm
3 Fun:hm-litr '
= The LIDAR sy=tem scans the area continpously
‘o [fan object enfers the specified tange, the svstem:
« Produces a beep scaind
« Displays the exact position and angle of the shject on the LCD
‘o Thishelps track the object’s movement and path.
4 ﬁgﬂlﬁ:ﬂﬂtﬁ
Military applications: Enhances surveillance and secunty.
.o Prevents smemes from approaching entical targets.
5 Potentially saves lives by providing early detection.
5 Project Report and Documentation:
a Tmmﬁﬁamﬂmmmmwmm@mﬁmaﬂm

Mﬁmm—mmmlﬂ mgﬁmmmwm
astonomoss vehicles, mmm3ﬂmﬁmﬁmmﬂmﬁm&r
ressarch, there's a ¢ iensive survey of rolmst 3D object detection methods in TIDAR point
clouds l.ﬁ.lh]ﬂr.m arXiv a3 well Happy explorinz! O

n-uq'ﬁnnn;-un'b




DERAHN AND FARRICATION OF 10T SOCIAL DISTANCING AND
RENITCR ING ROBOT AR QUE0E INELECTRONCS - ROBOTICS
ERGINEIRING

BY hits DFEIVYA V. ME  LECTURER

Let's defve into the details of the TOT Social Distancing & Monitoring Rabot for Quenes:

L m}ﬂﬂmﬁn‘
Eﬂ;mlgh&'m’-‘ﬁ lperw#ﬁﬂdmmbm-ﬁﬁ:npmplam may transmit the
dusgsne

a Enmm:mﬁmh&mmtunmmmﬂ:mmwu?hmﬂn
social distancing violations in places hiks banls shopping centérs, schooly, and
thedters:
= To sddress this, o social distancing robot has been developed. Iz purpose iz to
‘mechamcally obserie pairs of pecple mn crowded environments and ensure compliance
with social distancime mles
= The robot contimuously monitors quenes and tracks behaviors fot-volate socal distance nomms.
Z F.nbu-tl-'m
Four-Wheel Frame Svstem: The robot uses a four-wheel frame system for mobility.
= Tail Tracking Principle: It employs tail tracking to-continuously monitor queses.
- [Infrared Sensor The robot moves iz stem left and nizht to detect social distancine viclatrons.
= Ultrasonic Obstacle Detection Semsors: Thess sensors help detect obstacles in the robot’s path
- -WMWMMW&MWMW
o Immediate Warning: If the distance between people is less than two meters, the robot

o

o Ilmra!m*. mmmmqummdmcmmﬂl

4 Hﬂjidﬂmut
o &Wmmmwﬂ?mmmm

. @Wﬂmmwlﬁmﬁmﬁgmﬁq )
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DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING:

PROJECT WORK
TE: = COMPREHENSIVE ANALYSIS OF COBOTS ENHANCED WITH R2R
COMMUNICATION.
BATCH oo I
= < = PFROJECT COST
No. EECINa. SAMRE (AFFROX) CUTNE NALE
1 22405338 GNANESHWARS
2 22465370 NIKASS
__ | M C.VEER AMANT
3 22405334 DEVESHB Rs- 9400~
s 22405336 DHARMESHK =00
5 22405147 LOHITHD
6 22405358 PRADEEPP
SYNOPSIS:

Collaboratvwve robotz (cobote) hove revolutionized industrial operations by ssamissly
mtegrating into humen workspaces. facilitating increazed productivity, and epsunng =afer work
enviromments - This paper expiores the miegration of Robot-to-Robot (RIR) commupnecation capabilines
mio cobots 1o further enhance thew efficiency and collaboratve potential RIR commumicshon empowers
cobotz to exchsnoe real-time dats coordinme actinms, and collaborate on taeks awtonomously or wathin 3
netwatred environment.

The study delves into the technical sspacts of R7R commmunicatyon profocaly, includine wireless
communication snd Internet-of-Things (IoT) frmewarks, emphasizing their role in enabling seamless
data exchenge among cobois Moreover. the paper elucidates the benefits of this integmmhon soch &s
betghtened operstional effictency, adasptve tesk allocation, fault tolerance and enhanced zafety within
dynemis mdusirial s=thnes,

Real-world case siudies and experimental findinos illustrate the practical implications of cobots
equipped with B2R communscation showTasing therr ability to optimiaze woridlow, handls complex tasis
collsbomtrvely, and miﬁg;u;e potential operational diruptions: Forthermore, conmderations  for
mmplementahion challenges, cyber secunty sspects, and scalabibity are dizcossed, offenmg insiohts mto the
practicel deployment of this T.Eﬂhmrlng'. [nmﬁdnmﬂlemm of B IR commupnication mio cobots
represenis & sigmificant advaticerment tn wdustrial robotics, fostering 1 synergnhic relatomship that
amp]:ﬁe:lhmmpahhnu,adapmk&]ﬂ? and overall contribution to efficient and safe industris]

Emtmg mﬂ_huﬂ

RO5{Fobot Opershing Svaiem) 13 cften utilized for seamless data exchanse snd coordinabon
Proposed method:

Enhanced cobots collabomte via R7R communication for efficient operations
Hardware:

Proxmity Sensors, Usmerae, 11D AR, Force Tomue Sensorz, Wi-Fi/Blnetoath Modules, Industrial
Controllers, Fobotic Arms, Single Beoand Compuoters (SBC:) Globel Naviganon Satellite Syatem
(GNES) Inertial Measurement Units (M2} Odometry Senzors




Software:
OPC Unified Architecture (OPC UA), Middlsware and Communication Libraries, Simulation
Sqﬂwl:E {e:_i_L, Gazebo, V-REP).

S vyt
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The project work is selected by the students based on norms prescribed by TNDTE.




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TITLE : DEVELOPMENT OF SELF NAVIGATION ROBOT FOR
SURVEILLANCE APPLICATION
BATTH No: n
2 < PROJECT COST

No. EEGINa. SAMRE (APFRO) GUIDE NAME

1 22405359 PRAVESHN

2 22405345 KISHANM

: : | My C.VEER AMANIT
3 22403324 ARUL MANIC Rs- 9800-
* 1 40D

|4 | 22465342 JAVAPRAKASHS
22405345 LORESHS
6 2405361 SANJAY REDDY M

'y

SYNOPSIS:

The "SeliNav-0 Bot" 1= an avtonomons oavigshon robot designed to opemts and navigaie
mdependently mn vanous anoroniments without extemnal intervention or humen control. Equipped wath
advanced sensors, anificial miellicence, and navigation systems. the SelfNa--O Bot can percenve its
murpundines, make real-time decimons, and maneuver through obstacles or changing terratns efficiently,
Thizs robot 1= built with a combination of technolosies suck a2 computer vizion, LIDAR, GPS, and
machine learming slgenthms to analyze and mierpref = esvronment

It can create maps, identify obstacles, plan optmial routes, and adapt to dynsmic surroundings,
ensurme zafe and efficient navigshion The primary gbjective of the SeliNav-0 Bet £ 1o perform tasis
that require mobiliy and savipaton such as Eﬁpll:?ﬂ:ﬁun. surveillance: delivery, or astistine m varous
ingustries hike logishies, spnicultuee heaithcars and moce Its autonomous nature reduces the nead for
mnﬁmhlmﬂﬂmiﬂm,mﬁngﬂqiihﬁhkmﬂfummwhﬂémm@mﬁmm
cotfirmous aavigstion i necessary. The versatility and adaptability of the SelfNav-0 Bot make it 3
promizme solution for vanous applications that demand relisble and amonomons navigation capabilities
m diverse environments
Existing method:

Senzor fusien. Al mappme for asionomous navipation
Propozed method:

Avtonomous ngvigation using Al senzors, and mapping technology:

Hardware:

LIDAR camera: GPS module, microconireller. motors, and seneors for navigahon and

perception in the enviromment:

Sofrware:

SLAM algonthms, machme leammg models, and contro] sofiware for mappmp. navigation. and
decizion-mabme m vanous envisonments




—— _: )
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The project wark is selected by the students based on norms prescribed by TNDTE.




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TIILE - DESIGN AND DEVELOPMENT OF ARDUINO BASED COST
EFFECTIVE FLOOR CLEANING ROBOT.
BATTH No: I
2 < FPROJECT COST
No. EEGINa. SAMRE (APFRO) GUIDE NAME
1 22492643 MANIR
2 22465327 BALANG
_ : : ! Mr K STUART
3 22405331 COUSHIER Re- 5900~ KIRUBAKARA
i | _ ) i =g 2
1 22405338 GANESHMURETHY V PANDIAN
< 22405350 MANOIR Lacturer

6 27105364 SIVASAMYE

SYNOPSIS:

The development of a cost-zffective foer cleaning rohot leveraping Arduing techanlogy invelves
mitegrating zffordable compoments for efficient functionality. The core hardware s=tup encompasses an
Arduing microcoatreller. DC motors for movement and cleanine mechaniams. sensors mmch as dltrasonic
and IR for obatacle detechon and neingaton, and & rechareeable battery system for extended opeation
Software development includes crafhns alponthmsz for aavigabien obstacle avordance, and zensor-bazed
controd logic to govem the sobot's movememns and cleaning actions.

Thiz project focuses: on maximmng affordahiny by utiinng commoniy svalable componeniz
while ensuring reliable performance. The azsembly molves mounting theis components onlo & stondy
chazziz to facilitate smooth movement acros= different floor surfsces Software gprogvemmune on the
Arduns alatform enables the syoehrenization of senser data with.-mator control, optimizing the rabat’s
cleaninz capabilites The goal = to showcase 2 practical ;q:ﬁt{ﬂaﬂh'iquhr&nnfmﬂnuﬁming
automation accessible to bobbyists, students, or small-scale apphcahons. Through ferative testing amd
refinement  this project ams to demonstrate the feamblity of cresting a fiunctions] and economical
Arduno-bazed floer cleanmg robot capable of sutcnomously navigating and sffictently cleanine ndoor

spaces.
Existing method:
Conventronal robotic foor cleaners using propriefary svstems.
Propozed method:
Efficient navization, chstacle avoidance in Arduino-tased cleanme sohat
Hardware:
Arduing microcontroller, DC motors. ultvasonic and TR sensors, secharzeahle battenies for floor
cleamng robat. ' '
Software:
Ardmne [DE programming, navigation algonthms, sensor integration for autonomous floor
cleanme robot zoftware.
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The project work is zelected by the students based on norms preseribed by TNDTE.




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TIILE z IMPLEMENTATION OF HOME SECURITY SYSTEM BASED ON
ESP32 CAML
BATCH Mo v
3 - PROJECT COST
N, | EEGNa NAME APERG) CUIDE NAME
1 22405344 KIRANRAJANE
2 22405337 DHARSANM
. : : Mr K STUART
3 22405328 BHARATHM Rs- 8400 KIRUBAKARA
I _ ! 1 e A
1 22405331 MANOIEUMAR M PANDIAN
g 32405368 THABRAZPASHA A Lecturer
=N *

The ESPIZ CAM Seconty System =3 comprehensnve sumveillance solutson based oo the ESP3I2
microcontrotler ‘and & camera module. This:svstem combmes advanced functiopalities such sz mmage
capturmg motion detection, and wireless communication making it an ideal choice for cost-2ffective
secunty applications [everaging the ESP3M's processing power, if performs real-tinie imase procesamg
and ansivis for efficient monitoring Its Wi-Fi connactinty facilitates remote access anabhling usen 1o
stream capiured tmages or videcs {0 a desgnated server ar mobile device for monitonng purposes.

Equippsd with motion detection capabilities, the system trigzers alers and capiures imazes upos
detecting movement, ensunng heightened secunity messwes. Its compact desizn allows for seamless
mtegration ioto diverse environmerts makmmg it sptable for home secunty setups. small bommess
momtonng, of costomuzable do-t-yoursell projects. Affordsbility and versstility define this system,
offering an dccessible vet robust sclubion for wndividuslz zeelng an sdapieble and effective secanty
system powered by the ESP32 microeontroller.
Existing method:

ESP32 CAM infegrates Wi-Fl camera, mioticn detechion for securnty.
Propesed method:

Unilize ESP32 with camera for motion-bazed secunity:
Hardware:

32 mucrocontroller, OV2640 camera module, and supportne components for surveillance and

wireless connectrvily
Software: .

Ardumo IDE, ESP-IDE, or other companble software for programming and managing ESP32
CAM fonchonalitses.
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DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TILE : REAL TIME EXECUTION OF IoT BASED HOMIE
AUTOMATION SYSTEAMAL
BATCH Na: ¥
5 . - PFREOJECT COST
No. EEG Mo 5AATE (APPROX) CUIDE NaAF

1 22405371 (VISHAL RAJU S

22405346 EOWSHIEU

[

A M SINGARAVEL AN

22405333 DEVAEUMART Rs: 450/
22405340 GURUNATHANM
22405367 TAWHIDHS

Lactntes

g [

L

SYN -

The Intemet of Thines (10T} has revolutonized the way we mtersct with our surrcundsngs. In the
context of home mutomstion. 0T offers an intercontiectsd ‘scosvetem where t=nioos devicss and
eppliances can commumcate, be montored. and controlled remotely Thiz abstract mtroduces an
mnovatve IoT-based Home Automshion System: dezigned to enhance convemence, effimency, and
secoaty withm households, Thss system mfeprates zensofs, ‘schistors. and smart devices mio a unified
onetwork, allowing homeovwners o remotely mansde vanous Mmnchonslibes snch 23 lighting temperature,
security; and entertaimment svetems 1A 2 ceniral control interface. '

Utilizing wireles: connectiviy protocols like Wi-Fi or Blustooth users can access and confrol
thess desices thiouch dedicsted mohile applicabons of web mierfaces fom anvwhsre with mtemet
connectivity, Furthermore. the sysiem employs machine learnins alsonitims to analyze usage paiterns and
adapt ssttings for optimized enerpy consumption and user preferences antomstically. Secority features
such as real-time monftorme, encrypted communicstion and authenticstion mechamiams ensure date
privacy and safepmand agamat unowthonized access The ToT-bazed Home Automation System aims to
stmphify daily rovtnes, improve energy effictency, and provide & seamless and secure hving enviwronment,
thereby enhancing the overall qualiry of Iife for homeowners.

Existing method:

Tradmonal remote-controlled kome appliznces and swertches.
Propozed method:

Interconnacied [oT devices managed via a ceniral inferiace
Hardware:

Senzorz, sctustors, microcontrollers, Raspberry PL Arduine, Wi-Fr moduoles, and smart devices
like lights, thermostats.

Software:

Motale apps, web interfices. [oT platforms, machine learming alponthms, and escryphen

protocols for remote cotirol and securnity.




BLOCKDIAGRAM

Keypad

GSM modsin

LPG sensor

Infrared scnsor

PIR sensor

LCD display

CERTIFICATE:

Arcuno

ITcirs

Motor driver
and DC motor
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The project work iz selected by the studenis based on norms preseribed by TNDTE.




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TILE I DESIGN OF AT BASED SMART IDLER FOR FLECTRIC
VEHICLES,
BATCH Na: NI
5 . _ PFROJECT COST
No. EELC No. NAATFE (APPROX) CUIDE NAAE
i 1 22402645 VIEENUBARAVANE
2 22405343 EARTHICK C
. MM SINGABAVELAN
3. 22405335 DHARESHR P 9100/
3 22405352  MOHAMED MATHEFN A s
5 22405369 WIEESHD
SYNOPSIS:

The profiferation of electnic vehicles (EV3) has led to incresszed focus on developins efficient
chareme infrastrocture. However, EV charmng stations often expenience congsstion and mefficient uss,
lzadipe to prolonged idling timies To address this challense, an Al-based Smart Tdler system for EV
chargine stahions -5 proposed: The Smart Idler employvs machine learming alponthms 4o pradict charging
patterns and vpser behavionr, optimizing the chargme station's uhilization By anealvzmng histoncal data the
system anticipates peak usage times, thus allowing for proactive manasement of the chargins resouress.

Real-time monitoring and analysis of vser preferences raffic daia, and ensrgy demand enable the
svstem to dynamucaily allocate charmng siots: reducing wart tomes and dhine penods for EV owners. The
Al drrven svstem contributes to a sustammahle and efficient charping ecosrstem, mmmizing enerzy
wasisge, and enhancing user satisfarnon Cherall the Alhased Semnet Idler for EVs repeesents a
significant advancement in ophimiring charpine stafion ytilization alienine with the growits demantds of
the etectne vehicle indestny and sustamable transporizhon mitiatives:

Existing Method:

Al prediction optimtizes slacinie vehicle charoing siation usage efficienfly
Propozed Method:

Al-dorven allocaton munimuzes EV chargmne station dlite pertods:

Hardware:
Sensors. procssior, and comemnication modules for data eollection and amalyms in charpins

stehions.




Sofoware:

Tens or Flow, PyTorch, soikrt-learn for machine leaming, and possibly custom-developed software for
syitem management and optimuzation

BLOCKDIAGRAM
DRIVECYCLE 1 oxmmorten [
POWER -
|
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The project work is selected by the students based on norms prescribed by TNDTE.




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WORK
TIILE - PLAN AND EXECUTION OF SELF BALANCING ROBOT FOR
AUTOMATED PRODUCTION PROCESS,
BATCH No: VI
v, | EEGNa NAME pradies CUIDE NAME
1 22405341 INAYATHA
2 22405360 ROHIT RATRHARB
. : : Mr S SHANMUGAM
3 22465325 AFULE R 9300~
1 22403357 NITHISHS Eechuees
5 22105372 NISHVASP

=N .

A zelf-balanome robot o an autonomous system designed 10 mamism an opnght pestsion by
contimmously adjusting  ds opentatien. Unhiong sensors, typieally syvrescopes and acceleromieters, 1
ganges iz hit sngle conceming the vertical axs-and emplovs control algonthms {0 counteract devratons
from equilibfmm This sophisticated conmirol system processes sensor data, often employmg PID
(Proportional-Intepral Derivanive) alsorithms, i calenlate coective actions for balence mmniseance.
Artustors, ustially motors, exacote these commonds to conive] the mbot's movements

. Commenly, zelfbalaneing robots coms in two main confiensatioes: those with an invertsd
pendulum desizn and those with two-whesled stroctnges. Iu'rﬂmd.pmﬂn]nmmbnhba]meﬂup a single
pomt, resembling the operation of a Segway, while two-wheeled venanty dynamecally adjust their
posttion to reman ppright Construction of such robotz mvolves wtegrahng mechameal components for
stability; electronic elements meloding sensors and mscrocomtrollers for data processne. and sophisticated
programming for control alpenthms: These robots often ‘zerve a:z educational projects. allowmng
enthuziasts to delve mio robotics electromes, and programming concepts.

Existing Mzthod:

Enhsmred sensor fusion for improved balance contral
Hardware:

Typically moludes microcontrollers. (Asdumo, Raspherry Py), IML zensors, motors, and motor
dovers for seif-balancing robot construction:

Sofrware:

Ardume IDE, Python, or C/C— for programmung contro] aigonthms and motorzenzor interfacmg

' self-balanemne robois:




VOLTAGE
L EEGLULATON
— .
i
l BCCT FROMETTE ~ MG NATTER
CoMTHBLCER
ARLRUEING i =
s
EON THIELLERD
. | muEmam
PECHNILL

CERTIFICATE:
The project wark is selected by the sdents based on norms prescribed by TNDTE




DEPARTMENT OF ELECTRONICS I:RGBD'IICS} ENGINEERING

PROJECT WOEK
TILE z IMPLEMENTATION OF WI-FI CONTROLLED ROBOT USING
BLYNK IoT.
BATTH Ne: Vil
s - FROJECT COST
No. EEG Na. NAME (AFFROX) CUIDE NAME

1 22405362 SHANMUGASARATHIS

[

22405330 CHITTY BABUR
22405332 DEEPAEKDMARS Ra- 0500~
4 | 22405340 HHBHU:-: kecines

Mr 5 SHANMUGAM

1kl

'y

22482644 -TE]IY-'!.PP—L"; M

=N .

The integration of Wi-Tt technology with robohes has enshied the denelopment of wnovatve
solutions for remote-controfled devices. This project focuzes on creating a Wi-Fr controlled robot ysmng
the Bivnk platform ' offenng a versatile and wser-friendly interface for controlimg the robot remotely
throuzh & Smartphone spplication The project primanly myolves the vtilization of an Ardumo-based
microcontroller interfaced wath 2 Wi-Fi moduls, emabline commumicafion betueen the mh:ﬁ angd the
Ehnhapp.'ﬂmﬂhmkappmnaamtml cenire; allowine wsers 1o maneover the pbot in varions
d;m:lmmnm.tn:mdnﬂ.mﬂpﬂmﬂaﬂﬁ mcorporste addinonal finctionalities  throueh
custormizzsble widgets.

The implementation tnvolves confimnrng the hardware components. establishing a connection
batween the microcontrofler and the Blvnk cloud server, and desigring an mhuthive vzer anterface on the
Blvnk zpp: The robotz movement commands are transmitted vz the Bhmk app. which commurscates
thess siruchons to the microcontroller, enabling redl-hme control and feedback. This project showeases
the feazibility and prachealty of osing B:hm]._ as an afficient platfhem for ereabng Wi-Fi controlled robotz.
offering a seamless user experience for remotely operasimg robotic systems over a wireless network.
Existing Method:

Blynk app controls Wi-Fi robot via Smartphone interface.

Proposed Method:

Ardmno intesrates with Blvnk app for remots sobot control
Hardware: _

Ardune mucrocontroller, Wi-Fi modulz (e g, ESP2266 or ESP3Y), motee diver. DC motors.
chasain wheelz and power source
Software;

Ardumo IDE. Bh‘n‘E mobie app, Bhmk hibrary for Arduma, and potentially sddmonal hibranes for
senzor utesratinn of mator centrol,
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The project wark is selected by the students based on norms prescribed by TNDTE.




AUTOMATIC STADIUM POWER MANAGEMENT WITH
P.E.EIIEII' ANT EDD'.L'!'IEB,

oo

Aim:
To design and implement the stadium power manasement snd participant calenlator schemes by using
artificial mtellizence

Methodology:
Existing methodology:

* Mammal control for power management as well 23 countng process
Proposed Methodology:

With the advancement of technology intelligent devices are fast approaching the réalm of necessity from
the statos of tuxney.

With Iimtited energy rezonsess, s ﬂiﬂﬂﬂeﬂ:nfﬁmﬁmmﬂuﬁﬂﬂim!hﬂ'mﬂiﬁﬂtﬂlmﬁthbfm
mwmmmwmmmmmmmw
applunges.

Moreover, the improved living standards demand developing circuits that would ease the complexity of
life. Many systems have been developed to fill this technolozical gap but most of them are not applicable m real
time scenarios due o their limitations. '

This system desonibes the development and implementation of real time bidirsctinaal visitor coumter
alone with autematic powes controller. The proposed system keeps track of wisitor: visiting a foom a5 well as
takes over the control ufﬂiﬂ.{ﬂmﬁgmﬂ-

As a visitor enters the room, the count 1 incremented by one and the lights are switched on. While the
count is decremented if 2 parson leaves the room. Elscivical devices of the room are switched off only if there is

0 pecson insid
applicable due 1o cutdated technolozy. petiesl
Biock di

["“"“ FERT A ]
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arez. Robot must be able to detect particular hine and keep followms 1t For special sstushons such as cross -
ve's e 10bot e Kave more thn o it cohichcan be v, predefied path must be Fllowed by the

The Line followmng Robot moves to follow a lne drawn on the foor. This Robat follows the black kine
which it dravwn over the white surface The line sensors are used 0 sense the fine When the sigmal falls an the
white surface, it gets reflectad and if it falls on the black surfice it 1s not réflected this principle is psed to scan
the Lines for the Rabot

i ik it 5 il O o s o f o i it e i o Beironienti




DYNAMIC LOGIC CONSTRUCTION OF VEHICLE HEALTH MONITORING AND
. CONTROLLING SYSTEM USING CAN PROTOCOL
Aim:
1o design and implement the menttormne of vehicle health condition to avoid the trmvelline = pisk
Methodology:
Existing methodology: _
General parameters soch as Enmine temperature and ol seat belt and door ok
Propozed methodology:
In modermn davs the echmcal srowth of each field reachine peak to peak especmlly automobile
technology

Networksd Elactronic Control Unitz (NECUs} ate inereaainoly betng deploved in automobiles o
realize varous foachons and Controfler Area Network (CAN) = deploved for the communications among
ECUs. Uur pnmary objectrve 12 to build both herdware and software that interface and communicate
directiv with CAN network and extract CAN messages for religble vehicle heslih communications.
Controller—area network (CAN or CAN bus) 12 2 vehicle bus standard desipnad to allow microgontrollers
and devices to communicate with 2ach other within & vehicle without & host compuoter.

CAN 1= 3 text messaze-basad protocol, destgned specrhically for sutomotive applications but now
also peed m other areas such a3 mduznel soomsation and medical egupment The hardware 15 8 cireng
baoard that 15 capable- ufmptmmgf%ﬂﬂaﬁahrﬁhmdﬁam an antomolbile

The need was identified to perforoy & single step effort in order to avowd every project willing to
uze CAN to solve mdiiduslty the existing gap between terresinal and space apphications. The software
will be both the firm-vweares: programmed for the smcrocontroller found on the oirourt board. as well as the
Graghical User Interface on the T O soreen that enables users to mondor the functionalities of automohle
via a few simple presses of the muoro bittons

With the help of these developed componenin, CAN miessases can be used for reliable vehicle
heaith communications. The proposed system is dessgped and focused towands momtoning and aleting to
the vser about the vehicle health parameters such a3 condiions of the break. awr pressure on the wheel,
door and anzine 21l temperature conditioms efc, while the user switched on the velucle,
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mmﬂ OF CONTACTLESS HUMAN BIO WAVES MONITORING
SYSTEM THROUGH ANDROID ENVIRONMENT

To desizn a 3mart system for messuring muth bio-waves signals throush android application.

The manual mhmﬁemnﬁuwm&mmmhhﬂbmm

Propozed Methodology:
The novel device presented here for monstormg respiration and polse meets all the aforementioned
iiicatisniity oPua Tdeal ca bady o= A mishile device & presented foi nionftorig: both respirations and polse.
The device is developed a5 a bendable flexible inlar that can be placed in a shirt pocket cr the inside
ekt ol ket .
hmhmtwmmﬂfﬁmhqummem
The device meindes s mirrceontroller for dats processing and s Blustooth module for data transmission.
'&!&&Emhmﬂnmhﬁﬂiﬁtﬂﬁﬂ:&hﬁ%muﬂmmw
To achieve optimum monitoring performance, the device combines three segsor principles, which work
in & safe-noncontact way through several lavers of cotton or other textiles.
One zensor. based on ©O2 (MQ-6), 13 intended for respiratory monttormg, T M 33 transistor is nsed o
sensmng the body temperature and the other 1= 2 reflectne IR, (Infra Red) sensor mtended for pulse detection
 Becauze each zensor sipnal has zome dependence on both phyziological parameters fuzing the sensor
ﬁ:ﬂiﬂi’ e srikis l'ﬂ]‘:gﬂﬂ = ..-..._ :

et N
= gy 1 ) [Ty
* Msagirpives WE !
o T
sInwmid ’ —
i prucasls s
i B
L
[ ]
Mkl [ mnrr— § R B | | I
el
] I.‘m




1. Record Robot Installstions-
o In2021, mmmm:mmmamdmﬂim
robetic installations worldwide
3 fmmnmmmmmwhﬂmmmmw
this surge in robot ysaze
3 M“Wﬂﬁﬂﬂmngﬁﬂﬂ?mmwmmmﬂmg‘hﬂ

Rﬂ-h-ntlhmhr
o Robot denssty, which measures the sumber of robots per 10,000 emplayess, provides ineights
mte robotic adoption.
e The average robat density in the mannfacturing industry was 141 robots per 10,000 employees
(squivalent o 1 robot for every 71 amployees),
& Ihmpﬁimmmmﬂh@mﬂmhxd-ma}mlﬂﬂm
South Koren
Germany
Japan
Sweden.
“Industrial Kobots vs. Service Robots:
o Mmmtmemdmmm.maImmdﬂﬁmﬂmm
& The slectronics mdnstry renmins 2 major costomer for indusirial robots.
e Enﬂuhmyn robots (cobats) are steadily prowang their market share, accounting for 10% of

4 Hggmnll.'[m.ﬁ

:igmﬁﬂmdtwﬂ'
o Japan. Japan has seen strong recovery, driven by demand in zisctronics and antomotrve sectors.
& memmmﬂﬁwmﬂmmmwﬂﬁm
mdustry plaving akey role:
) o Korea: Korean robot demand remained steady, particularly in the electronics industry,
5 Forecast for 2023
o Approaching the 600,000-unit mark in robot installatiens.
¢ Supply chamn constraints are easmg but mfstion remains high
o (Glohal ecoriomic growth slowdown may impact robot metslistions:
o memdsm&shudmpmmjﬁmﬁ&mmmmw

ju




h}&bam:emﬂmﬁummlmhnm
¢} Cobotz are ese expenaive but requre constant humom sgpeminion.
) Cobate are aquipped with artificial imtellisence for sufonomous operations.

2. Which of the following is 3 key benefit af using artificial intelligence (Al in robatics?

a}mmuﬁwﬁmm

E

3. Which company ploneered the developmént of autunomous warehouse robots?

alemﬂfumms
b} KUKA Fobotics

ﬂﬂmﬁhﬁn(ﬁmlaﬂ} Kiva Svstems)
dj Farme

4. What {5 SLAM (Sinmitaneous Localization and Mapping)?

. gimhww:msmﬁmﬁ b

. tuchﬂﬂﬂgr navigstion and mappinz of envizenments by robote
¢ ) Arype of Al slzonithm for humanoid robots,

. lﬂﬂplqmumg!ngmgﬁrmm

3. Which of the faliowing sensors is commonly used for obstacle detection in autonomous robois?

+ b) Visian peocessing




Robotics Crossword Puzzle

T
&)

ta

Acrrss

6 the =tudy of robots

7. tha Ulerasonic S=meor imes this type
of techrglogy when it zends = g oot
to the ohject and it oounoss Dack e the
robat

10, s o = oypiczlly sed s a
sSECondary mator )

11 The specific areas for commecting
S=rsorE and mntaEs 1o tha BT

2 in Mindztorm, the name of the
Heock u=ed if yoq want-the mbottoda
SOMSLiTng Wnan RS COMIDon i3 met
and then snother thing wihen 2 diffzreat

14, ‘Aohates kits from Leso contasming 8. the "hrainz” af the mindstorm rochot

rardware-and softwars to create EY1 %. & termy for any command or group
robats of commands i 3 Dragram.

15, = persan who writes computer code  11. In Mindstorm, the rame of the
Chowm block ered o do somatiing cwer and
1. this ==psgr can 2l f the robot hits GReer

intD Someiining

Ltz metor 1= typicatly ored 1o make

the robot’s whesis move

1. & =t of TiEEIuToeG £0 do
something

4 This zensol can detect someting
Blus, red, gresn, swhits, Black, stc.
5. this ==neor detects distancs from

condiion i met an-ahjact

Word Bank

ports Laop SONar algorithm
swittch mindstorm color sensor code
computar programmer touchsensor large motor medium motor
robotics brick ultrasonic sensor
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Top 5 Roboter-Trends 2024
- International Federation of Robotics berichtet

Frankfurl, 15. Februar 2024 — Der weltweite Bestand an Industrie-Robetern hat mit rund
3.9 Millionen Einheiten einen neven Rekord erreicht. Die starke Nachirage wird
von einer Reihe spannender technologischer Innovationen getrieben. Die
International Federation of Robotics berichtet tuber die wichtigsten Trends, die die
Robaotik und Automatisierung im Jahr 2024 pragen werden.

1 - Kimstlicha Intﬁmgem: (KI) und Machine Learning

In der Robofik und Autemation nimmi der Einsatz Kansfiicher Infeligenz weiler zu Mii der
Entwickiung generativer Kl argfinen sich neue Losungen. Diese Untergruppe der Kl ist darauf
speziglisiert, uber Trainings zu lernen und daraus etwas Neyes zu schaffen — mit Online-Tools
wie ChalGFT sind diese Losungen beraits bekanm geworden Robolerhersteller entwickain
generative Kl-gesieuerte Schnittstellen, um Roboler intultiver zu programmieren, Die Anwender
programmieren mit naturicher Sprache ansieile von Code. Die Arbeiterinnen und Arbeiter
benofigen damif keine speziellen Programmierkenninisse mehr, um die gewiinschlan Akfionen
des Roboters auszuwshlen und anoupassen

Ein weiieres Beisplel ist die vorausschauende K, die Leistungsdaten von Robatern analysiert,
um den zukunfiigen Zestand von Anlagen zu ermitteln. Durch vorausschauende \Warlung.
konnen Harstelter Kosten fur Maschinenaustalizeiten einsparen. In dec
Automobllzuliaferindusirie kostet jede Stunde ungeplanter Ausfslizeit sehatzungsweise

1.3 Millionen US-Diollar, wie die Information Technology & Innovatian Foundafion berichtel.
Diese GroBenordnung zeigt das enorme Kostenemnsparpotenzial der so genannten Predictive
Maintenance. Mit Algorithmen des maschinellen Lemens |assen sich zudam die Daten von
mehraren gieichlaufandan Robolem analysieren und die Prezesse auf dieser Basis opfinsdafen
Im Allgemsinen gilt Je mehr Daten ein Algorithmus fii maschinefies Lernan erhalt desta
besserist seine Leisiung.

£ —Cobots flr nege Anwendungen

bie Mensch-Robeter-Koflaboration st weiteriin ein wichtiger Trend in der Robotik. Gie rasantan
Fortschnite bet der Entwicklung von Sensoren, Bildverarbeiiungsiechnologien und intelligenten
Gredern machen es moglich, dass Roboter in Echizedt auf Veranderungen in inrer Umgebung
reagiaren, um 30 Sicher an der Seile von Menschen zu arbeien

Kollahorative Roboteranwendungen unierstiizen menschliche Arbejiskratie dabei jn der
tagiichen Arbeil” Aufgaben wie schweres Haben, repefifive Bawegungen oder Arbeifen in
gefahrichen Umaebungen entfallan

Cije Roboternersizller bisten immer mahr Einsatzoeblete fur kollaborafive Anwendungen an
Eine akiuelle Marktemwickiung il die Zunahme von Roboterschweilameendungen, diein
diesam Sagment durch den Mangel an qualifizierien Fachloafien susgelost wurde Diese

iR Feeranoy gfRoniirs Frexissr C2 P Sk o DR = i3 BEREES ST
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Nachfrage zeigt, dass die AutomnaBizisrung nicht zu eimem Arbeitskrafiemangs! fonn. sondem
umgekehr als Mittel zur Losung des Personalmangsis beitragt. Kollaborative Robater werden m
dissem Sinne Investitionen in kKlassische Industrieroboier, dis mit viel hohersn
Geschwindigksiten arbeiien, erganzen - nicht ersetzen Die harkdmmiiche Indusinerobofik bilitit
fur die Verbesserung der Produktivitat als Reakiion auf enge Produkimargen wichiig.

Zutlem drangen neug Weltbewerber aul den Markl, diz sich speziel auf kollaboraiive Roboter
konzentrieren Mobife Manipulatoran, die Kombinafion aus kollaborativen Robolerammen und
mobfien Robotern (AMRs), histen neus Anwendurgsfalle. dis die Nachirage nach
kollaborativen Hobotern erhebiich steigern konnten

3 - Mobsie Manipulatoren

Maobile Manipulatoren - so genannfe "MoMas" - automatizieren die Handhabuna von Material in
Btanchen wie der Automobilindusine, der Logistik oder der Luft- und Raumfahrt. Sie
kombinieran die Moblitat von Roboterplattformen mit der Geschicldichiedt van
Manipulatorarmen Dadurch sind sie in der Lage, sich In komplexen Umgebungen zu bewegen
urd mit Objekden umzogehen Das st eing besonders wichtige Fanigheit bel Anwendungen in
der Fertigung. Ausgesiatiet mit Sensoren und Kameras, fuhren diese Roboter Inspektionen und
Wartmgsarbeiten an Maschinen und Anlagan durch. Einer der eptscheldenden Vortaile mobller
Manipulatoren s, dass diese Maschinen unmitielbar mit menschiichen Arbeltskraften
zusammenarbaften konnen Der Fachirafie- und Personaimangel Tur Fabriarbeitsplaize durfie
die Nachirage kinfiig vweiter sizigem

4 - Digitale Zwillinge

Digitale Zwdllinge werden zunshmend singesstz!, um dis Leistung physischer Systeme mil
caren vimellen Abbildern zu oplimieren Dia Roboter in Fabriken zunehmend digital integriert
=ind, kénnan digitaie Zwillinge die erfassten realen Betnigbedafen mitzen, um Simulationen
durchzufuhiren und wahracheinliche Ergebnizse vorherzusagen Als refnes Computermodel
lassi sich der Zwilling unier Stresspedingungen festen und verandem, ohne daszs dabel
Verschigilh oder ein Sicherheiisnsio emisteht. Im Vergleich zu Tests mil physischen Systemen
spaten selche virtuelien Simuiationen emebliche Kosten Der Vorfell Digitale Zwifings
dherbricken die KIuft zwischen der digitalen und der physischen Wel

5 - Humanoide Roboter

in der Robofik gibt es bedeutende technologische Forlschritie ben den Humanglden, die &in
breites Aufgabenspektrum in verschiedenen Arbelisfeldern Gbemehmen kiinnen. Das
measchenahnliche Design mit zwei Ammen und zwed Bainen ermaglicht es dem Roboter. fiexibel
in Arbefsumgebungan eingeseizl zu werden, die sigentiich fur Menschen geschaffen wurden
Er fassl sich beispielsweise letchi iIn beslehende Lagerprozesse und Infrasirukluren integrizren,

Chiras Ministemem fur Indusinie und Iformationstechnolegie (MITT) verdffenilichte kirzlch
getaillierte Jele Tur die Ambitionen des Landes, bis 2025 Humanoide In Serie zu produzieren,
Gas MITT geht daven-aus, gass Humanoide eine weilere bahnbrechenda Technologie sein
werden, ahnlich vae Computer pder Smariphones, de die Art und Weise, wig war Waren
produzieren und wie wir leben, verandam kénnten

Qte potenzigllen Auswirkungen von Humanoiden auf verschiedane Seidoren machen sie zu
a\nem spannenden Entwackiungsbereich Die Einfuhrung von Humanoiden auf dem
Massenmarkt blelpt jedoch eing komplexe Hersusiorderung. Ein Schitzseliaitor sind dabel die



Kosten: Dar Erfolg wird davon abhidngen, ob sie sich bespielswess Im Welibewerb mif
stablierisn Robolenidsungen wie mobilen Manipulatoren rentieren

_Die Top 5 Robotik- und Automationsirends 2024 zeigen, dass die Roboflk ein multidiszplinarar
Hereich isl, bei dem sich die Technologian gegenseitig uniersiuizen, um infeligente Losungen
fur alne Vielzahl von Aufosben zu schaffen”, saot Marina Bill, Prasidentin dar Intemational
Federation of Robotics. _Diese Fortschrilte werden weiternin das Zusammenwachseh van
Industrie- und Servicerobotik und die Zukunft der Arbeit pragen *

Downloads

Bildesr sowie die Pressemeidung inenalischer Sprache finden Sie auf unserer Webselte:
nitps./ifr ordf-pressyeleasesmewstop-5-robol-rends-2024
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Uber die IFR

Eie tnternafional Federation of Robolics ist das Sprachrobr des wethweien Reboliondusirie. IFR verinit
nationate Robolerverbande. Forchungseinnchiungen sowie Roboterhersteller aos meahr als maenss)
Landem IFR wurde 1957 sl nichi gﬁw'ﬁ'lﬂﬂﬂma'k& Choanisaion gegrimdal. Mahr auf v i @n

Das IFR Statisiicsl Department st=il Branchendaien filr folgende sisfistische Jahrbichar bered

Workd Robofics - Indusirieroboler: Dieser sinzigariios Bericht iefed wethesite Siglistien iber
Industieroboter in einheitichen Tabelien und emmbglichl sussageizhige Landanemleiche. Er enthal
stafisiische Daten aus circa 40 La3ndem aufgeschiiizzel nach Anwendungshersichen Industissekionen,
Robolerarien und anderen lechnischen und wirtschaillichen Aspekien Fir auzgewshiis Landsrsind
Produklion=-. Exparl- und Imporidaten aulgefirt. Mil der Roboferdichis, d h der Anzahl von Robolern i=

10 000 Beschaftioten, wird zudem sin MalR fir den Automationsgrad angebotan



Wiedd Robotics - Sepviceroboter: Disser einzigarics Benchl beschieitd markifahige Praduki=s, Aufgaben,
Herausforderungen und neus Endwicklungen our Anwendung van Servicercbotem Der Bericht 2nthadt de
Ergebrisss dar jahriichen IFE-Sanvicercholar-Erhebung zum wellvasiizn Aksst von professionsh und
privat genuizien Servicerpbotem =ovwne eme Emﬂmnﬂuﬁn‘m‘talyﬁm einar volistandigen Lisle alter
gam IFR tekannien Sevicsrobolerhersislier Die Studia vard gemeinsam mil den Robofk-Experien des
Fraunhofer IPA, Stutigart, erstelif
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