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DEPARTMENT OF

ELECTRONICS AND COMMUNICATION
ENGINEERING

Value Added Course

on

Internet of Things using LORAWAN Technology

Date : 31.07.2023 to 05.08.2023 Class : 111 ECE
No. of Participants: 20

Academic Year: 2023-2024
(ODD Semester)

i
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Academic Year
Regulation
Department Name

Name of the Value Added Course

No. of Credits

Category: Theory/Lab/[Hands-
on/Skill based cte

Name and Details of the Joint-
organization (industry/NGO ete) if

any

Resource person details

Three Member Committee details

VAC Coordinator Details

Duration (30 h mandatory)
Period

Venue

B A I\E A 2 O B &

COLLEGE GF BNOINERRING A TROMNOLOOY
FREY PO RPsrdA | PR e fies v

A L L ]
LA LN T \.ﬂnulnlu"kl’lnﬂl

2023-2024

2021

-
LR T

I'lectronics and Communication

I'ngineering

Internet of ‘Things using
LoRAWAN Technology

2

Hands-on

Enthu Technology Solutions
India Pvt. Ltd, Coimbatore

Dr.K.Subramanian
Enthu Technology Solutions

India Pvt, 1.td.,

[§]

Coimbatore

Dr. R. Suresh Babu,
HoD/ECE

Dr. S.Nisha Rani, Course
Incharge & Expert

Er. S. Alwyn Rajiv,
Chairperson

Dr.S.Nisha Rani. AP/ECE

45 Hours

31.07.2023 to 05.08.2023

(6D

Resecarch Lab- ECE Lab |

(ECE Dept.)
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Gondelines / Assessment of VAC:

Lo Intermal 40 Marks, Preferably Assignments such as mini projects,
presentations, worksheels, ele,
20 Extemal o0 Marks. MCOs type.
MOOQs Type question paper pattern @ Part A 30 x 1 - 30 Marks, Part B
15x2 - 30 Marks
Fotal (INY £ BN 100 Marks
Passing Criteriaz 50 Marks
No revaluation and no re-exam will be entertained.
- Mode ol External Exam: Online proctored mode
4. Duration of the xam: 1 h 30 min

|

N o~
i~ .\ —/‘. i
e A\ /'.\-_ Ny
VAC Coordinator Hal)
A ra—
1 4

Dean (Academic Courses)

Iincl:
1. Syllabus Copy
2. BoS Approval
3, Three Member Committee MoM
4. Geo-Tagged Photos
5. Certificales of all participants
6. Questionnaire
7. Atendance Sheet
8. Evaluated Answer script
9. Test Report
10. Feedback form

11, Feedback analysis
12. Swedents” oral feedback and Video (recorded video)
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Minutes of 3 Member Comrmittesr Mesting

Merbmr | - Head of the Deganmnent - I B Suresh Bzbu
Vermber 2 Crpzse Incharype Ebrpen Mermbpes  [D1 54 Yk Van
Member 3 - Chaurperuon - Mr S Alwryn By

The following points were discussed in the 3 Member Committes mesting hield om (47~
June 20123,

| Drscusmsed 2orst the Syllzinn ywven by Eathu Techaddegy Soltunr Indiz Pa 124

i —y ¢
Conrmirzzore om T June 2023

2 Deaded v umduct online pre requirerment veaon v I BUCE Studerts on 7 Judy
2523

3 The date of the courys were decidad i the mesting 22 3012025 @0 SIErUIZS (%
deys)

i F L i l 1’ o
4  Drscumsed to conduct renew of gropect sfier the commpletson of the wune

S. Discussed zhonat the venue 6 f wzlue 2 .-’,‘f:;'. Preerasmi

¥
P A
. » 4
- )
P
Courwe In-charge f.Tat(f.}mirwrwn HOD/ECE
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\ ot Technology Solutions India Pyt Ll
Plot Ne 12 P MR Layout, Sth Street, Rlock - N,
“N“hlll?th Deepa M Noad, Goldwina, Civil Aerodrome Post,
\ Colmbatore
India
GSTIN  MIAADCEOORINLT)

Proforma Involce &d“nhl,!.

ETS/22-23/P1I02

Prpbarma basolie Date o i SRR Place of Supply Tamil Nadu

L% LU ALY ST 1906 2020

Refeiwnie # Your phone (afl dated on 00 08 2020

i Te Ship Te

Namara)l College of Engineering and Technology Kamara) College of Englnesring and Technalogy

-\ r L Rsty s s Lo Moagaemeal oy e P AT T .l..‘jp--,-—--”rln,--[__

N Py LTI Y 1Y ) P L Nagar b iellak B Y

N\ . (IR ) "a LY [ T b N SENCRY iy EELL Tan LYETH AIST0L India

® L e01 %33 AL ") oDy a%29 AT

SNO ITEM & DESCRIPTION HMEN SAC QUANTITY UNIT PRICE FXTENDED PRICE
1 Dnte 6 ey Latue Adsed Courte 00 Intermet of Things 239793 20 1 BOQ QD W OOD OO N

W2 LoRAWAN T hoatogy
Totals 20 1,800.00 ¢ 16,000.00 €
Sub Total 16,00000 ¢

CGST J.240.00 7%
PO 6 day Value Added Coutse on Intermet of Things

Vg LaRAWAN Teohnalagy SGST 3,240,000 ¢

The Pog A Braposed by [ I Sureshbabi & DT Prath na
i hn g Tatal 42,480.00 ¥
sihbe Brarsch R

Max W atrength 20 Total 1n Words Forty-Two Thousand, Four Hundred And Eighty
HANES-On Traring Perod 6 days Rupees only

Tramung Charges Rs 300 per student per day

Obvective For Enthu Technalogy Solutians Inda Pyt Ltd

« TRontraduoe the tungdamental archtocture of Microconttallers

the interface of pernheral devices (SeraeruActuaters)

v e e LN Detween Morpoonte

37 Fand with LoRadaT

* Unaerstand the concept of Wireless Commurication Protocols for LoRa

- Dr. K. Subrumanian
Techaical Lead
PSR T '-““:1 e ST Enthu Technology Solutions India Private Limited
* Understand the concent sFMQTT. RTTP Arotocols Coimbuatore-04
I — Cell: 9944849058 | Email: subramaniandenthutech
» Bayug KnowledGe of Mcroloniroiier - -

« Bagsic Knowledge of C Programming

in the Technology Training Pericd { | §.- | 1

Authorized Signature

s JoT 4 platfarms and ublizations
» Bavnditoae M Fi5y wanled devices
g ¥ . = i J RN
s jntroa 1 to & Joed systems and mucraconirolierns
. .

s |nte . A+t
.t t re 13 and Library installatian
= At 'y EGP et
N 5 P rfacing with ESP 32
Segy
. o rertacing with WDM

- . AT I - TR APVEEGAE T

el +01 8340707197 Mail info@enthutech W htt wiww emthutechin/ GSTIN 33AADCES0AR3M1Z

Page 1
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Enthu Technology Solutions India Pyt Ltd
Plot No: 32, P.M.R Layout, 5th Street, Block - B,

Deepa Mill Road, Goldwins, Civil Aerodrome Post,

Coimbatore

India
GSTIN : 33AADCE9083IH1Z)

ﬁﬁnth“t".‘h

v Hands-on dema with WDM IR sensor
& Hands-on demo with WODM SHTIL sensor
* Hands-en demo with WDM DHTT1 sensor

Day 2

Sesson |

o Thingspeak Cloud

« Qata monitoring in the claug using WOM

* Device control usirg Cloud platferm

+ Device contral using Matile applcatian | WDM)
« Data monitenng using mebile applicaton

Sessian i

= Introduction to Bluetooth

* Introduction to BLE

« Device cantrol and data accessing using Bluetoath
* Light, Fan cantral Using Bluetooth

* Bluetooth Apphication interfacing

Day3

Sessi00 |

= Intraduction to LoRa Technolegy & LoRaWAaN Technology
» Introduction ta Radio Frequency

= Node to Node Commymicaton with LoRa

» Install LM Library far LofaWaAN Cammunication

= Custamge the Lbrary for Frequency & Boards

= Pin Mappirg with Hardware using

Seesion I
« Configure LoRaWaN Gateway in Netwerk Server

= Uplink fram End Mode ta Network Server usng OTAA =Made/ ADF Mode

+ Decoding the Aeceived Data
+ Dawnlink Data fram Netwark Page to Fnad Device

Day

Sessian |

+ LM15 Senser interfacing with LeRa

« DIY. IR Sensor Interfaring with LoRa

« Uplink frem End Node to Network Server wsing OTAA Mode
« Decoding the Receved Data

+ Downling Data from Network Page to Enag Device

Session |l

« Ultrasonic Sensor Interfacing with LoRa

= Uplink from End Node 1o Network Semver using OTAA Mode
* Decoding the Received Data

« Dowrlink Data from Network Page to End Device

» Application server Registration

Day 5
Session |
« Introduction to ThingZmate Cloud Applications

« Gateway Configuration

= Dewvice integration
+ Data Visualizatan in Application Server with Multiple widgets

Sessian Il
+ Hands-an dema: Ultrasonic sensar Data wisualization In Application

Server
« SMS, Emall Alert using ThingZmate

* Review

Tel: +91 9940707197 Mal info@enthutech.ir

Web hitps

-

)
21

i oA
4

v.enthutech.in

GSTIN

3IAADCE9083IH1Z]
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!len'(hutech Deepa Mill Road, G
o Colmbatore

India

GSTIN JIAADCEY0DINLZ)

Day &

* Prajegt Suppert and Neview

The o f
teame af the Course The panticipants will be able to

* Undery
o Land the impoanance of o crocortrollers far Lafia laT
*Undertan r I
Py A the contept of Wirelras Communic ation Protoe nly
oW The signiligance gf Lofa 1ol

* Design ; .
a0 and Develap Lefa-laT-hased applications for societal lssues

Syllabigs designer tar e ¢ pures

s n v { r
Tustry ENTHU ACADEMIC SOLUTIONS, Academic division af Enthu

Technolagy Salutians India Pvt LLd, #90, First Flaor
Feelameduputte Calmbatare -641 004

Hat » Feauir {
dware required (Provided Ry Industry on a returnable hasis to each

batch)

* Wireless Development Board(WDM)

Sensor & Actuators Used for Practical Learning (Provided By Industry on @

returnabile basis to each batch)
* LED - 3 gty

* Soil Malsture Sensat - 1 gty

* BH17%0 Sensor - 1 gty

* IR sersor - 1 gty

* Ultrasomc Sersar - 3 gty

* PIR Sensar - L gty

= Flame Sernsor - 1 gty

* DHT11 Sensar -3 gty

= LM35 Spncor - 3 gty

Software required: (Provided By Industry to ecach batch)
» Arduino IDE
« ESPI2 gev library

Infrastructure Reguirements from Institutan for Hands-on
« Individual PC / Laptops are mandatary

» Projector classroom & Roard with Marker

« 230V, 5A Socker for Develepment Baard-Power Supply

« Unirterrupted Wik without Firewall{Most Mandatary)

+ Myultimeter and necessary extension boxes.

« Audio systems; Mic & Speaker

Benefits to the Participants:

« Expnsure to Latest Technologies

« Participating in National and |International Contests
- Expasure te Praject Davelopment

= Cpportunity to become an Entrepreneur

« Placement Opportumibies

Terms & Conditions

« Payment. Immadiate Payment

« Mage of Training: Onsite/ Institute

« Duration of Traming: 6 days, 5 hours per day
« Session of Training. 2 per day

+ Batch Size: 20

« Training date: June 2023

Additional

Th £ DA anplicatle for Enthu Tecn Resource Person {Actual)

1. Resource person's travel will be taken care of by Enthu Tech
2. Food & accommedation will be provided at the Institute Guest

Enthy Technology Solutie

ns Inelio p
Plot No: 32, P.M.n Layout, vh Ll

5h Street, Nock - n,
oldwins, Clvil Aerodrome Post,

55N Square,

s t—

VaC tou'ﬁ&lm\w Hop)| BUE

5/ 6(\\-«*‘1‘

%

Tel- +81 5340707197 Mall: info@enthutech.an

Web: https/iwww.enthutech,in/ GSTIN: 33AADCE9083H12Z)
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Department of Electronies and Communication Engincering

Seventh BoS Meceting Minutes

Date :30.09.2023

Time 1 2.00 PM

Venue : VLSI Lab, ECE Department

Link (hybrid mode) s https:A/tinyurl.com/mubnhaud

The following members were present:

S.No.| Name of the Expert Designation C?l[lﬂCii.;'—__
1. Dr.E.S.Gopi, Ph.D., Associate Professor/ECE Anna University B

National Institute of Technology,

Tiruchirappalli,
Tamil Nadu

Nominee

(Enline mode)

Academic Council

(mmh Hore

2. | Dr. M. Sabarimalai | Associate Professor,
Manikandan Ph.D.. Department of Electrical Engineering, | Nominee
Indian [nstitute of Technology hﬁ‘%{?&}%r _
Palakkad =e|ey| 201D
3. | Dr. A Kannammal, Ph.D., | Associate Professor/ ECE Academic Council
PSG College of Technology, Nominee
Avinashi Rd, Peelamedu -641004, (_Cnhhn.o.. rods)

4. | Mr.M.Chinnathambi, M.E., | Technical Lead

Viasat India, Global Infocity, Module
[&2,

5th Floor, Block C, No.40, MGR
Salai, Perungudi-

OO0 097, ('11L111| I

Industrial Expert

pf\ G’f 1 é‘f‘

5 Ms.A.Anto Amala, M.Ii.',_ Associate Stall 'L ngincer,
Samsung Semiconductor [ndia

Research,
[axmi Sagar Layout, Mahadevapura,
g Bengaluru, Kidnataka 360048

Alumni
\

o aSaiY X L
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Internal 1o nly Memberenl o'

S No ] Name of the Foenliy

1% 10 Suresh Nalwn

L

[ Pandiseli

3 DeN M Mary Sindhuja

4, I 131 T Prathila

5. I)r S Nuhi Rani

—_— _—

J Mrs.C \w"n am
I

Mr. l" Arav md

-
! -

8 MR Ashok
|

9. | Mrs.M.Stella Merey

10, | Mr.S Alwyn Rajiy

11, i NMrs P hMuthumari

Nesipnntinn

Professor & Hewl

Associnte Professuor
Associnte Prolessor
Assistant Professar

Assistant Professor
Assistant Prolessor
Assistant Professor

Assistan! I'rofessor

Assistant Professor

B |
l%xlﬁ ’ }
S— — —_— Va e —

Signature
[| ':, ( i »
’ I "'-3;' -
O P
uu)};’?\ 27,
— 30 \*\??

Assistant 'rofessor

Assistant Prolessor

e

12, | Mrs P Ramalakshmni

13, | | Mr.R.Rajprabu

Assistant Professor

Assistant Professor

(¥ Scanned with OKEN Scanner



OO70000 0 Weleame niddiess by Tl

S D R Suresh b, Professor & Dead

00702008 Approval of 6" oS Mecting Minnes & Ae

welcamed the oS members

than tinken

Actinn Tulken
Unit 1 is Tenmed as basic for all the

prnlu'.'-:inrl:ll COUTSCS

Semiconductor Test  Engincering
Course will be handled by the faculty |
by  Tessolve |
Itd, Dangalore. |
Industrial

meinhers trained

Semiconductor  pwt
Tessolve  Semiconductor
persons will also handle some topics.
falue added courses are completely

handled by the industrial persons. _I[
HD;HT.'\rmmicn course s included in |

Institute level minor courscs. |

Many students are doing projects with
other department students

Included Microprocessor as | unit in
Embedded and modified the course

name  as  Microprocessor  and

Embedded Systems

i1s combined with
included  as

Control
sensors and is

syslem

Mrofeesional Elective, l
Included the course Statistical Theory |
of Communication which may include
Detection, Estimation and Information
Coding.

Artificial - lntelligence and  Machine
Learning is brought to V1 Semester

——

experiments  are
included and moditicd the course title
s Microprocessor and Embedded

Hiem [ Sugpestions of oS Members
l Ny in 6" oS .\h-rliru_: - )
| Dl S Gopi I'h D sapgested 1o include
prevequisites for cach conrse in the
} . I'Eﬂ:._‘iit_‘ll_‘liﬂ clucli'.c Iiw[__ — —
| 3
| 2.
DelE S.Gopi, Ph.D. insisted 1o have some
ol the courses as imdustry based and
| partially it can be handled by the experts
| trom industry,
|3 DeliS Gopi, PhD., ﬂ|;fT;LIL‘.L‘.ESI(‘d to have |
; Data Analytics as a common course for all
| [ the depariments
| 4, ‘| Dr. M Sabarimalai Manikandan I’h.D.,
| insisted 10 give Open ended projects across
ll_ | the departments. -
1 S Dr.lLS.Gopi, Ph.D_ and Dr. M. Sabarimalai
' J Manikandan Ph.D., suggested to include
;' Microprocessor as 1 unit in Embedded and
.! ) modily the course name as Microprocessor
: and I'mbedded Systems
:‘-—_‘(:___‘_DTIE.S_GHPL_ PhD., msisted 10 combine
control systems with Signals and Systems.
Include the course Statistical Theory of
| Communication  which  may  include
: Detection,  Istimation  and  Information
| Coding.
,' Dr. T Prathiba suggested to bring the course
| Artificial  Intelligence and  Machine
| I Learning in VI Semester. Move the course
‘l Statistical Theory of Communication in VI
' | Semester,
JH 7. J I-J;.l:'.h'.f}u;;'i_,‘l’h.lJ., and Dr. M. Sabarimalai MiL'I'H;Wmur
| Munikandan  Ph.D., suggested 10 include
| ! Microprocessor  experiments — also  and

' 'mudi]'y the course ttle Tor Embedded

Systems labaratory

G Scanned with OKEN Scanner




| Internet of Things Course. Instead, basies of

| supgested to remove the course RFID and
| include the topics of REID and sensors in
course be

Vireless  Technologies nmay

included with various wireless technologies

used for Sensor ‘Technologies.

Sverems Bbsaratony ne Micioprocessor nnil
{ Il Fonbedided Seacme Tabarationy
p POV S Gopi I'RDY ond De A Satardmalad | VIEST festing  anel  Design for |
ENmbandan D sprpested farename | Testahility - course 1 renamed  the |
[the comee VESE Testing and - Desipn for | conrse s VIS Architeetre far
i Testabilin as VEST Architecture for Signal | Sipnal Processing arnd Machine !
l \ Provessing and Machine Learming 1earning ‘
1 - - - _ - -
| v | Dil S Gopi, PhD . sippested o mchide .
" | : A Included Acoustics and the course
the Acousnes also in Speech 'rocessing .
' ) “lname is chanped s Acoustics &
[ eourse Tlence the conrse name s changed . W
: Speech Processing,
| as Acousties & Speeeh Processing peech Froce k '
1 — - — 1 — I |
| 10 C DS Gopn, PhD L msisted to remove DS Removed  DSI - Architecture and
| ‘ Architecture and  Programming  course | Programming  course  and included
' 1 Instead he suppested 1o mclude Pattern | Patlern recognition and
_ recognition and Computational Intelligence | Computational Intelligence
1. D NU Sabanimalai Manikandan Ph D, . I ,
e Removed  the  course  Multimedia
| msisted 10 remove Multimedin c ) Techni nclud Ii
~ e, ; “ompression  Techniques.  Includer
| ¢ ompression Techniques course. Instead lie | D II ) l d |
: . , | Deep Leaming course
_suggested to include Deep Learning P &
- = T L = — 1 e
12. Do M Sabarimalar Mamikandan 'h.D, Included SONAR - 'l
| P——— . - . ncluded SON/ and the course
Csugpested to include SONAR along with .
[ ) . @ . name s changed to RADAR & |
RADAR. So, the course name is changed 1o SONAR Sienal P ) :
SONAR Signal Processing
- I\ AD, AR -.k SONAR Swml I mcusmp : ; |
13 — E Mi . Nl T o il
Ny . . ' . Microprocessors  are included 1n
| Dr. M, Sabarimalai Manikandan  Ph.D. | (.. : ‘ . 'I
eie i Microprocessor  and  Embedded
msisted  to remove  Microprocessor and | l
; Systems course. So, removed the
Microcontroller  course. Instead  he . '
{ . . . Course Microprocessor and |
sugeested 1o include Sensors and Control ; . {
| o Microcontroller, Included Sensors and
Syslems.
Lumlol Syslems.
s a2 v .. . E . I —
1<, Dr.E.S.Gopi, Ph.D., insisted to remove Bio- | | , [
. Removed Bio-sensors and |
sensors and Instrumentation course. Instead . N |
| . | Instrumentation  course.  MEMS & .
he sugeested  to include MEMS & . . i
_ T Nanoclectronics course is included. |
| Nunoelectronics I
&, l)r. M. Sabarimalai Manikandan  Ph.D.,

REID 15 removed  and

REID

The course

included the topies of

and
|

sensors in lnternet ol Things Course. |

Witeless  Technologies  Course 13

meluded.

(¥ Scanned with OKEN Scanner




stppeated 1o wname the conrse | Renamed the course Commiunication
Communication  Protocol and - Network | Protocol and  Network Security for
Security dor lol as Deviee and - Data | To] s Deviee and Data Security

| Secunty

. o Do MO Sabatimalad Nanikandan - 'y D, '
|
|

|

The course Basie Electronies and its

' U ~Ur. I\‘.-_H,ﬂl.-\?i-l.llil‘:lﬁﬂillﬂmﬁlh]l PhD.,
Applications is renamed  as Analog

supeested 1o rename the course Basic

| J Flectonics and it Applications as Analop Devi | Cireul
evices and Circuits.

- L Devices and Cireuits )
C I8 P DEES Gopi PhD.and Dr M, Sabarimala 1

Mamthandan PhoD., veritied the syllabus of ‘
| Machine Learning and Embedded Svslems

and - insisted that machine learning and | Machine Learning and Embedded
Embedded  svstems  are  two  difTerent Systems  course  is  changed as
[ eourses and it is a dumped syllabus. Focus | Introduction to Machine Learning

tonly on Machine Leaming and the course
name may be chanved as Introduction to

_ Machine Learning,

19. 1Dr. M. Sabarimalai Manikandan  Ph.D.,
sugeested 1o rename the course Electronic
| Product Design using PCB as Electronic
H\:.Itm Design

20. lI)r.I?.h.(mpr. Ph-D., insisted the following | Dr.E.S.Gopr, Ph.D., was discussed in |
regarding NPTEL Academic Council meeting.

*In R2020. Online course is a core | It is decided that the NPTEL course
course. If NPTEL is the online | name will be printed on the

The course Electronic Product Desicn
using PCB is renamed as Electronic

System Design

|
|
|
|

i course, then in the wanscript it may | manuscript.

| be printed as NPTEL course or the | If a student could not pass until the

r NPTEL course name (Which is | seventh semester, he has o write the |
chosen by the student). theory course in VI semester. The

|

‘ * It a student fails in NPTEL, it should | name of the theory course will l‘-c’
not be considered as arrear i he | mentioned in the transeript, !

| compensates with subjects handled |
J by the department. |
r « Mentor role is very important in !
|

. NPTEL course.

BoS members approved the action taken in 6" BoS Mecting Minutes

A

T ST TV

G Scanned with OKEN Scanner




070000 0 Diseusston and nppios il of

0070000 ¢ Peoposed Curetestim o Sylahb foe VI gl VEESemester

VIHESemestin

Nome of the Conrse Supreestions fram o' members

Ul ersad Phaan Nadoes amd Filies Approved the conrse nnd sy lahus

Sttistical Theory of Communieation | Approved the coure nnd syllnbus

e

VI Semester
Nome of the Conrse

roject Work
|

Suppestions from 130S members

Approved the course

DO7.0002 0 List of Open Elective 1,2,3 & o conrses offered

i s
CoNnme of the Course Offered to Sugrgestions from BaS members
CSEL 1T, ADS, . De N Sabarimalan Manikandan PhD., _"._u;r:{t:'.'.*:d i
L, that instead of wave shaping circuits, include linear |
Mechanical, Integated circuits using op-amp with the topies of
Civil, Inteprator,  Differentiator,  dillerential - amplilier
. . Mechatronies and [nstrumentation amplifier, l,
[ Fundamentals ol . ) :
; . and Bio- 2. Also he nsisted to frame the new course as
Ilectronic Devices and

Cireuit Technology combine as follows. Unit Twith Unit T contains
rewts Ny b ) o _
specinl diodes. Add Basics of Digital Electronies as |

Unit 'V can be included  with  the topies ot

combinational and sequential cireuits, For the digital
electronics unit the text book “Digital Fundamentals™ .|
authored by, Thomas 1. Floyd may be included |
CSE, I'l.', ADS, 1. DeM.Sabarimalai Manikandan Pl :gg:-cwtml ‘

LT, that  Telecommunication  Network  Management
Mechanical, course may be replaced with “Sensors and Wireless
Civil, Technologies™ course because Teleconununication |
Mechatronics Network Management course is the outdated one.
Teleconmunication and Dio- 2. They also insisted to fame the new cowrse as,
| Nerwork Management | Technology Umit 1 & Unit I can be Trumed with Sensors topics, |

Wireless Radios and standards including the wopics |
Lol Will, Bluctoth, Zigbee, LoRa REID, l.'ll-'_,I .
Wimax,5G and Unit Vowith Wireless Newwork |

Topologies - Ring, Star, Mesh, Bus and 150 model,

Unit 11 - Busie Modulation scheme, Ui V-

G Scanned with OKEN Scanner



'f|rr‘.' m]m ""'J -'.F"I I

. AYS | e S0 Sabtvernmaln
|' bl I %ot " 1 avppeated that VIEST Pesipn
HE R v By Hi 11 Ba
| eal poiere 1% g I fewr ovther tle fartene nt o oatue]ernle 1,
| [ A ¢
Mechanical, they anusted o change the eanrse at MEMS &
vl 4
| ) Vis) =i
! Mochatronice Y They alaer invisted 1o feame the pew conese il |
VST PDesipn | ool v ol s Digital Lagie ay Ut [ eovered with toptes |
| Technology ol Maste logie Tmiliea CNOS VST as e 1L Unit

| : ] ].l L] 1"

! [ 111 aned Ulnin IV may be coveeeed with MEND i
concepts - Venllop  programming as UtV L-.'|ff||:
programming of Analog & Digital Design. More
U.-'r;'TuT C I Vg piwven for prrogramirring ) :

CSETLADS, [ DeM Sabanmatar Mandoandan Ph 1), suggested (o
Il change the Industeal Tol and In lustry 4.0 course

' Mechanical, titke ainto Industry 40 Unit 1 title 15 ¢t inged as |

FIndustnal 10T and ; ' }

Civil, Introduction to Industey 30 Unit 1 may be hased on

Induan 40 I , ol Bt !

: Mechatronices ol Components. Unit 11 Security vestemns s about
and Do autonomous schicles Umt IV may be Data Analytics
l Technolopy [ and Tmaging Sy stem: _ ,
CSEL 1L ADS, De M Sabarimalai Mambandan Ph.D., insisted to |
FELE, ‘mmhm: Unit I and Unit I, He also insisted that in
Mechanical, Unit I, include topics  under Medical Imacing
Civil, Modalities such as X-ray, CT Scan, PET, Mavnetic .
Medical Flectronics . : -
Mechatronics Resonance Imaging Systems, Ultrasonic lmaging
and Bio- Systems. Rangara) M Rangayyan, ‘Biomedical |
fechnology Signal - Analysis-a ease-study  approach” may be |

N included as one of the reference books

~ Dr. E.S.Gopi, Ph.D., insisted that for all the open elective courses must be sell-explanatory.
#» Dr E. S, Gopi, Ph.D., and Dr. M, Sabarimalai Manikandan  Ph.D.. insisted to add

Introduction to Signal Processing as one of the open elective courses,

0070303 List of courses for PhD candidates

Name of the Course Suggestions from BoS members

Advanced Design of Experiments Approved the course and sy llabus

Big Data Approved the course and syllabus

Deen Learning Approved the cowse and syllabus i
! J |

Muchine Learning Approved the course and sy llabus

Internet of Things Approved the course and syllabus

| - . i e d

a
L
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e toine fed

DS Gopn P DL and DN Sabarimaba Mot andan Ih 1), sugtee
Linerr Myelra, Probabihite amd Staticties, Sumetieal Methed e and Computing an I ot

courees Bl PR conrse wtke
OOT 0000 Mman Valowes ondd Tthics Conrses

NSame ol the Conrse ' Sugecstions from HoS members

Universal Bhuman Valoes and Fihics [ Approved the course and sy Hlabus

D000 TTENMS TOR RATIFICATION

Q070001 Changes or Corrections in the existing Curriculom of R2020 and R2021

i _lt‘i‘h'i@ a Corrections required and \'i‘l‘l:'if_\ the reasuns
Mini Projoct. R2021 [ To move from VI semester to V1 semester because it |
will be helptul tor students placement in VI seniester. | :
Nitistical Theony of Communication. | To move trom V1 semester to V' semester o
R202)
i C2382 \"'"T‘i‘;\-\'k‘-\‘\‘f and [To move from VI semester to VI semester _
Fimbadded Systems, R2021 ,
RS 3 \‘N'H‘_I*I't‘_ﬁgrmr I Tomove t"ru_n-ﬁ'_l semester to VI semester |

Prbedded Sastems labontony, R2021 |

U0T.04.02 0 NI'TEL Examination results (students performance) and action taken for the

students who did not receive the certificates

» Students have 1o complete two 3 eredits NPTEL courses mandatorily tor R2020
curriculum.
In IV LCLE (20212024 Bateh) under R2020, total number of students in the class is
ol. In that, 3 students have cleared 3 courses, 48 students have completad 2

courses, 0 students have completed 1 course and 4 students dudn’t complete any of

the NIPTLEL courses,

e
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NEPTEL Online 'xam Glonney to Aprdl 2022)

i — . f | No.ol | Pass
SENO | Conpse Counrse Offered No, ol No.of .N'h N I '\'N"I -“ Is ne
il Title Institute | Students | Stndents | Students | ¢ l'll'lt."] |
"I'“h_l_l'lt‘lf mtended | passed | fuiled | l
K _ "% Dipital _ 01,
1 m::;f' System T Ropar q 61 24 37 +2.34 1
- . Design | | e I G e (e
NPTEL Online Exam (July to October 2022)
;I.;\n (-“n_lll‘w (ﬁnc _ Olfered No.of | No.of  No. of ﬁu- nf I*ass
1d Title Institute | Students Students | Students | Students | %
_— e M| | Registered | attended passed | failed | |
Y T ac |
| 023 o skills 2k, 58 58 48 10 | $275
_ | hs70 4 | Rootkee — . L ® L] e | S
Introduction . =
eI, |
2 e 1o Internet , n, 10 10 10 - 100
€896 of Things Kharagpur l
— —— ______—___,_____.__,_.___ — e
NPTEL Online Fxam (January 1o April 2023)
I Course | Cour Offered No. of No. ol No. of No.of Pass
= . ] aurse e .
! SLNo i fru Students | Students Students | Students o
, Id Title Institute . - c
I Registered | attended passed | failed
— —‘“_1——7-———_—————“_»———.__ ]
j noe23- | Principles of 1T, =
! 1 23 23 9 14 39.1
| me33 | Management | Roorkee
I : | HGEIL Inlrmim‘li(m‘ 1T, ) ) ||
20 1o Internet of , 25 25 20 5 S0 I
| cs80 o0 Kharagpur {
| Things B | |

Action Plan

~ 0 students (1 eourse completed) + 4 (No Courses Completed) who failed in the reistered
subjects have 1o compensate with the subjects Sofskills / Lo for this semester in NPTEL.

~ Mentors are asked 10 monitor the assignment submissions of students,

007.04.03 : Curriculum feedbaclcand action talien ilany

# Collected the curriculum feedback from the students and action plan is being carried our,

~ Dr LS. Gopi, Ph.D., insisted not o colleet currieulum teedback (rom students, instead other

stake holders feedbacl: must be collected

Y
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0070000 Nalue Added Conrses offered < entification

. 1 i 5 (| [N { - ciir
The tollow e ane the vahie added conses conducted tor the 11 sear stpdentsn the ancademic

Ak BR(L

SoNo Conese N Resomrve Person Participants [ Pt _
' ENER Ranachandran, [ EECE 20 . ~(17
Value Added Courseon | 3 M July 2023 Mo
1 N Pantevh el eanmng students m
vy T eammyg L v bl 05 Aueust 2023
Value Added Conrse on Me R Jevadeswaran, .
B Lol Appheanion Desien othu Technoloe JHaLecE - 2o | 3 July 2023 1o
- . . . v \ i
e Raspbermy Pand [ Solutons India Pt students |08 August 2023
I..\”T\‘n | tli II.
Value Added Course on Dr Subrnmaniam ‘ st
2 The Intemet of Things Fithu Fechnologs I ECE =20 {31 July 2023 w0
’ ST LIWAN b R a b : s - a1
ustng LoRaWAN Solutions India Pve | students 05 August 202
Technology L d

BoS members approved the Value added courses conducted.

VOT.0200: Information about the (Points Discussed in the following)

ltem No, Deseription C Suegestions / Comments from the Bos
| B :\lll.'lllhu_‘l'!\ I

' The HOD Presented the number of students
doing Hopours: Honours with wcci.t!i.’.a:icr:

[ - —

. . v Ninors and s respective courses L.
Number  of  students doing ' i bl

f Lo Tonors with Specialization  dearee-
o Honours Honours \\uhi Semiconducter Chip Design and
T 03 ;
SR Specialization Minors  and  iis | le“'m, G G
b 20 Honors with Specialization degree-
FESPOCHVG CoUrses Sensor l..\l Mogies and WoT-2
| 3. Honows \.::‘:rck -4
L Miner Jearee- Computing
3 N e - 'I |L\.|.[1;"[\“\ l‘ o st |
wdent  Internship (umpia::mn The HOD shared the statistical da of the
details student imternstip Inplant wating details tor
‘ CRI020N R2021
OO7.05.02 LAl e 0! students of IV ECE (R2020) have
| eampleted
AN e o0 Students o T ECE (R202 D e
B iwnl‘cl.\t _____ -
''''' T T e 0D Presentad the Pass peeentage
'\cr wise amd course wise for the academic
(07,0503 Pass Percentage of students dear 20222023 (Pven), i
d ) gll\...t'.- n]uu.lfl T
I Y ear- Pass peiventage - 88335
l\ \\'l:‘ ‘-l\lu\.n scx' R RIRA
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Valoe  Alted Comses ollered | e 1 WY resemted the Vidue adided Ve e
phmed o T vear stdents tor the academie

Planned Tor the academie A
vear My

i
| | ,
00708 ) L0 r Eodmeprated Foll stiaek web deselopment with
. m ) [
F ' I Nl'll\nll. v

] otk Applications widng Node MOU

| [aspbeny 1Y ||
UN L e | e g wiing I'sthon .

|
e HOD Dappily shuared the NIA eSAR 7

N N
NBA CSAR 7 status feomplianee . 3

On 90020080 - NI Complianee audit was |
Prepartion ad s information el

Received NBA reacereditation etended tor |
three yews (luly 2021, July 2020) ]
00705 0 Department achievements between Mo o, Py shaned the ni.punmnl stilent |
[ ¥ |
A3, | :
0" and 7" o8 and laenlty achievements with the Nos
f members,

|
|
|
|
00705018 1
i
|

—_—— e

007.06.00 : Any other Hem
# Neat oS Meeting is tentatively seheduled on Marel 2024,
07.07.00 2 Vate of Thanlks

~ The meeting ended with (he Vore oF Thanks by De.SNisha Rani, Assistan
Professor, Depariment of Electronies anid Communication Engineering, Kamaraj

College of Engineering and Techmology, Viendhunagar.

“ i NI -
\ —_ > [ oAl v ‘\
o .w.—&l_ \1 LA
b |o|&0.q_a->
BoS Coordinator oS Chairman
DeSNisha Rani, AIYECE DedUSuresh Babug
LoD 71
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Mark Statement

\'.l“' “'d"“ e R llll‘ihfl ol "‘"ll! -llﬂl I all AW AN "lh”ﬂ'n'l {‘l nt ]"lﬂ In ntm 'n’”‘

Department of Flectronics and C ammunication § ngineering

- |
i ; Internal  F aternal Tatal
T \h;h‘ 5::.::: Name of the Stadent Mark Mark  Mark (160
(40 mark) (60 mark)  mark)
| | 4 ! b ¢ I
Al RRTLICS -ll‘1H«mmll!ll\}'h!rl‘irH (I T R o i
TIUTCE 920821 106003 DIARANIDHARAN R 12 n | s
LV IR 920821 100029 AR THASARATHY P % | 24 [ 60
|4 (21U "H': 920421 :nm:t:‘.v HIYAR S 18 22 | 66 |
LS 2IUECOT) 02106005 [BAT AJI A & 25 | 3 |}
2100014 920421 106007 JALAGLISA "'""‘""“"‘P’“| 36 17 73
- ANAN R |
| ) ' — ) — 8 S
7 21U fllh Y0421 106020 | |KIRUTTIIYA ‘ 40 | 27 67
. VAISHNAVIS , _
| B :."'II'IHI Ilu JOA21 10 1% \l!*\.‘. - ;__:;' :_ 26 _ 57 _-:
|9 [21UKC rm. B20421106005 [HOOBALAN § | 40 | 41 | & |
.
| 10 i:m-.:;'u:?lu:m:l 106022 }:’\T l':""'” HRUBaSS 36 16 ’ 52 |
— | ! -
T 2IUECOV [ 920421106018 KEERTHANAM |3 | 31 [ 10 |
12 [ ‘!l u:m Y221 106042 &IIHIH]II(.‘-.HIH{__P _J 37 I_ - 62 !
_H {210k mn ) HPHHNH" 'I-‘Illihll ARUNVARNA \IL 37 _1__4” |
L “[l Hi rn:tlu 0421106055 YUWASRIT ____1__ 32 0 62
1« 2IUECO47( 920421106034 in\m .G 38 34 2
16 [21UEC039] 920421106048 [SUREKAK TSI
17 '*1{ TCOS71 920421106305 |VETRIVEL.B 39 | 3w IL
18 21UECOSK] 920421106301 [BHARATH VAJR T T “0
19 : LUEC060] 920421106302 [MUTHU RAAT K 3 19 | 55
20 |21UE LCOO1| 920421106303 [SATHISKUMAR.S 36 3 | s |
W Q&ﬁk_____._ A N en—
f VAC Coordinator ; HoD

N

N\~

Dean (Academic Courses)
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COLLEOR OF BENOINEERING & THOMNOLDOY Q

(M Aaatossvessveaniim Dovmub0aatlanen A v iarp gy 1oy o A Ty B R BRI
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PR MNagar W ekl PSP (e VIPTLITRRILIMI ATEA M)

Department Electronies and Communication Engineering

Value Added Course on Internet of things using LoRaWAN Technology
Event Date: 31,07.2023 to 05.08.2023

Mark Statement
Regulation: 2021

Department: ECE
Year: 1 - - Semester: V
S1. Internal | External Total
No Roll No. Reg. No, Student Name Marks | Marks (100)
il | L Ey |
21UEC003 | 920421106010 | DHARSHINLS 35 27 02
2IUECO0S | 920421106008 | DHARANIDIIARAN.R B 22 54
21UECO06 | 920421106029 | PARTHASARATITY.P 06 | 24 60
21UECO10 | 920421106024 | NACHIYAR.S 38 28 06
2IUECOLL | 920421106005 | BALAJLA 34 25 59
"ALAGUSANKARANA .
. - (4 ]
21UECO14. | 920421106003 |, “oi o 36 37 73
| KIRUTHIYA |
9 (" 9 2 ]
’7. ‘ TUECO16 | 920421106020 VAISHNAVLS 40 27 67
|8. | 21UEC021 | 920421106038 | SARAN.V 31 26 57
[9. | 21UEC025 | 920421106006 | BOOBALAN.S 40 41 g
MU iD SABEL e
10, } 21UEC027 | 920421106022 :\ILII;M EEAREER 36 16 52
1. | 2IUEC031 | 920421106018 | KEERTHANA.M 33 37 70
SHEEBA = ——
12. §li2 21106042 | 2 )
‘ IUEC033 (9 0421106042 | 1 e 37 25 62
RITHISH N
2 Y,
(13 } 21UEC036. | 920421106037 | ) 0o bnin o 37 40 77
[ 14. | 21UEC043 | 920421106055 | YUWASRLT 32 30 62
[ 15. | 21UEC047 92[;42110503ﬂ RAMILB.G 38 | 34 BE R
[ 16. | 2IUEC049 | 920421106048 | SUREKA.K | (S ar e |
| 17. | 21UEC057 | 920421106305 | VETRIVEL.B — | 39 | 39 | 78
|18 | 21UEC0S8 | 920421106301 | BHARATI VAR 39 41 | 80
[19. } 21UEC060 | 920421106302 | MUTHU RAALK 36 | | s
[20. [ 21UEC061 | 920421106303 | SATHISKUMAR.S 36 | 14 | s0

o ~ o
(Dr.K.Sul ;‘@q
?_km- )
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CERTIFICATE OF TRAINING

Department of £lectranicsS_ and. CommupiCakion Endipeewing ________ successfully

undergone 6 days of  value Added Course on Internet of Things using LORGWAN" Technology

during ____31.07.2023  to 05.08.2023 handled by Enthu Technology Solutions

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : b2
\J’ . /’/‘,/W_j m‘
Mr. Prakash V. Anandan : Mr. Moorthi Kanagaraj
Head - Enthu Academic Solutions Founder & Director
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EienthUteche "

CERTIFICATE OF TRAINING

—— —— ——— ——————————— i . —

during 31.07.2023 1 to 05.08.2023 handled by Enthu Technology Solutions

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : Gl

\J {]/“'/\H) F.Nf

Mr. Prakash V. Anandan

Head - Enthu Academic Solutions

Mr. Moorthi Kanagaraj

Founder & Director

@ Scanned with OKEN Scanner



Ejenthutech“ |

CERTIFICATE OF TRAINING

Wit b Lo cortity that M/ M /[ 'me_.‘jﬂ'//.h.'f, P
bopattmoent ol Llectvanres and Communicolion Lngineeying sucoanuiully

Lndorgono O cl Iy Ol Value Addoed Course on Internet of Things uulng LoOROWAN" Technology
cluring 31.07.2023 1O 085.00.2023 handlod by Enthu Technology Solutions

India Pvt Ltd, Colmbatoro at Kanmnaral Colloga of Enginaaring and Technology

(AN Autonomous Insitution), K.Vallakulam, (Near Viradhunagar) Exam Score : bo
\) ./)/’_}/\,; | - ld—_r‘!_ g"}.
Mr. Prakash V., Anandan Mr. Moorthi Kanagara)
Hand - Fothio Acadaimle Solutlons Fostanelar Lo [)rmedeer
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CERTIFICATE OF TRAINING

This is to certify that Mr/ Ms______MNachiYax.S |
Department of Llectranicl _and  Communicalion Endineextng ____ successfully

undergone 6 days of  value Added Course on Internet of Things using LoRaWAN" Technology

. —————————— T S — — — — — —— —— — — —— —— ——————————————— —— —

during . 31.07.2023  _to _ 05.08.2023 handled by Enthu Technology Solutions
India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology | j
(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : bb |
N N
- /] k &q ! _|
Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj ' .:
Head - Enthu Academic Solutions Founder & Director

@ Scanned with OKEN Scanner
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CERTIFICATE OF TRAINING

|
|

during 31.07.2023 ___ to 05.08.2023  hgngled by Enthu Technology Solutions

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : 59
Ll S g
Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj
Head - Enthu Academic Solutions Founder & Director
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CERTIFICATE OF TRAINING

This is to certify that Mr/ Ms_ﬁ.{g.gi_smga_r_g_m-ragmm;& _____________________
Department of E/ectronicl __and_Comimun.calioo. Epg:neexin g ___successiully

undergone 6 days of  value Added Course on Internet of Things using LoRaWAN" Technology

S N EES NN S WS e e e e e e e e — i ———————— — — - — — — —— — T ———— —— ———

during 31.07.2023 to 05.08.2023 handled by Enthu Technology Solutions

- - -

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : 73
= — Z !
J. k=< |
Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj
Head - Enthu Academic Solutions Founder & Director

@ Scanned with OKEN Scanner



CERTIFICATE OF TRAINING

This is to certify that Mr/ Ms___K 7yutbiYa _Vatshools -8 ——__
Department of Electronics _and _Communication_fngdineexng

Eﬁenthuteche i

S — i — T — i — — i — i —

undergone 6 days of  value Added Course on Internet of Things using LoRaWAN" Technology |

during 31.07.2023 to 05.08.2023 handled by Enthu Technology Solutions

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar)

V- W/“”ﬂ—p e '

Exam Score : b1

Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj

Head - Enthu Academic Solutions Founder & Director
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CERTIFICATE OF TRAINING

This is to certify thatMr/Ms__ Savan.V. oo |

during 31.07.2023 to 05.08.2023 handled by Enthu Technology Solutions :

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : 57 |
Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj
Head - Enthu Academic Solutions Founder & Director
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CERTIFICATE OF TRAINING

This is to certify that Mr/ Ms___RepLalan.g

Department of _Eseclrontcs_ aod- communication En3ineexIng ____ successfully
undergone 6 days of

—— A —  ———— —— — ————— —————— —— —

- [ ——— B ——

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : §1

J ﬂM £ Sas

Mr. Prakash V. Anandan

Head - Enthu Academic Selutions

Mr. Moorthi Kanagaraj

Founder & Director
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CERTIFICATE OF TRAINING

This is to certify thatMr/ Ms___ Muhamed _Sabeev Alf-8 |
Department of _L/ectwnoicS__Qod_Comrounitakion Engineexing ____successfully |

undergone 6 days of _ value Added Course on Internet of Things using LORGWAN" Technology

————————— i ——— i —— — ——— —— — — — — —— e e e —

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : 52-
Je t_&a |
Mr. Prakash V. Anandan Mr. Moorthi Kanagaraj ‘
Head - Enthu Academic Solutions Founder & Director

@ Scanned with OKEN Scanner
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CERTIFICATE OF TRAINING

This is to certify that Mr/ Ms

Department of _EJEC&!_QGECﬁ__ani_Commw)JLabiaD__Eogjmzmg____

successfully
undergone 6 days of

during 31.07.2023 to ____05.08.2023 handled by Enthu Technology Solutions

S e

India Pvt Ltd, Coimbatore at Karmaraj College of Engineering and Technology

(An Autonomous Insitution), K.Vellakulam, (Near Virudhunagar) Exam Score : 70

G oy,

Mr. Prakash V. Anandan Mr. Moorthi Kanagaragj

Head - Enthu Academic Solutions
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Value Added Course on Internet of things using LoRaWAN Technology
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MCQ Test - Value Added Course on
Internet of Things using LORaWAN
Technology

J023 20240000 semester I Year ECE - Semester V(31,07.2023 1o 0508 202 3)

Hi, Prathiba When you subnmit thes form, the owner will see your name and email address

1. How many Frequency channels for downlink? (1 Point)

2. LoRais ___layer (1 Point)

() Network Layer
() Physical Layer

() Application Layer
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Data Link layer

L Which one out of these is not LPWAN technologies? (1 Point)
() Siglox
[ Wih
() NBlOT

( ) LoRa

4. LoRaWAN is __ layer (1 Pont)

() Network Layer
() Physical Layer

\___\.- Application Layer

g:‘; Data Link layer and Data Link Layer

5. How many default frequency channels for uplink? (1 Paint)

s

3

po—

r’ -
|
M

O O

—
o
un

6. How many Frequency channels for uplink? {1 Point)

()1
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()7
()o

7. For uplink, the maximum transmission power is limited to (1 Pont)
IL_) 28mW
() 25mw
() 35mw

() 15mw

8. ABP Stands for (1 Point)

C) Activate by Program
O Authenticate by Program
O Activate by Perscnalisation

O Authenticate by Perscnalisation

9. AES encyption Key Size (1 Point)

O 126 bytes
() 126 bits
(") 128bytes

() 128 bits
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YO Ranchuaith Ry LeRa alogataend to channgd (1 Point)

AR T B LA
ARETA TCRR AR T T
YRR - RN

wra 1o

PEOwhat ek De the LoRAWAN Inglian Standand Frequency ? (1 ot

L |4

O AR st

1 h NS BT e

OO0 NSl &t ARG
N

NS R8T G

12 What i« the modulation techmque used in LoRa? ot}
| UIOCD AINEIG SDetum
DO Spvead Spectum
Y Csp Spead Spactum
Chip Spread Spect

13 12C Protoco! have communication

. . . .
OV MmAster 1o O9we Ll

) one master to many slave
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| many mastes (o one slave

[ ) many master to many tlave

14. LoRa is not suitable for which applications? (1 Pomnt)

() Agrcultural application
. ) Cucal apphcations
non citical applications

{ ) loT apphcations

15. What are the keys used for OTAA mode of Communication? (1 Foint)

() Device EUI, Application EUI, App Key
() Device Address, Network Session Key, App Session Key
() App Session Key, Application 1D, Device 1D

(::J Device EUI, Network Session Key, Application ID

16. What are the keys used for OTAA mode of Communication? (1 Point)

() Device EUI, Application EUI, App Key
(_) Device Address, Network Session Key, App Session Key
O App Session Key, Application D, Device ID

I/_, Device EUI, Network Session Key, Application ID

17. How to Increase Coverage and Reduce Data Loss? (1 Point)
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L) Increased EIRP of Gatoway
() Mounting Gateway in Higher Altitude
() Increased Line of Sight

() Allthe above

18. 11 Signal strength increases then (1 Point)

L\l SNR reduces
() SNRincreases
L) No change in SNR

O SNR will become zero

19. LoRaWAN Classes classified into (1 Point)

() 3Classes
O 2 Classes
() 4Classes
() 5Classes

20. Which sensor can detect the nearby object (1 Point)

O Proximity Sensor
Lj Humidity Sensor

O Touch Sensor
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() Pressure Sensor

21. Which frequency range is allowed to use in Europe? (1 Point)

() 915-928 MHz
() 863 -870 MHz
() 470-510 MHz

() 902 -928 MHz

22. How many receive windows does a ‘class A’ device open after its transmission?
(1 Point)

O One

O Two

O Three
(:) Four

23. UART protocol is similar to (1 Point)

: C) MQTT Protocol

O 12C protocol
O SPI protocol

() HITP protocol

24. Which class must all devices suppot? (1 Point)

G Scanned with OKEN Scanner



<5 Which Encyption algoithm is used in LORAWAN for the secure transemission of
l’-”ﬂ I‘-ull't\" (1 l'l‘lf'”

ALSOSG Dt

NS

FOALST128 b

20, When the height of a gateway antenna increases the coverage of the gateway
will Stay the same (1 Paint)

I no change

) decrease

I increase

) none

27. Which device class is the most energy-efficient and results in the longest battey
life? (1 Point)

f

) Class A

) Class B
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Vol ines (

Yo lase D

J8. Which activation method is more Secure? (1 Point)

L) OTAA
() App
() OBT

() ABT

9. When was the actual term “Internet of Things” coined? (1 Point)
() 1998
() 1999

() 2000

p-

(O 2002

30. Which of the following is false about loT devices? (1 Point)

(_ ) IoT devices use the intemet for callecting and shanng data
() loT devices need microcontrollers
() 10T devices use wireless technology

C) loT devices are completely safe
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1 Which of the fallowing is nota fundamental component of an 1o1 system?

(e Poings)

VoSentong

L1 Comnedctivity and data processing

() Userimerface

U Yransformes

12 Which layer s used for wireless connection in o1 devices? (¢ Pomte)

33.

34.

L1 Applhcation layer
() Network tayer
[ Datahink layer

() Transport layer

Which library is used 1o access 12C in Arduino loT devices? (2 Paint)

() EEPROM
(-_f) Wirp
() DHT11

() Arduinolson

loT gateway must provide

r_) Protocol abstraction

L

() Data storage

(2 Points)
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C

36.

37.

() Secunty with hardware

() Simple and fast installation

Which of the following protocol is used to link all the devices in the 1oT?
(2 Points)

() HrTP
() vor
C) Network

() 1cenp

What is the component of an loT system that executes a program? (2 Points)

O A sensor

O A microcontroller
O An actuator

O A digital to analog converter

Which programming language is used by Arduino IDE loT software for writing
codes? (2 Points)

f’:) Python
O Java
O cees

":r JavaScript
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38. MQIT 1s mainly used for {2 Poimts)

A
[ M2M communication

() Device communication
() Internet communication

1 Wireless communication

39. Full form of MQTT (2 Points)

() Message Queuing Telemetry Transport
kJ Message Queuing Telegram Transpont
(_) Message Queue Telegram Transport

(_) Message Queue Telemetry Transport

40. What is the standard form of MOSI pin? (2 Points)
(J__:r Master Input Slave Output
f.__‘j Memory Input Slave Output
l'ﬁ'! Master Qut Slave In

() None of the above

41. SP| device communicates in (2 Points)
() Simplex

{ _) Half duplex
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() Tull dupley

() Both half and full duplex

47 L ; ; .
12. How many pins does temperature sensor have? (2 Paints)

() Slegs
(_'\' 2 legs
() 4legs

() 3legs

43. Electric motor protection has which sensor? (2 Points)

O Pressure sensor
L:) Touch sensor
O Temperature sensor

O Humidity sensor

44. Internet of Things needs a lot of network connection. What is the proposed
“white Space” radio standard called? (2 Points)

ID Bluetooth

() WiMax

O Weightless

{IK) Zigbee
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45 UART protocol is two wire communication (2 Points)
\ Y T R
( Y IS

L [h'\&

() MOSITx
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MCQ Test - Value Added Course on Internet of
Things using LORaWAN Technology

20 29.7 Active

Responses Average Score Status

1. How many Frequency channels for downlink? (1 point)
10% of respondents (2 of 20) answered this question correctly.

@ s 8
@ 3 &
@ o4 6
@ s 4

2. LoRais ___layer (1 point)
50% of respondents (10 of 20) answered this question correctly.

@ Nework Layer 3

@ Physical Layer 0 v *

€ Application Layer 2 _ V‘\\v
@ Data Link layer 2 2 ,;/'f

.- -
————
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3 Which one out of these 1s not LPWAN technologies? (1 point)
10% of respondents (2 of 20) answered this question correctly

@ qion 7
® wn 2
@ newr 7
® o 4

4. LoRaWAN is __ layer (1 point)
25% of respondents (5 of 20) answered this question correctly.

o MNetwork Layer 8
@ Fhysical Layer 3
. Application Layer Kl

@ Data Link layer and Datalink La. 5+

5. How many default frequency channels for uplink? (1 point)
26% of respondents (5 of 19) answered this question carrectly.

@: 5 v
@ s g
@ 2
@ : 3
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6. How many Frequency channels for uplink? (1 point)
63% of respondents (12 of 19) answered this question correctly

~l

® ® 90
-

35miy

15mwW

. ABP Stands for (1 point)
21% of respondents (4 of 18) answered this question correctly.

Activate by Program
Authenticate by Program

Activate by Personalisabon

®@ ®@ © @

Authenticate by Persanalisation

¥

P~

~d

ie

=1

. For uplink, the maximum transmission power 1s limited to (1 point)
39% of respondents (7 of 18) answered this question correctly.
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L™

O ALS encyption key Size (1 point)

8% of respondents (9 of 200 answered this question correctly

126 bytes

7]
-
rs
]
-
‘

10. Bandwidth for LoRa allocated to channel (1 point)
16% of respondents (3 of 19) answered this question correctly,

@ 500H:- 125KH: 3
@ 50Hz-500H: 1 A
@ 50xHz - S00KHz 7
@ cs0H:z-125KHz 8

11. What could be the LoRaWAN Indian Standard Frequency? (1 point)
68% of respondents (13 of 19) answered this question correctly.

@ INsss-867H: —_,
@ 1N865-967 KHz g
@ 1N965-857 MH:z .
@ 1N895-867 GHz 6

12. What is the modulation technique used in LoRa? (1 point)
55% of respondents (11 of 20) answered this question correctly.

. Chaco Spread Spectum 0 .

' Chirp Spread Spectum 1n v "-.I.
|

@ Cisp Spead Spectum 1 :

@ Chip Spread Spectum 8
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13 12C Protacol have communicatian (1 paint)
20% of respondents (4 of 20) answered this question carectly

. ore master W one slave ]
. one masten Lo many slave / .
. many master 1o one slave |
@ mony master ta many slave 4

14. LoRa is not suitable for which applications? (1 point)
3% af respondents (1 of 20) answered this question correctly

. Agicultural application ¢
O Ctical applications 7 s
. non-citical applications a
. loT applications 3

15. What are the keys used for OTAA mode of Communication? (1 point)
5% of respondents (1 of 20) answered this question carrectly

@ Device EUL Application EUL App.. 14
@ Device Address, Netwark Sessio 2
’ App Session Key, Application 1D, 1 e

.' Device EUI, Network Session Ke.. 3

16. What are the keys used for OTAA mode of Communication? (1 point)
70% of respondents (14 of 20) answered this question correctly

. Device EUl, Application EUL App... 14
& Device Address, Network Sessio . 2
’ App Session Key, Application |D, . 2

. Device EUI, Network Session Ke . 2

(¥ Sscanned with OKEN Scanner



. i TR | I rpmep AN TIT L AF re vty [
Lt LT ’ ' "
® - i p
® " p
.P (LT o il (]
@ v o
(1 point)

I Signal «trenagth increases then

18
K0% of recpondents (10 of 20) answered this questinon correctly

. W rectue e
@ Nk increases 10
@ i change in SNR 1

A

. CHE will become rero

19 LoRaWAN Classes classified into (1 point)
659 of respondents (13 of 20) answered this question carrectly.

@ o 13
@ 2 Classe 5
@ Classes 2

0

A
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SO Which sensor can detect the nearby abjeet (1 point)
WA ol respondents (11 of 20) anawered 1his QUESHON € Ofree ”)(

® Frovinuty Sensor A
(@) Humidity Sensor 0
@ Touch Senson 1
. Pressure Senaog 0

210 Which frequency range is allowed to use in Europe? (1 point)
03% of respondents (12 of 19) answered this question correctly

@ o1 -a2mmi 2
© 863-870 Mz 12
@ 470- 510 Mz 5
@ 902-928 mHiz 0
22. How many receive windows does a ‘class A’ device open after jts (1
transmission? point)

45% of respondents (9 of 20) answered this question correctly.

@ one 9
@ Two 9 v
@ Three 2
@ rour 0

L™
Tu
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23. UART protocol i1s similar to (1 point)
55% of respondents (11 of 20} answered this question correctly

@ MQrT Protocal 4
@ 12¢ protocol 1
. SPI pratocol 1
@ TP protocal 4

24. Which class must all devices suppot? (1 point)
70% of respondents (14 of 20) answered this question correctly.

@ clossa 14
@ Casse 2
@ clasc 4
. Class D 0

25. Which Encyption algoithm is used in LoRaWAN for the secure transmission (1

of data packets? point)

40% of respondents (8 of 20) answered this question correctly

@ oot

@ 3065 1
® rsa

@ ~rfs2abe
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oo When the heght of o gateway antenna increases the foverage al the (1

gateway will Stay the same et
8% ol reepondents (9 of 201 answered s question romectly
. decreane §
. MoreALe 0
® - \
ST Which device dlass is the most energy-efficient and results in the longest (1
battey hfe? point)

25% of respondents (11 of 20) answered this questian correctly

. Class A 1"
@ (awsb 3
. Class € 4

LY

. Class D

28. Which activation method is more Secure? {1 point)
95% of respondents (19 of 20) answeted this question carrectly.

@ o 19«
O asp 1
@ ost 0
@ asT 0
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"2 \When was the A toeal ey TIntermet o) Th W vevinad ! () pravint)

3 o rearaaw b ts (B of YR anwe et P o e g v TRl

WOAWhCh of the tallowing s false about 1o devices® (1 pomt)

SS% of respondents (T o 20T answered this question corredthy

. O OBAW BN s e as b s d

kAt aa o -~ woananl bk LY 11

3210 Which of the following s not a tundamental component of an lol () pomnts)
system?

TO0% of respondents (14 of 20) answered this question conrectly

)

@ senon
e Connectivity and data processing 0
. Lisar ntartace 3
. Transtormer 14
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32 Which layer is used for wireless connection in InT devices? (2 points)
40% of respondents (R of 200 answered this question corre ty

@ Aoplioation layer 2
. Metwork Layes n
. [Yata link layey n
. Transport layer )

33, Which library is used to access 12C in Arduino loT devices? (2 points)
30% of respondents (6 of 20) answered this question correctly.

@ tirroM 4
@ wire G
@ i 8
. Ardumolsan 2

34. loT gateway must provide (2 points)
35% of respondents (7 of 20) answered this question correctly.

. Protoceol abstraction 7
© Data storage 3
O Security with hardware 4
@ Simple and fast installation 6

35. Which of the following protocol is used to link all the devices in the 1oT? (2 points)
37% of respondents (7 of 19) answered this question correctly.

@ wnrir 5 4
& uop 3
© network 5
@ 1crp 7 v
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G What i the component af an ol cystem that exscules a proegrarn 7 (2 pnririts)

BO% B! reaponde e (1) of 200 anvwered 1) G L torrectly
- ' .
® erolle "
. A Br®antes ?
. A Ayl to anaslng petp 2
37 Which programming languaqe 1s used by Arduino IDE 10T software frr (2

wrting codes?

pmfif’.!

0% of respondents (18 of 20) answered this question carrectly

® iior
. lava

@ (..
@ aiong

38. MQTT is mainly used for

4]

18

(2 points)

%

35% of respondents (7 of 20) answered this question correctly.

. M2M communication
& Device communication
@ Internet communication

@ \Wireless communication

e

ta
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39 Full form of MQTT (2 points)
58% of respondents (11 of 19) answered this question correctly

@ Message Queuing Telemetry Tra. 11
@ Message Queuing Telegram Tra.. 1
@ Message Queue Telegram Trans. 3

. Message Queue Telemetry Trans.. 4

40. What is the standard form of MOSI pin? (2 points)
75% of respondents (15 of 20) answered this question correctly,

@ Master Input Slave Output 3
@ Memory Input Stave QOutput 2
@ Master Out Slave In 15
@ tone of the above 0
41. SPI device communicatesin____ (2 points)

35% of respondents (7 of 20) answered this question correctly.

@ simplex 3
@ Half duplex 4
@ rull duplex 7
@ toth half and full duples 6

42. How many pins does temperature sensor have? (2 points)
85% of respondents (17 of 20) answered this question correctly

@ 5legs 0 3
@ 2legs 1

@ 4legs 2

@ 3legs 17
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43, flectric motor protection has which sensor? (2 points)
58% of respondents (11 of 19) answered this question carrectly

@ iecue sentor 6
. louch sensor 1
. Temperature sensor 11 Vv
@ iumidity sensar 1

(2

44, Internet of Things needs a lot of network connection, What is the proposed
points)

"white Space” radio standard called?
35% of respandents (7 of 20) answered this question correctly.

@ tluctooth A
@ wiMax 2
(@) Weightless 7 Ve
@ 7Zigbee 3

45. UART protocol is two wire communication (2 points)
85% of respondents (17 of 20) answered this question correctly.

@ R« 17
@ wsc 1
@ Rxss 0
@ wmosiTx 2

Vne Coorlnator _
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Review: MCQ Test - Value Added Course on Internet of Things using LORaWAN Technology

Respondent
| BOOBALAN § 09:53 41/60
Time to complete Poants
v Correct 1/1 Pointy | /1 pt
Auta graded
1. How many Frequency channels for dawnlink?
a
[,
(2]
I'
~ Correct 1/1 Pants 1 f1p
Auta-graded
2. LoRais __ layer
Network Layer
Physical Layer 7
Application Layer
Data Link layer
v Correct 1/1 Points 1 /1pt
Auto )’ pided)
3. Which one out of these is not LPWAN technologies?
'n'_'|F.".
WiFiL o
NBlaT
loRa
-‘ .
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1 fF1pt

Correet 11 Ponis At graded
4 LloRaWAN s layer
Metuarh | hyed
Payehe o | mywr
'-J‘I'l o NI | e
dara Link layver a5 et Link | gyer
f /1pt
> Incorrect 01 Points i
Aigta-pradded
5 How many default frequency channels for uplink?
LIV
B
1
.
~ Correct 1/1 Points 1 Sl
Auto-graded
6. How many Frequency channels far uplink?
1
8 v
7
q
¥ Incorrect 0/1 Paints ¢ £ din
Auto-graded
7. For uplink, the maximum transmission power is limited to
28mW
25mW
3I5mwW
15mwW X .
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{rivery ! r 'w

Aiw s achael
R ARE targty 1
oW L] L -
. e iy ! .
L wie by Praoaluy
L T
¥ hcorreer 001 B ' Ipt

K- o iedect

G AFS en yption Key Size
130 P e
1246 by
128 intes

178 bwts

r Py e
X Incorrect (1) Poynts ¥

Rigtegraded

10 Bandwidth for LoRa allocated to channel
GO = 125K
S0 - 50042
SOMH2 = SDOKH2

S0H2 -~ 125KH:

1 1pt
" Correct 1/1 Pamnts fp
Auta-graded
11 What could be the LoRaWAN Indian Standard Frequency?
IN865-8RTHZ
[4BE5-367 KH:2

IMNSE5-B07 MHz

INB95-BAT GH2
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« Cormeet 1/ Mointe

17 What is the modulation ted hinieue vsed in Lola?

Choen Spread e fum
Chirp Sprasd Spedtum
Civp Spead Spactum

Chip Spread Spectum

w Correet 1/ Poaings

13 12C Protocol have . communication

ane master 1o one slave
one master to many slave
many master 10 one slave

many master 1o many slave

~ Correct 1/1 Paints
14 LeRa is not suitable for which applications?
Agicultural application
Citical applications .~
non-citical applications

laT applicatians

X Incorrect 0/1 Points
15. What are the keys used for OTAA mode of Communication?
Device EUI, Application EUL, App Key
Device Address, Netwark Session Key, App Sessian Key
App Sessian Key, Application ID, Device ID

Device EUI, Network Session Key, Application |D

Y

1 F1p
Airta graded

1 11t
Aita-graded

1 gt
Auta-graded

] fipt
Auto-gradad
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Correet 1 sy

16 AWhat are the beys gsed Tor OTAA mode of Compmnnication!

Previie VLB Apgde stboan LI Apgy Bey
Pt Aobbiean Netsark S beyg Apgs Seanion Vey
Apsp Seavan Koy Apgle At 1Y Devdon 110

Pvendee LN Netwoih Seasion key Apgilic ation (1

v Corredt 171 oty
17 How ta Increase Coverage and feduce Daty Loss?
T ieaned FINE of Coatew by
Mauntiog Gateway i Highes Altiile
T beanedd L of Sighit

All the alvwe o

« Correct 1/1 Pamts
18 1 Signal stiength increases then
SRty
SHR increaves
No chanage in SNR

SMR will become zeea

7 Correct 1/1 Points
19 LoRaWAN Classes classified into

3 Clsses 7
2 Classes
4 Classes

5 Classes

.

I AN
Aty ) bt

[ S

Autnr o arlee]

| IART
Ruta-graded

1 fim
Mt graded
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Cmereey YV V0

Bibey o gl
MY Which spoesr o n rleteot the ey '|.' rlhgeat
[} - i
v iy Ga
Y (S *
LY * Laon
f | pt
X Ineorredt O B
Aghar- gt aehavl
J1 Which frequency range 18 allonwed to use in Europe?
AR (N N
LT L el X Y
4" LAY I
! CSUEYIT
fi fpt

M Incorrect 101 Poisty,
Auto-gracded

40 How many recemwe windows does a ‘class A device open after its transmission?

Two
Three

Four

) /1pt
Auto-gradad

X Incorrect (/1 Paints
23 UART protocol is similarto
MQTT Protocol
12C protocol
5P protacal

HTTP protocal W
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1 fipe

~ Cormect 171 Pointy Autc-graded

24 Which class must all devices suppot?
(B Cas A o
boClaa B
Class €

Clast D

b4 11 Poi 0 /1pt
Incarrect (/1 Paints R meiind

25. Which Encyption algoithm is used in LoRaWAN for the secure transmission of data packets?
AES256 bit
3DES
RSA

AES128 bt

. 1 11pt
+" Correct 1/1 Points Auto-graded

26. When the height of a gateway antenna increases the coverage of the gateway will _ Stay

the same

no change
decrease
increase o

noang

" o f1pt
Incorrect (/1 Points
X tnd / Auto-graded

27. Which device class is the mast energy-efficient and results in the longest battey life?
Class A
Class B

Class C

o

Class D
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Correct 170 onte
28 Which activation methad s more Secure!
OTAA
ARP
on

AR

> Incorrect 01 Points,

29 When was the actual term “Internet of Things® cained?

ra08

1999

~" Correct 1/1 Points

30. Wihich of the following is false about |oT devices?

laT devices use the internet for collecting and sharing data
loT devices need micracantrollers
10T devices use wireless technology

loT davices are completely safe o/

" Carrect 2/2 Paints
31. Which of the following is not a fundamental component of an loT system?
Sensors
Connectivity and data processing
User interface

Transfarmer A

i AN
Aty gjf acdad)

y AN
Auto-geaded

1 /1pt
Auto-graded

2 12pts
Auto-graded
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" Correet /2 Pounts

Al -
32 Which layer is used for wireless connection in loT devices?
Applic ation Layes
Notwork layer

Data bnk layer -

Transport layer

~” Correct 2/2 Points

33 Which library is used to access 12C in Arduino loT devices?

EEPROM
Wire
DHT1

Arduinolson

v Correct 2/2 Foints
34. loT gateway must provide
Protocol abstraction «7
Data storage
Security with hardware

Simple and fast installaton

v Correct 2/2 Points

35. Which of the following protocol 1s used to link all the devices in the loT?

HTTP

uppP

Network

TCRAP A

J /4 pt
Aut-geaded

2 /2pts
Auto-graded

2 f2pts
Auto-gradad

2 /2 pts

Auto-graded

Y
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" Correct /¢ Pointa

36 What 15 the component of an 1oT system that executes a program?

A verivor
A microcontroller 7
An actuator

A digital ta analog converter

< Coarrect 2/2 Points

37. Which pragramming language is used by Arduino IDE laT software for writing cades?

Pythan
Java
@® crcer
JavaSeript

X Incorrect 0172 Paints

38. MQTT is mainly used for

MZM commumcation
Dewvice cornmunication

Internet communication

Wireless cammunication

X Incorrect 0/2 Poirts

39 Full form of MQTT

Message Queuing Telemetry Trarspont

Message Queuing Telegram Transg

Message Queue Telegram Transpan

Message Queue Telemetry Transpont

‘e

| /2 pta

Auto-graded

4 /2 pts

Auta-graded

] /2 pts

Auto-graded

[\ /2 e

Auta-graded
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> Incorrect (V) Moints

44 Internet of Things needs a lot of network connection What is the proposed “white Space”

radho standard called?
) plustooth
Wikay
L Weightless 7

I Zigbhes

+ Correct 2/2 Paints
45 UART protocol is two wire communication
?:\ Te, Ry o
I TeSCL
RS

MOSITx

Vi oorinaler

n /4t
Agto-graded

2 12 pts
Auto-graded
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Review MCQ Tect  Value Added Course on Internet of Things using LORaWAN Technalogy

Peapandee

'- MUMAMED SAREER ALLS 13.30 16/60

Time ta complete Pointy

L] flpe
N Incorreet (01 Poingy
Auto-graded

1 How many Frequency channels for downlink?

4

* Incorrect 01 Points 0 /gt
Auta-graded
2 LloRais __ layer
Network Layer
Physical Layer «

Application Layer

Data Link layer

> Incorrect (/1 Points 0 Jpt
Auto-graded

3. Which one out of these is not LPWAN technologies?

SigFox
WIiFI
NEloT

LeRa

-
‘.
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" & i Lot
! n
]
"
[ & A
Rty igrpdmed
€ b """"'.' 'l,.,ld..,. k!
"
» Incorrect ) Poet I

Aty cgr aetac)

6 How many Frequency ¢ hannels for uplink?

X Incorrect 01 Points i

Auto-graded

T For uplink, the maamum transmission pawer 15 limited to

2BmW
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Correct 1Y Mo

R ARP Standy for

My vboabm by Peoggram
Aythent i ate by Program
Aitrvate by Peevoralaation

Austhemticate by Peovonalaation

Correct 1/1 Points
Q AES encyption Key Size
124 bytes
126 bits
128 bytes

128 bty o

> Incorrect /1 Points
10 Bandwidth for LoRa allocated to channel
S00Hz - 125KHz
50M2 - 500H2
S0KHz - S00KHZ

SO0Hz = 125KH2

X Incorrect (/1 Paints
11. What could be the LoRaWAN Indian Standard Frequency?
INBES-BATHZ
IN&65-967 KH2
IN%65-867 MHz

INBI5-857 GHz

-

. srpt

Kigtey g wedadd

' /ot
At graded

0 /1pt

Auto-gradad

0 /pt
Auto-graded
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 leniiedd U LTRL

1 WHat 1 the modulation technigque used in Lalta?

A b o Gpwend Sped buim
Uiy Npwaad S ped vin
g Spead Spectum

Chip Spmmd Spedtum

X Incorrect 001 Poinn
11120 Protocol have communication
One mastes 1o oo slave
ane master 1 many slave
many mastes ta one shve

ANy At 1 many Wave

N Incorrect 071 Moty
14 LoRais not suttable for which applications?
Agicuttural application
Civcal applic ations 7
nan-gitical applications

laT appleations

X Incorrect (/1 Points
15 What are the keys used for OTAA mode of Communication?
Device FUL Apphcation TUL App Key
Device Address, Network Sessian Key, App Session Key
/

App Sassion Key, Application [0, Device 10~

Device £ UL Network Session Key, Application |0

T

Bt graded

f S

Aty e arded
Ay

n fpt

Auto-graded

o /1pt
.ﬁ.l.h-graﬁ;fi
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P Wt e the Fogn e b 1TTAR seaads o4 |
Pibiied FIN Mgl oo 1R ow Fa
P g B Ay LI Ve ey bew Le e
v Lo iy Rpwls i v A
o [N Yetgay U Voy Arpdy g ¥
¥ Incerreet O Peoes
'Y

Mo 1o Increaee Coverags and Radces Data Lots?

AR the whmw

Correct 171 Point
TE I Signal strength increases then
ANE reducey
WMNE increases
No change in SNR

SNE will became rero

> Incorrect (/1 Points
19 LoRaWAN Classes classified into
3 Classes
2 ch".'f!";

4 Classes

e

5 Classes

n 1 pt

Auts-graded
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N Incorrect 001 Mooty b Frm
Auitey gy artaa)
20 Which tensor can detect the nearby object
Prowiwiity Semioir -
B Humidity Sensor

Touch Sensen

Pressute Sensor

X Incorrect (/1 Paints n /1 pt
Auter-gracted

21 Which frequency range is allowed to use in Europe?

G185 -1928 M,
8631870 MH:
&) 470~ 510 Mz

902 - 928 MHz

~* Correct 1/1 Points 1 AR
Auta-graded

22, How many receive windows does a ‘class A' device open after its transmission?

One
Two
Three

Four

X Incorrect 0/1 Points 0 FAR:E
Auto-fraded

23. UART protocol is similar to

MQTT Protorol

12C protacol

SPI protocel

HTTP protocol »
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Pivewmiiead 100 0 i
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L
LLLE
b |
Comvedt 100 Iom i1 g
By iy adadd
o WhW v Hoey wligosithin o s d i o', i [IRT T " ainlid f ihatel
Vi pothin b e in LoBaWAR o the secure transenission af data paekets
YRERLTAM
s
HiA
ALSTIA I
Correct 171 ot /e
Rastes g adied
S When the helght ol a gateway antenna inereases the ceserace of the gateviny will Ly
the same
no hange
il Peane
INCIPARE o
hone
Y r J1ge
> Incarrect (/1 Paints
Auto ?‘F.":J\-f:

7 Which device class 15 the most energy-efficient and results in the longest battey life?

Class A 7
Class It
Class €
d‘ _I
Class D
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LRCTET R ]

¥ bnemireet 0

Y e te

X Intorrect (/1 Point

-

1 Which of the follorwing is false about 1aT devices?

bal devw ey uie 1he irtermed for colledting and thann 7 iata

b7 ek o need Mo oRtFothery

T devat e use wirelens 1echnology

10T devices are completely vale

X Incorrect (/2 Paints

-4

Sefnany

Connectivity and data procesning

Usor interface

Tramgformer

" Correct 2/2 Points

32 Which layer is used for wireless connection in laT devices?

s
Application |ayer -

Metwork Liger

Data bk layer o/~

Transport layer

<0 \When wa the actual term “Intemet of Thingt” coned?

i1 Which of the fallowing s not a fundamental component of an loT system?

Autn graded

Aty e ardedd

/2 prs

Autn-grared

2 /1 2pts
Auto-graded
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N Inearvee) 000

Ipr
Bk e pled
B Which lileany, it peed 0 peeete I b Rerdivin B0 T dedcey?
FyrE
Wien
4 L TLAL)
B, o, by
. barerreat ¢ Moirty .- o
W 16T gatewesy et promade

Rirny e i
Porerrn ool mhesr gy
Dratn et nge

AL ST

y wih harthaare

L ‘!-rd- CREALETL)

st alafi
1 .' ik ]
» Incorrect (1) P f rar
Auta-qraded
15 Which of the tollowing protocol s used to hnk all the devices in the 1aT?
MTIT
e
Network
wear o
il 2 pts
3 2 Point
55 faehemcy S ’ Auto-graded
36 What 15 the component of an loT system that executes a program?

& Lensoe
A mucrocontrolier
An actuator

A cigital to analog converter 8

L™
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A TSRS ]

Youll # 0011
] . ! L [ TR
L J ) T am ! o
hs Ll vl s Yiannpon
LE aie ] e Tia

Correct 270 Pont

What s the standard form of MOSI pin?

hoaster Input Slave Out put

nput Slave Qutput

AUt Jra (T
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N feorpeet 1) Moo
AV NP Aevice commnic stey in
e
ik dhopdey
Pty b ppites

T e R e T

N Imenrveet O Pty
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Depattment Flectronics and Communication Fngineering

EMAn

Value Added Course on Internet of things using LoRaWAN Technology

Fyent Date:

M.07.2023 1o 05.08.2023

Mark Statement

Department: ECE Regulation: 2021

Year: m Semester: V )

[ <. [ I Internal | External Total
| No | Roll No Reg. No. Student Name Marks Marks (100)
L | (40) (60)

| 1| 21UEC003 1020421106010 | DHARSHINIS | 35 27 62
[20 ] 2101C005 | 920421106008 | DHARANIDHARAN. R 32 22 54
I3 ) J 2TUECO06 1 020421106020 | PARTHASARATHY.P | 36 24 60
\4 _J 2IUECO10 | 920421106024 | NACHIYAR.S 33 | 28 | 66
|5 | 2IUECON [ 920421106005 | BALAJLA | 34 | 25 | 59
’c\. | 21UECOI4 | 920421106003 ::fl\'i(\’;l:ﬂ:\'\lmrq’\ 36 37 73

S RUTTIT
2. | 21umcots | 920421106020 SR w | m | @
[s. [ 21UECO21 | 920421106038 | SARAN.V 3 | 26 | 57
[9. [ 21UEC025 | 920421106006 | BOOBALAN.S 40 41 81
10. | 21UEC027 | 920421106022 iﬁg’m S 36 16 52
1. | 2IUEC031 | 920421106018 | KEERTIHHANA.M 33 37 70
_ SHEEBA
12, | 21UECO033 | 9204211006042 ELIZABETILR 37 25 62
13. | 21UEC036 | 920421106037 ek 37 40 77
ARUNVARNA.M

14. | 21UEC043 | 920421106055 | YUWASRIT 32 30 62
15. | 21UEC047 | 920421106034 | RAMJLB.G 38 34 7
16. | 2IUEC049 | 920421106048 | SUREKAK 32 42 74
17. | 21UEC057 | 920421106305 | VETRIVEL.B 39 39 78
18. | 21UEC058 | 920421106301 | BHARATH VALR 39 41 80
19. | 21UEC060 | 920421106302 | MUTHU RAAJK 36 19 55
20. | 2IUECO061 | 920421100303 | SATHISKUMAR.S 36 14 50
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Value

M. A VI

COLLEQE OoF ENGIN

(An Autonomoun Inntitution A iaen

A PO Chidambara N
SHAC Magar € velahulam - by

Added Course on Internet of Things using LoRAW

Department of Electronies

AN D

EERING & TEC HNOLOGY

e

TP ARNA LMW S TY - RbATY
milar - C Magamnal T prum

MY (M=ol VIRUDHUNAGA R)

and Communication Fn gineering

AN Technology (31.07.2023 1o 05.082023)

Content
. Presentat & Progress . "
TN Roll Register - . . . | Queries | Presentation| Document | Total (40
SLNo Number Number Name of the Student ion Deliverab| of work (Smarky| (25 marks | (15 marks) | marks)
(10mark) le (5 mark)
(Smark)
1 2TUEC003{ 920421106010 DHARSIIINLS L Ly 8 20 15 35
2 [2TUECO0S] 920421106008 DHARANIDIIARAN.R L 3 % k1 Iy 32
3 21ULECO06{ 920421106029 PARTHASARATIIY.P 5 4L 9 22 1y 36
q 2IUECO10] 920421106024 NACHIYAR.S 5 ' 9 22 15 3%
s 2LULECOTT] 920421106005 {BATAJLA 4 [ b 1 3 19 |5 3
ALAGUSANKARANARAY L
; C 42 3 L 22 | 3
6 2IUECO14] 920421106003 ANAN.R 5 Yy 9 Lf.
e Lo [KIRUCTTITY A 5 £ lo 5 25 'S Lo
7 [2IULECOI6] 920421106020 VAISTINAVLS
i l 3
8 2IUECO21] 920421106038 [SARAN.A 3 7 17 Y
O [2TUEC02S] 920421106006 [BOOBALAN.S 5 5 10 5 I~ L0
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"3 i Roll Regist . ies | P ati Total (40
N amier | Ny Nemeottestuienc | vy swars | S5 o) et D
bz (Smark)

10 [21UEC027] 920421106022 ;\\1:.;?:\'\1”) RAIEEER 5 [ 9 L 22 Iy 2b
1T {2TUECO31{ 920421106018 [KEERTHANAM B 4 77 4 19 e 33
12 |21UECO33] 920421106042 |SHEEBA ELIZABETILR L 4 lo b z2 s 37
13 |21UEC036] 920421106037 [RITHISH ARUNVARNAM | & 5 9 Y 23 I 37
14 [2TUEC043] 920421106055 |[YUWASRLT 4 3 77 y 18 Yy 32
15 [2IUEC047[ 920421106034 [RAMILB.G 5 5 9 5 2y 14 &
16 |21UEC049[ 920421106048 |SUREKA K L 4 (A 3 ) 77 s 32
17 |21UECDS7| 920421106305 |VIETRIVEL.B 5 5 l o 5 25 1y 39
18 |2TUECOS8[ 920421106301 |[BHARATH VALR 5 5 lo 5 25 (Y 29
19 [2TUEC060[ 920421106302 [MUTHU RAAILK b b 9 5 22 1y 3%
20 [2IUEC061{ 920421106303 [SATHISKUMAR.S " Y 9 22 ‘& E3S
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Feedback - Value Added Course -
Internet of Things using LoRaWAN
Technology

Date : 31.07.2023 to 05.08.2023
Hi, Prathiba. When you submit this form, the owner will see your name and email address

Y Required

1. Name of the student * [T}

Enter your answer

2. Roll Number * [0}

Enter your answer

3. Department * [0}

Enter your answer A

4. Whether aobjectives of the Value Added Course Met? * [T

@ Scanned with OKEN Scanner



() Campletely agree
() Strangly agres
L) Agree

() Pantly Agree

{ ) Disagree

5. Was the Program sequence well planned? * [T}

() Completely agree
() Strongly aqree
(} Aqgree

() Partly Agree

O Disagree

6. Were the lectures clear and easy to understand? * [T}

O Completely Agree
O Option 2

O Strongly Agree
O Agree

O Partly Agree

O Disagree

A
L

7. Was the instructor encouraged in the interaction? * [T}

G Scanned with OKEN Scanner



(\1 Completely Agree
(‘) Strongly Agree
(‘) Agree

O Partly Agree

O Disagree

8. Whether the information presented at this event was highly beneficial. * [T}

O Completely Agree
O Strongly Agree
O Agree

O Partly Agree

o Disagree

9. Whether the handson given in the value added course was Good * [T}

O Completely Agree
O Strongly Agree
O Agree

O Partly Agree
O Disagree

10. Comments / Suggestions * [1}

G Scanned with OKEN Scanner



Enter your answer

This content is cteated by the owner of the farm. The data you submit will be sent to the form owner. Microsoft |ls
not responsible for the privacy or security practices of its customers, including those of this form owner. Never give
out your password

Powered by Microsoft Forms | Privacy and cookies | Terms of use

Wl
W & _()\\J/)

ApR— Hoo | ce
AV 1Y« tnmclmnhf

A
L
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Feedback - Value Added Course - Internet of Things
using LoRaWAN Technology

20 0127 Active

Responses Average time to complete Status

1. Name of the student (0 point)

Latest Responses
20 "Bharath vaj R~

"Ki iva Vaishnavi § *
Responses Kiruthiya Vai

“S.Dharshini”

1 respondents (5%) answered MRithish ArunVarna for this question

SSATHISKUMAR SBOOBALAN 0t/

narayananBharath vaj Keerthana Mm' r‘,‘alagu
Parthasarathy P MRithish ArunVarna sankara
.1; Sheeba ElizabethR ..
SaranV Muhamed

Sa

. ) KMuthu Raaj
Kiruthiya o ‘

RDHZ

G Scanned with OKEN Scanner



2 Roll Number (0 point)

[ atest Responges

?0 "M 058"

y “MuectH 10
Responses
A uec) 3’
1 respondents (5%) answered 2 Tuec057 {or this question
21uecO011
21UEC005 2Tuec03

21uec016 31,0026

21uec061 21
2Tuec010 21uec036

2TUEC025 54,

2Tuec057

21uec014 21UEC033
21ue
3. Department (0 point)
Latest Responses
20 "Electronics and commurtication engineering ©
Responses ALER
"ECE"
13 respondents {65%) answered Ece for this question.
- -~ communication
L' {\-l \.:4

Electronic and co

G Scanned with OKEN Scanner



A Whether objectives of the Value Added Courae tet? (0 point)

Y

@ onmplerely agren
. Srongly agres
@ rgree

. Partly Agree

@ Diagree

. Completely agree
‘ Strongly agree
@ Agree

.' Fartly Agree

Disagree
@ Disag

@ completely Agree
O Option 2

@ Sstongly Agree
. Agree

@ rartly Agree

@ Disagree

10

15

16

14

17

10

O

- Was the Program sequence well planned? (0 point)

. Were the lectures clear and easy to understand? (0 point)

i

L

(¥ Sscanned with OKEN Scanner



=

Was the instructor encouraged in the interaction? (0 point)

. Completely Agree "
& Strongly Agree 5
. Agree 1
@ oty Agree 0
(&) Disagree 0

- Whether the information presented at this event was highly beneficial. (0 point)

. Completely Agree 13

(@) Strongly Agree 6

@ Aqee 1

. Partly Agree 0

@ Disagree 0

Whether the handson given in the value added course was Good (0 point)
@ Completely Agree 15

@ Strongly Agree 3

. Agree 2

. Partly Agree 0

@ Disaaree 0

L} 'l
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10 Commente / Sugaeshiong (1 point)

| atnst Baspanses

20) S

) Lseful for y
Recponses i for us

.r‘J ad”

7 recpondents (38%) answered Good for this question

tmowle THAI
course and very humble knowledge

session good

QDOFf useful  idea things
able session GOOd loRawan experier

Nice experience things

course '
cordinator things about IOT worthy new tl
Py R I\) "
B
\\ e\ _—

W "ﬁoo\tiu:"

Upt Loy (‘Eﬂ‘\v‘)’f

G Scanned with OKEN Scanner



ATILY VEFARVIA Py e v o Rt A

B PO Chilembhe s Madar o Mg amanal Campus
BPOL e

W Velaritam - non oy ' len Vlllllllﬂlﬂlﬂflﬂ"]

Department of Electronics and Communication Engineering

Value Added ( ‘ourse on
Internet of Things using LoRAWAN Technology
Video and Opal Feedback Link

Event Date: 31.07.2023 to 05.08.2023

hitt psi//keetynroryg-
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VAC Coordinator HoD/ECE
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Department of Electronies and Conmunication Engineering

Value Added Course on Internet of Things using LoRaWAN Technolog)

30672023 10 05/07/2023 (6 Days)

Student Name List
. No. Roll Number Name of the Student
1 21UEC003 DHARSHINLS
2 21UEC005 DHARANIDHARAN.R
3 21UEC006 PARTHASARATHY.P
4 21UECO010 NACHIYAR.S
5 21UECO11 BALAJLA
6 21UECO14 ALAGU SANKARA NARAYANAN.R
i 21UECOI16 KIRUTHIYAVAISHNAVILS
8 21UEC021 SARAN.V
3 21UEC025 BOOBALAN.S
10 21UEC027 MUHAMED SABEER ALLS
11 21UEC031 KEERTHANA.M
12 21UECO033 SHEEBA ELIZABETH.R
13 21UEC036 RITHISH ARUN VARUNA.M
14 21UEC043 YUWASRLT
15 21UEC047 RAMILB.G
16 21UEC049 SUREKA.K
17 21UECO057 VETRIVEL.B
18 21UECO058 BHARATH VAILR
19 21UEC060 MUTHU RAAJK
20 21UEC061 SATHIS KUMAR S
2 N g —
_ g i 2 W\v7
m (L HoD/ECE

Y. S NISHA RaN)
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KAINVIA

COLLEOR OF ENOINEERING & THO

An Autonomous Institutlon A0F
&P radembars Madat r Magarwaal © @spid
pre *0t press VIRUDHUMAGAR)

Bl bpager ¥ VeBabodam

31.07.2023
KAMARAVAO2023-24/ 27-07-20
CIRCULAR

and Communication Engineering of Kamara)

Department of Electronics
anizes 6 days Value Added course

College of Engineering and Technology org
for N1 ECE students from 31.07.2023 to 05,08.2023. The details of course are

given below

| S E—
| Name of Value Added Conducted by Venue
Course
= .
| Internet of Things Using Solﬁilig‘nus :s;::lgii‘g{td Embedded Lab
LoRaWA] ' ‘ T :CE Lab |
1 oRaWAN Technology Coimbatore (ECE Lab 1)
8, L
L
\ﬂ PRINCIPAL
AN

v Copy to:

. To be read in IlI year ECE Dept. Class Rooms
Circulated to all the ECE Dept. Teaching Staff Members through their

Mail ID
Dean (Academics)
Superintendent / Administrative Office

HoD / ECE
File

)

v W
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Departme :
en \
Lol Blectranics nnd Communication I-‘.nil""'“'"‘t

VALUE ADDED coursE ON

“I Tf_[ntnrn-ﬂ t:!f Things Using LoRaWAN Tgchnalog}f" 3
ol Application Design using Raspberry Pi and python
AND
" Deep Learning”

Resource Persons:

-) - .1 . - g i

3\1[:. l? jxulhmnmnmn. Enthu Technology Solution India Pyt. Ltd., Coimbatore
Mr. ix‘?-“‘ eswaran R, Enthu Technology Solution India Pvt. Ltd., Coimbatore
Mr. Ramachandiran R, I"".lmechcl_enrning Private [.td., Chennai

Date: 31-07-2023 Time: 9.15 AM
Venue: CSE Conference Hall | (Ground Floor — D Block)

Welcome Address : Dr. T. Prathiba, Assistant Professor / ECE

Inaugural Address : Dr. R, Suresh Babu,

Professor & Head / ECE, Dean Academic (Courses)

Kamaraj College of Engineering and Technology.
Felicitation : Dr. S. Senthil

Principal

Kamaraj College of Engineering and Technology.

i S R S S

Time: 3.00 PM

P ————— Ll it

Date; 05-08-2023

Venue: CSE Conference Hall 1 (Ground Floor = D Block)
Valedictory Address . Dr. R. Suresh Babu, Professor & Head / ECE

Vote of Thanks . Dr. S. Nisha Rani, Assistant Professor / ECE
ote 0 n :

e
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ot hin t et ity Sl benngs Pevlia 1oy "
ot Moo 12, M I Eayout, s, Stivet, ark - N,
Deppa MITIoad, GEMIING Clvil Anradrame Posd,

Zienthutech

Colmbalore

Indin
GSTIN t JIAADCEONONINL Z)

TAY 1tpvene |

Tavnice Numher P paan s

Insnlse Nats 2300 Jod

Payment Termg LTI Fayrert

Fayment Dus Date Inihugiingy

Cuntnner Aelrrionce

T Way A Numiber

RN Number

Rl T

Ramara) Colleye of fnglverring and Tethnulogy
MO RS Y ey naage C Ay Carmgma
LAY Nagac s weillasulam

Vet Tami agy 625701 Iivdia

Stedlyangy 2RI

Your plhnna ¢atl (dated pn 1) 06 J0) )

Place of Supply Tawdlinvty
¥ lesel Al oiitlney Famara) fabiege of [rogivertiong acd Trebesitonyy

Malile Hlumbier ARINEAIE R LI R

sl frarrara ergg rd e

Fmail

futlomer Comments

Athnamledges Date

Athnowledge No

Ship Tis
Kamara| College ul Engineering and Technology

SPOCHambara nadar 0 Py mal £ ampegs

S PG Nage ¥ Welyaulam
Vet e Taril Nada  £3%701 Indha

Sten14%47 201 1)

5G5T CXTLHDLD PRICE

L Y]
ITLM & DESCRIPTION MSH QTY UNIT PRICE CGST
RATE AMOUNT  RATE AMDUNT
1 Onsite € day Volue Adfed Course on 999293 20 180000 90% 324000 90 124909 3,095 T
aternet of Thinas Liing LeRalvay
Teehnaicgy
Totai
o 70  1800.00 ¢ 3240.00 ¢ 3240.00 ¢ ILODO.CO ¢
Menswm Total 20
Thanes 120 your Pusiness Sub Total 36.660.00 ¢
Program Titke. Qrsite € oy Val
¥ Value Added ¢ . : ' casr 32e0.00 ¢
Lng loanay Tecrnclogy i eninteret of Thengs
e Program Preposed by, Dr R SUIEShBADY & Dr.T Prathins SGST 3240.00 ¢
Total 42 .480.00 ¢
1G22 N

Eligble Branen gk
Maniegm Stremgtne 20

IS On Tranirg Perad 6 cays

Traiming Crargas B3 300 per stucent per cay

Coective
s Tawtrontuge tha fundament sl arthiteciure of Micrucontrellses

*ToLleyrntna Intevfage of penplerd Cevices (Sensors/Agiuators)

Payment Made

Halance Due
Tatal 1nWeerds . Forty-Two Theousand, Four Hundred And Eighty

Rupees anly

Tty

For Enthu Technzlogy Sojutiond ti‘;:h Pt Ltd

= Taesplore the integralion between Mitrocentrgller and with LaRa 19T
plazorm ¢
(Y4 t3
= Ungerstand (he concept of Wirplese Commurication Prosoco's for LoRa- g —=37l ':'
[ | [
wr - -
JJ ‘\ 1\;-— L-h =
A

£ophcatons (WhFa, Bluslooth, BLE)
* Uncerstand the concep? ef MQTT, HTTP Protocols

Pre-requisite (Technical)
* Byt Kncwledge of Microcontraller
* Baniz Kncalecge ef C Pregramming

Togurs to b= coverrd in the Technology Training Pericg:

Daygl

S”‘)lifa" 1

seteggoetinn to ol
2T ALphcaticns

1ol Arch tecture

B /AC

Dr. K. Subrumani
Technical Lead
Eathu Technology Selutions ladia Private Limited

Coimbatore.04
Cell: 9944849058 | Email: subramaniand enthutec

TAL A
Ve

GSTIY

Tet Q1 G530I00197 Myl o Zerttato b on

AT _—
Ve Coordbnekor

™
([
m

et T80 [P Tl e 1y any
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FKANIARAJO

COLLEGE OF ENGINEERING & TECHNOLOGY

(An Autonomous INstitution A ILATED TO ANNA UNIVERRITY, CHEMMAL

5P aG.Chidambare Madar - C Magammal Campuns
5P G.C Nagar, K Velakulam = 625 701 {Near VIRUDHUNAGAR).

SECURE ACCESS AND MONITORING SYSTEM WITH LORAWAN

INTEGRATION

A REPORT ON VALUE ADDED COURSE

Submitted By
S.BOOBALAN (Reg. No. 920421106006)
A.BALAJI (Reg. No. 920421106005)

BACHELOR OF ENGINEERING
in
ELECTRONICS AND COMMUNICATION ENGINEERING

KAMARAJ COLLEGE OF ENGINEERING AND TECHNOLOGY
K.VELLAKULLAM-625 701, NEAR VIRUDHUNAGAR, TAMIL NADU

AUGUST 2023

.
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ABSTRACT

ded to ensure enhanced access control and real-time
assets and providing

noee
nts, safepuarding valuable

vironme
I

e ——
A security mechanism is
experience for users.

1 featuring @ dynamic

monitoring in restricted en

a seamless and user-friendly
RS S ——

es an innovative security systen
and infrared (IR) sensors with

This project introduc
combining ultrasonic
1LoRaWAN technolopgy enables
real-time

access control mechanism,
LoRaWAN communication. The integrated
seamless connectivity with The Things Network (T'I'N), ecnabling
communication between the sccurity system and the cloud-based TTN platform.
Custom messages arc ransmitted based on the users actions, such as box
openings, closures, and person prescence.

ffers an intelligent, sccure, and user-{riendly

restricted

This advanced security system o
solution for diverse applications, including securc Aaccess control,
environments, and personalized item storage. The LoRaWAN integration
ficient management, making it a robust choice

cmpowers remote monitoring and ef
¢ and efficient

for modern security solutions.
The incorporation of LoRaWAN allows for remote monitorin
management, making it a solid choice for current sceurity systems.
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CIHAPTIER
INTRODUCTION

In an era of rapid technological advancements. the nesd for pabnst 1eeurity
mechanieme

rtrd eramlees connectivity has become incremingly paramonnt Aa aoclety
embracec the ilpiinl e, e dermanrd] Tow intmas atiy

o anlvityomn

i thint &y
PCCese g ’”‘T"‘1. real

wirs pnhanesed
hime momnitoring, and secur

covmmumication in e

The comvergence of cutting edge
technologies has paved the way for the creation of <ophisticated

satrictedd
cny |-'.-'|t:|- 1le ]\.\( never been More Pressing

iy sterns that not emly
saleguard valuable assets but also provide a seamless and user-friendly experience for
individuals interacting with them

This project sets out to address these challenges b

v introducing an innovaty
i ".":I"'l.".'lr.‘l’l‘xl\'." solution

ve and
Access and Monitoring Systern with ToRaWAN

Integration. This advanced system represents a significant leap forward in the realm of
secuniy  and  connectivity,

the Secure

merging  state-of-the-art hardware  components  with
LoRaWAN communication technology to create a versatile and intelligent ecosystem.

1.1 Objectives

The primary objective of this project is to design and implement a Secure Access
and Monitoring System that capitalizes on LoRaWAN technology to cnable seamless
connectivity and communication between the system's components and a cloud-based
latfi The ject seeks levelop an end-to-end solution that integrates ultrasonic
piattorm, The project seeks to develop an end-to-end solution that integrates ulirasor

and infrared (IR) sensors to facilitate dynamic access control, real-time monitoring, and
personalized item storage. By harnessing the power of LoRaWAN, the system aims 10

provide users with unprecedented levels of control, security, and insight into their
environments.

1.2 Scope

The scope of this project encompasses the entire lifecycle of the Secure Access

and Monitoring Svstemn, from design and hardware integration to software development
g ) : T
and cloud-based communication. The project also entails the implementation of a

eraphical user interface (GUI) for users to interact with the system, providing a user-

wn
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1.3 Significance
y and

4 eurit
1 1o rc-wrhlliumf.r gec

K £eNsOrs with

The significance of this project lies in its potentin
F?Imlil'ntim! pmmfil".lllﬁ. I seamlessly inh‘y,mling ||“'nq””it- mul }Iiml
',
solution that can he apj

LoRaWAN communication, the system offers s mulii- faceted s
catricted mwirnnnmnl 3

AUTORS |||'\'|.-r\(- 5y 1~|lrlTi4|u; ”,i.; i ||“||..J ROCHTE NECERS f‘“llfl'ﬂr flli' F |
monitorirg

nnel L-nr::prt'hf'rmﬂ’c

of [LoRaWAN

cace of mind

personalized item storage  with real time npelates,
capahilities that extend bevond physical  proximity. [he intepration

ensures that users can remotely manage and monitor the system, oltering P

and actionable imsiphts in varions contexts,
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CHAP T )
SYSTEM Dy gion

20 Preoposed Methodolopy
Ihe heart of the propoaed svatem lies inits dynamic and intelligent acces eartral

mechanism: Combining technologies such ps Wltrasonic nnd infrared (1) sensors with

L oaRaWAN commumication, this system redefines security by offering an integrated

solution that bridyes the physical and digital realms. By secamlessly conthecting to The

Things Network (1TN), o cloud-based platform, the system ensures real -time

communication and interaction
2.2 Advantapes of the Proposed leltruln]nu_\‘

2.2.1 Enhanced Access Control
Iraditional access control methods often fall short in providing a comprehensive

solution. The proposed system addresses this limitation by offering a dynamic approach.

orized individuals to gain access, while monitoring their actions and

It allows auth
interactions within a restricted environment, This contributes to heightened security and

accountability.

2.2.2 Real-time Monitoring
Real-time monitoring is a erucial aspect of modern security systems. The proposed

system excels in this area by providing immediate updates and notifications. Whether it's

detecting a door opening, an item being moved, or the presence of a person, the system

relays this information in real-time, empowering users to take prompt actions.

2.2.3 LoRaWAN Integration

dmaa

The integration of LoRaWAN technology is a game-changer. [t enables the system
to communicate over long distances with minimal power consumption. This means that
even remote locations can be monitored and controlled effectively. The wireless nature of

L3
E ] ) . - . - pl
LLoRaWAN eliminates the need for complex wiring, making installation and maintenance

hassle-free.
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2.2 4 (7 tistmiznhile MM iy

Fyvery netion h

i
. t the righ
s eansequence, and the proposed system ensures tha

detected, the
people are informed When Ldoor 1s opencd, a box is close d, or n person 13 detected

: [ications
Ystem sends out customizable messages. 1 his feature enables users to tailor notili

. . . < Aividuals
to their specitic needs, ensuring that critical information renches the right individua

LZLNBLOCK DIAGRAM

L Servo Motors J
[ FTS WM [o] MODUL | l.--
f

IR Sensor

[oRn

Gialeway

LUltrasonic Sensor

I'ouch Sensor

Figure 1.1: Block Diagram
This is the proposed system in which the ETS WDM IoT Module act as a
microcontroller that receives data from end devices (sensors) like IR Sensor, Ultrasonic
Sensor and Touch Sensor and controls the end devices (actuators) like Servo motors. This

microcontroller transmits the data from end devices to the Network Server

(TheThingsNetwork) via the LoRa gateway,
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CHAPTER 3
TOOLSAND TECHNOLOGIES

LLHTARDWARE TOOLS
In the development ol our secure aceess and monitoring system with LoRaWAN

mtegration, we wtilized a set of hardware tools to build a robust and functional setup.,

Ihese tools plaved a erucial role in implementing the verious components of our system,

ensuring its reliability and effectiveness. The key hardware tools used in our project

include:
Ultrasonic Sensor (11C-SR04)

Touch Sensor (1TTP223)

=« IR Sensor
«  Servo Motor

WDS EDM loT Board
Dragino L.LPS8 LoRaWAN Gateway

3.1.1 Hardware Overview - Ultrasonic sensor (IIC-SR04)

An ultrasonic sensor is & versatile electronic device that utilizes sound waves
beyond the range of human hearing to detect objects, distances, and movements. This
sensor works based on the principle of emitting ultrasonic pulses and measuring, the time
it takes for these pulses to bounce back after hitting an object. By calculating the time

delay between emission and reception, the sensor can determine the distance to the

object.

Figure 1.2: Ultrasonic Sensor
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1
L2 Haraw nre Overview - Tonely LTI

Ihe T1P2 20 ja ntonehy

L¥]

Ermedile that detects hurman tenee b on its sueface 1t
oMlers o cmple amed reliable way 1 ) ol

enaing copabilities 1o

viFlengt vl Treitine
Morects When ononser tonches the (e

denated nrea on the sensor, it detects the taneh nnd
AL oy ettt sigennl, i ating the tonieh event

When n person tonches the pad, the capacitance between the touch paed nnd the
pPrerson's bhogy changee

Phis change in o« apacitonee is detected by the tonch sensar, [he

W1 Y . a1 [
touch sensor modul quickly detects the change in capacitance and registers it ns a touch
cvent. It then generates

ncorresponding digital ourpat signal, indicating that o touch has
been detected. The digital omtput sipnal can be read by a microcontroller or other ciprital

direantey I his sipnal can be vused to trigeer vartons actions, such as lmruitl;t on a ||}'11|.
activating a switch, or intertacing with a display.

Figure 1.3: Touch Sensor

2. 1.3 Hardware Overview - IR Sensor

An IR sensor module that has both a receiver and a transmilter is commonly
referred to as an "IR Proximity Sensor” or "IR Proximity Detector.” This type of sensor
module combines both the ability to emit infrared radiation (transmitter) and detect
reflected or emitted IR radiation (receiver). IR proximity sensors are widely used for

detecting the presence or absence of objects within a certain range, based on the
reflection of IR signals. The working of the IR sensor module is very simple, it consists
of two main components: the first is the IR transmitter section ang the second is the IR

receiver section. In the transmitter section, IR led is used and in the receiver section, a

10
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Commpgegisn

figmniinn &

Figure L.4: IR Sensor
14 Hardware Overs iew - Servo motor

A serva motor is a type of motor that ean rotate with great precision. Normally this

I_\-lu- ol motor consists ol g control E'ifl‘llil that Pr“\'idl.'b .rL‘L'ilbile on the current P").ﬂifif'lrl

Of the motor shaft, this feedback allows the Servo motors to rotate with great precision. [t

consists of three parts:

I. Controlled device
2. Output sensor

3. Feedback system

It is a closed-loop system where it uses a positive feedback system to con-
trol motion and the final position of the shaft. Here the device is controlled by a

feedback signal generated by comparing output signal and reference input sig-

nal.

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 is present as long as the
feedback signal is generated or there is a difference between the reference input

H
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senal and reference aupn gl so the main task of servomechanism is

maritain the output ol o system at the desired value ot presence al nose

LESHardware Overview - WHs ) DA ol Board

LLST Introduction

The DS WDAL ToT board, or Wireless Development Module, 15 a versatile
hardware component desipned to expedite the creation of Proof of Concept projects ina
streamlined manner. It serves as a versatile platform that supports multiple wircless
communication protocols, making it an ideal choice for various lol applications. This
casily interface  with  different  sensors and

ol board empowers  developers  to
. . . . . AVLUPA NS I Pl
communicate over various wireless technologies, such as 1 oRa, LoRaWAN. Wi-Fi.

Bluctooth Classic, and Bluctooth T.ow Fnerpy (BLE). Its compatibility with popular

programming environments, coupled with its support for battery-powered operation,

ensures {lexibility and convenience in the development process.

Figure 1.5: EDS WDNMI 1oT Board

3.1.5.2 Specifications
CPU: Xtensa dual-core 32-bit LX6 microprocessor, up to 240MHz

e RODMI: 448KB for booting and core functions
e SRAM: 520KB for booting and instructions
e SRAM: 16 KB in RTC

e SPI Flash: 4MB
Ultra-Low Power (ULP) Co-processor

e Crystal oscillator? 40 MHz

Digital I/O and Interfaces:
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& 8B Digiial 10Y w mh Specinl Tanctions

* Special Funetions I 120, I S0, I LIAR
L] I M bd Anoalog & Digital 10)

- g ’I\T"'nl \'P'Il'l";‘ ALY l‘lj”lr IN
Analog Specitivalions
-

\nalog Resolution: 8,10, 12-bit « onfigurable
¢ Pulee Wadth Modulation (WA
*  Onboand Temperature Sensing (typ., -40°C 1o 90°C) with Accuracy 0.3°C
e Oaboard Humidity Sensing (typ., 0%RH to 100%RIT) with Accuracy 2%RI
Onboand Components
e Onboard 1 1:D: Ix RED
e Onboard Antenna for Wi-I'i & Bluetooth
* Onboard Battery Recharpe option
®  Onboard SHI31 — Temperature and Humidity Sensor
Wireless Specifications (1L.oRa):
® LoRa Chip: RI'96
* Data Rate: 300kbps
e Power Output: 20dBm
e Sensitivity: -148dBm
e Frequency Range: 865-867 Mz (Bands: IN8G65)
e Protocol: LoRa™™
* Modulation: FSK. GFSK, GMSK, MSK, OOK
* Antenna Type: External Antenna via SMA / [-Pex connector
Wireless Specifications (Wi-Fi and Bluetooth):
e WI-Fi: 802.11b/g/n, Bit rate up to 150 Mbps
e Bluetooth: Bluetooth v4.2 BR/EDR and BLE specification
Power and Batrery:
e Supply Voltage: 5V
e Operating Voltage: 3.0 -3.6 V i

* Bartery Voltage: 3.7V Li-Poly
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* Option for Battery Powered Operation (3.7V - 18650 rechnrgeable Jithium
Polymer battery) — Not Included in the 'ack

Operating Conditions:

*  Operating Temperature Range: 40 °C - 85 °C

GLECTY N L L ]
(L LN R — e A LR PYAATR
L R - s i)
ey ;.._ o
LI T — e A W 0
WY MA T AT prman A wigma
Ll N LTI b
o § IV LFAMATTERY ProwTR
NN — =T 10 AFRMATIERY PR
A3 [} m— — )
W — e
- — Rt
0 M e ot -1 1 ]
WoAnA W niy

o< O

Figure 1.5: EDS WDM IoT Board - Pin Diagram

3.1.5.3 Interfacing EDS WDM IoT with Arduino
* Download LMIC Library from
https://www.arduinolibraries.info/libraries/meci-lo-ra-wan-lmic-library
e Extract the zip as a folder
e Gotolocation ....\MCCI LoRaWAN LMIC library-4.0.0\project_config and
open Imic_project_config.h and make changes as follows for Indian Frequency

and save it.

.

14
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4 0. Msrethel ane apen

e Goto location MCCT LoRaWAN I Tibrary
hal cppr and Tind helow line
Mefare ¢ hanges
ntat il hal wmpd o imie g
AFL begln),
]
Male clinnges in SP bepan () an follnw s mpl save it
sttt veld hal_api Inle ()
ar1l begind . X LT
! -
Novw Phe B o findtiom for SET Ploy pere nr follon 10 - 18 Ao 12 sl
I 5898 s

e Copy and paste this folder MCCI LoRaWAN_LMIC library-4. 0.0 in following lo-

cation ... \Documents\Arduivno\libraries
= : . . =SS
::_:‘ N::;:f‘ 10 N Type | Fundtion gy
R L 11 1O GPIO, ADC, )C, RTC, SPI_CLF, LoRa_SP! G D —
2| Miso 12| /0 | oo, ADc, RIT, SPI_MISO, LaRa_SPI MED
3 | mMosE 13 VO | 6RO, ADC, RTC, SPL_MGS], LoRa_SP) MADSI ]
T a cs0 5 | 10 | Grio, seics i
5 | G0 | - GND | GrouND
6 | 3v3 = PWE | 2.3V Power Supply while connecting Battery {orpUS8
| 7 i 02 | 2 | yo [GPIO, ADC, RTC, On Board LED
8 1025 25 O | GPIU. ADC, RIC
a | 1026 26 /O GPIO, ADC, RTC
10 1027 27 I70 | GPIO. ADC, RIC
11 1034 34 I Ingut Pin, ADC, RTC
[ 12 | o35 J 35 | Input_Pin, ADC, RTC
[ 13 | 1023 23 7o [ GPIO
( 14 J 5V ] PWR 5V Power Supply while connecting U532 Only
[ | 1018 ] 19 IyO | GPIO
[ 16 | 018 ] 18 /O GHIO
[ 17 | Rxdo | 3 /0 | GPID, UDRXD
[ 18 | ™xoo | 1 | /O | GPiC.UOTXD
[ 19 | GND | - GND | GROUND
[ 20 | a3 | - PWR | 3 3V Power Supply while connecting Battery {or) U
[ 21 [ 3va | - PWR | 3 3V Power Supely while connecting Sattery {or) USB
[ 22 | GND | = [ GND | GROUND
[23 | scL | 22 | /0 | GPIO.12C_SCL Alsc Configured for Onboard SHT31 SCL
[T24 | soA | 21 | /0 | GPIO.12C SDA, Also Configured for Onboard SHT31 SDA
| 25 | GND | — | GMD | GRCUND
| 26 | Gvo |  —~ | GnND | GROUND
[ 27 ’ 5V ] — , PWR | 5V Power Supply while connecting US8 Only
[ 28 J 5V [ - ] PWR | 5V Power Supply while connecting USB Only

Figure 1.6: EDS WDM IoT Board - Pin Description

i

15
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L6 Havdware Overview - Diaging 1 Pss TaolRaWAN Cintewny
LL6 Intraduction

The T PSR is nn open eouree T olaWAN Gateway. [t lets you bridge [oRa wireless
network (o an 11 network via Wik, Fithermet The T ol wireleas allows users to aend
data andd reach extremels Tong ranges ot low datn rates
The T PSS sesSemtech packet torwarder and fully compatible with LoRaWAN pratacal
Itinclndes n SXTI0R 1.oRa concentrator, which provides 10 programmahle parallel de

maodulation paths,

LSS has pre-configured standard LoRaWAN frequency bands to use for different coun

tries. User can also customized the frequency bands to use in their own LoRa network.

|

Figure 1.7: LLPS8 LoRaWAN Gateway

3.1.6.2 Specifications

Gateway Connectivity:
e Bridging: Connects LoRa wireless network to IP network via Wiki, Ethernet.
e Interface Options: WiFi, Ethernet.
ILoRa Wireless Communication:
e [Long Range: Enables data transmission over extended distances.
e Low Data Rates: Supports communication at low data rates.
e Frequency Range: Suitable for operating in the 865-867 MI1z frequency range.
e Protocol: LoRaWAN 1.0.3 Class A. ¢
e Activation Methods: Supports both ABP (Activation By Personalization) and

OTAA (Over-The-Air Activation).
16
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Power Consumption:
* Low Power Design: Designed for energy efficiency.

Physical Attributes:
Antenna Compatibility: External Antenna vin SMA / [-Pex connector

-
= Dimensions: Standard form factor,
= Operating Temperature Range: -20°C to 70°C.

Compatibility and Integrations:
Open Source Software: Supports open source software,

*  Arduino Programmable: Programmable using Arduino platform.
[.MIC Library Compatible: Compatible with the LMIC library for LoRaWAN

-
-
protocol,
Common DC Characteristics:

* Supply Voltage: 5V.
Operating Voltage: 3.0V - 3.6V.

-
* Minimum Current Delivered by Power Supply: SO0mA.
= Battery Voltage: 3.7V Li-Poly.

Gateway Functionality:
Gateway Role: Acts as a LoORaWAN gateway.
Data Handling: Facilitates data transmission and reception between LoRa nodes

-
.
and IP network.
e IoT Enablement: Enables integration with Internet of Things (10T) applications.
e Coverage Enhancement: Extends network coverage for connected devices.

Network Features:
Bridging LoRa and IP Networks: Provides a bridge between LoRa wireless net-

work and IP network.
IP Network Connectivity: Enables devices to communicate over IP networks.

17
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Fipgure LE: LPSS in LolRaWAN Networlk

L NSOFITWARL TOOLS

The sorhware tools utilized in the project provide

a Toundation for development,

comnunyication, and datg management. These tools are selected to align with the project's

sroals and requirements,

3.2.1 Arduino ThHE

Arduina IDE, a user- friendly integrated development environment, forms the core

of software development. Its simplicity and versalility make it an ideal platform for

coding the EDS WM board, enabling scamless integration of sensors and data

processing.

3.2.2 The Things Network (T'TN)

I'he Things Network, a cloud-based ToRaWAN platform, serves as the linchpin
for secure communication between the sensor nodes and the central system. It enables
seamless transmission of data over long distances while maintaining data privacy and

integrity. g

18
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LIV Windows 1'C

A Windows PC serves ns the command center for the system, facilitating user
'il'l!l'f'l'.'hli"n. t‘i“ﬂ H'l‘lﬂl_\ 'ill"‘ nriel l!"f'll-ll"lfllfllt\r| i Taormdliar dntertog e nroud |||rn;'|f| t'l'll'”ll.'Frih“ﬂ:f

ensure smooth system management and monitoring

I conclusion, the selection of approprinte hardware and softwate tools is pivotal in
ensuring the suceesstul implementation of the Secure Access and Monitoring Syatem
With TORaWAN Tntepration: These tools collectively contribute to the system's relinhility,
functionality, and eflectivencas, torming, the foundation for its development and

operation

.

19
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CHAPTER 4
CODnE

Einclude <Imfc. by
#include <halfhal s

Birclude <SP 1y

Alnclude <ESPi2 Sprvo.hy
fdefline LID 2 }

Serve servol;

Servo servol;

int t,p;

int person, box, door, touchh, alert;
const jnt fr - 25;

const int angleZero - @;

const int angleOpen = up;

angleZero2=-0;
censt Int angleOpen2-0p;
irt pingPin - 23;
echoPin « 27: /

const int

"t Trigeer Pin of Ultrasnric Senser

const
Echo Pin

const int

of Utrasanic Sensor
const int touchs-34;
bool person-false;
tool personin.falge;
kool boxOpen=falsa;
int irs;
tool doordpen = false;
void irdoor(};
void ultras();
veid touch();
void final();

The code includes necessary libraries for LoRaWAN communication (Imic.h, hal/hal.h),

SPI communication (SPLh), and servo motor control (ESP32_Servo.h).

ofaidih NaLlSisr hetasre teysoon ey
STatic comsT wi_t PROGHIM APREUI[E[=f Orfs, BxFd, Balf, Sedd, M14), 083, €ats, ®ali };
void pi_gatdrtful (L1 t7 RaF) { emscoy P{%F, APPEUL, 8V}

ICKakif AgpSEey, 2p) caron cagsior by

This Is the gefault Seslach Koy, waleh M5 Lta® by U 2acly peetniypn TTH
P T
sratic const wi b PRoa S CEVAUL[E s { BacF, Sede, PrAY, 2209, Ru7F, 8405, 183, 2074
void os_getlevEul [yl _t* buf) { weatpy Fibuf, DEVEUL, )]
fi Lolamsll em’deelce address (fevanse! )
statle eonst ul © PROGHEM APOIEY[1E] » | &x70, i 68, Bx(e, €xdt, Pad35, Befl, €x07, PrF3, WofE, Qufif, Bx(D, B455, DakS, EnBD, 8xéd };
void os_gatdevkey (ul T° buf} | mwopy Plbuf, APSEIY, 18] ) »

20
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4.1 Sccurity Key:
e The APPLUT constant is defined with an 8-byte array containing hexadecimal values
This array scems to represent the Applieation EUT (Extended Unique Tdentifier) for

1 oRaWAN._ The vahtes are used to uniquely identify the application within the

[ oRaWAN network.,
The os petArtliui function is defined. Tt takes a pointer to an ul t (unsigned 8&-bit)

array as an arpument. Inside the function, the memcepy_ P function is used to copy the
values from the APPLEUI constant stored in program memory (PROGMEM) to the
provided buffer. This function is likely used by the LMIC (LoRaWAN MAC in C)
library to retrieve the Application EUI during network initialization.

The DEVEUI constant is defined with an 8-byte array, representing the Device EUI
for LoRaWAN. Similar to the Application EUL, the Device EUI uniquely identifies the
device within the T.oRaWAN network.

The os getDevEui function is defined, which serves a purpose similar to the
os_getArtEui function. It copies the values from the DEVEUI constant to the provided
bufter.

The APPKEY constant is defined with a 16-byte array containing hexadecimal values.
This array represents the Application Key, which is used for cncryption and
decryption of data between the end-device and the network server.

The os_getDevKey function is defined to retrieve the Device Key. Similar to the other

functions, it uses the memcpy P function to copy the values from the APPKEY

constant to the provided buffer.

These constants and functions are essential for configuring the LoRaWAN
network settings and security keys, which are crucial for establishing communication
hetween the end-device and the LoRaWAN network server. The LMIC library uses these

functions to access the necessary keys during network initialization and data

ransmission.
These keys must be copied from the TTI V3 Devices Page and replace them in the

code in the format such that while copying AppEUI, DevEUL & AppKey the keys must

be in the Position (MSB / L.SB) as highlighted in following image.

21
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In The Things Network (TTN), the "Decoder” tab is a significant feature within
the TTN Console that allows you to define custom JavaScript functions for decoding raw
binary data received from devices into human-readable formats. This tab is a part of the
TTN Console's integrated Payload Formats feature, which enables you to transform and

interpret the data sent by your devices over the LoRaWAN network.
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static uintS t mydata[3] = {0x00,0x00,0x00,0x00.0x00}:: This line declares an
array named mydata that holds 5 elements of type uint®_t. Each element is initialized

with the hexadecimal value 0x00, which corresponds to the decimal value 0. This amay is

likely intended to store data that will be sent over a communication channel.
endjob varisble is

=

The mydata array holds data that will likely be transmitted, and the s
likely used to schedule when the data transmission should oceur.

The line const unsigned TNX_INTERVAL = 3: defines a constant vanable
named TX_INTERVAL and initializes it with the value 3. The purpose of this constant is
to determine the time interval (in seconds) between consecutive data transmissions. In

this case, the value 5 suggests that data transmissions will be scheduled to occur every 3

seconds.

24
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ile [ 1 AN -
- L ]
iy 0y RA oot AR o))
LI
Astln{"1 peran #af Box ppeanlng with toueh )
I t B fanction man i the behavior of the ultrasonic sensor, calculates th
- oy P ) .
' "L und interncts with the system's state. I triggrers the touch() function

when an object is close enough to triggrer the touch sensor. Additionally, it handles
viesing the box's door and updating the state when the distance indicates that a person is
ol near the svstem,

The touch() lunction manages the behavior of the touch sensor and its interaction
with the state of the svstem, determining whether to open or close the box's door based
on the touch sensor input and proximity of a person. It updates status variables and

wy i ata . .
mydata amray to reflect the system's state.,

25
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------ —t
myatot o[ ) =ctonane
muodatall ] -peesong
My st 2 ) =t
mydatal 3)—rauch;
mydata[d]-aslert

H

o ilne

LAF ({ Bowitpmnd

R T TR T & I
"

LFems 2w K& cme Sty
1 parson away s lox closing withowt toush™) 2

Tarue brive=eng

A Ller T—erg

[= o v T Y
mudatan| @] =door;
mydateal 1]=person;
my daTa 2 =t
mydatal ] —toaeh;
mydatald]=—ulert ;)

| o0}
wlew A4{cm<30 A& p>0 &8 p<7)

(=02
Sertfal . println( " Thnocorract™)

Bk Vewmwd) L

F
else 1If{cm <30 &R p>7

! serdial.printlnd "Processing™ );:

p-r
=

void irdoor(){
irs = digitalRead(ir);

int ce=ultr(};
if (irs == HIGH &% !dcorOpen)
{

person=8;

door=0;

box=6;

touchh=2;

alert=0;

mvdata[B]=door;

mydata|1l]=person;
mydata[2]=box;
mydata[3]=touch;
mydata[4]=alert;
delay(1€e);:}
else if(irs == LOW && !doorOpen && <m>3C0)
{epenboor();

doorapen=true;

Serial.println(”1 person in:::away from box :::door open™};

::2:box close

personinstrue;
!person-ij
ftouchhsﬁ;

box=0:
i door=1;
. i rydata[e]=door;
mydata[1]=person;
mydata[2]=box;
mydata[3]=touch;
mydata[4]=alert;

The irdoor() function manages the behavior of the IR sensor with respect to the

system's door state. It responds to different combinations of sensor readings and door

conditions to determine if the door should be opened, closed, or if an alert condition
j)

shduld be raised due to too many persons near the door.

26
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delay(100);)

elea 1V {1rFre ==
(daiayp(10a);)
elap (F(Ire == Lt

{

WIGH A& deorOpen B emyian)

w AR daorOpen AL rmi100)
Seminl. printind “ALERT: (1 T00 HANY PERSONS ™)1
alarton,
peryon=1;
hovad;
foars1;
tourhhef,
mydataln]edoor;
mydataf 1]=perinn;
mydata 2]ahan;
mydatal 1] =touch;
mydata[d]=alert]
dalay(100);)
elee 14(ire == L1V RA doorOpen RE cerRR)
(rloseboer();
deorOpen=false;
LF (1 haxOpan)
serlal,printin(”6 person Int::sway from bae: ! hox clase:: idoor close™);
person=0;
box=3;
doar=0;
touch-0;
alerta);
| mydata[0 |~docr;
mydatal1]=person;
mydata2]=box;

m;td;xl:lia'_l-trn.ﬂ_h;
mydatal[a)=slert;:}
delay(180):}

)

vold openDocrl) {
servol_ write(angledpsan).
calay(120a): )

|

vola openz2boor () {
servo.write (Angle0psn);

| delay(rened: )

i

waid closeboor ()} {
SEFUGI.WritG(JﬂslﬂzQFO);

delay(ieea): }

void closczdoor() {
servol. write{angleerol;
delay(1880)s ¥
lang micrcscccndﬁTOCPntimuLxPs(lnng microseconds) {
3
| | return microseconds f 29 f 2]
¥

int ulir(){
long duration.
| pintode (pingPir, QUTPUT

cm}
y;

This function controls the servo motor to open the main door. It sets the

opendoor():
" state (e.g., angleOpen). This

servo's position to the angle associated with the "open

allows the door to be physically opened by turning the servo motor to a specific angle,

creating an opening for access.
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: simils 13 , it sets
clacedoor()- This fumction is used to close the main door. Similar to opend ror()
{he "closed” state (e.g., angleZero). Thia

the servoe's pmilinn to the angle pssod inted with
ific . onds te
action closes the door by adjusting the servo motor to 8 specific angle that corresponds to

a closed position,
ary door or box

np-*!:"'dm*"f? This function controls another servo motor to open a aecond
oor() but is designed fora
he "open” state for the secondary door.

different door or licl. Tt sets

lid. Tt is similar in purpose to opend
vle associated witht

the servo's position to the ang
for closing the

»r() - Similar to open2door(). this function is responsible
cecondary door or box lid. 1t sts the servo’s position to the angle associated with the
ate for the secondary door, effectively closing 1t

closee >

“closed” st

NI T LU L

T LR b A R
-y SR -

el ay*
digitalv 1ol fr@Pin, HITGHDY ]
LETS ] Vrregseernndte(3IDY S
figlts ivir-lte{pingPla, LOW):
Pl tade(echobin, INPUT),
Auration - |-..1---'|-;(--r'n-\'lﬂ, pilat) o
- = mirfroes s Toc oentimatrers(duratiaon);:
Aclaoy(100)
.1 v em; )}
F - <l AR A
roanat Imic plomap 1mlie_pins =
' nas = 1F.
| - LF\I(_UI’NI‘H!(‘_I‘JH.
| ’ .rut = 17,
div = ja.232.320,
}i
wuld ONEvent (Bv_t ev)
“ial. Pirlrl(\-"-lfl'lﬂr(j)_

‘-"lt1r|"|'( "y
apsltchi{v) {
r,:--.r- Fv_SCar_TIMNeOUT:
'I i-L println(F(TEV_ SCAM _TIMEOUT™)).
I.'"IF @k
EV r‘f':u. On_rounn:
Serial. rw*!n!.l W(F¢TEV_BEACOR FOUMD™T)) 2
| | heeak s
oy Z'V BEACOMN_ FMISSED:
sl.println(F{"EV BEACON MISSED));

(R R

|
.,

The Imic_pins structure represents:
,uss: This stands for "not slave select" and refers to the pin that is used as the chip

select (CS) or slave select (SS) pin for the SPI communication with the LoRa

module. In this case, pin 15 is used for this purpose.
rxtx: This indicates the pin that can be used for controlling the radio's

transmit/receive mode. LMIC_UNUSED_PIN suggests that this pin is not being

2
used in your configuration.

28
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st This represents the pin used for resetting the LoRa module. Pin 17 is
designated for this purpose, and it can be toggled to reset the module if needed.
-dio: This array specifies the pins used for digital input and output (D10) functions

associated with the .oRa module. These pins are often used to handle interrupt

ignals and various events from the module. In your case, pins 4, 33, and 32 are

assigned to DIO0, DIOT, and DIO2 respectively.

B LTI TS
[
tase EV_BEACOM_TRACKED:
Crrial prARTla(T(TEV_REACON_TRACKED));

bBreak

case Fv_10TMTNG
serfal printla(F("EV_JOTHING™));
break

case r\'__‘.‘!:NFI“‘.
Sorial print)In(F( EV_JOINED™)):
heralk;

voaLe FV_RFUL
Serdal printin(F{"EV_PFUL"));
break

Cace EV_IOIN_FALILED:
Serlal printIn(F (" EV_JOIN_FATLED™)):

hrrak |
EN_RCIOIN FATLED:
serial.println(F( Cv REJOIN_FAILED "))

Lane

break;
«ane EV_IXCOMPLETE:

Serfial . println(F(TEV_IXCOMPLETE (includes waltling for RX windows)
(LHIC . txrxFlags & TXRX_ACK)

if
Secial . printla(F( "Recelived ack™));

if (LMIc.dataten)y {

Sercial.println(F{"Recelved "));
for (Int 4 « 0; i < LMIC.dataLen; fv+)

{
¢ (IMTC. Fframe[IMTC.dataBeg + §] < ax1@)

1
(LNIC. frama[LMIC.dataBag + 1]);

[gta =

"y

‘e
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ecial.prdrtin(f( IV LIMY A Qve ));
b omab

dafanlt
Serfial.print In(F { "Unknswe o Y)Y
brmak
)
)
veld do sent(osfob vt §){
(heck | F there g current TY/Re jab ruaring
if (LMTC.opmode B 0F TXRXPE M)
{
erial.print]la(F( 0P IXAXPEND, rot sending™));
}
else
{
final();
Prepare upstreas vata transmiscion a- the next poscible tima.
LMIC_=etTxData2(1, mycdata, sizeaf(mydata), 0);
! Serfal.printin(¢(“Facket queusd”));
4 Next T¥ 15 schediled after TX CTMPLETE event,
1
h

veid setup() |

//analopFeference(TNTERNALY ;

Serial.begin(9600);
servol.attach{18);
servol.attach(19);

pinMode(ir, INPUT);

serval  writefznelaZernl .

4.2 Event Handler (void onEvent(ev_t ev)):

This function is a callback that gets triggered when specific events occur during

LLoRaWAN communication. It prints out a description of the event and performs certain
actions based on the event type. Some notable event cases include:
« EV_JOINING: The device is attempting to join the network.
EV_JOINED: The device has successfully joined the network.
EV_TXCOMPLETE: A transmission has been completed, and this event is
triggered when both uplink and downlink operations have finished.

EV_RXCOMPLETE: Data has been received during a ping slot. X

EV LOST TSYNC: Time synchronization with the network has been lost, d

based on received data.

4.3 Data Transmission (void do_send(osjob_t* j)):
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This function handles the process of sending data to the TLoRaWAN network. Tt checks

whether there is an ongoing transmission or reception operation (indicated by

LMIC.opmode & OP _PXRXPENDY. If no ongoing operation is detected, it calls the

final() function, which seems 1o be responsible for collecting sensor data. Then, it uses

LMIC setTxData2() to prepare the data for transmission. ‘This function schedules the

transmission to oceur at the next available time.

These functions collectively manage the LoRaWAN communication, including event

handling, data transmission, and scheduling of transmissions. The event handler provides
insights into the state and progress of the LoRaWAN device within the network, and the

data transmission function ensures that data is sent reliably and cfficiently according to

LoRaWAN specifications.

EEAE LT P

os_infv(),
F Mevet the MAC atete, Sanslon and Peadioy duts tranafoer will ta dia

cwrded .

LMIC_reset (),

#o Tisanie (dnk aheck valisatine
L= _serivnrcne bmnde (0} ;
Viom Te e T ¥ windon
- LA spa;

LAY ral e and Treoamll e fur uplink (RoLe; Exsae Lo - et by fhs Llheaey)

fi & '
LRIC_setDeTopor (DR_S67,34);

A

A
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4.4 Setup Function (void setup()):

[tinitializes the serial communication at a baud rate of 9600 for debugging and

communication purposes.

« It sets up two servo motors (servol and servo?2) attached to pins 18 and 19
respectively. which are presumably used for controlling mechanical movements.

« Itcontigures an IR sensor connected to a pin named ir as an input pin.

It sets the initial positions of the servo motors using the angleZero constant.

» Itinitializes serial communication again (this seems to be redundant and may not
be necessary).
+ It configures a touch sensor connected to a pin named touchs as an input pin.
» It prints "Starting” to the serial monitor.
Ir checks if a macro VCC_ENABLE is defined. If it is defined, it sets up a pin
(VCC_ENABLE) as an output and sets it to HIGH, possibly enabling power for
specitic hardware (e.g.. Pinoccio Scout boards).
It initializes the LMIC library by calling os_init() to prepare for LoRaWAN
communication.
It resets the MAC state and clears gny session or pending data transfers using

LMIC reset().

L™

A
| 3% ]
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I " ecents Spreading ackt

I MG setlr \In-\\Hl“ S17.14) where DI Sk 7 represe pits Spreading

and 14 represents the (rinsmit power.

the do send(&sendjob) function.

- l'll-ll.llll_\'. i srarts .’hl- i""h llf..'-l."lhlflu', data "I'\' calling

4.5 Loop Function (void loop()):

in the LMIC library's run loop using

Ihe Jun;w{l function is ”“_lr 1O L'i.ilﬂillll.'l”} 1

i ronal & espOnsSive
IWAN deviee operational and respo

.c
os_runloop once(). This function keeps the LoRt

(o events and transmissions. R
i are ¢ yonents, mnialhses
In essence, the setup() function scts up various hardware compi
] 3 . loop() function ensures
I.MIC library, and schedules the initial data transmission I he loop( | ©
\ 1 focommuiinication with
that the 1 oRaWAN device continues to process events and maintain e

the network,
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CHAPTERS
RESUTT AND DISCUSSION

SETHARDWARDI DESCRIPTION
I the digital coppant frorm TR Senaor

i o

e pombog omtpnt (ronn 1 ltrnsonic Sensor 00

: . . » actiator
nre passed 1o the microeonirollers sl [T Pt | ll-p.rr[r i1 1 he program, the ne y

Server Motors) are actisnted and the state of the sensora anel actustors are sent (o [he

Clevendd throvieh T ool WAN Cintlewiny

Figure 1.9: Hardware connection

5.2 WORKING PRINCIPLE

[ i i : . e : onstrates the
In this section. we will walk through a typical scenario that dem

. _— O ha . 5 LoRaWAN
working principle of the "Secure Access and Monitoring System with Lo

. - .. ; . I Pa x containing
Integration'. The scenario involves unlocking and locking a securlly bo =2

: T s . . is scenario are
valuable items. The system's components and their interactions during this ¢
detailed below:

Initial State:

e The security box is locked, and the door is closed.
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; . & : inclding the
1 i tively monitoring for any changes in the environment, IN¢ |
. ¢ svetem s actl

presence of people and the statns of the door
Opening the oot
o If a persom crosses (he IR sensor placed infront of the Door, the sytem checks the
etatiie of the oot and the Box
o If the Door is closed, the Door opens and the system Sends a FoRaWAN rfl“:"ffr""
indicating the status of the Door, the Tlox and the number of persons entering
throngh the Ty
Tnlocking the o
o If a person approaches the box, the ultrasonic sensor detects their presence .
e The ultrasonic sensor reads the distance between the person and the box. 1f he s
within the range of 30 cm, the system enahles the touch sensor. It means that the
touch sensor works only if the person is within the range of 30 cm.
e Once the person is within the range of 30 cm, the touch sensors gets enabled and the
person must place his’/her finger on touch sensor for 7 seconds to unlock the Box.
e If the person withdraws within 7 seconds there would be a [.oRaWAN message sent
hv the system indicating 'Lirror'.
e The touch sensor goes to reset stage. The person has to place his/her finger for
another 7 seconds to unlock the Box.
e Once the person touches the touch sensor for complete 7 seconds, the system checks
whether the box is already open. If it's closed, the system will open the box.
e The servo controlling the box's lid rotates to an open position (angleOpen) using the

open2Door() function.
e The system sends a LoRaWAN message indicating that the box has been opened,
and the status of the box and door are updated accordingly.
e The box is now unlocked and open, allowing access to its contents.
e The box remains open only if the person is within the range of 30 cm.

e If the person moves beyond 30 cm, the Box closes automatically and the status of

the box and door are updated.

Accessing the Contents:

e With the box open, the person can now access the contents inside.
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TR i cq Il’
| ' the peraon trie

L] lh{' Fl_“l['ll'l ‘I"["l’. Mmonntoring l”l any ("1:"‘1!1"'. il'll'h“”"". “‘h( "ulr ‘
qing’ while the contents

remove the contents or ¢ Joges the bix
ces

o | ORAWAN messopes are gent s periodic intervals as ‘I'ro

are being accessed
the person has

llri\l.

| ocking the Box:

e (Ince the person i dlome ne cessing the comtenta nnd o e levae the
other 7 seconds
checks il the box was open

1o tonch the sensot for nn
aervi hack to E

onds of contact, the systen

the box by rotating the

e Afler complete PRETA
. I' ”ll' l'\l.'f\ WS ”l.l.”t ”'If. ."\"';1'.'”“ “|” l]“;r
0) using the close2Door() function.

indicating that the box has been

closed posthion (npleZer

e The system sends another LoRaWAN message
closed and locked.

o The box 1s now locked, and its contents are secure.

ultrasonic sensor detects their

Ixiting the Area:
rom the box and the

i

e I{ the person moves away f

note of this.
ic sensor, the door

absence, the system will take

yond a certain range from ultrason

;or placed near the

e Once the person moves be
red sens

opens and the door closes if the person crosses the infr:
door,
the system doesn't need to take any

e I the box is locked and the door is closed,

further action. It will continue monitoring.

Alerting for Unusual Activity:
e If the infrared sensor detects multiple people near the door while it's open, the

system will trigger an alert.
e The system sets the "alert” variable to | and sends a LoORaWAN message indicating

an alert condition.
e a r i 1t
The system may also implement additional measures, such as flashing an LED 10

signal an alert to the user.
elfap n 18 withi > T 1 i
person is within the range of ultrasonic sensor and if another person Crosses ir
L

Senso = 8 imi
r, the door does not open and a similar alert along with LED flashing signal is

sent to the control uscr.
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Sending Data and « ommunication:

* The system regularly sends updates over LoORaWAN to report the status of the door,
box, presence of a person, and any alerts.

* These wupdates are handled by the do send() function and are transmitted at
specified intervals (1I'X IN I'ERVAL).

* Por this system, the updates are sent for cvery 5 seconds.
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CHAITER 6

CONCLUSION
In conclusion, the presented secnrity  aystem otilizing [s112. ultrasonic,
infrared, and [ ol WAN 1echnology showeases o practical Irrullrrm'rll.'linn of 1ol for
nssel ||rn!u'fin|1 Ihe system effectively monitors and controls pecess o f necnred hox,
demonstrating the synergy ol hardware components and wireless communication With
along with |1 sl WA N connectiy ity, the

ot and ;¢~-.||.||-|l| [0 LECT JHesence,
Chngrovinge testing,

the ahility to dete
o toundation for scalable and sconre [o ] applications

ensure n relind

project lnys
it PO l r
documentation, and potential erhincemaents le nnd adaptahl olutian fo

real-world security challenges
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(An Autonomous Institution - Affiliated to Annn University, Chennai)
5.P.G. Chidambara Nadar - C.Nagammal Campus
5.P.0.C. Nagar, K. Vellakulam - 625 701, (Near Virudhunagar), Madurai District.

Submitted to the SCCRETARY for :!ppl'ﬂ'b‘ﬂl through the PRINGIPAL.
l ] Date £9.06.:203
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Enthu Technology Solutions India Pyt Ltd
Plot Mo: 32, P.M.R Layout, 5th Street, Dlock - ",

Ejonllmloch

India
GSTIN : 33AADCEYODINLZ)

Deepa Mill Road, Goldwins, Civil Aerodrome Post,
Colmbatore, Tamll Nadu - 641014,

Quotation

Quotation Nuimber CT%23 2450901

Quotation Dale 0406 2021

Valld upto 19.06-2021

Reforencn®

niTe

Kamara| College of Engineering and Technology
5 PG Chidambara nadar - C Nagammal Campus
S PG Nagarn X Vellakulam

Virudhunagar , Tami Nady - 625701 India
T(+91)4540 211N

Your phone call dated on 03.06.2023 Emalil

Place of Supply Tamil Nadu

KElnd Attention Kamara| College of Engineering and Technolagy

Mobile Number (+9114%49 218111

mall@kamarajengg edu in

Fayment Terms  J TSI O A

ship To

Kamara] College of Engineering and Technaology
SPGChidambara nadar - € Magammal Campus
506G C Nagar, K Vellakulam

Vitudhunagar |, Tarmil Nodu - 625701 India
C1+91)4549 278171

S5.NO ITEM & DESCRIPTION HSN/SAC QUANTITY UNIT PRICE EXTENDED PRICE
1 Orsite § day Value Added Course on Intermet of Things 9n524a3 20 1.400.00 36,000 00
Using LoRaWAN Technology

Totals 20 1,800.00 € 36,000.00 ¥

tems in Total 20 Sub Total 36,000.00 ¥
CGSsT 3,240.00 ¢

Program Title: Onsile & day Value Added Course on Internet af Things.

Using LoRAOWAN Technology 5GST 3,240.00 %

The Program Propesed by: Dr.R.Sureshbabu & Dr.T.Prathipa
Eligible Branch BE

Maximum Strength 20

Hands-0n Traning Period: 6 days

Traiming Charges, s, 300 per student per day

Obyective:

* Tointroduce the fundamental architecture of Microcontrollers

= To Learn the interface of peripheral devices (Sensors/Actuators)

* To explore the integration betwean Microcentroller and with LoRa-laT
platform

* Unaarstand the concept of Wireless Communication Protocols for LoRa-
loT

Applications (Wi-Fi, Blueteoth, BLE)
* Undersland the concept of MQTT, HTTP Pratocals

Pre-requisite (Technical):
» Dasic Knowledge of Microcontroller
* Basic Knowledge of C Programming

Topies to ke covered In the Technology Tralning Perlod:
Dayl

Session |

s Introduction to loT

* laT Apphications

= loT Architecture

* |oT Cloud platfurms and utilizations

* Introduction to loT-enabled devices

s Introduction 1o Embadaed systems and microcontrollers
* Intreduct:on to Arduino IDE

» Introduction (o Arduwine programming and library installation
* Introduction to ESH 32 microcontroller

» Basics introduction to sensor interfacing with ESP 32

Total : 42,480.00 ¥

Tatal In Words :Forty-Two Thousand, Four Hundred And Eighty
Rupeoes only

For Enthu Technalogy Solutions india Pyt Ltd,

Dr. K. Subramanian

Teehnical Lead

Enthu Technology Solutions India Private Limited
Coimbatore-04

Cell: 9944849058 | Email: subramanian@enthutech

Authorized Signature

el +91 9940707197 Mail. info@enthutech.in  Web! https //www.enthutech.in/ GSTIN: 33AADCEY J33H12)

Page 1/4
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Enthu Technology Solutions tndla Pvt L
Plot Mot 12, P .M.R Layout, 5th Street, Alock - B,
ﬁ‘?l\lhllloch Deepa Mill Road, Goldwine, Civil Asrodrome Post,
e o Colmbintore, Tamll Madu - GA1014,
Indin
GSTIN : 3IAADCEO0ONRINLZ)

Syene:

Lranion i

¢ Epann intecta ing with WHR

v Handy on teese with WM il yenens
 Hands o ghemo with WDM SHTY] sentor
v MARA on demo stk WHRM DITTY senenr

Pimy
Cewnion |

s Thingtpeat Cloud

o DAty st pee Q@ 17 the Cloud uting WDM

s Devicr contred uing Cloud platform

* Device control using Mabide application ( WDM)

* Data manitonng using mobide applic ation

Sevuoon

o Intrpduction 1o Bluetooth

* Introduction to BLE

* Devige contrel and dala dcessing using Bluetooth
* Light Tan control Using Bluetooth

* Muetooth Application interfacing

Dayl

Session |

s Intreduction to Lofla Technology & LoRaWAN Technology
s Introduclion to Ry | fequency

s Node te Note Lommgnication with LoRa

* Install L0 Uibrary tor LoRaWAN Communication

* Customize the library Tor Frequency & Boards

* Pin Mapping with Hardwate using

Session )

+ Lonfigure LoRaWAN Gateway In Network Server

= Uplink from Cod Node to Network Server using OTAA «Mode/ABP Mode
* Decoding the Received Data

» Downlink Data trom Network Page to End Device

Davd

Session |

« LM35 Sensor interfacing with LoRa

« DIY" IR Sensor interfacing with LoRa

« Uplink from End Node to Network Server using OTAA Mode
» Decoding the Received Data

» Downlink Data Irom Network Page to End Device

Session |l

« Ultrasoric Sensor interfacing with LoRa

« Uplink from End Node to Network Server using OTAA Mode
* Decoding the Received Data

« Downlink Data from Network Page to End Device

o Anplication server Registration

Cay 5

Session |

« Introduction to ThingZmate Cloud Applications

« Gateway Cunfiguration

» Device integration

« Data Visualizaton in Application Server with Multiple widgets

Sessipn I
» Hands-on dema Ultrasonic sensor Data visualization in Application

Coryer

Tel: +91 9540707197  Mall. info@enthutech.in Web: https:/fwww enthutechan/  GSTIN: 33AADCE9083H1Z|
Page: 2 /4
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Enthu Technology Solutions Indla Pyt Ltd
Plot No: 32, P,M.R Layout, 5th Street, Block - n,

_thq_t

Ej"" ech Deepa Mill Road, Goldwlins, Civil Aerodrome Post,

‘ Colmbatore, Tamil Nadu - 641014,
Indla
GSTIN : 33AADCEYS0B3H1Z)

« SMS, Email Alert using ThingZmale
* Review

Day 6
* Project Suppert and Reviey

The outcome of the Coursp The participants will be able to,

* Understand the importance of microcontrollers for LoRa-loT

* Understand the concept ¢f Wireless Communication Pretocols

* Know the significance of LoRa.{oT

* Design and Develop LoRa-loT-based applications for societal lssues,

Syllabus designer for the course:

* Industry: ENTHU ACADEMIC SOLUTIONS. Academic division of Enthu
Technology Solutions Ingia pyt, Ltd, #90, First Floor, SSN Square,
Peelameduputhur, Colmbatere -641 004,

Hardware required: (Provided By Industry on a returnable basis Lo each
batch)

* Wireless Development Board(WDM)

Sensor & Actuators Used for Practical Learning: (Provided By Industry on a
returnable basis to cach batch)
* LED - 3 gty

* S0/ Mpislure Sensar - 1 gty

* BH1750 Sensor - 1 gty

* IR sensar - 1 gly

= Ultrasonic Sensor - 3 gty

* PIR Sensor - 1 gty

* Flame Sensor - 1 gty

= OHT11 Sensor -3 gty

* LM35 Sensor - 3 gty

Software required. (Provided By Industry to each batch)
= Arduino IDE
* ESP32 dev liirary

Infrastructure Requirements from Institution for Hands-on
* Individual PC ¢ Laptops are mandatary

= Projector classroem & Board with Marker

* 230V, 54 Socket fur Development Board-Power Supply

= Uninterrupted Wil without Firewall{Most Mandatory)

= Muttimeter and necessary extensian boxes,

* Audio systems Mic & Speaker

Benefits to the Parlicipants:

* Expasure to Latest Technologies

* Participating i National and International Contests
+ Exposure o Project Development

= Opportunity to become an Entrepreneur

* Placement Cpportunities

Terms & Conditiuns ;

* Payment: immediate Payment

» Mode of Traming: Oneite/ Institute

* Quration of Training: 6 days, 5 hours per day
* Session of Training 2 per day

* Batch Size: 20

= Training date: June 2023

Additionar

e+ 91 9940707197 Mai| info@enthutech.n Web https: /fwww. enthutech.iny

Page: 3 /4

GSTIN: 33AADCET083H12
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Enthu Technology Solutions India Pt Leel
Plot No: 32, P.M.U Layout, Gth Street, Nock - 0,
Deepa Mill Read, Goldwins, Clvil Anrodrome Post,

enthutec
h : ch Colmbatore, Tamil Nadu - 641014,

India
GSTIN : 3JAADCERODINLZ)

TA & DA applyatie for Fettg Teeh Respuree Perton (Actual)
1 Reenarcr pereoan’s travel will be taken care of by Enthu Tech
 Fona & pivommodalion will be provided at the institute Guest

Mowree Thituide of Lhe U ampus
o« We will gve ont ks [which will carry from our team) 1o the participants
on & retumabile base(ls kit for 15 batches, 2 participants for each

Batin
o During Practical if Hardware Damage caused by students i.e. will be

charged from studestsiinstitule should support for this)
s in cave of any development and issues with your hardware our resource

team wont take recpona Bilty for developing and tectifying your hardware

al thal periodt of Limp

Rank Afcount Delalls

Pamk Name 1010 Namk
Al Name [nthy Technology Solutions India Pyt Ltd,

Branch Coimbatore  Ram Nagar
&'t No 61520%04%0092
IFSC Code WOICPODGL1S2

91 9540707197 Mall inlo@enthutech in Web. https /fwww.enthutechan/ GSTIN 33AADCEY083H12Z)

Page: 4/ 4
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Fosthie Techinology Solobtions oo Pyt L
Mot No
Eil'-'nlhutoch Colmhatore

India
GSTIN : 3JAADCEOORIHLZ)

TAX INVOICE

Involce Numher EVS/2Y 240N305 Place of Supply

Invalie Date 4%-08.202% Kind Attentlon

Payment Terms immediate Payment Mobile Humber

Ermall

12, .M I Layout, 51h Street, Biock - 1,
Deepa Ml Road, Galdwins, Clvil Aerodrome Post,

Tarmil Madu
¥amara) College of Engineering and Technvalogy
fanljasaa 218171

mailldpkarnaraengg edy In

Payment Dus Date 25/Auyfanay

Customer Reference Your phone call dated on D3 06 2023

E-Way BRIl Number

IRN Mumber

Bill To

Kamaraj College of Engineering and Technulogy
S HG Chidambaca nagar - C Nagammal Campus
SPGC Nagar k vellakulam

Tamil Nadu - 625701 India
Ci+91)45449 278171

\'ll'._,'.l'mr\‘q.}."

Customer Comments

Acknawledge Date

Ship To

Kamara] College of Engineering and Technology
5.P G Chidambara nadar - C.MNagammal Campls

S PG.C Nagar. K Vellakulam

Vinuchunagar . Tamil Nadu - 625701 India
Si+9114549 278171

S# ITEM & DESCRIPTION HSN QTY UNIT PRICE CGST SGST EXTENDED PRICE
RATE AMOUNT RATE AMOUNT
1 Onsite & day Value Added Course on 999293 20 1.800.00 90% 324000 9.0% 124000 36.000.0C
Internet of Things Using LaRaWAN
Technolegy
Totals 10 1800.00 ¢ 3240.00 ¢ 3240.00 ¢ 316000.00 ¢
Iterns in Total : 20 Sub Total 316,000.00 ¥
Thanks for your business,
Program Title, Onsite 6 day Value Added Course on Intermet of Things cesT 3240.00 %
Using LoRaWAN Technology SG5T 3240.00 %
The Program Proposed by: Dr.R Sureshbabu & Dr.T Prathipa
Eligible Branch: BE Total 42,480.00 ¢
Maximum Strength: 20
Payment Made (-)0.00 ¢

Hands-On Training Period 6 days
Traiming Charges: Rs. 300 per student per day

Objective:

* Towntroduce the fundamental architecture of Microcantrollers

* To Learn the interface of peripheral devices (Sensars/clualars)

* To explore the integration between Microcontroller and with LaRa-laT
platform

* Understand the concept of Wireless Communication Protocols for LoRa-
1aT

Applications (Wi-Fi, Bluetooth, BLE)
* Understand the concept of MQTT, HTTP Protocols

Pre-requisite (Technical).
* Basic Knowledqge of Microcontraller
* Basic Knowledge of C Programming

Topics to be covered in the Technology Training Period:
Dayl

Session |

* Introduction to loT

* loT Applications

* loT Architecture

Balance Due

Total in Werds :Forty-Two Thousand. Four Hundred And Eighty
Rupees only

23 5000
For Enthu Technology Sojutlons Indla Pvt. Ltd.
oy A

Dr. K. Subrumanion
Technical Lead

Eanthu Technology Solutions India Private Limited
Coimbatore-04

Cell: 9944849058 | Email: subramanian@enthutec

Tel: +91 9940707197 Mail; info2enthutechin  Weh

Ftipsifwww.enthutech.n/ GSTIN. 33AADCE9083H12)

Page: 1/ 4
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Enthu Technology Solutions India Pyt Ltd

Plot No: 32, P.M.R Layout, 5th Street, Block - B,
gienlhulech Deepa M Road, Goldwlns, Clvil Aerodrame Post,
, o I Colmbatore

India

GSTIN : I3JAADCEQ0B3IHLTZ)

Proforma Invoice

f;l_j‘.‘lﬁ‘u[l.

ETS/22-23/P1/102

Proforma Involee Date 04062021 Mlace of Supply Tamil Nadu

Valid Upta 19.06-2021

Relerence® Your phone call dated on 03,06 2021
nil 1o Ship To

Kamaraj College of Fngineering and Technology Kamaraj College of Engineering and Technology

S PO CHAambara nadar  © Nagammal Campus 501G Chitambara nacar - C.Nagammal Campus

SPOC Nagar K Vellakulam 5P G L MNagark Yellasulam

Virudthonagar Tamil Nadu - 625701 India Virudhuragar | Tamil Madu - 625701 India

Z(+9714%43 278171 Z(+9114549 278171

S.NO ITEM & DESCRIPTION HSMN'SAC QUANTITY UMNIT PRICE EXTENDED PRICE

| Onsite & day Value Added Course on Internel of Things 939241 20 1.800.00 36,500.00 ¥

Using LoRaWAN Technolagy
Totals 0 1,800.00 ¥ 16,000.00 T
ltems in Total - 20 Sub Total 16,000.00 ¢
CGST J.240.00 ¢

Program Title Onsite 6 day Value Added Course on Internet of Things
Using LoRaWAaN Technalogy S5GST 3,240,007

T Proear + | |«
e Fragram Proposed by: Dr.R Sureshbaby & Or,T.Prathipa Tatal 42,480,00 ¥
Eligitle Branch. BE

Mawimum Strergth 20 Tatal in Words Forty-Two Thousand, Four Hundred And Eighty

Hards-Onr Training Period: 6 days Rupees only

Training Charges Rs, 300 per student per day

Objective Fer Enthu Technalogy Solutions India Pet, Ltd
* Tointroduce the fundamental architecture of Micracontrollers

* To Leamn the interface of peripheral devices (Sensarsfactuators)

* To explose the irtegration betwesn Microcentroller and with LoRa-laT

plattarm

* Understand the concept of Wireless Communication Protocals for LeRa-

laT Dr. K. Subramunion

Technical Lead

Applications (Wi-Fl, Biietooth, BLE] Enthu Technology Solutions India Private Limited

» Urnderstand the concept of MQTT, HTTP Protocals

Coimbatore-04
Fre-requisite (Technical). Cell: 9944849058 I Emuil: mbr'lmmim@ eathutech
» Basic Knowledge of Microcontroller -
* Basic Knowledge of C Programming Vs
Tapics ta be covered in the Technology Training Period: EHE s
Jayl AN l |
Sezsion ) i
s [ntroduction ta (aT S

* IoT Applicatiens

o InT Architecture Authorized Signature
* 10T Cinud platforms and utilizations

+ Introductian ta laT-enabled devices

¢ Introduction to Embedded systems and mICJ'L:(DFI.tI'U“f.“’S

« Introdurtion to Arduing IDE

o Introductian to Arduing programming and library installation

= Introduction to ESP 32 microcontraller

« Basirs Introduction to sensar interfacing with ESP 32

Session Il

» Sensor interfacing with WOM

Tel: +91 9940707197 Mail' infof@enthutech.in Web' https jfwww enthutech.n! GSTIN I1AADC ['.4.1.:a-.1-;:l|

Page: 1 /4
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Enthu Technology Solutions India Pyt Ltd

Plot No: 12, P.M.R Layout, 5th Street, Block - B,
, Clvil Aerodrome Post,
aenthutech Deepa Mill Road, Goldwins, Cly A

infinive Innavaticns Colmbatore
India
GSTIN : BJI\ADCEQOHSHIZI

* Hands-on demo with WHM IR sensor
* Hands-an demo with WM sHT3 Lensor
* Hands-on demo with wWoM DHT1] sepsor

Day 2

Session |

* Thingspeak Cloud

= Data monitaring in the cloud using WHm

* Device control using Cloud platfarm

* Device control using Mabile application { WDM)
* Data manitoring using mabile application

Session ||

* Introduction to Bluetaath

* Introduction to BLE

* Device cantrol and data accessing using Bluetooth
= Light, Fan control Using Bluetaoth

= Bluetooth Application interfacing

Day3

Session |

* Intraductian to LoRa Technolagy & LoRaWAN Technalagy
* Introduction ta Radig Frequency

* Node to Node Communicatian with LoRa

* Install LMIC Library for LoRaWAN Communicatian

* Custamize the library far Frequency & Boards

= Pin Mapping with Hardware using

Sessian 1|
= Configure LoRaWAN Gateway in Nebwork Server

* Uplink from End Node to Network Server using OTAA *Mada/ARP Made
* Deceding the Received Data

= Downlink Data from Metwork Page to End Device

Day4

Sessian |

* LM35 Sensor interfacing with LoRa

* DIY: IR Sensor interfacing with LoRa

* Uplink from End Node ta Network Server using OTAA Mode
= Decoding the Received Data

* Downlink Data from Netwark Page to End Device

Session I
* Ultrasanic Sensaor interfacing with LoRa

* Uplink from End Nade to Netwark Seryver using OTAA Mode
= Decoding the Received Data

* Downlink Data from Network Page to End Device
* Apclication server Reqistration

Day 5

Session |

* Intraduction to ThingZmate Cloud Applications

* Gateway Configuration

* Device integration

« Data Visualization in Apprir;almn Server with Multiple widgets

Sessian Il

* Hands-on demo: Ultrasonic sensor Data visualization in Application
Server

* 5MS, Email Alert using ThingZmate

* Review
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* Wireless Dovelopment Roard(WDM)

Sertor h Actuators Used lor Practical Learning: (Provided By Industry on a
returnable basis to each bateh)

* LED - 1 qty

= Sall Maisture Sensor - 1 gty
* BH1750 Sensar - 1 gty

= |R senmor - 1 Gty

* Wrasonic Sensor - 3 gty

* MR Sensor - 1 qty

Flame Spnsor - 1 gty
OMT11 Sensor -3 qty

LM3S Sensor - 3 gty

Software required: (Provided By Industry to each batch)
* Arduino IDE
* £ESP3D dev library

Intrastructure Requirements fram Institution for Hands-on @
* Instividual PC f Laptops are mandatory

« Projector classroom & Board with Marker

+ 230V, 54 Socket for Development Board-Power Supply

« Uninterrupted WIF without Firewall{Mast Mandatory)

« Multimeter and necessary extension boxes,

+ Audio systems: Mic & Speaker

Benefits to the Participants:

« Exposure to Latest Technologies

« Participating in National and International Contests
= Exposure to Project Development

» Opportunity to become an Entreprencur

= Placement Opportunities

Terms & Conditions

* Payment: Immediate Payment

» Mode of Tralning: Onsite/ Institute

= Duraticn of Training: 6 days, 5 hours per day

« Session of Training: 2 per day =
« Batch Size: 20

+ Training date: June 2023

~Additional

TA & DA applicable for Enthu Tech Resource Person (Actuall

1. Resource person's travel will be taken care of by Enthu Tech
2. Food & accommadatian will be provided at the Institute Guest
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AN Name Entha YTechnalogy Solutions todia Pt Lt
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A No 61205045092

IS Code 1CICO00NBT52
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