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Rationale: This course provides core knowledge of how information is generated. wansmitted, and
recerved across wired and wireless channels, 1t bulds snderstunding  of modiilaton, signaling, and

system reliabiliny, linkmng basic electromes o modem fechnologies such as mobile networks,

i

internet, 1oT, and radar. It prepares students (o analyvze and maintain efficient communication systems

used in tday s connected world.
Teaching and Examination Scheme:

Teaching Scheme Credits Exsamination Marks Tivkud Marks
Cl T o C SEE CCF
0 . 3 | W 50 150

Legends: Cl-Claxs Room Insoructions; T - Turorial, P -

Evaluation, CCE-Continuonus amd Comprebersive Evaluwation

Course Content:

Pracifeal: T

— Credie: SEE -

Semmrevier Endd

Hr. Y Weight
Cowrse Condent Hrs.
M. nge
Introduction to Communication Svstems & Sipnsls
Lheeory Topics:
o Soenaks: Dehnitson Classificotion, Elementary signals Hasic
1 Uperations cn Signals | 1% 20

Modulation and Demodulation

¢ Flements of Commumcation System:

Information  Source,
lransmitter, Channel, Receiver, Destimation, Noise,
o  Typesof commumication: Analog and Digital

o Commumicition Svstems: Defimmion, need and Basie Concepls ol
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o Classification of Commuomication Systems, Wieed & Wireless,
Analog & Digital, Somplex, Hall Duplex, Full Duples
e Electromagnetic Spectrum and Frequency Bands

Priocifo:

I. To generste and observe different tvpes of signals usmg simulation
software, and 1o classly them based on their charactenstics such
as continuous-time and  discrete-time, periodic and  aperiodic,
deterministic and random, as well as enersy and power sigmiks

o

fo Study & gencrate elementary signals such as unit step, ramp,
impulse, sinusoidal, and exponential signals wsing simulation
sofiware.

1. To perform amplitude scalimg operations such as amphification and
attenuation on different sigrals uzing simulabion sollware

4. To analyre the effect ol time shifting an signal representation and
behavior

5, To perform time scaling operations such as  compression,
expansion, and signal foldme (time reversal) on different siznals,

6. To generate different communication signals using simulatien
tal/CRO and measure their amplitude, frequency, time period,
and phase,

7. To  gencrate  and  anolyze  differemt analog  and  digital
communication signals wsing stmulation soltware AIARDWARE

5 To simulate modulstion and demodulation processes  wsing
messape and carmier signals.

9, To study different regions of the electromagnetic spectrum and
their frequensy ranges,

10, To simulile g basie commumeation system oeleding transmitier,
channel, receiver, and nioise.

Evaluation Methol

S | Evaloation methods SEE CCE
M (Marksy | (Vhorks)
Ny
e _:.5\_\'
% -.l-.."ll
i ] '__'.
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I Signal Analvsis: 1 -
Students st adentify and analyiee
different bvpes of communication
signals

3 Sienal Operations; 10
Students will perform given signal
operations  using  simulation  pnd
comprre it with  mathematical

results
2 | Freguency Band  Explovation: - 1]
Students will  prepare a  chart
showing Freguency range
Application aren Example

devices{inclode  Radio  Waves,
Microwaves, Infrared, Yisible Light,
lravicdet AL A-1)

Tl 210 10

Examination siyie:
Signal Analysis{ 10 marks)

The faculty will provide the characteristics of a signal. Students are
required o identify the type of signal based on the given charpcteristics,
generate the sipnal using appropriste software wols, and perform a
detailed snalysis of its properties. The analysis should include the
evaluation of relevant signal parameters such as amplinede, Treguency,
pericdd,  phase.  power, energy, bandwidth, and  other  associated
charncterstics, as  applicable.  Students  should  demonstrate  their
understanding of signal classification and interpretation by presenting the
generated  signal and  discussing the observed results. Marks will be
awarded hased on the accuracy of signal identification, software
implemnentation, parameter analvsis, mnd presentation of findings.

Signal Cperations{ 1l marks) i

Students are required 1w perform the specified signal operations using
approprimte simualation  software  and  venfy  the results  through
mathematical analysis. The assigned operations may include time shifting,
time  scaling.  amplitude  sealing, signal  addition,  subiriction,
multiplication, folding, and other fundamental signal transformations
Adter completing the simulation. students should compare the simulated
outputs with the corresponding mathematical results and discuss any
ohservations. The evaluation  will focus on_the correciness of the

—
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implemented  operations, accarney  of the mathematical caleulations,
consistency between simulated and analvtical reésults, and the clarmy of
the interpretation amd presentistion of findings, Marks will be swprded
bitsed on hoth echmical accuraey and analytical understanding

Freguency Band Explorationd 1 marks)

Students will prepare o comprehensive chart illusirating different regions
of the electromagnetic spectrum, incloding Radio Waves. Microwives,
Infrored, Yisible Light, and Ultraviolet bands, The chart should chenrly
present the frequency range, application arcas, and example devices or
syvstems associted with coch Tregquency band, Stidents should investigate
the characieristics and practical wses of these frequency ranges in
communication, sensing, medical, industrial, and consumer applications
The activity mims W enhance understanding of the relationship between
requency bands and their real-world applications. Marks will be awarded
based on the accuracy of the lrequency ranges, relévance of apphcations
and examples, completeness of the chart, and the overall gquality of
preseniation,

Amlap Communication Technigues

Introduction to Analisg Communication
Amplitude Modulation { AM ) Principle. Modulation Index,
Wavelorms, Spectrum, Applications
&  Frequency Modulation (FM): Principle. Frequency Deviation,
Wavetorms, Bandwidih, Applications.
Phase Modulation (PM): Basic Concept and Applications.
Comparnson of AM, FAL and PM Technigues.
Demodulanion Technigues for AM and FM Sigmals. 2
Fransmitters and Recervers; Basic Block Diagram and Working
Applications of Analog Communication

I5%

11. To generate an amplitude modulated (AM) signal using message
nnd carmier signals.

13 To determine the modulation mdex of an AM signal from s
wivelorm

13. To study varation in modulation index with change in modulating
signal amplitude

14. To recover the original message signal from an AM wavelorm

nsing demodulation.
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15 To penerate o freguency modutated (FM) signad and observe ite
wave form.

bo. To demodulate an FM sigial and recover the orngimal message
signal

[ 7, To penenite a phase modulaed (PR signal using simulation or
hardwiie

8. To observe the effect of modulating signal amplitude on phise

deviation,

1%, To demodulate & compare the recovered signal with the original
miprul signal.

M, To generate and analyze AM, FM, and PM signals under similar
condinons

Evaluation Method

Sr. | Evalvation Component SEE CCE
M, (Marks) | (Marks)
I | Numericals: Jy) -

Students will =olve Momericals
based on AN FM and P

F-2

Analie  Commonication  signal [ Th -
Crenevation amil Reconstraetion:
Students will  generate AMFM
M {given)communication
siznals and also  reconstruct
sienils back.

3| Amalvse application of AMFM I
and phase Modulation in o real
Time application:

Students will take real time
Exomples and  cotegories  its
modulation Type and  upload
ohservation  reports  on (he
GMIL weh portal. (ALA-2)

Fotal 20 L]

Examination style

Mumiericals) 10 marks)

Page 50l 19
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Srudents. will solve numerical problems related o Amplitude Modulation
(AM), Frequency Modulation (FM), and Phase Modulation (P} The
problems may involve the caleulation of modulation index. carrier aind
sideband frequencies, bandwidth, rnsmitled power, frequency devaitiog
phase deviation, and other relevant modulation parameters. Students
should demonstrate a clear understandimg of the underlyving conceplis by
applying appropriate formulas and presenting step-by-step selitions. The
setivity 15 designed 1o strengthen anafyuical and problem-salving skills in
amalog communication systems. Marks will be awarded based on ihe
pecuracy of calculations, correct application of formulas, clarity of the
solution process, and interpretation of resulis

Analeg Communication signal Generation and Reconstroction(13
marks)

Swdents will perform practical activities related to the gemeration and
reconstruction of analog communication signals. The expenment may
imvolve generating message signals, modulating them using  suntable
analog modulation technigues, tansmitting the modulated signal through
a communication channel, and reconstructing the origingl message signal
at the receiver using appropriate demodulation methods, Students shoulk)
demonstrate a clear understanding of the principles of signal generation,
modulation. transmission, demodulation, and signal reconstruction by
applying correct procedures and explaining each stage of the process. The
activity s designed to strengthen  practical skills and  conceptual
understanding in analog communication systems. Marks will be awarded
based on the correct setup and operation of equipment, accurate
ohservation of waveforms and measurements, proper application of
masdulation and  demodolation  techmiques, clanty  of the procedure
followed, interpretation of results. and the overall gquality of the

experimental report,

Analyse application of AMFM and phase Modulation in veal Time
application{ 10 marks)

Students will anabyze the real-time applhications of Amplitude Madulation
(AM), Frequency Modualation (FM), and Phase Modulation (PM) in
communication systems. The activity may include studying wechnologies
such as AMFM radio broadcasting, television, satellite commumication,
mobile networks, and wircless dma ransmission. Students should expluin
the suitability of each modulation technigue based on fuctors such as
bandwidth, noise immunity, signal quality, and trunsmission ethiciency.
The activity aims to develop analvtical and upplication-oriented skills in
analog communication,  Marks will be awarded based on technical
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accuracy, relevance of examples, comparison of wchmigues, and clarity of
.1||.||_'. AT

Ihigital Communication Sysiems

ar) Tepieey;

Tntroduction w Digital Commumication and its Advantges.
Sampling and Quantization Concepts.

Pulse Modulation Technigues: PAM, FWM, PPM.

Pulse Code Modulation (PCM Y Block Diwgram and Working,
Digital Modulation Techmiques: ASK. TSk, 'SK.

Data Transmission Concepls: Bit Raw, Baud Rate, Bandwidth
Errar Detection and Correction Technigues

Applications of Digital Communication in Compiter Networks
and Mol le Crammusicagion.

Prictical:

2. To perfiorm sampling of an analog signal and study the effect ol
differemt campling fequencies on the resulting  discrete-time
'h.||=ll:|il1

12 To reconstruct the original analog signal from its sampled data

using appropriaie technigues 18 .
3 SINg APProp [ I quec 0%

13, To analyze the quantization process by converting sampled signal
amplitedes into discrete levels.

4. To generaic o PAM signal and reconstruct the original message
signal wsing simulation or hardware

I
Lk

, To study the variation of pulse width with input signal amplitude
and understand PWM operation

26, To simulate Pulse Code Modulation (PCM) including sampling
guuntiaion, and encoding processes

27 To genernte an Amplitade Shilt Keyving (ASK) signal using
simulation or hardware

I8 To amabvee frequency and phase vanation with binary mput and
recover origimal data

249 To implement error detection technigques such as panty check o

ishecksum

=

Evaluztion Methbio)
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A | Evaluation Companeni SEE CCE
N i Vlarks) | (Manrks)
I Drgeiial Communication Systenm I -
generation Techmigue: Siudems wall
genernte and  analyze  digitnl

communication signals  and  explain
IransmISsHn consepls.,

Hud

Error check: Transmit a digital data 1o -
sequence using given technigue.
Intresduce an error intentionally during
trarsimission and demonstrile how the
receiver detects the error. Record
observations and drow conelusions

1| Comparative analvsis; - L]
Students will make comparative
studv of Different digital Techniques
and Submit reports on the GMILU web
portal.(ALA-3)

latal 20 L1

Fxamination style
Digital Communication System gencration Technigue( 10 marks)

Stdents will generate and analvee digital communication signals and
exploin transmission concepts. The activity may involve the generation of
digital signals using lechniques such as ASK, FSK, PSK, and PCM, along
with the observadion and mierpretation of their waveforms. Stedents
should demonstrate an wnderstanding of signal generation, encoding,
modulation,  amd transmission  processes in digital  communication
systems. The activity is designed 1o strengthen practical and analytical
skills e digited communication. Marks will be awarded based on the
correct pencration of signals. sccuracy of analysis. understanding of
ransmission  concepls.  interpretation  of  results, ond clanpy  of
presenalion

Ervor ehecki 10 marks)

Students will perform eror detection in digital communication systems
using parity checking and checksum technigques. The activity may involve
gencrating digital data, transmitting it through o communication channel,
introducing ermors due o noise or disturbances, and detecting these errors
gl the receiver, Students should demonstrate an understandime ol daty
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integrity,  reliable communication, and the limitations of basic efror
detection methods [t s designed 1o strengthen  analyvtical,  logical
ressoning, and practical skillsan dsgual communscation. Morks will be
iwarded based on the accuracy of mplementaion, ellectiveness of ermor
detection, interpretation of resulls, understunding of concepts, and clarity
of presentation, .

Comparative analysisi 1) marks)

Stwdents will conduct o comparative  study of  different  digital
communication fechmigues such as ASK. FSk, Pk, amd POCM, The
pctivity may involve analyzing their working principles. bandwidth
requirements, nowse  immunity,  tmnsmession eflicency,  advantages.
limatations, and practical apphcapions, Students should  evalimie the
performance  of each  technigue oand  present thewr Dindings im0
well-structured  report, The activity s designed o develop analvtical,
rescarch, and technical writing skills in digital communication svsiems
Muorks will be pwarded bused on the depth of anulyvsis, techneical pecurncy,
quality of comparison, mlerpretation of résulis, and tmely submission of
the report on the GMIL Web Portal

Signal Processing & Multiplexing Technigues

Theory Topics:
¢ Sampling Theorem and Myquist Rate.
&  Aligsing: Causes, Effects, and Prevention Technigues, |
o Ouanicsation and Quantization Ermor, |
o Signal-to-Moise Ratio (SHNR ) in Commumication Svsiems
o Multiplexing  Techniques:  Frequency  Division  Multiplexing |
(FIOM), Time Division Multiplexing ( TTM) |
o [ntraduction o Maltiplexer (MUX) and Demultiplexer (DEMUX),
o Applications of Multiplexing in Communication Netwaorks.,
&  Pulse Transmisston and Signal Distortion.
4 # Practical Applications of Signal  Processing  in Modern | 18 [
Clommunication Sysigms
Lractical: |

30, To venfv the Sampling Theorem by samphng an anglog signal a
different sampling frequencies and studving accuraie signal
reconstraciion !

31 To ohserve the elfects of undersampling and aliasing when a
signal s sampled below the MNyguist rate

32, To analyze the quantization process by converfing mmplcd pralog
signals into diserete amplitude levels

Communication System - BET2EC 13301 Page 9 of 19
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LK

3

il
I

18

[ measure and evaluate quantization ermor by comparing original
and quuenieed signals sl difforent guantzation levels.

v enleulate the Signal=to-ise Katio (SNR] of a signal and stody
s effect on commmunication giilin

. To implement and study the aperation of Muliplexer iMUIX) and

Cremultipleser (DEMUX ) ¢ircuins for signal transmission and
rustitinge.

. To simulate Time Division Multiplexing (T} and study the

ransmassion of multiple signals over a common communication
channe!l wsing different time slors

To implement Prequensy Dyvision Multiphéximg (FDOM) and study
the simultaneous transmission of multiple signals wsing differen
carrier freguencies

o demonstrate the application of filters in commumication
systems for removing unwanted frequency components and noise
fromm signals,

Evaluation Method
Sr | Evaluation Component SEE CCE
Mis. (Marks) | (Marks)
I | TOMYFEM : Students are required (o [

Combine  signals using the  given
technigques  and  retrieve  original
sienals,

Signal Processing & Multiplexing I
Students mre reqguired 10 Stmuilale
sampling, ahlasing analyss,  and
multiplexing operalions.

Test, observe and Heconstroel: - 10
Students are Divided it proups.
Each group generstes a sinusodal
signal using MATLAB. Use different
spmpling [requencics: He by
Myguist rate, Equal to  MNvguist
rate. Above Nyguist mte

Compire reconstrucled  signals.
Uplomd report

Commimication Svslem - BET2ECII30]
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Fotal 20 I

Examination style

THMFDM{ D marks)

Students are required o combine multiple signals wsing Time Division
Multiplexing (TDM) and Freguency Division Multiplexing (FDA)
techmigues and retnieve the ongmal signals through the demultiplexsing
process. The activity may involve genemating inpul signals, performing
multiplexing. observing the combined signal. and recovermg  the
individual signals at the receiver, Students should demonstrate an
understending of multiplexing principles, channel utilization, signal
separation, and transmission efliciency. The activity s designed 1o
strengthen practical and anabviical skills in communication sysiems
Marks will be awarded based on the comect implementation of
TOMFDM techniques. accuracy of signal recovery, miterpretation of
results and understinding of coneepts.

Signal Processing & Multiplexing (10 marks)

Students are  required 1o simalste sampling. almsmg  analysis, and
multiplexing operations using appropriste software or hardware tools. The
activity may involve gencrating nnalog. signals, performing samplmg at
different rates, observing alinsing effects, and applyving multiplexing
techniques such as TDM or FDM for signal transmission. Students should
analyze the impact of sampling frequency on sienal reconsiruction and
evaluate the efficiency of multiplexing methods, The activity is designed
to  strengthen  practical  understanding  of  signal  processing - and
communication concepts, Marks will be awarded based on the accuracy of
simulation, analysis ol results, understanding  of  ¢oncepts, and
imferpretation of cheervations,

Test, observe and Reconstroct] 10 marks)

Students will be divided into groups and required 1o generate & saainusoidal
signal using MATLARB. Each group will perform sampling at different
rtes: helow the Myvquist rate, equal o the Nyguist rote, and above the
Myguist rate. The sampled signals will be reconstructed and comparcd 1o
analyee the eflects of sampling frequency on signal recovery and alimsimg,
Students should observe wavelorm characterisiics. evaluile reconstraciion
accuracy. and interpret the results. The activity 5 designed to strengthen
understanding of sampling theory and signal reconstruction. Marks will
be awarded based on simulation scouracy, analvsis of observations,
comparizon of results, understanding of concepts, and submission of a
well-structured report on the GMIL Web Pordal.

: Radio Communication Transmitters, Receivers, and Noise i 159

Theory Topics:

Communication Svstem - BET2EC 13301 Page 11 0l 19
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AM Transmatters. FM Transmitters

AM HReceiver, FM Receiver

Comparison of AM and FM Beceivers

Twpes of noise: thermal, shol impulse. etc. Signal-to-noise o
(SR Moise figure. MNoise in AM and M sysiems

39 To generate and analyze Amplitude Modulated (AM) signals with
different modulation indices and study their ime-domam and
Frequency=dommn charic teristcs,

A0 To generate and analyze Frequency Maodulated (FM) signals with
varving frequency devistions and examine the relationship
between modulation index and bandwidih,

41, To design and simulate an AM transmitter and study the
gencration and transmission of omplitude-modubsted signals.

42 To design and simulate an FM transmitter and analyze the effects
of message signal parameters on the genersted FM waveform.

43, To design ond simulate pn AM receiver using an envelope detectonr
and recover the ongimal modilating signal from the received AM
witvelonm

44, To design and simulate an FM receiver using a frequency
discriminator and recover the original message signal from the FM
wavenrm.

45 To study the efTects of different bypes of noise on AM signals and
analyze the resulting degradation in sigral quality,

46 To measure the Signal-to-Noise Rutio (SNR) of communication
signals under different noise conditions and evaluate its tmpact on
svslem performance.

47T To perform pre-emphasis and de-emphasis operations inoan FM
communication system and study their effect on noise reduction
and signal guality improvement

48 To compare the performance of AM and FM receivers under
identical noise conditions and evaluste therr nose immunity,
fidehty, and overnll commumcation qualiny

49 To apply pre=emphasis technigoes in FM communication sy siems
and observe the enhancement of igher-frequency components
helore transmissian.

. To implement de-emphasis lechmigues m FM commumication
systerns and study the recovery of the original signal a1 the
FECETVET

51 To compire the performnce of AM and FM communicstion
systems under noisy channel conditions and analyre their relative
NOESE MUY,

Fvaluation Method
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S | Evaluation Compimnent SEE CCE
Mo, (Marks) | Marks)
|| Software simualslien: 1] -

Siudents will deow o complete
LIVEN  communication system
anid simiulate 1 on
software, Also explam
hlockigiven) in detail

I | Moise Analysis: 10
Students will add the given
tvpe of Noise and remove it

3 | Model Preparation: [0
students  will make a model of
any commiimication system and
upload vedeo on the GMIL '
wih portal

Fostal 20 ]

Exsamination stvle

Software simulation{ 20 marks)

Students will draw a complete communication system based on the
given specilications and simulate its operation  using  sppropriate
soltwiire tools such as MATLAR, Simulink, or other communcation
simulstion platforms. The actvity may nclude signal generation,
maodulation, transmission through a channel, receplion, déemodulation,
and output signal  analvsis,  Stadents  should  demonstrate  an
understanding of the functioning of the given block and evaluate the
overall svstem performance through simulation resubs: The activily is
designed o stremgthen practical skills in communication system design
and analysis. Marks will be awarded based on the accuracy of system
implementation, simulation resulis, understanding of concepts, and
imterpretation of chaervalions,

Mudel Preparation( 10 marks)

Students will design and develop o working model of any communicalion
sydtem, such as AM, FM, digital communication, optical communication,
or  wireless  communication  systems.  The asctivity  may  involve
demonstrating  the basic principles, components. signal transmizson
process, and practical applications of the selected system. Students should
cxplain the operation of the model and present its functiionahity through a
video demonstration. The sctivity is designed 10 enhance creativity,
practical understanding, teamwork, and application-oriented leaming in

Communication System - BETIEC | 3301 Page 13 of 19
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comimunication engineering  Marks will be awarded based on the
originality of the model, techmical securacy, working  demonsiration.
elarity of explanation, video qualny, and tmely opload of the video on the

CiMIL Web Portal

Suggested Specification Table with Marks:

Ihstrchatsom of Marks
i Revised Bloam™s Taxonomy)

Remembrance | Understanding | Application | Anahze | Evaluate |
2 : Create (C
ey (R) (] (A) (N) () )
wmﬁ*mw: L | 5% 5% 15%% 1{Fa 25%
i

Mote: This specification table shall be treated as a general guidehine for students and teachers. The

aciunl distribution of marks in the evaluwition may vary slichtly from the above table

Course Outcome:

After learning the conrse, the students should be able fo:

C | Explain the fundamentals of communication systems, signal tvpes. and  basic  communication
Components.

CO? | Analvee and implement analog communication techniques such as AM. FM. and PM modulatior
SYSIEMS,

€03 | Demonstrate digital communication concepts including sampling. PUM. digital modulation, and erm
detection technigues.

CO4 | Apply signal processing concepls such as aliasing, multiplexing, MUX/DEMUX operations, an
sampling analysis in communication systems

CO5 | Develop and pnalyze basic communication applications using transducers, sensors, and wircles:
commumnication interfaces for real-world applications.

Instructional Method:

The course delivery method will depend on the content requirements and students’ needs. The teacher,

in addition o the conventional eaching method by the blackbonrd, may alse wse any of the wols, such

a5 demonstration, role play, guizees, brainsienming, MOOCs, gl

From the content, 10% of topics are suggested for flipped-mode instruction.

Students will utilise supplementary resources, including onling videos, NPTEL/SWAYAM videos,

e=coirses, aid Yirtual Laboratorics.

Ihe imterrial evaluation will be done on the basis of the OCE-Contimoows and Comprehensive

Evaluwation,

Commmeealion Systeon = BEF2EC 1)
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SEF Semester End Fyaluation will be eonducted at the end of cach module for the evaluation of the

performange of studenis in the lnhoratory,

Relerence Boaks

[ 1] B Lathi, "Modern Digital and Analog Communication Systems”, OxTord University Press

[2] George Kemnedy and Bemnard Davis. “Electromic Commumcation Systems”, MeGraw-Hill
Educiation

13] 3. Roddy, Electrenic Communications. few Dielhi, Indi: Pearson

[4] Taub und Schilling, “Prnciples of Communication Svstems”, MceGiraw-Hill Education

[3] Johm €. Proakis and Mosoud Salehi, “Fundamentals of Commumication Systems™, Pearson

Fuscation
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