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S.NO | Name of the course that include experiential learning through Project
work/ Internship
1 EC8093- Digital Image Processing
2 EC8073- Medical Electronics
3 EC8553- Discrete-Time Signal Processing
4 EC8791- Embedded and Real Time Systems
5 EC8004 -Wirelpss N_etWorks
6 EC8652 -Wireless Communication
7 EC8393 -Fundamentals of Data Structure in C
8 OCS752 -Introduction to C Programming
9 EC8691 -Microprocessor and Microcontroller
10 EC8352- Signals and Systems
11 GE8291 -Environmental Science and Engineering
12 EC8391- Control System Engineering
13 EC8252 -Electronic Devices
14 EC8702- Ad hoc and Wireless Sensor Networks
15 EC8551- Communication Networks
16 BES254- Basic Electrical and Instrumentation Engineering
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EC8093 DIGITAL IMAGE PROCESSING

OBJECTIVES:
« To become familiar with dngital image fundamentals
To get exposed to simple image enhancement techniques in Spatial and Frequency domain.
To learn concepts of degradation function and restoration techniques.
To study the image segmentation and representation techniques.
To become familiar with image compression and recognition methods

UNIT | DIGITAL IMAGE FUNDAMENTALS 9
Steps in ngnal Image Processing — Components — Elements of Visual Perception — image
Sensing and Acquisition’ — Image Sampling and Quantization — Relationships between pixels -
Color image fundamentals - RGB. HS! models. Two-dimensional mathematical preliminaries, 2D
transforms - DFT, DCT.

UNIT 1 IMAGE ENHANCEMENT 9
Spatial Domain: Gray level transformations — Histogram processing — Basics of Spatial Filtering—

Smoothing and Sharpening Spatial Filtering. Frequency Domain: Introduction to Fourier
Transform— Smoothing and Sharpening frequency domain filters — Ideal, Butterworth and

Gaussian filters, Homomorphic filtering, Color image enhancement.

UNIT Il IMAGE RESTORATION 9
Image Restoration - degradation model, Properties, Noise models — Mean Filters — Order
Statistics — Adaptive filters — Band reject Filters — Band pass Filters — Notch Filters — Optimum
Notch Filtering — Inverse Filtering — Wiener filtering

UNIT IV IMAGE SEGMENTATION ' 9
Edge detection, Edge linking via Hough transform — Thresholding - Region based segmentation —
Region growing — Region splitting and merging — Morphological processing- erosion and dilation,
Segmentation by morphological watersheds — basic concepts — Dam construction — Watershed
segmentation algorithm.

UNIT V IMAGE COMPRESSION AND RECOGNITION 9
Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, JPEG
standard, MPEG. Boundary representation; Boundary description” Fourier Descriptor, Regional
Descriptors — Topological feature, Texture - Pattéerns and Pattern classes - Recognition based on
matching.

OUTCOMES:
At the end of the course, the students should be able to:
 Know and understand the basics and fundamentals of digital image processing, such as
digitization, sampling, quantization, and 2D-transforms.
« Operate on images using the techniques of smoothing, sharpening and enhancement.
» Understand the restoration concepts and filtering techniques.
e Learn the basics of segmentation, features extraction, compression and recognition
methods for color modeis.

TEXT BOOKS:

1. Rafael C. Gonzalez, Richard E. Woods, ‘Digital Image Processing’ . Pearson, Third Edition,
2010.

2. Anil K. Jain, ‘Fundamentals of Digital image Processing’, Pearson, 2002.

REFERENCES
1. Kenneth R. Castleman, 'Digital image Processing’. Pearson, 2006.
i Rafael C. Gonzalez. Richard £. Woods, Steven Eddins, 'Digital image Processing using
MATLAB' Pearson Education. inc., 2011.
A D.E. Dudgeon and RM. Mersereau, "Muiltidimensional Digital Signal Processing'. Prentice

Hall Professional Technical Reference, 1990.

William K. Pratt, ‘Digital image Processing’, John Wiley. New York, 2002

Milan Sonka et al ‘Image processing. analysis and machine vision’, Brookes/Cole, Vikas
Publishing House, 2nd edition, 1999
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ABSTRACT

Lung cancers are one of the world's letha] ailments and early prognosis of cancer is a
complex mission in the detection of lung cancer. Analysis and treatment of lung
malignancy has been one of the greatest problems faced by humans in the last few years.
Early identification of the tumour would consistently make it easier to save a large
number of lives across the globe. This paper presents an approach to classify tumour
found in the lung as malignant or benign using a Deep Neural Network (DNN). Here,
an Inception V3 model is used to predict if the lung is malignant or benign. The accuracy
obtained through DNN is 97 percent, which is more efficient than traditional neural

network system.

Keywords: DNN, V3 Model
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CHAPTER 6

CONCLUSION

A very dangerous disease in the globe nowadays is cancer. A number
of researches have been carried out by copious researchers to identify the

cancer affected parts in human body.

For the prediction of tumor in CT scan images, first the preprocessing
techniques are applied in the images for better visualization of the images.
Image resizing, shrinking and stretching are performed in the selected
images. The region of interest i.e., tumor is identified accurately from the
original image. Gabor filter and watershed segmentation gives best results
for pre-processing stage. The watershed segmentation technique gives
more accuracy (84.55 percent) than other approaches. This work involves
removing noises in the images using grey scale conversion and salt and
pepper methods. The filtering methods such as Wiener filter, Median filter
and Gaussian Low-Pass and High-Pass filtering techniques are applied in

CTimages.
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EC8073 MEDICAL ELECTRONICS L T P C
3

OBJECTIVES:
The student should be made:

e To gain knowledge about the various physiological parameters both electrical and non
electrical and the methods of recording and also the method of transmitting these
parameters

« To study about the various assist devices used in the hospitals

+ To gain knowledge about equipment used for physical medicine and the various recenuy
developed diagnostic and therapeutic techniques.

UNIT I ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING 9
Sources of bio medical signals, Bio-potentials, Biopotential electrodes, biological amplifiers, ECG.,
EEG, EMG, PCG. typical waveforms and signal characteristics

UNIT U BIO-CHEMICAL AND NON ELECTRICAL PARAMETER 9
MEASUREMENT

pH, PO2, PCO2, Colorimeter, Blood flow meter, Cardiac output, respiratory, blood pressure,

temperature and pulse measurement, Blood Cell Counters.

UNIT It ASSIST DEVICES 9
Cardiac pacemakers, DC Defibrillator, Dialyser, Ventilators, Magnetic Resonance Imaging

Systems, Ultrasonic Imaging Systems.

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY 9
Diathermies- Shortwave, ultrasonic and microwave type and their applications, Surgical
Diathermy, Biotelemedtry.

UNIT V RECENT TRENDS IN MEDICAL INSTRUMENTATION 9
Telemedicine, Insulin Pumps, Radio pill, Endomicroscopy, Brain machine interface, Lab on a chip.

TOTAL:45 PERIODS
OUTCOMES:
On successful completion of this course, the student should be able to:
» Know the human body electro- physiological parameters and recording of bio-potentials
» Comprehend the non-electrical physiological parameters and their measurement — body
temperature, blood pressure, pulse, blood cell count, blood flow meter etc.
« Interpret the various assist devices used in the hospitals viz. pacemakers, defibrillators,
dialyzers and ventilators
+ Comprehend physical medicine methods eg. ultrasonic, shortwave, microwave surgical
diathermies , and bio-telemetry principles and methods
+ Know about recent trends in medical instrumentation

TEXT BOOK:
1. Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of India, New
Delhi, 2007. (UNIT | - V)
REFERENCES:

1. Khandpur, R.S., "Handbook of Biomedical instrumentation”, TATA Mc Graw-Hill, New Deihi,
2003.

2. John G.Webster, "Medical Instrumentation Application and Design”, 3rd Edition, Wiley India
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ABSTRACT

Diabetes mellitus (sometimes referred to as "sugar diabetes") is a condition
that occurs when the body cannot naturally use glucose (a form of sugar). It causes
many serious health problems if left untreated or uncontrolled. There is no cure for
diabetes, but it can go into remission. People can manage it with drugs and lifestyle
changes. Thus, it becomes impractical for diabetic individuals to sustain glucose
level under control all the time. The proposed system describes a unified M-health
hardware prototype for the diabetes mellitus using saliva based on Arduino and
Android. At the user end, the Bluetooth Glucometer is to measure the level of
glucose that transmits the corresponding information to the mobile application. The
mobile is connected to a central server that facilitates access to medical services or
expert advice. Another real use to recognize body temperature and give which
sustenance is appropriate for the patient that display on mobile .The pulse sensor is
also connected to the user end to measure the heart beat rate per minute which is also
display on the mobile. After analysing the results of the blood glucose, heart beat
rate and the temperature level, the food suggestion is display on the mobile. Thus,
this system has less hardware complexity and low cost, it will have more demand on

the future

Keywords : Diabetes, Mellitus, M-Health, Glucometer.
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CHAPTER 7
CONCLUSION AND FUTURE ENHANCEMENT

7.1 CONCLUSION:

Significant technological advancements in mobile communications
havemade high-speed Internet services available on devices, making it
possibleto leverage a range of day-to-day activities through digital

networking andcommunication capacities.

Since diabetic individuals need to keep a regulated lifestyle,
immediateglucose level testing and professional advice are key factors for
them tostay healthy.Thus, m-Health Solutions will deliver unique elements

for a healthylifestyle.
7.2 FUTURE ENHANCEMENT:

Our latest M-Health system provides six essential services, i.e.
glucose level tracking, nutrition management, physical activity
monitoring, medication utilization prescribing, medical treatment and

emergency services.

Nevertheless, the mass production of this m-Health approach needs
clinical validation of the sample of diabetic individuals and the absence of

clinical validity has been regarded as a future work.
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- April 16,2021

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. Ahmed Ali. H (Reg. No:311819106001), pursuing B.E. (ECE) in
Mohamed Sathak A.J. College of Engineering has done his Internship in our organization
under the guidance of Project Team from 01.02.2021 to 31.03.2021.

His behaviour on study and attitude towards Internship is good.

We wish him success in all his future endeavours.
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April 16, 2021

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. Akshaya. K (Reg. No:311819106002), pursuing B.E. (ECE) in
Mohamed Sathak A.J. College of Engineering has done her Internship in our organization
under the guidance of Project Team from 01.02.2021 to 31 .03.2021.

Her behaviour on study and attitude towards Internship is good.

We wish her success in all her future endeavours.
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April 16, 2021
TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. Hasim Aslam (Reg. No:311819106008), pursuing B.E. (ECE) in
Mohamed Sathak A.J. College of Engineering has done his Internship in our organization
under the guidance of Project Team from 01.02.2021 to 31.03.2021.

His behaviour on study and attitude towards Internship is good.

We wish him success in all his future endeavours.
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April 16, 2021

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. Mohamed Abdullah. M (Reg. No:3118191060
(ECE) in Mohamed Sathak A.J. College of E

10), pursuing B.E.
ngineering has done his Internship in our
organization under the guidance of Project Team from 01.02.2021 to 3] 03.2021.
His behaviour on study and attitude towards

Internship is good.
We wish him success in all his future endeavours.
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April 16, 2021
TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. Mohamed Salaudeen. R (Reg. No:31 1819106011), pursuing B.E.
(ECE) in Mohamed Sathak A.J. College of Engineering has done his Internship in our
organization under the guidance of Project Team from 01.02.2021 to 31.03.2021.

His behaviour on study and attitude towards Internship is good.

We wish him success in all his future endeavours,
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April 16,2021
TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. Reshma. G (Reg. No:311819] 06017), pursuing B.E. (ECE) in

-

Mohamed Sathak A.J. College of Engineering has done her Internship in our organization
under the guidance of Project Team from 01.02.2021 to 31.03.2021.

Her behaviour on study and attitude towards Internship is good.

We wish her success in all her future endeavours.
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EC8553 DISCRETE-TIME SIGNAL PROCESSING L T P C
4 0 0 4
OBJECTIVES:
« To learn discrete fourier transform. properties of DFT and its application to linear filtering
» To understand the characteristics of digital filters, design digital IR and FIR filters and
apply these filters to filter undesirable signals in various frequency bands
To understand the effects of finite precision representation on digital filters
To wunderstand the fundamental concepts of muilti rate signal processing and its
applications
« To introduce the concepts of adaptive filters and its application to communication
engineering
UNIT I DISCRETE FOURIER TRANSFORM 12
Review of signals and systems, concept of frequency in discrete-time signals, summary of
analysis & synthesis equations for FT & DTFT, frequency domain sampling, Discrete Fourier
transform (DFT) - deriving DFT from DTFT, properties of DFT - pericdicity, symmetry, circular
convolution. Linear filtering using DFT. Filtering long data sequences - overiap save and overlap
add method. Fast computation of DFT - Radix-2 Decimation-in-time (DIT) Fast Fourier transform
(FFT), Decimation-in-frequency (DIF) Fast Fourier transform (FFT). Linear filtering using FFT.

UNIT 1l INFINITE IMPULSE RESPONSE FILTERS 12
Characteristics of practical frequency selective filters. characteristics of commonly used analog
filters - Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF, HPF,
BPF, BRF) - Approximation of derivatives, Impulse invariance method, Bilinear transformation.
Frequency transformation in the analog domain. Structure of IR filter - direct form 1, direct form I,
Cascade, paraliel realizations.

UNIT Il FINITE IMPULSE RESPONSE FILTERS 12

Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters
using Fourier series method - FIR filter design using windows (Rectangular, Hamming and
Hanning window), Frequency sampling method. FIR filter structures - linear phase structure,
direct form realizations

UNIT IV FINITE WORD LENGTH EFFECTS 12
Fixed point and floating point number representation - ADC - quantization - truncation and
rounding - quantization noise - input / output quantization - coefficient quantization error - product
quantization error - overflow error - limit cycle oscillations due to product quantization and
summation - scaling to prevent overfiow.

UNITV INTRODUCTION TO DIGITAL SIGNAL PROCESSORS 12
DSP functionalities - circular buffering — DSP architecture — Fixed and Floating point architecture
principles — Programming — Application examples.

OUTCOMES:
At the end of the course, the student should be able to
= Apply DFT for the analysis of digital signats and systems

e Design lIR and FIR filters
« Characterize the effects of finite precision representation on digital filters
» Design muitirate filters
= Apply adaptive filters appropriately in communication systems
TEXT BOOK:

1. John C. Mroakis & Dimitris G.Manolakis, “Digital Signal [Mrocessing — Principles,
Algorithms & Applications”, Fourth Edition, Pearson Education / Prentice Haill, 2007.
(UNIT1 V) .

REFERENCES:

1. Emmanuel C. feachor & Barrie. W. Jervis, “Digital Signal Processing”, Second Edition,
Pearson Education / Prentice Hall, 2002.

2. A V. Oppenheim, RW. Schafer and J.R. Buck, “Discrete-Time Signal Processing”, 8th
Indian Reprint. Pearson, 2004.

3. Sanjit K. Mitra, "Digital Signal Processing — A Computer Based Approach”, Tata Mc Graw
Hill, 2007.

4. Andreas Antoniou, "Digital Signal Processing™, Tata Mc Graw Hill, 2006.
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EC8791 EMBEDDED AND REAL TIME SYSTEMS L
3
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OBJECTIVES:
The student should be made to:
Understand the concepts of embedded system design and analysis

-
= Learn the architecture and programming of ARM processor
- Be exposed to the basic concepts of embedded programming
= Leam the real time operating systems
UNIT 1 INTRODUCTION TO EMBEDDEDSYSTEM DESIGN 9

Complex systems and micro processors— Embedded system design process —Design
example: Model train controller- Design methodologies- Design flows - Reguirement
Analysis — Specifications-System analysis and architecture design — Quality Assurance
techniques - Designing with computing platforms — consumer electronics architecture —
platform-level performance analysis.

UNIT 11 ARM PROCESSOR AND PERIPHERALS
9

ARM Architecture Versions — ARM Architecture — Instruction Set — Stacks and
Subroutines — Features of the LPC 214X Family — Peripherals — The Timer Unit — Pulse
Width Modulation Unit  UART  Block Diagram of ARMY and ARM Cortox M3 MCU.

UNIT Il =EMBEDDED PROGRAMMING a9
Components for embedded programs- Models of programs- Assembly, linking and loading
— compilation techniques- Program level performance analysis — Software performance
optimization — Program level energy and power analysis and optimization — Analysis and
optimization of program size- Program validation and testing.

UNIT IV REAL TIME SYSTEMS 9
Structure of a Real Time System — Estimating program run times — Task Assignment and
Scheduling — Fauilt Tolerance Techniques — Reliability, Evaluation — Clock Synchronisation.

UNIT V PROCESSES AND OPERATING SYSTEMS 9

Introduction — Multiple tasks and multiple processes — Muiltirate systems- Preemptive real-
time operating systems- Priority based scheduling- Interprocess communication mechanisms
— Evaluating operating system performance- power optimization strategies for processes —
Example Real time operating systems-POSIX-Windows CE. - Distributed embedded systems
— MPSoCs and shared memory multiprocessors. — Design Example - Audio player, Engine
control unit — Video accelerator.

OUTCOMES:

At the end of the course, the student should be able to:
» Describe the architecture and programming of ARM processor
« Outline the concepts of embedded systems
» Explain the basic concepts of real time operating system design
» Model real-time applications using embedded-system concepts

TEXT BOOKS:
1. Marilyn Wolf, “Computers as Components - Principles of Embedded Computing System
Design”, Third Edition “Morgan Kaufmann Publisher (An imprint from Elsevier), 2012. (UNIT
ILon, i, vy
2. Jane W.S.Liu." Real Time Systems”. Pearson Education. Third indian Reprint. 2003 .(UNIT
W)

REFERENCES:
1. Lyla B.Das, "Embedded Systems : An Integrated Approach” Pearson Education. 2013.
2. Jonathan W . Valvanc, "Embedded Microcomputer Systems Real Time interfacing”™. Third
Edition Cengage Leaming, 2012.

3. Dawvid. E. Simon, "An Embedded Software Primer”, 1st Edition. Fifth impression, Addison-
Wesley Professional. 2007

4. Raymond J.A Buhr, Donald L.Bailey, “An Introduction to Real-Time Systems- From Design
to Networking with C/C++". Prentice Hall. 1999.

C.M. Krishna, Kang G. Shin, “Real-Time Systems”, International Editions, Mc Graw Hill 1997
KV.K.K.Prasad. “Embedded Real-Time Systems: Concepts, Design & Programming”,
Dream Tech Press, 2005.

o0

7. Sriram V lyer. Pankaj Gupta. "Embedded Real Time Systems Programming”. Tata Mc Graw
Hill, 2004
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ABSTRACT

Water is one of the essential parts of life. Water pollution is one of the
big problems to the world. In order to ensure the safe supply of the drinking
and useful water for different purposes like agricultural, the water should be
monitored. This paper presents a design of a low cost system for real time
monitoring of the water quality and quantity of water in IOT (internet of
things). The system having of several sensors is used to measuring physical
of the water. The parameters flow sensor of the water can be measured. The
measured values from the sensors can be processed by the controller. The
ESP32 model can be used as a controller. Finally, the sensor data can be
shown on internet using WI-FI system. A cloud server was configured as
data saving and analysis. This data can be used in future research and

development.

Keywords : [oT , Real-Time Monitoring, Blynk, ESP32
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CHAPTER 5

CONCLUSION AND FUTURE ENHANCEMENT

5.1 CONCLUSION AND FUTURE ENHANCEMENT

The preferred execution might be usable for wide-ranging monitoring of
water resource, like in considerable firms and communities. This paper has
presented the principal intentions. Furthermore, this involved in scheming and
maturing of an automatic water level controllable system exposing the fitter
way of information processing architecture that interpenetrates for the
interfacing scheme. Under the aegis of the generated signals by the sensors and
by analysing with some tools, a further innovative system can be built to predict
and make progress for necessary measures by itself if an €mergency occurs.
Introducing machine learning algorithms to this patch can promote it to a vastly

efficient and more dependable product.
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EC8004 WIRELESS NETWORKS L. ¥ P
3 0 0

OBJECTIVES:
The student should be made:

« To understand the concept about Wireless networks, protocol stack and standards

« To understand and analyse the network layer solutions for Wireless networks

« To study about fundamentals of 3G Services, its protocols and applications

« To have in depth knowledge on internetworking of WLAN and WWAN

« To learn about evolution of 4G Networks, its architecture and applications

UNIT | WIRELESS LAN 9

Introduction-WLAN technologies: - IEEE802.11: System architecture, protocol architecture,
802.11b, 802.11a — Hiper LAN: WATM, BRAN, Hiperl AN2 — Biuetooth: Architecture, WPAN ~
IEEE 802.15.4, Wireless USB, Zigbee, 6LOWPAN, WirelessHART

UNIT It MOBILE NETWORK LAYER 9
Inboduction - Mobile IP. IP packel delivery, Agenl discovery, lunneling and encapsulalion,
IPV6-Network layer in the intemet- Mobile IP session initiation protocol - mobile ad-hoe
network: Routing: Destination Sequence distance vector, loT: CoAP

UNIT It 3G OVERVIEW

Overview of UTMS Terrestrial Radio access network-UMTS Core network Architecture: 3GPP
Architecture, User equipment, CDOMA2000 overview- Radio and Network components,
Network structure, Radio Network, TD-CDMA, TD — SCDMA.

UNIT IV INTERNETWORKING BETWEEN WLANS AND WWANS 9
Internetworking objectives and requirements; Schemes to connect WLANS and 3G Networks,
Session Mobility, Internetworking Architecture for WLAN and GPRS, System Description,
Local Multipoint Distribution Service, Multichannel Multipoint Distribution System.

UNIT V 4G & Beyond 9
Introduction - 4G vision - 4G features and challenges - Applications of 4G - 4G Technologies:
Multicarrier Modulation, Smart antenna techniques, IMS Architecture, LTE, Advanced
Broadband Wireless Access and Services, MVNO.

OUTCOMES:
Upon completion of the course, the student would be able to:

* Conversant with the latest 3G/4G networks and its architecture

* Design and implement wireless network environment for any application using latest
wireless protocols and standards

* Ability to select the suitable network depending on the availability and requirement

implement different type of applications for smart phones and mobile devices with
latest network strategies

TEXT BOOKS:
1. Jochen Schiller, "Mobile Communications”, Second Edition, Pearson Education
2012 (Unit 1,11.111)
2. Vijay Garg, "Wireless Communications and networking”, First Edition. Elsevier 2007 .(Unit
V.V)
REFERENCES:

1. Erk Dahiman, Stefan Parkvall, Johan Skold and Per Beming, "3G Evolution HSPA and LTE
tor Mobile Broadband™, Second Edition, Academic Press, 2008.

2. Anurag Kumar, D.Manjunath, Joy kuri, “Wireless Networking”, First Edition, Elsevier 2011.

3. Simon Haykin , Michael Moher, David Koilpillai, “Modem Wireless Communications”, First
Edition, Pearson Education 2013
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EC8652 WIRELESS COMMUNICATION L T P C
3 0 0 3
OBJECTIVES:
» To study the characteristic of wireless channel
+ To understand the design of a cellular system
» To study the various digital signaling techniques and multipath mitigation techniques
*» To understand the concepts of multiple antenna techniques

UNIT | WIRELESS CHANNELS 9
Large scale path loss — Path loss models: Free Space and Two-Ray models -Link Budget
design — Small scale fading- Parameters of mobile muiltipath channels — Time dispersion
parameters-Coherence bandwidth — Doppler spread & Coherence time, fading due to
Multipath time delay spread - flat fading — frequency selective fading — Fading due to
Doppler spread — fast fading — slow fading.

UNIT It CELLULAR ARCHITECTURE 9
Multiple Access techniques - FODMA, TDMA, CDMA - Capacity calculations—Cellular
concept- Frequency reuse - channel assignment- hand off- interference & system capacity-
trunking & grade of service — Coverage and capacity improvement.

UNIT Il DIGITAL SIGNALING FOR FADING CHANNELS 9
Structure of a wireless communication link, Principles of Offset-QPSK, p/d4-DQPSK,
Minimum Shift Keying, Gaussian Minimum Shift Keying. Error performance in fading
channels, OFDM principle — Cyclic prefix, Windowing, PAPR.

UNIT IV MULTIPATH MITIGATION TECHNIQUES 9
Equalisation — Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and
LMS Algorithms. Diversity — Micro and Macro diversity, Diversity combining techniques,
Error probability in fading channels with diversity reception, Rake receiver.

UNITV MULTIPLE ANTENNA TECHNIQUES 9
MIMO systems - spatial multiplexing -System model -Pre-coding - Beam forming -
transmitter diversity, receiver diversity- Channel state information-capacity in fading and
non-fading channels.

QUTCOMES:
The student should be able to:
+ Characterize a wireless channei and evoive the system design specifications
= Design a cellular system based on resource availability and traffic demands
+ ldentify suitable signaling and multipath mitigation techniques for the wireless
channel and system under consideration.

TEXT BOOKS:
1. Rappaport,T.S., —Wireless communications, Pearson Education, Second Edition,
2010 (UNIT L, 1L, IV)
2.  Andreas.F. Molisch, —Wireless Cormmunicationsl, John Wiley — India, 2006. (UNIT
HLV)

REFERENCES:
1. Wireless Communication ~Andrea Goldsmrth Cambridge University Press, 2011
2. Van Nee, R. and Ramji Prasad, —OFDM for wireless multimedia communications,
Artech House, 2000
3. David Tse and Pramod Viswanath, —Fundamentals of Wireless Communication,
Cambridge University Press, 2005.
4. Upena Dalal, —Wireless Communicationli, Oxford University Press, 2009.
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ABSTRACT

“Speed Kills”, but still people don’t care enough to act safe while driving on road.
Road traffic accidents and deaths caused by them are most critical issues now a
days.. Road traffic accidents (RTA) are responsible for 1.2 million deaths
worldwide each year. So it is first important to control this scenario and have some
safety measures in ghat area. In this project we will be designing a smart vehiclealert
system for ghat roads where we will be monitoring the vehicles coming across the
hairpin bend on both sides and automatically analyze the vehicle type. We will also
integrate ambulance system such that if any ambulance comes from one side and on
recognition of the vehicle the other side vehicles will be stopped giving the
ambulance the highest priority and is accomplishedusing signal control of green and
red lights on both sides. This is achieved by using the famous Alex net algorithm in
deep learning which proves to be very efficient in deep learning technology. This
system can also be implemented in other normal roads also. Forimplementing this
we will be making use of the raspberry pi boards as well as cameras. Thus our
project aims at saving the life of the people as well as increasing the safety of the

roads.

Keywords:Alex-net,RaspberryPi
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CHAPTER -7
CONCLUSION AND FUTURE WORK

1. CONCLUSION
In this project we got to know about the accident which occurs on the road at Ghat section.

We understand the causes and effect of accidents and then founded out a solution
introducing a new technique to avoid such accident. The new technique consists of two
cameras and raspberry pi module which takes images on both sides of the hairpin bend
which then compares and decides which priority vehicle should be allowed to pass the road.
This help in reducing the accidents and to enjoy the safer ride. Life is important than any
other thing, once gone cannot be regained. So, to save this valuable life, this method have
important role. It can help Road users at Ghats from being killed in a serious injury. As
well as we also analyse the presence of emergency vehicle like ambulance and give it the
highest priority by safeguarding once life and is accomplished using signal control of green
and red lights on both sides. Thus our project plays an important role in saving the life of

the people and promoting safe road system.

2. FUTURE WORK

Our project is a real time applicable project which can be implemented in all the ghat roads
in their hairpin bend areas and promote supporting road safety system. This project is
suitable not only for ghat roads but also for normal roads wherever sharp bends comes
allowing the priority vehicle to cross the path first. In future the prediction of all kind of
emergency vehicles can be done as well as promote the establishment of this system in all
the areas where roads are prone to accidents frequently to promote an accident free road
system. If much more accurate algorithms gets discovered in deep learning approach which
is the key technology used in the project we will upgrade the system with more accurate

performance.
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EC8393 FUNDAMENTALS OF DATA STRUCTURES INC LTPC
3003

OBJECTIVES:

* To learn the features of C

* To learn the linear and non-linear data structures

* To explore the applications of linear and non-linear data structures

» To learn to represent data using graph data structure

* To learn the basic sorting and searching algorithms

UNIT C PROGRAMMING BASICS 9
Structure of a C program — compilation and linking processes — Constants, Variables — Data Types
— Expressions using operators in C — Managing Input and Output operations — Decision Making
and Rranching - | ooping statements Arrays ~ Initialization — Neclaration - One dimensional and
Two-dimensional arrays. Strings- String operations — String Arrays. Simple programs- sorting-
searching — matrix operations.

UNIT HI FUNCTIONS, POINTERS, STRUCTURES AND UNIONS 9
Functions — Pass by value — Pass by reference — Recursion* Pointers - Definition — Initialization —
Pointers arithmetic. Structures and unions - definition — Structure within a structure - Union -
Programs using structures and Unions — Storage classes, Pre-processor directives.

UNIT 1l LINEAR DATA STRUCTURES 9
Arrays and its representations — Stacks and Queues — Linked lists — Linked list-based
implementation of Stacks and Queues ~ Evaluation of Expressions — Linked list based polynomiai
addition.

UNIT IV NON-LINEAR DATA STRUCTURES 9
Trees — Binary Trees - Binary tree representation and traversals —Binary Search Trees —
Applications of trees. Set representations - Union-Find operations. Graph and its representations —
Graph Traversals.

UNITV SEARCHING AND SORTING ALGORITHMS 9
Linear Search — Binary Search. Bubble Sort, Insertion sort — Merge sort — Quick sort - Hash tables
- Overflow handling.

OUTCOMES:
Upon completion of the course, students will be able to:
Implement linear and non-linear data structure operations using C
Suggest appropriate linear / non-linear data structure for any given data set.
Apply hashing concepts for a given problem
Modify or suggest new data structure for an application
Appropriately choose the sorting algorithm for an application

TEXTBOOKS:
1. Pradip Dey and Manas Ghosh, —Programming in C, Second Edition, Oxford University
Press, 2011.
2. Eliis Horowitz, Sartaj Sahni, Susan Anderson-Freed. —Fundamentals of Data Structures in
C. Second Edition, University Press, 2008.

REFERENCES:

1. Mark Allen Weiss, —Data Structures and Algorithm Analysis in C. Second Edition,
Pearson Education, 1996

2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Uliman, —Data Structures and Algorithms,
Pearson Education. 1983.

3. Robert Kruse, C.L.Tondo, Bruce Leung, Shashi Mogalla , — Data Structures and Program
Design in C, Second Edition, Pearson Education, 2007

4. Jean-Paul Tremblay and Paul G. Sorenson, —An Introduction to Data Structures with

Applications, Second Edition, Tata McGraw-Hill, 1991.
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OCs752 INTRODUCTION TO C PROGRAMMING
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OBJECTIVES
= To develop C Programs using basic programming constructs
» To develop C programs using arrays and strings
= To develop applications in C using functions and structures

UNIT I INTRODUCTION 9
Structure of C program - Basics: Data Types — Constants —Variables - Keywords — Operators:
Precedence and Associativity - Expressions - input/Output statements, Assignment statements —
Decision-making statements - Switch statement - Looping statements — Pre-processor directives -
Compilation process — Exercise Programs: Check whether the required amount can be withdrawn
based on the available amount — Menu-driven program to find the area of different shapes — Find the
sum of even numbers

Text Book: Reema Thareja (Chapters 2,3)

UNIT I ARRAYS 9
Introduction to Arrays — One dimensional arrays: Declaration — Initialization - Accessing elements —
Operations: Traversal, Insertion, Deletion, Searching - Two dimensional arrays: Declaration —

Initialization - Accessing elements — Operations: Read — Print — Sum — Transpose - Exercise
Programs: Print the number of positive and negative values present in the array — Sort the numbers
using bubble sort - Find whether the given is matrix is diagonal or not.

Text Book: Reema Thareja (Chapters 5)

UNIT il STRINGS 9
Introduction to Strings - Reading and writing a string - String operations (without using built-in string
functions): Length — Compare — Concatenate — Copy — Reverse — Substring — Insertion - Indexing ~
Deletion — Replacement ~ Array of strings — Introduction to Pointers — Pointer operators — Pointer
arithmetic - Exercise programs: To find the frequency of a character in a string - To find the number of
vowels, consonants and white spaces in a given text - Sorting the names.

Text Book: Reema Thareja (Chapters 6 & 7)

UNIT IV FUNCTIONS 9
Introduction to Functions — Types: User-defined and built-in functions - Function prototype - Function
definition - Function call - Parameter passing: Pass by value - Pass by reference - Built-in functions
(string functions) — Recursive functions — Exercise programs: Calculate the total amount of power
consumed by ‘n’ devices (passing an array to a function) — Menu-driven program to count the
numbers which are divisible by 3, 5§ and by both (passing an array to a function) — Replace the
punctuations from a given sentence by the space character (passing an array to a function)

Text Book: Reema Thareja (Chapters 4)

UNIT V STRUCTURES 9
Introduction to structures - Declaration — Initialization — Accessing the members — Nested Structures
— Array of Structures — Structures and functions — Passing an entire structure — Exercise programs:
Compute the age of a person using structure and functions (passing a structure to a function) —
Compute the number of days an employee came late to the office by considering his arrival time for
30 days (Use array of structures and functions)

Text Book: Reema Thareja (Chapters 8)

OUTCOMES

Upon compiletion of this course, the students will be able to
« Develop simple applications using basic constructs
» Develop applications using arrays and strings
* Develop applications using functions and structures

TEXT BOOK
1. Reema Thareja, “Programming in C”, Oxford University Press, Second Edition, 2016

REFERENCES:

1. Kernighan, B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson
Education, 2006
Paul Deitel and Harvey Deitel, “C How to Program”, Seventh edition, Pearson Publication
Juneja, B. L and Anita Seth, "Programming in C", CENGAGE Learning India pvt. Ltd., 2011
Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming in C”, First
Edition, Oxford University Press, 2009 P
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EC8691 MICROPROCESSORS AND MICROCONTROLLERS LTPC
3003

OBJECTIVES:

To understand the Architecture of 8086 microprocessor.

To learn the design aspects of /O and Memory Interfacing circuits.
To interface microprocessors with supporting chips.

To study the Architecture of 8051 microcontroller.

To design a microcontroller based system

*® 8 & &

UNIT | THE 8086 MICROPROCESSOR 9
introduction to 8086 Microprocessor architecture Addressing modes  Instruction cet and
assembler directives — Assembly language programming — Modular Programming - Linking and
Relocation - Stacks - Procedures — Macros — Interrupts and interrupt service routines — Byte and
String Manipulation.

UNIT It 8086 SYSTEM BUS STRUCTURE 9
8086 signals — Basic configurations — System bus timing —System design using 8086 — I/O
programming — Introduction to Multiprogramming — System Bus Structure — Multiprocessor

configurations — Coprocessor, Closely coupled and loosely Coupled configurations — Introduction
to advanced processors.

UNIT 1t VO INTERFACING 9
Memory Interfacing and /O interfacing - Parallel communication interface — Serial communication
interface — D/A and A/D Interface - Timer — Keyboard /display controller — Interrupt controller —
DMA controller — Programming and applications Case studies: Traffic Light control, LED display ,
LCD display. Keyboard display interface and Alarm Controller.

UNIT IV MICROCONTROLLER 9
Architecture of 8051 — Special Function Registers(SFRs) - #O Pins Ports and Circuits'- Instruction
set - Addressing modes - Assembly language programming.

UNIT V INTERFACING MICROCONTROLLER 9
Programming 8051 Timers - Serial Port Programming - Interrupts Programming — LCD &
Keyboard Interfacing - ADC, DAC & Sensor Interfacing - External Memory Interface- Stepper
Motor and Waveform generation - Comparison of Microprocessor, Microcontroller, PIC and ARM
processors

TOTAL: 45 PERIODS

QUTCOMES:
At the end of the course, the students should be able to:
Understand and execute programs based on 8086 microprocessor.

+ Design Memory Interfacing circuits.

» Design and interface /O circuits.

» Design and implement 8051 microcontroller based systems.
TEXT BOOKS:

1. Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 Family -
Architecture, Programming and Design”, Second Edition, Prentice Hall of India, 2007. (UNIT I-
)

2. Moliamed Al Macidi, Janice Gillispie Macidi, Rolin McKinlay, “The 8051 Miciocontioller and
Embedded Systems: Using Assembly and C", Second Edition, Pearson education, 2011. (UNIT
IV-V)

REFERENCES:
1. Doughlas V.Hall, “Microprocessors and Interfacing, Programming and Hardware”, TMH,2012
2. AK.RayK.M.Bhurchandi, "Advanced Microprocessors and Peripherals” 3 edition, Tata
McGrawHill, 2012
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ABSTRACT

The Internet of Things has been proving its potential to solve problems
where presence of information can contribute big to a solution or become the
solution itself. A whole range of connected things, talking to each other can
communicate processed information to people that would help them in
arriving at meaningful conclusions about abstract, yet important factors. One
such factor is air and its quality. In a population dense world and looking at
the trends in the number of causalities due to unclean air it is highly important
that people are informed of the quality of air that they breathe. Indoor air
quality is a very important factor to be judged and analysed and the need for
an effective solution to do so is inevitable. With air purifiers being able to
clean the air indoors, there is no room for users to check the consistency of
such a process and no provision to study the long-time behaviour of air they
get to breathe. In this project, a solution that would make users study the air
around them both in real time and over a period of time would be presented.
A variety of pollutant concentrations would be measured and informed to

users, there by alerting them of the most harmful pollutant concentrations.

Keywords : IOT,ESP8266,MQ135,HUMIDITY SENSOR
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CONCLUSION 9

9.1 CONCLUSION

The system to monitor the air of environment using Arduino microcontroller, IOT
Technology is proposed to improve quality of air. With the use of IOT technology
enhances the process of monitoring various aspects of environment such as air quality
monitoring issue proposed in this paper. Here, using the MQ135 and MQ6 gas sensor
gives the sense of different type of dangerous gas and arduino is the heart of this
project. Which control the entire process. Wi-Fi module connects the whole process to

internet and LCD is used for the visual Output.
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EC8352 SIGNALS AND SYSTEMS
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OBJECTIVES:
» To understand the basic properties of signal & systems
* To know the methods of characterization of LTI systems in time domain
« To analyze continuous time signals and system in the Fourier and Laplace domain
« To analyze discrete time signals and system in the Fourier and Z transform domain

UNIT | CLASSIFICATION OF SIGNALS AND SYSTEMS 12
Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exponentials and Sinusoids_
Classification of signals — Continuous time (CT) and Discrete Time (DT) signals, Periodic &
Aperiodic signals, Deterministic & Random signals, Energy & Power signals - Classification of

systems- CT systems and DT systems- — Linear & Nonlinear, Time-variant & Time-invariant,
Causal & Non-causal, Stable & Unstable.

UNIT i ANALYSIS OF CONTINUOUS TIME SIGNALS 12
Fourier series for periodic signals - Fourier Transform — properties- Laplace Transforms and

properties

UNIT 1 LINEAR TIME INVARIANT CONTINUQUS TIME SYSTEMS 12
Impulse response - convolution integrals- Differential Equation- Fourier and Laplace transforms in
Analysis of CT systems - Systems connected in series / parallel.

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 12
Baseband signal Sampling — Fourier Transform of discrete time signals (DTFT) — Properties of
DTFT - Z Transform & Properties

UNITV LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS 12
impulse response — Difference equations-Convolution sum- Discrete Fourier Transform and Z
Transform Analysis of Recursive & Non-Recursive systems-DT systems connected in series and
parallel.

TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course, the student should be able to:
To be able to determine if a given system is linear/causal/stable
Capable of determining the frequency components present in a deterministic signal
Capable of characterizing LT! systems in the time domain and frequency domain
To be able to compute the output of an LTI system in the time and frequency domains

TEXT BOOK:
1. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, “Signals and Systems”, Pearson, 2015.(Unit 1-
V)

REFERENCES
1. B. P. Lathi, "Principles of Linear Systems and Signals”, Second Edition, Oxford, 2009.
2. REZeimer. WHTranter and RD.Fannin. “Signals & Systems - Continuous and
Discrete”, Pearson, 2007.
3. John Alan Stuller, “An Introduction to Signals and Systems”, Thomson, 2007.
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GES291 ENVIRONMENTAL SCIENCE AND ENGINEERING LTPC
3 003

OBJECTIVES:

« To study the nature and facts about environment.

« To finding and implementing scientific. technological, economic and political solutions to
environmental problems.

= To study the interrelationship between living organism and environment.

« To appreciate the importance of environment by assessing its impact on the human world;
envision the surrounding environment, its functions and its value.

» To study the dynamic processes and understand the features of the earth”s interior and
surface.

» To study the integrated themes and biodiversity, natural resources, pollution controf and
waste management.

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14

Definition, scope and importance of environment — need for public awareness - concept of an
ecosystem — structure and function of an ecosystem — producers, consumers and decomposers —
energy flow in the ecosystem — ecological succession — food chains, food webs and ecological
pyramids — Introduction, types, characteristic features, structure and function of the (a) forest
ecosystem (b} grassiand ecosystem (c) desert ecosystem (d) aguatic ecosystems (ponds,
streams, lakes, rivers, oceans, estuaries) — Introduction to biodiversity definition: genetic, species
and ecosystem diversity — biogeographical classification of India — wvalue of biodiversity:
consumptive use, productive use, social, ethical, aesthetic and option values — Biodiversity at
global, national and local levels — India as a mega-diversity nation — hot-spots of biodiversity —
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ conservation of
biodiversity. Field study of common plants, insects, birds; Field study of simple ecosystems —
pond, river, hill slopes, etc. '

UNIT HI ENVIRONMENTAL POLLUTION 8
Definition — causes, effects and control measures of: (a) Air poliutiory (b) Water poliutiony (¢) Soil
poliution {(d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards — solid
waste management: causes. effects and control measures of municipal solid wastes — role of an
mdividual m prevention of pollution = pollulion case sludies = disasler imanagemenl. louds,
earthquake, cyclone and landslides. Field study of local poliuted site — Urban / Rural / Industrial /
Agricultural.

UNIT I NATURAL RESOURCES 10

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining,
dams and their effects on forests and tribal people — Water resources: Use and over- utilization of
surface and ground water, floods, drought, conflicts over water, dams-benefits and problems —
Mineral resources: Use and exploitation, environmental effects of extracting and using mineral
resources, case studies — Food resources: World food problems, changes caused by agriculture
and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity,
case studies — Energy resources: Growing energy needs, renewable and non renewable energy
sources, use of alternate energy sources. case studies — Land resources: Land as a resource,
land degradation, man induced landslides, soil erosion and desertification — role of an individual in

conservation of natural resources — Equitable use of resources for sustainable lifestyles. Field
study of local area to document environmental assets — river / forest / grassland / hill / mountain.

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7
From unsustainable to sustainable development — urban problems related to energy —
water conservation, rain water harvesting. watershed management — resettiement and

rehabilitation of people: its problems and concerns, case studies — role of non-governmental
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