CENTRE FOR ADVANCED STUDIES
Dr. APJ Abdul Kalam Technical University Uttar Pradesh, Lucknow
Sector- 11, Jankipuram Extension, Lucknow, UP 226031
Letter No: CAS/D.O./2022/3061

Date: 08.01.2022

To,
Directors/Principals
Affiliated/Constituents Institutes
Dr. A.P.J. Abdul Kalam Technical University Uttar Pradesh
Lucknow
Dear Sir/Madam,
Greetings for the day!
Centre for Advanced Studies is an in-campus research driven institute established
by Dr. A.P.J Abdul Kalam Technical University Lucknow to impart state of the art education
to post graduate students and to facilitate quality research work in the emerging areas of
Engineering and Technology. The Institute is equipped with the fine state-of-the-art research
labs, modern infrastructure, and some qualified faculty. Located in Lucknow, the Institute is
committed to act as a research hub to the affiliating colleges and of the University and other
Institutes by providing access to modern research facilities and mentorship through training and
workshops.
For more information, please visit http://www.cas.res.in/

1. Please find attached list of the facilities available and the research areas of faculty members.
2. You may kindly consider to circulate it to the faculty, staff and students of your institution.
3. If there are students, Research scholars or faculty who are interested to work in these areas
and pursue research and develop innovative solutions in these areas, you may kindly
encourage them to contact the Centre.
4. Also Students may like to apply for Summer Training/Internship/Research in the mentioned
areas and join the research groups of the Institution.
Contact Email: info@cas.res.in
Thanks and Regards,

(Prof. M. K. Dutta)
Director Centre for Advanced Studies
Copy To:
1. Registrar, AKTU, Lucknow.
2. Finance Officer, AKTU, Lucknow.
3. Staff Officer Vice Chancellor, for information to Hon’ble Vice Chancellor.

Research Facilities in the Institute
S. No.

Name of Lab/
Equipment

Description/ Applications

1

Nvidia DGX 2
server(5 petaFlops
system)
An Artificial
Intelligence (AI)
Lab with highperformance
Graphics
Processing Units
(GPU) server

This artificial intelligence lab is one of the few state-of-the-art labs in India
and first in Uttar Pradesh, equipped with NVIDIA-DGX-2 which is the
world’s first 2 petaflops system, packing the power of 16 of the world’s
most advanced GPUs and accelerating the newest deep learning model
types that were previously untrainable. With ground-breaking GPU scale,
models can be trained 4X bigger on a single node. In comparison with
legacy x86 architectures, DGX-2’s ability to train ResNet-50 would
require the equivalent of 300 servers with dual Intel Xeon Gold CPUs. The
Artificial Intelligence Lab can also help to train students, developers, data
scientists, and researchers to use deep learning and accelerated computing
to solve real-world problems across a wide range of domains. With access
to GPU-accelerated workstations in the cloud, researchers and students
will learn how to train, optimize, and deploy neural networks using the
latest deep learning tools, frameworks, and SDKs. They can also learn how
to assess, parallelize, optimize, and deploy GPU-accelerated computing
applications. GPU computing leverages the parallel processing
capabilities of GPU accelerators and enabling software to deliver dramatic
increase in performance for scientific, data analytics, engineering,
consumer, and enterprise applications.

2

BET Measurement
System

The equipment is useful for determining the surface area of materials.
Potential application includes all those areas where the high surface area
of materials is a necessity.
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3

Industrial Robotic
Center

An advanced state of the art Industrial Robotic Center is established in the
institute by KUKA India Private Limited (A German Company). The
robotic center has three robotic cells, Material handling Cell, MIG welding
Cell, Bare robotic cell. The KUKA robots facility is used to understand
and train basic concepts of robot programming, motion planning, and
programming methodology of robotic systems, performing researchoriented specific tasks including pick and place job. MIG welding cell is
the Bare robot which students mainly use to learn, implement and test their
new ideas, methods, and techniques using robotic systems. The purpose of
Bare robotic cell is to use the arm for the testing and analysis of the
systems developed by the students. The robotic manipulator can be
customized as per the systems designed and developed by the students.

4

Industrial
Automation Lab

Industrial Automation Lab offers manufacturing automation on Flexible
Manufacturing Systems (FMS) including material storing and dispatching
equipment AS/RS, machining stations CNC lathe, CNC milling, CNC
grinding, material handling equipment such as 4 axis and 6 Axis Robot,
loading /unloading automated guided vehicle(AGV), Assembly Station
and Visual Inspection Setup. This Lab provides in-depth coverage of
Computer Integrated Manufacturing and Industrial Automation. It
provides hands-on study particularly in the areas of computer Aided
Manufacturing (CAM), Computer Numerical Control (CNC) and
manufacturing automation. It has tool dynamometer (Kistler company)
and minimum quantity lubrication setup along with Temperature Data
Acquisition system. The speciality of this Lab is that the CNC machines
installed here can be individually utilized for research purpose.
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5

3D Printing Lab

A method of manufacturing is known as ‘Additive manufacturing’, due to
the fact that instead of removing material to create a part, the process adds
material in successive patterns to create the desired shape. 3D Printing
uses software that slices the 3D model into layers (0.01mm thick or less in
most cases). Each layer is then traced onto the build plate by the printer,
once the pattern is completed, the build plate is lowered and the next layer
is added on top of the previous one. Main areas of use are: Prototyping,
Specialized parts – aerospace, military, biomedical engineering, dental,
Hobbies and home use, Future applications– medical (body parts),
buildings and cars. The entire 3D printing technology can be divided into
3 steps – (a) 3D Design (b) Slicing (c) 3D Printing. Two types of printers
are available in our center. These 3D printers work on the principal of
fused material deposition and filament-based polymers deposition to shape
an object, layer-by-layer.

6

Design and
Simulation Center

This lab consists of 18 high end specifications computer systems (32 GB
high speed RAM, 4 GB dedicated Graphics card and high-performance
multicore Intel processor) with latest design and simulation software like
SolidWorks, ANSYS, and MATLAB etc., which enables the students to
simulate various complex designs. This lab is integrated with 3D printing
lab so as to design and develop the prototypes for testing. Using the
facility and MATLAB, the students can develop innovative solutions to
challenging research problems. A few application areas are Antenna
Design and Placement, Autonomous Sensor Development, Avionics and
Flight Control, Electric Motors, Electronics Reliability, E-Motor NVH
and Active Sound Design for EV, Gas Turbines, Hypersonics, PCBs, ICs
and IC Packages, Power Electronics, Rotating Machinery, Vehicle
Chassis, Wind Turbine Design.
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7

Sensor Drives &
Control Lab

This is a fundamental lab for students from different backgrounds to make
them understand the working and usage of different types of sensors,
controllers and drives. Students are taught about the working principle,
sensors usability in embedded systems, actuators usability in automation
and embedded systems. They are also trained to develop their own sensors/
actuation system, according to the project requirements. Starting from
semiconductor, Diode, transistors, Logic Gate, the students are trained to
program different microcontrollers using different high level language
like- C++, Python, Matlab etc. so that they can have the capacity and
competence to develop different smart system of their own for the service
and benefit of human society.

8

Pin on disc
tribometer

A pin on disc tribometer consists of a stationary pin that is normally loaded
against a rotating disc. The pin can have any shape to simulate a specific
contact, but cylindrical tips are often used to simplify the contact
geometry. This Ducom Pin/Ball on Disk Tribometer is a test instrument
designed for accurate and repeatable tribological characterization of bulk
materials, coatings and lubricants. The Pin/Ball on Disk Tribometer is
used to characterize the tribological behavior for almost all material
bench-marking and materials development needs. Different types of
objectives can be resolved related to analysis of wear characteristics of
industrial materials, composites, metallic, ceramic components with
different lubricant and varying loads.
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9

Human Noninvasive Blood
Pressure
(NIBP) Monitor

10

Reliably record and monitor trends in response to interventions on finger
arterial pressure, systolic, diastolic, mean arterial, heart rate and interbeat
interval. Equipped with Volume Clamp Technology that provides accurate
finger pressure measurement and Height Correction unit which can
automatically correct movement of the finger cuff relative to the heart,
(HCU) Heart Rate Variability HRV (psychophysiology) Biopotentials &
GSR (psychophysiology) Record and measure various physiological
responses such as biopotential recordings (EOG, ECG, EMG, EEG, GSR).
In Cardiovascular studies, ECG signals are recorded to examine heart rate,
heart rate variability, and analysis of the waveform morphology,
arrhythmia and other similar functions, and sleep studies.

Comfortable belts for recording physiological data via a compact and
Equi-vital
unobtrusive sensor belt, leaving the subject free to move naturally. Module
Physiological
Monitoring System can record ECG signal, Acceleration (3 axis), Respiration, Skin
Temperature, SPO2 and GSR. The system should provide real time data
recording with online and offline analysis. Provide Noise and movement
artifactcillary pack. It is used to record and measure various physiological
responses such as EOG, ECG, EMG, EEG and Galvanic Skin Response
(GSR).
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11

Marker less
Motion capture
system (2-D
Gait Analysis
System) with
Force plate

12

EMOTIV EPOC+
14 Channel Mobile
EEG

It contains 16 * 2 feet stable three layered platform. The software provides
parameters like velocity, cadence, step length, step width, stance and
swing percent, toe in/out angle, instantaneous. Centre of Pressure (COP),
Centre of Mass, Foot angle, direction of progression, Left to Right Ratios
path efficiency, total pressure, footfall COP, and [COP-COMe] etc. There
is also a facility for multiple protocols like walking, standing, running and
jumping. It can also be used for comparing variables between the left and
right footfalls to evaluate symmetry, track changes overtime to quantify
patient progress, and provide metrics and complete reports. Video
synchronization of 2 or more cameras with replay capabilities and a pushbutton switch for marking events, is also available. It is used in research
and study of Cerebral Palsy, Stroke, Parkinson’s Disease, Multiple
Sclerosis, Alzheimer’s Disease, Ataxia, Muscular Dystrophy, Neuropathy
Concussion, Fall Risk, Osteoarthritis, Motor Impairments, Sensory
Impairments, Knee and Hip Replacement, Injury Rehabilitation,
Amputation, Brace fitting and tuning, Prosthetic limb optimization,
Equines Gait (Toe-Walking), Spine Bifida.

EMOTIV EPOC+ 14 channel EEG provides access to professional grade
brain data. Access high-quality raw EEG data, conduct research leveraging
our detections for mental commands, analyse performance metrics or
facial expressions. The EPOC+ measures both EEG and 9-axis motion
data. Data is transmitted wirelessly through Bluetooth. It is a 5-channel
wireless EEG device covering frontal, temporal and parietal and occipital
locations around the brain. It utilizes proprietary polymer sensors that are
hydrophilic they pull moisture from the air and skin. EMOTIV EPOC+ 14
channel mobile EEG is designed for scalable and contextual human brain
research and advanced brain-computer interface applications.
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13

Auditory
brainstem
response (ABR)
audiometry system

Auditory brainstem response (ABR) audiometry is a neurologic test of
auditory brainstem function in response to auditory (click) stimuli, which
is the most common application of auditory evoked responses. ABR
audiometry refers to an evoked potential generated by a brief click or tone
pip transmitted from an acoustic transducer in the form of an insert
earphone or headphone. The elicited waveform response is measured by
surface electrodes typically placed at the vertex of the scalp and ear lobes.
It features high performance amplifiers specifically designed to obtain
high quality evoked potentials signals. With 14 bit averages, the
BERAGRAPH can measure an objective auditory threshold with accuracy
greater than 5 db and distinguish end cochlear deafness from retrocochlear
deafness. The auditory stimulator gives burst, login and click stimulation
presented either in condensation, refraction or alternating from 0 db to 120
db. The masking intensity can be controlled automatically with the
stimulating intensity while maintaining the same programmed difference.

14

Delsys Wireless
EMG System

Freely record and measure electrical activity produced by muscles, using
wireless EMG sensors. Wireless EMG is useful for a wide range of
applications within exercise physiology like track & field and gymnastics,
studying motor control for patient rehabilitation or muscle performance,
activity, and fatigue in elite athletes, measure electrical muscle activity.
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15

FLIR E5 Thermal
Imaging Camera

This is a real-time working 10,800 (120 × 90) pixel infrared resolution,
focus-free camera. Provides thermal images along with accurate
temperature measurements. The FLIR E5 is a powerful thermal imaging
tool for troubleshooting electrical, mechanical, and building problems.
Find hidden issues quickly, easily, and safely–without the need for direct
contact with equipment.

16

SENSEnuts

SENSEnuts uniquely offers full technology stack with application layer,
wireless network & cloud connectivity protocols for rapid IoT prototyping
and also end to end vertical applications. It is Microcontroller with
integrated 802.15.4 transceiver and variety of sensors like Environment,
Meteorological, Air & water quality etc. It also has features like modular
design having Gateways, Radios & sensors devices. It is easy to use
because of C based programming, exhaustive set of “easy to use” APIs,
flexible MAC protocol implementation, live data Interface with MATLAB
etc. It has many advanced features to offer like energy efficient individual
StreetLight Controllers which enable remote On/Off switching, dimming
control, User configurable time scheduling & grouping schemes,
Current/power consumption tracking of luminaire, Alerts for outage &
malfunction, connectivity to Local or Cloud Server for data access and
management and interfaces for Sensors like Motion detection, Pollution,
light etc.
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17

Material
Chemistry &
Synthesis
Laboratory

The laboratory is equipped with all the basic and modern infrastructural
facilities like fume hood, spot extractors, magnetic stirrers, ultrasonic
processor, hot air ovens, distilled water setup, microwave, vacuum
furnace, for enabling academic and research activities. The preparation of
a variety of nanomaterials for gas-sensing, materials for battery and super
capacitors, can be achieved here.

18

Field Emission
Scanning Electron
Microscope (FESEM) with EDAX
module

The equipment is highly useful for viewing the shape, size, texture and
elemental composition of materials at micro and nano scale those that
cannot be observed by the unaided eye. One of the most important
characterization technique for studying, the morphology of materials at the
micro/nano scale, EDAX is used for determining the elemental
composition of the materials.

19

Electrochemical
Workstation

This instrument is used for carrying out electrochemical energy storage,
heavy metal ion detection, and catalysis related researches. Application
areas include battery, supercapacitors, corrosion, etc.
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20

Impedance
Analyser

Useful for studying the electrical impedance in materials. Characterization
of fuel cells, photovoltaic cells, batteries and other electrochemical
devices.

21

Voyager Cyber
city Simulator
Hardware
Modules For
Cyber
Simulator(smart
TV LED,Dell
Power Edge R230
with 19.5 screen
Dell optiplex
7050with 19.5
screen)

Cyber city simulator at Centre for Advanced studies is the facility for
automated modelling and monitoring of cyber security threats at smart city
environments. It displays status for cyber security threats on roads, power
station, airport, metro rail, automobiles etc. It has state of the art tools and
equipment for smart city projection. The objectives of this lab are to design
and create attack plan methodologies, to understand social engineering
aspects used for attacks, to get an insight into enterprise security trend, to
use latest techniques to hack into systems and networks, to conduct regular
audits and penetration test in your company, to support legal team with
Digital forensic evidence, to support compliance roadmaps based on
standards for your organization, to support Internal Audit teams for IT
security compliance.
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22

Solar Simulator

Solar simulator is a device for simulating natural sunlight in laboratory
conditions. Used for the preparation and testing of solar cells and modules.

23

Hp z238
Microtower
Workstations in
Google Developers
Code

This lab is constructed with an objective to replicate coding experience at
Google. The specifications of the installed computers are i5 processor,
8GB RAM, and virtualisation technology enabled, Windows 10 operating
system, good internet speed, and double monitors. The lab also comprises
separate discussion areas for groups to interact, clear doubts and network
among themselves. Google Developers Code Lab is the result of
collaboration between the Centre for Advanced Studies and Google Asia
Pacific Pvt. Ltd. This lab is sponsored by Google and is first of its kind in
the country. As a result of the collaboration, Google organises numerous
courses with well-defined curriculum, expected learning outcomes, and
guidelines for lab exercises, using the lab facility for the students, faculty
and staff of the University. The lab also facilitates learning through
development of advanced technologies, friendly environment for
discussions among peers, networking among the research groups of the
University.
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Research Areas
S. No.

1

Name of the
Faculty / EmailID
Prof. M. K. Dutta

mkd@cas.res.in

2

Dr. Anuj Kumar
Sharma

anujksharma@cas.re
s.in

Area of
Specialization

Research Problems

Machine
Learning
and Deep learning,
Deep Learning in
Biological
and
Medical Applications,
Computer Vision &
Pattern Recognition,
Bio-Medical Signal
Processing,
Multimedia
Signal
Processing,
Audio
Signal processing

1. Development of deep learning architectures
and their optimisation.
2. Applications of Machine Learning / Deep
Learning in Biological and Medical
Applications
3. AI based Computer vision systems.
4. Biomedical Signal analysis using AI: Heart
Sounds/Lung Sounds/ ECG /EEG /EMG /
5. Time series analysis using AI.
6. AI based assistive devices for Navigation
for Visually Impaired People

Soft robotics, Bio
Inspired
robotics,
Metal
cutting
operations, Electrical
discharge machining,
Machining tribology,
MQL
Machining,
Nano-cutting fluids,
Thermocouples for
machining

1. Generation of machined surface with
improved
surface
quality
using
mono/hybrid nanoparticle based cutting
fluids in Turning operation
2. Generation of machined surface with
improved
surface
quality
using
mono/hybrid nanoparticle based cutting
fluids in Milling operation
3. Metallic additive manufacturing using
robotic manipulator
4. Design and development of robotic fish for
data collection in a water body
5. Development of Bio inspired sensors for
robot navigation and communication.
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3

Dr. Rabesh Kumar
Singh

rabeshkumarsingh@
cas.res.in

4

Dr. Saurabh
Mishra

Additive
Manufacturing, Metal
cutting
operations,
Die-sink
EDM
Tribology
of
machining,
Machining with MQL
Nano-cutting fluids,
Sensors
for
measurement
of
Temperature
and
Cutting forces in
metal
removal
processes,
Cutting
speed controller for
turning operation

1. To investigate the effect of MQL
parameters (shape, size and distribution) on
machining performance: A experimental
and modelling approach
2. Investigation on the effect of different unit
cells and infill structures on 3D printed
parts
3. Thermal modelling of geometry of single
track deposition in metal arc additive
manufacturing systems
4. Development of a hybrid approach for 3D
printed parts using friction stir welding and
milling operation

Nanotechnology
Oil Industry

in

1. Fabrication of nano-porous structures for
saving environment from oil spill
2. Application of nanotechnology in enhanced
oil recovery
3. Utilization of digital techniques like
artificial intelligence (AI), machine
learning (ML), & deep learning (DL) in oil
spill detection and monitoring
4. Application of digital platform in oil
exploration and production problems

Machine
Learning
and Deep Learning,

1. Summarizing
source
code
for
comprehension and maintenance using AI
2. AI assisted code search
3. Generating commit messages for source
code changes automatically
4. Deep learning based code smell detection

saurabhm@cas.res.in

5

Dr. Vrinda Yadav

vrinda@cas.res.in

6

Dr. Gopal Ji

gopalji@cas.res.in

Applications
of
Machine Learning /
Deep Learning in
Software
Engineering,
Applications
of
Software Engineering
in Machine Learning
Corrosion Prevention
of Metals using waste
materials,
Metal
Matrix
composites
and
Thin
Film
coatings,
Wear
prevention of metals,
Bio-Sensors

1. Use of waste natural materials in corrosion
prevention of metals
2. Thin film produced by floating film transfer
method (FFTM) for corrosion prevention
3. Investigation of corrosion and tribological
behaviour
of
various
protective
coatings/polymer composites
4. Image based corrosion detection using
machine learning principles
5. Biosensors for technical applications
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7

Dr. Arun Kumar

Cloud Computing,

drarun@cas.res.in

Applications
of
Machine Learning /
Deep Learning,
Cybersecurity,
Network
Security,
IOT

8

Dr. A.V. Ullas

Polymer Composites

1. Development of light-weight materials for
construction applications
2. Development of energy/shock absorbing
materials for defence applications
3. Preparation and characterization of
antimicrobial films for food packaging
4. Preparation and characterization of selfhealing polymer materials

Machine Learning/
Deep
Learning,
Biometrics,
Behavioral
Biometrics,
Image
Processing & Pattern
Recognition,
Watermarking

1. One-shot Verification method for offline
signatures
2. Verification of the signature without being
trained on forged samples
3. Deep analysis of deep, shallow and
traditional features of signature images
4. End-to-End
Multimodal
biometric
authentication

Electrochemical
Energy Storage and
Ion Sensing

1. Development of bio-mass derived carbon
materials for electrochemical energy
storage application
2. Development of metal oxide hybrids for
increasing the energy density of pseudo
supercapacitors
3. Synthesis of novel ternary oxides as an
alternative to Li-ion batteries
4. Development of cheap electrochemical
sensors for Arsenic (As (III)) detection in
ground water

Thermal
Storage

1. Synthesis and Characterization of thermal
Energy Storage materials
2. Design, Development and analysis of
energy efficient building envelope
3. Integration of Thermal Energy Storage
Systems in HVAC
4. Development
of
Solar
Thermal
Desalination system for water purification

avullas@cas.res.in

9

Dr. Anamika Jain

anamika@cas.res.in

10

Dr. Biswajit
Mandal

biswajit@cas.res.in

11

Dr. Pushpendra
Singh Rathore

pushpendra@cas.res.
in

1. User authentication in the blockchain using
Machine Learning Techniques
2. ML/AI based Security models for cloud
computing and the Internet of Things
3. Network attacks and anomaly detection
using deep learning
4. Memory forensics using deep learning

Energy
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12

Dr. Jitendra Kumar

jitendra.kumar@cas.r
es.in

13

Dr. Chandresh
Kumar Rastogi

Motion planning of
biped robot on uneven
terrain,
Humanoid
robots kinematics and
dynamics, Dynamics
of multibody systems,
Machines
and
mechanisms,
Intelligent application
of robotic system to
solve
industrial
problem,
Machine
learning

1. Learning-based energy optimal motion
planning of a 34-DOF humanoid robot on
uneven ground
2. Motion planning of humanoid robots in a
microgravity environment
3. Energy optimal path generation of
redundant
robotic
manipulators
in
unstructured environments
4. Energy optimal gait synthesis of biped
robots on different types of uneven terrain
5. To study the bilaterally symmetric body
plan of walking robots (biped, quadrupeds,
etc) and its influence on learning-based
energy optimal gait planning of these robots

Nanomaterials
synthesis
characterization

1. Synthesis
and
characterization
of
fluorescent nanomaterials for light emitting
diodes and display applications
2. Development of nearinfrared activated
nanomaterials
for
anti-counterfeiting
applications
3. Development of fluorescent materials for
temperature sensing applications
4. Preparation and characterization of
nanomaterials for energy storage devices

and

chandresh@cas.res.i
n

14

Dr. Gyan Prakash
Maurya

gyan@cas.res.in

Electrocatalysis and
photo-electrocatalysis

1. Kinetics analysis of electrocatalyst for
oxygen evolution reaction (OER) and
Hydrogen evolution reaction (HER) for
hydrogen production via electrochemical
water splitting reaction with the help of the
Impedance analysis
2. Effect of the surface states present at the
semiconductor catalyst surface for
photoelectrochemical (PEC) water splitting
with the help of impedance analysis and
density
functional
theory
(DFT)
calculations
3. Li ion battery modelling for Solid
electrolyte interface (SEI) layer
4. Activity enhancement of Supercapacitor
material via various physicochemical
methods
5. Electrocatalysis for Carbon dioxide (CO2)
reduction for useful fuels like ethanol and
methanol
6. Corrosion protection by electrochemical
machining
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