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About NCVPRIPG 2023

Welcome Message from General Chairs and Program Chairs

We are delighted to extend a warm welcome to all participants of the Eighth National Conference
on Computer Vision, Pattern Recognition, Image Processing, and Graphics (NCVPRIPG 2023)! The
conference will take place from 21 to 23 July 2023, amidst the picturesque surroundings of the IIT
campus in Blue City Jodhpur, Rajasthan.

NCVPRIPG 2023, organized by the Indian Institute of Technology Jodhpur in collaboration with the
Indian Unit for Pattern Recognition and Artificial Intelligence (IUPRAI), promises to be a remarkable
event. This conference serves as a platform to bring together researchers and practitioners from
diverse domains, including computer vision, graphics, image processing, and pattern recognition.
By facilitating community-wide discussions and the exchange of innovative ideas, NCVPRIPG aims
to foster continued research and development in this rapidly evolving field.

Throughout the years, NCVPRIPG has grown into a vibrant national conference, attracting en-
thusiastic participation from numerous students and researchers. This event not only provides
an opportunity to present cutting-edge research but also encourages fruitful collaborations and
networking among like-minded professionals.

We are confident that NCVPRIPG 2023 will be an enriching experience for all attendees. Engage in
insightful discussions, attend thought-provoking sessions, and explore the latest advancements in
computer vision, pattern recognition, image processing, and graphics and do not forget to explore
beautiful city of Jodhpur and its famous tourist destinations such as Mehrangarh Fort, Jaswant
Thada, Umaid Bhawan Palace to name a few.

On behalf of the organizing committee, we express our sincere appreciation to all the participants,
speakers, sponsors, and volunteers who have contributed to making this conference possible. Your
presence and active involvement will undoubtedly contribute to the success of NCVPRIPG 2023.

Once again, welcome to the Eighth National Conference on Computer Vision, Pattern Recogni-
tion, Image Processing, and Graphics. May your time here be filled with enlightenment, fruitful
discussions, and memorable experiences.

General Chair: Santanu Chaudhury (Director, IIT Jodhpur)

Program Chairs: Anoop M Namboodiri (IlIT Hyderabad), Dinesh Babu Jayagopi (IlIT Bangalore),
Neelam Sinha (IlIT Bangalore)
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Main Conference Program

Day 1: July 21, 2023

8:00-8:45, Breakfast, LHC-309

8:45-9:00 | Inauguration
Title: Maya for Al and Al for
9:00-10:00 Plenary Eg)f.kiiasr{]ﬁli(i/ﬁgiip)pa el Maya: The Promises and Perils
LHC-110 Talk 1 P y of Generative Image and Video
Models
Bhabatosh Chanda (ISI
OO Kolkata), Malay Kundu (ISI _ .
10:00-11:00 Workshop 1 | Kolkata), Sukhendu Das (IIT Workshop on Learnln.gllssues N
LHC-110 Visual Object Recognition
Madras)
Tea/Co [ed Break, 11:00-11:15
Bhabatosh Chanda (ISI
E_12. Kolkata), Malay Kundu (ISl L .
SO Workshop 1 | Kolkata), Sukhendu Das (IIT Workshop on Learn|n_g_|ssues n
LHC-110 Visual Object Recognition
Madras)
Lunch Break, 13:00-14:00, LHC-309
14:00-16:00 Tutorial 1 iﬁ{ﬁggrzzr'\]l:ﬂi;((l: ITTJJC:)%hhplt?)’ Introduction to 3D Human
LHC-105 : Digitization
14:00-16:00 Tutorial 2 ﬁoggfaizzgy R Data-free Knowledge Extraction
LHC-106 y from Deep Neural Networks
Tea/Co [ed Break, 16:00-16:15
16:15-17:30 Tutorial 1 i\?{ﬁ;g;ig:?;;((l: ;_Ji)cijhhplt?)’ Introduction to 3D Human
LHC-105 & Digitization
16:15-17:30 Tutorial 2 Eoggfaizz?y e ({1 Data-free Knowledge Extraction
LHC-106 y from Deep Neural Networks
Anand Mishra (IIT Jodhpur),
17:30-19:30, qun Prabha_t U7 G2 ) Summer Challenge on Writer
LHC-105 Challenge 1 | Prajwal thtl (1T Jodhpur), Verification
Abu Shahid (IIT Jodhpur)




Sasithradevi A (VIT), R.
Suganya (VIT), P. Prakash
(Anna University), S. Md.

17LE|%1190%0 Challenge 2 Mansoor Roomi (TCE, g(I)EerOFI\ils[?ll':zlf’;Z)S (PEEEE ey
Madurai), Vijayalakshmi M
(VIT)
19:30, .
Jodhpur Club Welcome Dinner

Day 2: July 22, 2023

8:00 9:00, Breakfast, LHC-309

Enhancing Adversarial
9:00 10:00 Plenary E;or:‘é;/%rrt?tesh zelali (e Robustness in Deep Neural
LHC-110 Talk 2 Networks: Recent Advances and
E cient Training Techniques
Shanmuganathan Raman (IIT
10:00 11:00 Tutorial 3 Gandhinagar), Ashish Tiwary | Photometric Stereo: Past,
LHC-105 (IIT Gandhinagar) Present, and Future
Ganesh Ramakrishnan (IIT
. . Bombay), Venkatapathy MEDical imaging - Data-E Clent
10:00 11:00 : . ) )
LHC-106 Tutorial 4 Sub_rqmanlan (IIT Bombay), machine LEarning -
Kshitij Jadhav (IIT Bombay) (MED-DECILE)
Tea/Co ee Break, 11:00 11:15
Shanmuganathan Raman (IIT
11:15 13:00 Tutorial 3 Gandhinagar), Ashish Tiwary | Photometric Stereo: Past,
LHC-105 (IIT Gandhinagar) Present, and Future
Ganesh Ramakrishnan (IIT
. ) Bombay), Venkatapathy MEDical imaging - Data-E Clent
11:1513:00 : . ) )
LHC-106 Tutorial 4 Sub_rqmanlan (IIT Bombay), machine LEarning -
Kshitij Jadhav (IIT Bombay) (MED-DECILE)
Lunch Break, 13:00 14:00, Location
Arnav Bhavsar (IIT Mandi),
14:00 16:00 | Workshop | Gaurav Jaswal (iHub HCI V\_/orkshgp N CONEOIEES - SNy
LHC-105 2 Foundation, IIT Mandi SSHES EE EEHITS
' Recognition (CHBGR-23)




Santanu Chaudhury (IIT
Jodhpur), Brejesh Lall (IIT
Delhi), Prerana Mukherjee
(INU), Amit Singhal (NSUT),

Workshop on High-throughput

14:00 16:00 | Workshop | Manoj Sharma (Bennett Vision based Phenotvoin
LHC-106 3 University), Vinay Kaushik R yping
(DView.ai), Siddharth
Srivastava (Tensortour Inc),
Swati Bhugra (IIT Delhi)
Tea/Co ee Break, 16:00 16:15
Arnav Bhavsar (IIT Mandi),
16:1517:30| Workshop | Gaurav Jaswal (iHub HCI V\(orkshc_)p o COEEESS e
LHC-105 2 Foundation, IIT Mandi Blometrics and Gesture
’ Recognition (CHBGR-23)
Santanu Chaudhury (IIT
Jodhpur), Brejesh Lall (IIT
Delhi), Prerana Mukherjee
(INU), Amit Singhal (NSUT), N
16:1517:30| Workshop | Manoj Sharma (Bennett V\_/o_rkshop el el thro_ughput
. : . , Vision based Phenotyping
LHC-106 3 University), Vinay Kaushik (HTVP'23)
(DView.ai), Siddharth
Srivastava (Tensortour Inc),
Swati Bhugra (IIT Delhi)
17:30 19:30, :
LHC-110 Startup and Industry Session
19:30, :
Jodhpur Club Cultural Program and Banquet Dinner

Day 3: July 23, 2023

8:00 9:00, Breakfast, LHC-309

Rohit Saluja (IIT Mandi),
Varun Gupta (IlIT Hyderabad)

9:00 10:00 Challenae 3 Anbumani Subramanian Challenge on Categorization of
LHC-105 9 (Intel), C.V. Jawahar (IIT Missing Tra ¢ Signs
Hyderabad)
Rajendra Nagar (IIT Jodhpur) .
9:00 10:00 Challenge 4 DeggER S el s :Ii[e)sTsr(;?i:?\tgjfﬁi?j?ainflerita e
LHC-106 9€ 2 J0dhpur) 9

from Partial and Noisy Scans

Tea/Co ee Break, 10:00 10:15, LHC-110




10:15 12:30,

Student Research Symposium

LHC-110
12:3013:30| Plenary ﬁ“g'ef;'b\; dJ)a""ahar (@
LHC-110 | Tak3 |
Lunch Break, 13:30 14:30, LHC-309
14:30 15:45, , .
LHC-110 Panel discussion on CV/PR/IP Pedagogy
15:45 16:00,

LHC-110

Closing and Award Ceremony




Plenary Talks

Plenary Talk 1
Session ChaiProf. Sukhendu Das

Maya for Al and Al for Maya: The Promises and Perils of Generative Image and
Video Models

Prof. Rama Chellappa

Abstract Over the last decade, algorithms and systems based on generative adversarial networks,
transformers, di usion models and neural radiance elds have revolutionized the eld of arti cial
intelligence. While sensors capture what has occurred, the generative models can visualize what

if scenarios, which help in generalization, learning without annotations and privacy concerns.
However, generative models can also be misused to create fake images and videos. In this talk, |
will discuss the progress made in building generative image and video models with applications in
computer vision, graphics, medicine, and art, as well as the challenges posed by them.

Biography Prof. Rama Chellappa is a Bloomberg Distinguished Professor in the Departments
of Electrical and Computer Engineering and Biomedical Engineering at Johns Hopkins University
(JHU). At JHU, he is also a liated with CIS and CLSP, Malone Center and MINDS. He holds a non
tenure position as a College Park Professor in the ECE department at UMD. His current research
interests span many areas in arti cial intelligence, computer vision, and machine learning. Prof.
Chellappa is an elected member of the National Academy of Engineering. He received the 2020
Jack S. Kilby Medal for Signal Processing from the IEEE and the K.S. Fu Prize from the Internationa
Association of Pattern Recognition (IAPR). He is a recipient of the Society, Technical Achievement
and Meritorious Service Awards from the IEEE Signal Processing Society. He also received the
Technical Achievement and Meritorious Service Awards from the IEEE Computer Society. Recently.
he received the inaugural Leadership Award from the IEEE Biometrics Council. At UMD, he has
received numerous college and university level recognitions for research, teaching, innovation
and mentoring of undergraduate students. In 2010, he was recognized as an Outstanding ECE
by Purdue University. He received the Distinguished Alumni Award from the Indian Institute of
Science in 2016. He is a Fellow of AAAI, AAAS, ACM, AIMBE, IAPR, IEEE, NAIl and OSA and hc
eight patents.
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Plenary Talk 2

Session Chaibr. Anoop M. Namboodiri

Enhancing Adversarial Robustness in Deep Neural Networks: Recent Advances
and E cient Training Techniques

Prof. R. Venkatesh Babu

Abstract Deep learning has achieved unprecedented success in many of the computer vision
applications. The data-driven deep models have shown remarkable progress in many ill-posed
problems such as 3D reconstruction from 2D images, depth estimation from monocular image,
etc. On the other hand, these sophisticated overparameterized deep networks are easily fooled

by carefully crafted, imperceptible noise, called adversarial perturbations, added to the image.

As more and more sensitive applications were developed based on deep models, adversarial
robustness research has gained more attention in recent years. This talk will introduce and explore

some recent works towards e cient training of adversarially robust deep models.

Biography R. Venkatesh Babu is a professor at the Department of Computational and Data Sciences
(CDS), Indian Institute of Science (lISc), Bangalore. He received his doctoral degree from the Dept.
of Electrical Engineering, Indian Institute of Science, Bangalore. He held postdoctoral positions at
NTNU, Norway and IRISA/INRIA, Rennes, France, through an ERCIM fellowship. He also worked as
aresearch fellow at NTU, Singapore. He is the convener of Vision and Al Lab (VAL) (formerly, Video
Analytics Lab) at 11Sc. His research interests include Computer Vision and Machine Learning. Heis a
recipient of the SERB Star (2020) and Sathish Dhawan Young Engineer awards (2019). He serves
as a Program Chair of the AIML-Systems 2023 conference. He is an associate editor for Pattern
Recognition and CVIU journals and serves as an area chair for the following conferences: CVPR,
AAAI, NeurIPS, ICCV, WACV, ACML, and AISTATS.

11



Plenary Talk 3

Session Chaibr. Dinesh Babu

Title: Towards Multimodality in Perception Tasks

Prof. C. V. Jawahar

Abstract A number of perception tasks (especially in vision, language and speech) are solved today
with very high accuracy using data-driven techniques. We are now seeing the emergence of a set of
more natural tasks that are inherently multimodal (eg. VQA). They are closer to the way we interact
with the world around us or perceive our sensory inputs. As a result, today's Al systems (aka. deep
learning architectures) are also becoming increasingly capable of jointly processing inputs from
di erent modalities. In fact, they enjoy processing multiple modalities (eg. text, speech and visual)
together for superior solutions. Such algorithms are also now discovering interesting correlations
across the modalities. In this talk, we especially focus on the interplay between text, speech and
visual content in talking face videos. We present some of the recent results (including some from
our own research) and discuss ongoing trends and the challenges in front of the community. For
example, how does the multimodal nature of our inputs open up new avenues and innovative
solutions? Can we substitute or supplement one modality for the other? Initial results hint at new
possibilities in education, healthcare and assistive technologies.

Biography Prof. C. V. Jawahar is the Dean of Research & Development and Head of the Centre
for Visual Information Technology-CVIT, and Machine Learning Lab at the International Institute
of Information Technology, Hyderabad (IlITH), India. He leads the research group focusing on
computer vision, machine learning, and multimedia systems. He is also the CEO of the Centre
for Innovation and Entrepreneurship (CIE-IIIT) at IIIT Hyderabad. Prof. Jawahar was awarded a
doctorate from lIT Kharagpur in 1997 and has been associated with IlIT Hyderabad since December
2000. He plays a pivotal role in guiding a large group of Ph.D. and MS students on computer
vision, machine learning, and multimedia systems. In recent years, he has been actively involved in
research questions that converge mobility, health, vision, language, and text. He is also interested
in large-scale multimedia systems with a special focus on retrieval. An Amazon Chair Professor,
Prof. Jawahar is also an elected Fellow of the Indian National Academy of Engineers (INAE) and the
International Association of Pattern Recognition (IAPR). His proli c research is globally recognized in
the Arti cial Intelligence and Computer Vision research community with more than 100 publications

in top tier conferences and journals in computer vision, robotics and document image processing
to his credit with over 12000 citations. He is awarded the ACM India Outstanding Contribution to

12



Computing Education (OCCE) 2021 for fundamental, sel ess service in teaching of computing, and
nurturing a generation of students who now serve the larger society and have led to an impact in
multiple dimensions of computing education. He has served as the co-organizer and program chair

in top-tier conferences that include ACCV, ECCYV, ICCV, ICDAR, ICVGIP, ICFHR and WACV. Presently,
he is an area editor of CVIU and an associate editor of IEEE, PAMI and IJDAR. Extremely conscious

of the social and practical relevance and application of research, Prof. Jawahar is actively engaged

with several government agencies, ministries, and leading companies around innovating at scale
through research.

13



Tutorials

Tutorial 1

Title: Introduction to 3D Human Digitization

Digitizing humans with utmost realism is the holy-grail of Metaverse kind of immersive platform
enabling a large set of tele-presence applications, namely, digital gaming, sports analytics, content
creation for multimedia/ animation, 3D virtual try-on, etc. This is a challenging task as the body
shape geometry evolves over time, yielding a large space of complex body poses as well as shape
variations. In addition to this, there are several other challenges such as self-occlusions by body
parts, obstructions due to free form clothing, background clutter (in-the-wild setup), sparse set of
cameras with non-overlapping elds of views (multi-view setup), sensor noise, etc. Traditionally,
image-based techniques for 3D human digitization uses stereo/multi-view (including RGB and
depth cameras) setup that typically require studio environments with controlled lighting and
multiple synchronized and calibrated cameras. With the advent of learning based methods in
3D Computer Vision, in-the-wild human digitization has become possible. The models such as
SCAPE and SMPL models the human 3D surface by parameterizing the body shape and the 3L
joint locations and orientation. Model based reconstruction techniques fail to capture accurate
geometrical information over the body surface (both body parts and garments) is not retained and
are typically applicable only for tight clothing scenarios. In this tutorial, we plan to introduce the
following fundamentals to the students/researchers working in the eld of 3D computer vision,
computer graphics, deep learning, etc.

~ Sensing and 3D representation of the human body
~ Parametric 3D Human model tting using images, monocular videos, RGB-D sequence, etc.
" Digitization of clothed human body.

" Current Research challenges and applications of 3D human digitization.

Speakers/Organizers:

Rajendra Nagar (IIT Jodhpur)
Avinash Sharma (IIT Jodhpur)

14



Tutorial 2

Data-free Knowledge Extraction from Deep Neural Networks

Data-free Knowledge Extraction (DFKE) refers to the process of extracting useful information from
a trained deep neural network (DNN) without accessing the underlying training data over which
the DNN is trained. The extracted information can be diverse. For instance, it can be a replica of the
DNN itself, some sensitive information about the underlying training data, or patterns from thereof,
etc. DFKE can be extremely vexing particularly in deployments like MLaaS (Machine Learning as
a service). Considering the amount of data, human expertise, and computational resources that
are typically required to learn the sophisticated DNNSs, it is natural to consider them as intellectual
property. Therefore, they need to be protected against any such attempts of extraction (referred to
as attacks). On the other hand, philosophically it would be interesting to (i) understand the utility of
these trained models without their training data, and (ii) formulate guarantees on the information
leakage (or extraction). In this tutorial, | plan to rst introduce the phenomenon of data-free
model extraction and discuss di erent ways in which it can be manifested, both in white-box and
black-box scenarios. In the later part, | will focus more on the potential threats of leaking sensitive
information about the training data to a dishonest user in the form of di erent attacks. Finally, |
will discuss some of the active directions to investigate further.

Speakers/Organizers:
Konda Reddy Mopuri (IIT Hyderabad)

Tutorial 3

Photometric Stereo: Past, Present, and Future

Passive depth sensing in Computer Vision is an active research area as it has bene ts over active
depth sensors such as less cost, less power consumption, portability, and more depth range. These
bene ts, however, come at the expense of increased computation. While modern geometric
passive technigues based on multi-view stereo and structure from motion have achieved faithful
3D shape reconstruction of objects and large-scale scenes, they fail to model the underlying
surface re ectance, making the reconstruction 3D incomplete. Photometric methods have
excelled at recovering the thinnest geometric variation with superior quality and inferring the
complete 3D information by jointly estimating the shape, material, and re ectance of the surface.
Unlike the geometric methods which perform well only for textured opaque surfaces, photometric
methods apply even to transparent, translucent, and textureless objects. Photometric Stereo spans
applications such as industrial inspection, medical imaging, cultural heritage preservation, material
characterisation, robotics, and entertainment.

This tutorial will introduce the Photometric Stereo method to recover the underlying 3D surface
from a series of images captured with a xed camera, but with varying illumination. This tutorial will
cover athread of deep learning-based photometric methods emphasising the need for uncalibrated,

15



un/self-supervised settings. It will highlight some key applications through recent advances and
discuss interesting future research directions for the community to work on.

Speakers/Organizers:

Shanmuganathan Raman (IIT Gandhinagar)
Ashish Tiwary (IIT Gandhinagar)

Tutorial 4

MEDical imaging - Data-E Clent machine LEarning - (MED-DECILE)

The extraordinary outcomes of deep learning methods should be viewed in the light of certain
prerequisites, the rst and foremost being the necessity of large amounts of clean labeled data.
For medical imaging, dataset labeling costs are pretty steep given the domain expertise required
for labeling medical data. This, in combination with the high computing cost that is associated with
deep learning algorithms, prevents the democratization of utilizing machine learning algorithms in
low- and middle-income countries. This is especially true for India which is data-rich due to the
rapid digitalization of medical imaging procedures but labeled-data poor. In this tutorial, we will
demonstrate several robust ML optimization techniques that can be used in low-data, low-resource
settings. Our tutorial contains several semi-supervised and weakly supervised methods that utilize
shallow machine-learning models and heuristic-driven models as labeling functions to label only
a subset of unlabeled data points, instead of the whole set. We will demonstrate how close are
these methods to the state-of-the-art deep learning methods, demonstrating in their utility for
labeling medical datasets..

Speakers/Organizers:

Ganesh Ramakrishnan (IIT Bombay)
Venkatapathy Subramanian (IIT Bombay)
Kshitij Jadhav (IIT Bombay)

16



Workshops

Workshop 1

Workshop on Learning issues in Visual Object Recognition

Modern Machine Learning (ML or DL) algorithms usually require a large number of annotated
samples to train a system, for accomplishing a speci ed task successfully. There has been a huge
explosion of attempts by various research groups to solve a variety of problems using ML/DL
paradigms in the recent past, majorly in the eld of Computer Vision, speci cally for tasks such as,
Object Recognition, Scene classi cation, Depth estimation, Restoration, Scene Graphs, semantic
Segmentation, Video Frame Prediction, Scene generation and Reconstruction, panoramic scene
analysis etc.

Most researchers rely on certain benchmark datasets, which are not in general statistically veri ed
for their generalization capability or inherent bias. One of the main hindrances of successfully
accomplishing such tasks is the non-availability of a large number of annotated samples having
statistically signi cant divergence in the data space. To overcome such a scenario (even say, where
only a minimal set of annotated sample/annotations are available) one often uses techniques
based on unsupervised CNN, deep Domain Adaptation (transfer learning), Zero-shot to few-shot
learning, Self-supervision and semi-supervised learning, weak supervision, or often a mix of such
processes making it quite complex. However, in these cases too, the researchers generally assume
that a large annotated (auxiliary, in cases referred to as base dataset too) dataset is available in a
transformed domain, created by using di erent sensors, acquisition environments etc.

It is typically assumed that the labelled data in the transformed/auxiliary domain used for training is
vast and covers the entire gamut of the population considering both aspects of inter- and intra-class
dependencies. Variations of Geometry in shape/structure/ scale/appearance and colour space,
unusual backgrounds, sensor noise characteristics, large overlaps as in clutter, presence of large
shadows, atmospheric e ects and acquisition conditions etc. are usually not captured in such
data-dependent learning models.

Also, in certain applications the samples available often are so few, that annotating a part of them
would not be su cient even for a shallow paradigm (say, SVM or KNN) to work e ciently. Hence in
most of such cases, datasets are barely available and are undoubtedly sparse. Annotations need to
be done by limited domain experts which are di cult to approach. Many researchers are interested

to know how these problems can thus be solved e ciently?

This workshop creates a scope for such researchers, who intend to apply ML/DL techniques to solve
a problem but have a small/tiny annotated dataset from the application domain. This workshop
wishes to provide a platform for exchange of ideas and discussion among the researchers who
intend to explore alternative ideas to train a system with only a small number of examples, in the
absence of any suitable auxiliary dataset.

17



Topics of Interest

N

Unsupervised networks and Optimization algorithms.

FSL for solving any ill-posed/hard amp.

Inverse problems in recognition/detection/segmentation/reconstruction.
Small object detection in clutter under occlusion.

S-HR microscopic scans; Data from imaging Sensors in non-visual range; Sensor data ir
unexplored terrains in space and deep mining.

Recognition with Data Drift; Continual Learning.

Video generation for longer duration; probabilistic video prediction; synthesizing pictures of
ne arts, etc.

Invited Talks:

1. Prof. Rama Chellappa (Johns Hopkins University)

Title of Talk:Maya for Al and Al for Maya: The Promises and Perils of Generative Image and
Video Models (also the plenary talk at NCVPRIPG'23).

2. Prof. B. Ravindran (IIT Madras)
Title of Talk:Pixels to Actions: Streamlining Reinforcement Learning through Object Detection
3. Prof. Venkatesh Babu (IISc Bangalore)
Title of Talk:Learning from Long-Tailed Datasets: Challenges, Techniques and Strategies
4. Prof. Swagatam Das (ISI Kolkata)
Title of Talk: Few-shot Learning with Few Tasks - Some Recent Approaches and Key Challenges
5. Prof. Sukhendu Das (lIT Madras)

Title of Talk: Training in Deep Learning, for Computer Vision tasks - Issues with Sample size,
Annotations, ambiguity and bias.

Organizers:

Bhabatosh Chanda (ISI Kolkata), Malay Kundu (ISI Kolkata), Sukhendu Das (lIT Madras)

18



Workshop 2

Title: Workshop on Contactless Hand Biometrics and Gesture Recognition
(CHBGR-23)

The workshop will cover a variety of topics, including the latest advancements in contactless hand
Biometrics and gesture recognition for research and practices with image/ video, and mm-radar
sensors, and the potential applications in areas such as forensics, social robotics, HCI, healthcare,
smart city, and transportation More speci cally, it discusses topics including, but not limited to
palmprint, nger knuckle, ngerprint photo, palm vein, hand shape, ngernail, and hand gesture
movement recognition. Its broad scope includes advances in fundamental computer vision, HCI,
pattern recognition, and deep learning techniques relevant to hand biometric traits, gesture actions,
new algorithms, and analysis of speci ¢ applications.

Topics of Interest

A

Hard hand biometrics: hand geometry, nger knuckle, ngernail, ngerprint photo, palmprint,
palm vein, nger vein

Soft hand biometrics: hand expression, signature, keystroke dynamics
Multi-biometrics

Cross-domain recognition: ngerprint photo vs contact-based ngerprint

Person identi cation and re-identi cation

EMG-based/mm-wave radar-based hand gesture recognition

Hand gesture-based interaction: cross-sensor, cross-modality

3D Hand pose estimation

3D analysis and hand biometric synthesis: adversarial learning, di usion models
Presentation attacks and detection

Ethics and fairness issues

Applications: Forensics, social robotics, HCI, healthcare, smatrt city, and transportation

" Databases, benchmarking and new protocols, robustness analysis.

Organizers:

Arnav Bhavsar (IIT Mandi), Gaurav Jaswal (iHub HCI Foundation, IIT Mandi)
Accepted Papers
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Paper Authors Title
ID
1 Aman Attrish, Nagasai Bharat, VIJAY A Deep Learning Driven Contactless Fin
ANAND*, Vivek Kanhangad Recognition System
Deep Features for Contactless Fingerprint
2 Hailin Li*, Raghavendra RamachandraPresentation Attack Detection: Can They
Be Generalized?
Unlocking Communication: Exploring
Hand Gesture-based Interaction in a
3 Neelam Saini*; Anand Mishra Code-Mixed Conversational
Speech-to-Indian-Sign-Language
Translator
4 Geetika Arora*, Utkarsh Tiwari, AshutoshA Touchless Palm-photo Recognition
Bhatia, Kamlesh Tiwari System for Mobile and Handheld Devices
6 Charulkumar J Chodvadiya, Kinshuk Detection of Palmprint from Contactless
Gaurav Singh, Ritesh Vyas* Smartphone-Based Video Hand Dataset
7 Shreya Sidabache, Kruti Pandya, Toukitmproved localization of knuckle regions
Sabugar, Ritesh Vyas* for contactless acquisition5

Accepted Posters

Paper Authors Title

ID

1 Geetanjali Sharma, Gaurav Jaswal, Adity@aontactless 3D Palmprint recognition
Nigamd using domain speci c structural features

Saurav Sahi, Geetanjali Sharma, Gaura&dvancements and Perspectives in

2 ) .
Jaswal Knuckle Print Recognition : A Survey

4 Gaurav Jaswal, Geetanjali Sharma, Arn&ecoding Imagined Handwriting from

Bhavsar, Varun Dultt human brain activity into Text
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Workshop 3

Workshop on High-throughput Vision based Phenotyping (HTVP’23)

The application of methodologies to measure specific organism’s (e.g. plant, insect etc.) traits
(morphology, growth etc.) related to its structure and function is termed as phenotyping. With the
emergence of low-cost and high-resolution multi-modal cameras, acquisition of 2D and 3D data
permits high-throughput micro and macro analysis. This is a rapidly growing field at the interface of
biology and computer vision (CV) termed- High-throughput Vision based Phenotyping. Unlike class
objects e.g. car, table, chair etc. present in common datasets such as ImageNet; MSCOCO; PASCAL
VOC and the SUN dataset, organisms are self changing systems with traits exhibiting variability.
This poses novel challenges such as, tracking deformable objects e.g. microbes in microscopy
imagery, multi-label segmentation of self-similar objects e.g. leave segmentation in plants, fish
segmentation, 3D reconstruction in the presence of overlapping surfaces e.g. plant 3D structure
reconstruction etc. In addition, the images acquired in natural conditions such as agricultural fields,
greenhouses, forests, marine ecosystems introduce further complexity.

Topics of Interest

« Detection, multi-scale instance and semantic segmentation.

« Object tracking, optical flow and/or scene flow estimation.

< 3D modeling and segmentation.

< Denoising and Multi-modal image registration.

 Statistical shape analysis.

» Evaluation and benchmarking methodologies of automated image algorithms.
« Interactive Image Analysis.

e Learning in the face of little to no training data.

Acquisition and analysis techniques.

Organizers:

Santanu Chaudhury (IIT Jodhpur), Brejesh Lall (IIT Delhi), Prerana Mukherjee (JNU), Amit Singhal
(NSUT), Manoj Sharma (Bennett University), Vinay Kaushik (DView.ai), Siddharth Srivastava
(Tensortour Inc), Swati Bhugra (IIT Delhi).Accepted Papers
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Paper Authors Title
ID
Sudeep Rathore (Bennett University)*, | Cross Domain Image Translation and
4 Avinash Upadhyay, Ankit Shukla, manoj | Feature Extraction for Large FoV Aerial
sharma, Ajay Yadav Crop NIR Image Creation
5 Ankit Shukla*, Ritika Jha, Prerana Deep Root Semantic Segmentation
Mukherjee Guided via Super-resolution
Ankit Shukla*, Avinash Upadhyay, manoj RGB to Chlo_rophyll Flgorescence Image
6 e Reconstruction of Maize for Plant
sharma, Anil Saini )
Phenotyping
Rama Kant Singh*, Monika Agrawal, Novel Unsu_perwsed Disease
7 . Segmentation Framework based on
Brejesh Lall :
Clustering
Prerana Mukherjee*, Kavita Sutar Yolov5-MasselNet: In-field maize tassel
9 Deshpande, Vrishabhdhwaj Maharshi, | detection and density estimation using
Bhavishya Raj Yolov5
Chandan Kumar Dr. Deb*, Madhurima
Das, Mahesh Kumar, Sudhir kumar, Md. MusSiC v1.0 : a software solution for
Ashraful Haque, Alka Arora, Sudeep - .
10 : . . automated mustard Silique Count Using
Marwaha, Biswabiplab Singh, YOLOVS
Dhandapani Raju, Viswanathan
Chinnusamy
Sasithradevi A*; VIJAYALAKSHMI M, Md
1 Mansoor (Roomi), Prakash P, Varsini SR, | TaPaSe: Tanjore Paddy Seed Dataset
GABRIEL JOSHUA R
Preety Dagar™*; Alka Arora, Sudhir Kumar,
12 Sudeep Marwaha, Rajni Jain, Processing 3D Point Clouds for
Himanshushekhar Chaurasia, High-Throughput Plant Phenotyping
Viswanathan Chinnusamy
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Student Research Symposium

Selected SRS Participants

LHC105, 10:15 to 12:15, 23-07-2023, Session Chairs: Angshuman Paul/Pratik Mazumder

Sr.No. Name Title Institute
JUSTIN PAUL DEVELOPMENT OF VISION BASED HINDUSTAN INSTITUTE
1 KOLENGADAN VERIFICATION OF MOVING PACKAGED OF TECHNOLOGY AND
PRODUCTS SCIENCE, CHENNAI
5 Sagar Deep Modified Double U-Net Architecture for Indian Institute of
Deb Medical Image Segmentation Technology Patna
Jaydeep Autotuned Classification Based on Shiv Nadar University,
3 . Knowledge Transferred from .
Kishore . Delhi NCR
Self-supervised Models
Enhan_cmg Trust a_nd Transparency: Sardar Vallabhbhai
. Exploring Data-Driven Stock Market . .
4 Manali Patel o ) . : National Institute of
Prediction in Emerging Economies with Technolo
Graph Neural Networks in FinTech 9y
. .| Complex-valued Neural Networks for International In_stltute
5 Poornima Jain : of Information
MRI Reconstruction
Technology Bangalore
. International Institute
6 AmmuR Stylized Image Ana}lyses f.or. of Information
Computer-Aided Diagnosis in Healthcare
Technology, Bangalore
Prediction of Sugarcane Sucrose
. . Content and Optimal Harvest Date L
! Rajiv Ranjan Using Multi-Spectral Time Series Image Plaksha University
Processing of Satellite Data
. Indian Institute of
8 Neelam Saini | SPeech-to-Sign-Language Translator for Technology Jodhpur,
Code-Mixed Conversational Speech India
. Maskgd Facg Completion f or Diferent Sri Sathya Sai Institute
9 Yedu Krishna P | Emotions using Face-Inpainting : :
. of Higher Learning
Techniques
Precipitation Nowcasting with OLR data
10 Jeet Shah using Optical Flow and Machine FLAME University
Learning
1 Shreya Improved localization of knuckle regions Eﬁg?'t ?Jiei\r/]ggf !
Sidabache for contactless acquisition gy Y

Gandhinagar
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R&D Showcase

Venue: LHC-309

OCR-Bhashini Team:

Discover the innovative demos of the OCR-Bhashini Team during your lunch and tea/co [ed breaks.
The Team is majorly working on Indian Language OCR Technologies.
List of Demos:

1. Fast OCR

2. DLI Search

3. Audio Books

4. End-to-End OCR and Translation tool with Post-Editing

5. High-Fidelity Information Extraction from Medical Records

6. Visual Translation

7. Indian Language Scene Text Detection and Recognition

Team: llIT Hyderabad, IIT Delhi, IIT Bombay, IIT Jodhpur, C-DAC, and Punjabi University

TIH iHub Drishti:

List of Demos:

Digitization of Five Museums of Rajasthan

ASI Vadnagar Game

Artefacts Museum Digitization

Vision System for Integration with Mass Manufacturing Line of Bearing Rollers

Haptics based Medical Simulators for Abdomen Palpation and Pulse Behaviour

Learning Vision based Manipulation Skills for Complex Tasks
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Challenges

Challenge on Categorization of Missing Tra [.c Slgns

The international Autonomous Vehicle (AV) market is estimated to reach around two thousand
billion by 2030. Millions of lives are lost yearly in road accidents, and tra [c violations cause
a significant percentage of AV accidents. The tra Lcslgns are generally installed at the side of
the road to control tra [cfllow or pass information about the road environment to Vulnerable
Road Users (VRUs). Often, the information is also available in the form of cues present in the
context around the tra [csigns in the cues away from it, which we refer to as contextual cues.
The C4MTS challenge of Categorizing Missing Tra Lc Slgns provides 200 real scenes from Miss-
ing Tra Lc_Sign Video Dataset (MTSVD) uniformly distributed over four types of missing tra [C_1
signs: left-hand-curve, right-hand-curve, gap-in-median, and side-road-left. The tra [CSigns are
common but individually observed with contextual cues. In the given examples, contextual cues
like rumble strips, side roads, etc., are present, but the tra Lcsigns are missing due to improper
planning, lack of budget, etc. To learn the relationship between the tra Lcsigns and the contextual
cues, 2000 training images, each containing one of the four tra Lcsigns (commonly and individ-
ually visible with contextual cues) and corresponding bounding boxes, are also provided. Two
tasks are proposed for the challenge: i) Object Detection, wherein model training happens using
bounding box annotations provided with the data, and ii) Missing Tra LcSlgn Scene Categorization,
wherein model training happens using road scene images with in-painted tra [csigns provided
with the data. The models for the second task will be tested on a mixture of images with in-painted
tra Lcsigns and images with missing tra Lcsigns to encourage inpainting agnostic real-life solutions.

Organizers: Rohit Saluja (IIT Mandi), Varun Gupta (IlIT Hyderabad), Anbumani Subramanian (Intel),
C.V. Jawahar (IlIT Hyderabad)

Summer Challenge on Writer Verification

Welcome to the Summer Challenge on Writer Verification, hosted as part of the National Conference
on Computer Vision, Pattern Recognition, Image Processing and Graphics (NCVPRIPG’23). Given a
pair of handwritten Hindi Text images, the task is to automatically determine whether they are
written by the same writer or di Lerent writers. The writer Verification task originated as a signature
verification problem to flag potential frauds in the banking sector. This is a challenging task as the
individual handwriting can significantly vary from person to person and thus the underlying model
needs to learn the variations in the handwriting style. The problem becomes even more complex
in the o [ind setting, where dynamic information about the writing process is not available (like
writing in electronic equipment).

Challenge Invited Speaker: Prof. Suresh Sundaram (IIT Guwahati) and Dr. Sounak Dey (Helsing
GmBH)

Organizers: Anand Mishra (IIT Jodhpur), Gyan Prabhat (IIT Jodhpur), Prajwal Gatti (IIT Jodhpur),
Abu Shabhid (lIT Jodhpur)
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DEPONDFI’23 (Detection of Pond Fish’23) Challenge

In this blue era, aquaculture plays a major role in our nation’s economy. Fish disease is one of the
critical issues that leads to huge productivity and economical loss in aquaculture farms ranging from
small scale industries to large. Industry experts identify unhealthy fish through aberrant behaviour
and it raises the labour load. Hence, aquaculture business needs a smart intelligence system to
stop fish disease from spreading and nurturing fish wellness. Intelligent systems require automated
and accurate detection of fishes in the underwater images/videos as the primary step for fish
health monitoring. This challenge focuses on the first step (fish detection) for the development of
automated pipelines in the process of fish disease detection and it must maintain a better trade-o [1
between performance and time complexity. The detection of fish from underwater images is
highly challenging owing to the complex and dynamic underwater environment with variable
lighting conditions, water turbulence, and occlusion from other objects. Developing an e [edtive
fish detection algorithm can have a significant impact on the productivity of the aquaculture
industry as it is the fundamental step in vision based fish health analysis. In India, over 60% of
the population consumes fish. The World Health Organization emphasises the importance of the
health of fish because fish is consumed by the majority of the human population. Also, WHO
recommends regular monitoring of fish health in the freshwater aqua farms to ensure food safety.
Early fish disease prediction through vision-based approach ensures the production of healthy
and safe fish products. Consequently, it leads to sustainable aqua farms since it minimises usage
of chemical-based antibiotics and labour load. Underwater image analysis is a non-invasive and
e [edtive method to monitor the fish heath in aguafarms. Fish detection in underwater images
becomes the prime and challenging step in fish disease monitoring pipeline. There are several
competitions held around the world that focus on underwater image analysis: The Fishackathon,
Aquatic Vision, ICPR, Ocean Discovery XPRIZE, Kaggle Fisheries Monitoring Competition. The most
prominent events in the field of underwater image processing are the International Conference on
UE, UASP, OMAE, OCEANS conference and so on.

Challenge Invited Speaker: Dr. Karthik Seemakurthy (Computer Vision Scientist, United Kingdom)
Organizers: Sasithradevi A (VIT), R. Suganya (VIT), P. Prakash (Anna University), S. Md. Mansoor
Roomi (Thiagarajar College of Engineering, Madurai), Vijayalakshmi M (VIT)

3D Reconstruction and Restoration of Indian Heritage from Partial
and Noisy Scans

In this challenge, our main focus is to encourage participants to propose novel and e [cieht classical
algorithms to solve 3D Surface Reconstruction. We describe the problem to be solved as follows.
Let Y1,Y2,....Yk be a set of partial 3D scans of a site obtained through a 3D scanner. Then, find the
3D model Y that represents the complete 3D model of the underlying 3D surface of the consid-
ered site. The reconstructed 3D model Y should be as close as possible to the actual 3D model
of the building. For validation of the algorithms, we would provide partial 3D scans and respec-
tive ground truth 3D models for some of the architectural sites. For the testing phase, we would
only provide partial 3D scans and would ask the participants to submit the reconstructed 3D models.

Organizers: Rajendra Nagar (IIT Jodhpur), Deepanshu Singh Solanki (IIT Jodhpur)
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Industry and Start-up Session

Cutting-edge Applications of Computer Vision and Machine
Learning in Industry

Session Chair: Prof. Mayank Vatsa

LHC110, 17:30 to 19:30, 22/07/2023

Sr.No. | Invited Speaker A [iaflion Talk Title

Decoding inscrutable documents

1 Sujoy Paul Google Research India using context

Data management and labeling

2 Guru Prasad Hegade Robert Bosch for Autonomous Driving Scenario

Computer Vision Research @

3 Rahul and Saurav Mercedes-Benz MBRDI - In-Cabin Sensing
4 Makrand Tapaswi Wadhwani Al Computer Vision at Wadhwani Al
5 Siva Teja Kakileti Niramai Health Analytix Artificial Intellrlrl]%zrilrc]:g for Medical
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Important Contact Details
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Facility Contact Numbers
Health Center, IIT Jodhpur +912912801179
Cab Services by Balaji Cabs +919828079386

Security +912912801061
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