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Education

•

Indian Institute of Technology Kanpur, INDIA
Ph.D., Computer Science and Engineering (Grade: 9 CPI) Dec. 2009 - Feb. 2015

– Ph.D Thesis: Multimodal Biometric based Recognition System.

•

Indian Institute of Technology Kanpur, INDIA
M.Tech., Computer Science and Engineering (Grade: 9 CPI) 2007-2009

– M.Tech Thesis: A Novel Method for Face Recognition using NUP measure.

•

Babu Banarasi Das National Inst. of Tech. and Management Lucknow, INDIA
B.E., Computer Science and Engineering (Grade: 80%) 1999-2003

– Graduated with Honors.

Work Experience

•

Indian Institute of Technology [Post Ph.D] Mandi, INDIA
Visiting Assistant Professor Feb 2015 - Till date

– Associated with Teaching and Research activities

– Subjects : Data Structures, Communicating Distributed Processes, System and Design
Practicum

•

Indian Institute of Technology [Post Ph.D] Mandi, INDIA
Teaching Fellow Aug 2014 - Jan 2015

– Associated with Teaching and Research activities

– Subjects : Computer Networks, System Practicum, Communicating Distributed Processes,
Data Structures Lab

•

Indian Institute of Technology [During Ph.D] Kanpur, INDIA
Teaching Assistant Dec 2009 - July 2014

– Teaching assistantship for IIT Kanpur undergraduate students

– Subjects : Multi-modal Biometrics, C Programming, Computer Vision

•

Krishna Institute of Technology [Post M.Tech] Kanpur, INDIA
Assistant Professor June 2009 - Dec. 2009

– Teaching second year undergraduate students

– Subjects Taught: Data Structures.

•

Indian Institute of Technology [During M. Tech] Kanpur, INDIA
Teaching Assistant September 2007 - May 2009

– Teaching assistantship for IIT Kanpur undergraduate students

– Subjects : Multi-modal Biometrics, Computer Vision

•

Maharana Pratap Engineering Collage [Post B.E] Kanpur, INDIA
Lecturer May 2003 - Aug. 2007



– Teaching undergraduate final and pre final year students.

– Conducted many workshops and seminar including some IBM workshops.

– Subjects Taught : Computer Graphics, Computer Networks, Compiler Design, Automata
theory, Numerical Analysis and Data Warehousing.

Ph.D. Thesis

•

Multimodal Biometric based Recognition System IITK, INDIA
Biometrics Lab, IITK 2010-Till date

– Aim of my thesis work is to develop an accurate and efficient human personal authentication
system by fusing iris, knuckleprint and palmprint biometric samples.

∗ Region of Interest (ROI) Extraction: The data acquisition system captures the
biometric samples (iris, knuckleprint and palmprint) and the region of interest (ROI) is
extracted using the proposed algorithm for each trait.

· Iris ROI Extraction [6] : Improved Hough and Integro-differential transformation is
used in such a way that they can complement each other and segment the iris ROI
efficiently and effectively.

· Knuckleprint ROI Extraction : Gabor filter is modified to Curvature gabor filters
(CG) and is used to segment the knuckleprint ROI.

· Palmprint ROI Extraction : Landmark key-points are extracted and are used to
segment the palmprint ROI.

∗ Quality Estimation and Enhancement: The quality of the extracted biometric ROI
plays a very significant role in the overall performance of any system. Hence several trait
specific as well as general image based quality attributes are proposed.

· Iris Quality Estimation [13] : The quality of an iris sample is modeled as a function of
six attributes namely Focus, Motion Blur, Occlusion, Contrast and Illumination,
Dilation, Specular Reflection.

· Knuckleprint Quality Estimation [15] : The knuckleprint image quality is obtained by
computing the amount of well focus edges, amount of clutter, distribution of focused
edges, block-wise entropy of focused edges, reflection caused by light source or camera
flash and the amount of contrast.

· Palmprint Quality Estimation : The palmprint image quality is obtained by estimating
the amount of three primary features namely palm principle lines, ridges and wrinkles.

Later ROI’s are normalized, enhanced and transformed (using local gradient based binary
pattern) in order to obtain highly discriminative as well as robust texture representation.

∗ Feature Extraction and Matching : The discriminative corner features are extracted
and are matched. The matching algorithm uses the concept of sparse point tracking but
under three constrains viz. vicinity, correlation and patch-wise error bounds. The
proposed matching algorithm is parameterized and fine tuned to perform iris matching [9],
knuckleprint matching [3,4] and palmprint matching [11].

∗ Multi-modal Fusion : The matching scores obtained by applying the matching
algorithm over iris, knucklprint and palmprint samples are fused (i.e score level fusion).
This fused multi-modal score has shown very high discriminative power.



· Iris and Knuckleprint Fusion [16] : Iris and knuckleprint scores are fused.

· Palmprint and Knuckleprint Fusion [14,17] : Palm and knuckleprint scores are fused.

· Iris, Knuckle and Palmprint Fusion : Iris, knuckle and palmprint scores are fused.

∗ Databases and Performance Analysis : The performance of the proposed system is
tested over several state of the art publicly available benchmark biometric databases of
iris, knuckleprint and palmprint. Several chimeric multi-modal databases are created by
fusing the biometric samples of existing unimodal biometric databases in order to test and
justify the fusion of iris, knuckleprint and palmprint biometric samples. The standard
performance parameters such as correct recognition rate (CRR), equal error rate (EER)
and discriminative index (DI) are used for performance analysis for each proposed system.



M.Tech Thesis

•

Face Recognition under Varying Environment IITK, INDIA
Biometrics Lab, IITK 2008-2009

– Aim of the work was to develop an algorithm that can recognize the face even when the query
facial picture is not exactly frontal (i.e small amount of pose variation) also the background
may be different than the gallery image (i.e any background) and lighting conditions may also
vary.

– We had developed two new distance measures [1, 2] for face recognition that shows significant
improvement in recognition rates over the standard benchmark face databases such as Orl,
Yale, Bern, Caltech and IITK.
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