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AAt Biomedical design lab, we are interested in modelling various
Human organs.

AUnderstanding that physiology forms the basis of biomedical design
and even clinical practice.

APatient specific models are the basis for next generation medicine.

~

/

Research Areas

@dvanced Modelling of Diabetes
ANon-invasive measurement of portal pressure using ultrasound

ABrain shift prediction using FEA and imaging techniques
APercutaneous Left Ventricular Assist Device (LVAD)
AWave Propagation in human arterial tree
AModelling of Human heart

@rain tumor segmentation i Deep learning

~
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Research Outcomes

-

.

A Automated Diabetic Retinopathy Software i Patent filed

AAutomated Framework For Fetal Biometry From 2D Ultrasound
Images - (Translational research)

N

/

Fig. 1 (a) Acoustic pressure profile from portal vein with

Portal Pressure Measurement

microbubble at the centre

Fig. 1 (b) Magnified view of
microbulble Response
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Fig. The response of microbubble in the portal vein, Acoustic excitation with 2 MHz
frequency
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Fig. Model prediction of glucose, insulin and glucagon kinetics followed by a mixed meal or oral glucose

dose.

Biomedical Design Laboratory

Fregque mcy (M=)

Fig. The image shows an inhouse developed pvad of diameter 8mm and length 12mm
attached to a micro bldc motor , on left the image shows a pump casing developed to test the
pump performance in laboratory. The pencil is just to give the physical micro limit that we
reached.The pump is capable to pump 2.5 I/min at 60 mm of hg pressure.
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Fig. Particle image velocimetry on systemic mock circulation loop

The image shows a systemic mock circulation loop which is used to test an inhouse
developed percutaneous type left ventricular assist device, on which piv is being done to
test the flow field.

Contact: Prof. R Krishna Kumar

E-mail: rkkumar@iitm.ac.in
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Optical Coherence Tomography (OCT) Technigue for Biomedical Applications

Optical Coherencelomography(OCT)s an optical imagingtechniquewhich enablesnon-invasive hon-ionising reaktime and high resolutionimagingin
micrometerorder of varioustissues OCTrecordsintensity of backscatteredlight from variouslayersinsidethe tissueup to a depth of 1 to 2 mm. It works
on the principleof low-coherencanterferometry. OCTis currentlybeingusedin imagingretina, blood flow, dental decay, atherosclerosisgastroenterology,
dermatologyetc.

Different approaches
(DTime-DomainOptical Coherencefomography(TD-OCT and (i) FrequencyDomainOptical Coherencelomography(FBDOCT)

Current research work is focused on:

1) Development of an electro-optically tuned optical coherence tomography (OCT) system for imaging dental lesions
) Near infrared (1.3, 1.6 and 2.1 mm) based differential absorption OCT system for glucose sensing

Project: DST (2014-2016)

Research Team: Vani Damodaran, Pauline John, Kathari Karunakar, N. J. Vasa (ED)

Collaborators: R. Sarathi (EE), N. Sujatha (AM), Dr. Suresh Rao (Dental Surgeon), S. Somasundaram (PHY)

ElectroOptic Tuning: Dental OCT @ 840 and 1300 nm

(1) Development of an electraptic based high speed scanning mechanism for time domain OCT system for early caries imaging
(1) Electrecoptic based high speed mechanism for polarization sensitive OCT system for contrast enhanced dental imaging
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DualWavelength Low Coherence Interferometry @ 1600/1300 and 2100/1300 nm

Glucose sensing in)(exvivo human gingival tissue, (iI) Aqueous humor of the ay@del
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Development ot a trespace dualvavelength OCT a-scay | | a-scan Development of an optical fiber based dual
system (o) (FoFF) wavelength OCT system

Patents

(1) Granted: A device and methods for determining the elemental identity and analysis on moving target from a variable stand-off distance, Indian patent No.
314839 (Application No.: 4578/CHE/2013, dated 9/10/2013)

() Applied: Quadratic electro-optic based deflection-free wide path-length modulation and lateral scanning device fro time domain optical coherence
tomography (Application No. 201641026337 dated 2/8/2016)

(1) Off Resonant Broadband absorption based photoacoustic sensor for multiple gas sensing (Application no: 201941019317 dated 15/5/2019)

Contact: Prof. Nilesh J Vasa

Opto-Mechatronics Laboratory  Optical sensing E-mail: nivasa@itm.ac.in



Research Focus

ADevelopment  of
specific spine models
biomechanics  study
implant design.

AComputer aided diagnosis for
spine pathology using medical
Images

patient
for
and

Research Areas

A Analysis of biomechanics of
spine for the Insertion of
Pedical screws

A Design of patient specific Hip

bone implant and cervical
Implants
Biomedical image analysis of

spine pathologies like

A Modic change

A Focal change

A Metastases

A P ot dpifes

A Consequences of deformity
of spine like scoliosis

Important Outcomes

The patient specific implants
helps to optimize the material
stiffness In the implant for better
load transfer characteristics.

Computer Aided diagnosis of
pathologies of spine helps the
radiologists by reducing the
screening time. This also
eliminates the Inter-rater error
and gives consistency and
reproducibility of the diagnostic
reports.

Collaborators

A Prof. K. Venkatesh
Spinal Disorders Unit,
CMC Vellore, India

A Prof. Vedantam Rajshekhar
Neurology Unit,
CMC Vellore, India

A Prof. Satya Subramani
Physiology,
CMC Vellore, India

A Prof. Narayan Yoganandan
Medical College of Wisconsin
USA

A Dr. Jayaraj Govindaraj
Radiology,
Apollo Hospitals Chennal, India

A Dr. Harvinder Singh Chhabra
Indian Spinal Injuries Centre
New Delhi, India

Indian Institute of Technology Madras
Department of Engineering Design

Design and Analysis of Cement-less

Pullout Strength of Pedicle Screws

Hip Implant

A set of pre-specified femoral features that can be used
for custom implant design have been identified and
extracted from the femur geometry reconstructed from
computed tomography images. A parametric implant
design Is proposed based on the extracted femur
features. Virtual assembly of the instantiated stem with
femur model Is done to check for the form fit. A finite
element analysis of the resected femur with implant
assembly is done for a known experimental loading
condition to assess change In the stress-strain state of
the femur and the stress shielding effect due to
iInsertion of the implant. A commercially used modular
Implant design Is chosen for the comparison studies In
terms of form fit as well as stress shielding effect. The
study shows that the proposed custom implant fairs
well In both these aspects.

Virtual assembly, analysis and verification

Sphere fit for femur head

LT e
4 .M S

- N
Feature extraction
from femur CT data

—

Implant stem modeling for a) custom implant and b) a commercial implant.

George, S.P. and Saravana Kumar, G., Patient specific parametric
geometric modelling and finite element analysis of cementless hip
prosthesis, Virtual and Physical Prototyping, 8(1), 2013, pp. 651 83.

Imaging Studies on Spine

This study Involves computer assisted diagnosis for
Modic changes and Focal changes which leads to
identification of disc degeneration and abnormalities.

Computed
Tomography(CT)

>

Feature extraction

Contour initialization

Segmentation

(Image AcquisitionJ

Magnetic Resonance
Imaging(MRI)

> Pre-processing

> Segmentation

| Labeling

SD - Superior Depth
ID - Inferior Depth
AH - Anterior Height
PH - Posterior Height
MH - Medial Height

DL - Diagonal Length

VD - Vertebral Depth

ADH - Anterior Disc Height
PDH - Posterior Disc Height
MDH - Medial Disc Height

JS Athertya, GS Kumar, Automatic segmentation of vertebral
contours from CT Images using fuzzy corners, Computers In
biology and medicine, 2016

3D Imaging and Additive Manufacturing Laboratory

Objective of this study Is to develop a biomechanical
model of vertebra for determining the holding power of
pedicle screws under physiological loading. It
attempted to understand
A The changes in biomechanics of the spine induced
due to spine fusion
A The effect of biomechanical factors such as
A bone density,
A insertion angle,
A insertion depth
A reinsertion on pullout strength of pedicle screws

i
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Fig. 1. (a) Polyaxial cylindrical Globus pedicle screw (© 6.5 x 45 mm); (b) Schematic
representation of instrumentation; (c) Experimental set up for screw pull out; (d) Anatomy of

pedicle screw instrumentation.

V Varghese, GS Kumar, V Krishnan, Effect of various factors on pull
out strength of pedicle screw in normal and osteoporotic
cancellous bone models, Medical engineering & physics, 2017

Subject-Specific Cervical Spine FE Models

A mapping-block based morphing technique was
developed to parametrize the complex geometry of
vertebral structure. This modeling approach is being
used to Investigate the Iinfluence of morphological
variations on segmental rotation.
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Intervertebral Disc -
Facet joint

C5-C6 FSU

Hyperlordotic

Kyphotic

VERTEBRAL ORIENTATION
m Hexahedral m Quadrilateral

DiSC HEIGHT FACET ANGLE

John, Jobin D., Mike W. J. Arun, Narayan Yoganandan, Saravana
Kumar, G. Mapping Block-Based Morphing for Subject-Specific
Spine Finite Element Models. Rocky Mountain Bioengineering
Symposium, March 30-31, 2017 Denver, Colorado.

Contact: Prof. G. Saravana Kumar
E-mail: gsaravana@iitm.ac.in
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Xenogenic Material for Cardiovascular Application

Technology Transferred to M/s SynkroMax to market
the product as SynkroScaff, | n d ifirat@®prosthetic
We at RBG Labs, IIT Madras focus on various disruptive Material

Research focus

iInnovation In developing medical devices, materials, Sweet.
implants that improves the care given and the cost of care T ! spot N
delivery. Our biomedical research have been in g Eustress) S i DIsiress
disciplines such as human factors, physiological é |
monitoring systems, design and development of devices SNCE @)
and Implants in cardiac, vascular, orthopaedic, dental, E -
etc. St. Jude Medical Brazilian Pericardium IITM Pericardi Stress ——
Finite Element Modelling and Analysis in thoraco-lumbar PO $50/sq in sisqin
spine Is carried out In injury analysis |
Human factor research 1 psycho|ogica| distress Contact: Dr. Soma Guhathakurta AdjunCt Professor M.easurem.ent TeChnlque_S |
measurement, mind wandering on high cognitive loads ~ Engineering Design, IIT Madras Director, Bio- 1. Behavioral (Avoidance & Reaction time)
during driving, electrophysiological response during engineering Division with SynkroMax Biotech Pvt. 2.Subjective (Anxiety score (STAIl) &
mindless reading and neuro marketing. Ltd Affect (PANAS))
The biomedical projects from our lab are aimed towards =~ — = — — — = - = === === === 3. Physiological (ECG & EEG)
developing products that have great usabllity features and Novel Dental Composites by Matrix and Filler
can brldge as enablers to Increase human Capabilities Modifications formulated with h|gh molar volume VO|Unteer tO the StUdy and kﬂOW more”
and reduce limitations. resin, very low number of reactive moieties and
filler uncoupling Mind Wanderlng

A new resin matrix and filler modification viable for
clinical use with high DC, great stability, high
biocompatibility and self-adhesive potential

Research Areas

A Medical Devices & Implants developed
A Human Factors in Transportation Patent obtained No: 2709/CHE/2013, June 2013
_ o . Contact: Dr.Susila Anand, Head of the Department FR (left) vs MW (right)
A Design Thinking of Conservative Dentistry and Endodontics, Clectronhvsiolodical Resoonse durin
A Technology Management and Public Policy Madha Dental College & Hospital, Chennal PRYSIOIOY P J

Mindless Reading
Mindless Reading = Mind wandering

Summary Hi-fidelity FEM of Thoraco-Lumbar Spine while reading
Distribution of average scalp potentials during

focused reading (FR 71 full attention on
reading) and during mind wandering (WM) at
Oms (start of focused reading and mind
wandering episodes)

In medical devices and implants RBG Labs has
developed Nstomoz clamp device, Xenogenic material for
cardiac application, a novel dental composite by matrix
and filler modifications. Studies on spine modelling and
cognitive human factors can be evolved as an outcome to
advice in framing public policies and commercialization of
products.

Finite element method s
applied to simulate the 3D
bio-mechanical
representation of spine and
its fidelity for varying
material property.

This model can be used to
perform  Injury  studies,
Important Outcomes biomechanical testing,
clinical treatment and also
for comparison between

Mind Wandering Frequency in High
Perceptual Load Driving Environment

Personal Matters and Driving Environment
are major contributors of mind wandering
behind wheels

As speed increases:
AUtIlIzation of attention resources

Nstomoz is a new clamp design that prevents blood flow, various human spine centric Increases, to maintain vehicle control
but keeps the tunica intima open so surgeons have designs ASpared capacity decreases resulting In
enough working space to do the stitches less mind wandering

Won the Gandhian Young Technological Innovation

(GYTI) Award Neuromarketing Studies @ RBG Labs Publications/ Sponsors

Technology Transferred to Shiva Med Tech from IIT
Madras

1. Shivashankar S, Dr. Venkatesh

Balasubramanian (2014), Validation Methodology

Clamp from HPM to MSpeeCh/2 for High Fidelity Numerical Spine and its

s Ergonomics Aspects, International conference

help le blOOd VGSSGIS Communication style on Human Work and Working Environment
Device Likely  RECORNECTING TE CFELTES (Humor) (HWWE), IIT Guwahati

QLN O AR e ceion such s tickaiog of te bcr-mest

layer of the blood vessel, tunica intima

2.Rajendran, M., & Balasubramanian, V. (2019,
July). Impact of Mind Wandering on Driving.
In International Conference on Applied Human

\ Factors and Ergonomics (pp. 224-232). Springer,

Emotions A - Cham

Nostaloia & Val . _ | Animations 3 _
(Nostalgia & Valence) | n 3.S.Guhathakurtha, V. Balasubramanian, B.

Complications

Pushpa.Narayan
@timesgroup.com

tiny clip-like instru-
ment, not larger than
a thumb nail, sits on

the table of senior
plastic surgeon Dr V B Naray-
anamurthy of Global Hospi-

tals. As someone who oper- to do the end-to-
ates on blood vessels, he is end sutures

Noomor, willrovdtiones [ eatios sachas ‘ Ananthakrishnan, S. Veerappan, R.
etides reducing cost an thickening of vessels :
gl A | etonnpprens | e cang oo Balasundari, BVR  Tata, KM
Selepa.JeocoRi ralled v :)L;')r::asén:::";eons >M§Scondiﬁor;,:; Cherian, Thrombogenicity studies of three
”‘S’:u;gtl:‘”m"j:m’g““ vorkngsaceto Wmd Behaviour Studies diff_erent_ variants of processed bovine
piastic and transplant sur. | Benefits S i pericardium, ITBM-RBM, Vol 29, Issue 4, 223-
s ot rction, & wiote 33:2‘%’.‘5.1% ,m’ deve,of 'ma:; 1 - 230. 2008
stitch can cause complica: | and auicky N s Study on Impact of Maggi Noodle Ban on Sales ,
thons such aa thiskentng of |t il o surgical clamps for the market : : 4.\V. Susila Anand, Venkatesh Balasubramanian
e vl S The department of engncering desgn at IV, which ’EEG based evaluation of viewer's response gl ’ |
i P . .

The process is so deli- developed the device, has filed for two patents, says . Effect of resin chemistry on the depth of cure and
cate thatsometmes rau S N e —a towards TV commercials
ma patients’ limbs are am- = LA : .
ptted becausethro re o At least 80,000 limbs can be . _ _ cytotoxicity of dental composites. Material
specialists to suture bloo prese across IT We nave . . .
"es.s.}’t‘?;mug,_,forb?gimers_ surgeons who can be trained in vascular surgery PrOdUCt _Humar_] Factors E\_/alua‘tlon N TV Science and Englneerlng: Part B, 2014; 181:33-
e s e Commercials Using Psychophysical Test 38 JIE' 1.8

Contact: Prof. Venkatesh Balasubramanian
E-malil: chanakya@iitm.ac.in

Rehabilitation Bioengineering Lab
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Research focus Photoporation Electroporation
Our lab focuses on developing BIO Nano corrugated mushroom shaped nano particles used for Electroporation refers to the use of electric fields to create
NEMS/MEMS platiorms  for  single — cell intracellular drug delivery using Nano second pulsed laser reversible or irreversible pores in the cell membrane.
technology. Over the years biological e ——— OMQG% e g e ®
research have developed to explain e O R o} < B - TR
fundamentals of life and their applications Elctroporation “ e @lﬁ.

for better Iliving. As the technology
developed, cell heterogeneity and rare cells
were detected highlighting importance of

of " x " ""y

m

studying individual cell characteristics. TR Cargo™, “ ‘.°'~" ;-‘¢'-‘;° -- .é,;:% %3#3:'3},3 ..,? |
Such  analysis  require  micro/nano ﬂ syrioge % FoTSies P Sey i:"g"’;ﬁ"}’“ﬁ%”";a i
structures for manipulating individual cells N\ . . f'c;% ‘ -c:‘¢¢.‘;.+ Cilred - aeo-o-;::%
and cell organelles. With micro/nano ., Sl sl i A o N

fabrication technigues different

: Single Cell Micro-Electroporation
mechanisms could be developed.

Inlet

Single cell

Research Areas

35 mJ/cm?
CL1-0 cells

U Single cell nano-electroporation - Bio
NEMS chip for electroporation used to
deliver non permeable cargo into cells

35 mJ/cm?
AGS cells

U Photoporation based Intracellular
[extracellular drug delivery

U Intracellular drug delivery through =
mechanoporation using microfluidic =
devices =

33

CL1-0cell

U Micro-contact cell printing technologies

U Microfluidic neuronal platform for neuron
regenerative studies

35 mJ/em?

AGS cell

U Diamond-like nanocomposite thin films
and its biomedical applications

,
-~

U Nano/micro structuring on biomedical = N e SN
implants for drug delivery applications W ‘; (a) Bright field image of chip with HelLa cells - before electroporation (b) Fluorescence
it Z images of Propidium lodide (Red) dye delivered to HeLa cells using this device. (c) Cell

Viability is tested using Calcein AM (green) after performing electroporation.

U Transdermal microneedles patch for | T
controlled and intracellular drug delivery Quantum dots delivery and viability

applications. 516 nm s4Som  jE |
AuNP PEG Cell membrane  CL1-0 Lung cancer cells WIthAunmmﬁa
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The micro contact printing technology Is specifically used for
o 2D alignment of cells on the substrate.

U Neuronal development on carbon
nanofiller reinforced nanofiber using
microfluidic devices.

U Nanostructure reinforced polymer fibers
for laser meditated photoporation of
drug

6
L
a
3
2
1
(8]

Important Outcomes

Au nanoparticles attachment on cells Electromagnetic field simulation

PI dye delivery Viability Merge

A Massively parallel uniform single-cell
Intracellular delivery can be achieved.

A Cell patterning to a resolution from few
cells to single cell.

A Fabrication of Titania nanotubes (TNTS)
for localized and sustained drug
delivery.

A Fabrication of TNTs, Micro-spikes,
flowers and cones for intracellular drug
delivery.

Pulse Laser

\;..
L LS

@ SRR
"g?' ‘ q:';

3 _z

L

21 mJ/em?

-
2
.
»
»
.

3 um Tj disc

Massively parallel intracellular drug
delivery chip with an array of Pu b | icatio nS/ Spo NSOrs
Titanium micro-dish, TiO,

microspikes and microflowers.

21 mJ/cm#

Summary

Publications

1) Shinde, P., Mohan, L., Kumar, A., Dey, K., Maddi, A., Patananan, A., Tseng, F.G., Chang, H.Y.,
Nagai, M. and Santra, T., 2018. Current Trends of Microfluidic Single-Cell Technologies.
International journal of molecular sciences, 19(10), p.3143.

2) Kar, Srabani, Mohan Loganathan, Koyel Dey, Pallavi Shinde, Hwan-You Chang, Moeto Nagai, and
Tuhin Subhra Santra. "Single-cell electroporation: current trends, applications and future
prospects.” Journal of Micromechanics and Microengineering 28, no. 12 (2018): 123002.

3) A. Kumar, L. Mohan, P. Shinde, H-Y.Chang, M.Nagai, T.S.Santra h Me ¢ h a n o p towaads i
Single Cell Ap p r o a Eldndbgok of Single cell Technologies, Springer. ISBN:978-981-10-8954-1,
2018

4) Pallavi Shinde, Amogh Kumar, Kavitha, Koyel Dey, L. Mohan, Tarun Kumar Barik, Javad Sharifi-
Rad, Moeto Nagai, Tuhin Subhra Santra, Physical Approaches for Drug Delivery - An Overview,
Elsevier (2019).

ATo develop massively parallel single-cell
intracellular  delivery  platform.  This
Includes use of different forms of physical
techniques for localize permeabilization of
cell membrane.

ATo develop feasible technique for
substrate patterning and cell alignment.
This can be useful In aligning cells
according to in-vivo tissue structures and
imitating them for understanding cell
signaling in organs. Besides it can be
useful In regenerative medicine and
tissue engineering.

Patents

1) L. Mohan, Srabani Kar, Pallavi Shinde and Tuhin Subhra Santra, Fabrication of Microspikes and
Microflowers for Intracellular drug delivery (on submission).

2) Pallavi Shinde, Srabani Kar, Tuhin Subhra Santra, Nanosecond pulsed laser activated massively
parallel intracellular drug delivery mediated by titanium micro-dish (on submission).

3) Pallavi Shinde, Tuhin Subhra Santra, 2D substrate protein patterning for cell alignment (on
submission).

Sponsors

ATo develop Lab-on-a-chip system for cell

_ U Department of Science and Technology (DST), Science and Engineering Research Board (SERB)
therapy and analysis.

(ECR/2016/001945).
Micro flowers (a) FESEM and (b) 3D image U Wellcome Trust / DBT India Alliance Fellowship ( IA/E/16/1/503062)

Bio Nano-u Lab : Bio-MEMS Platform for Intracellular Delivery Contact: Prof. Tuhin Subhra Santra

E-mail: tuhin@iitm.ac.in
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Research focus Microwave Hyperthermia

U Microwave techniques for biomedical application
chemo therapy

Heat + Drug
(Chemotherapy)

U Design of antennas and RF circuits for diagnostic and

therapeutic applications

Tumor blood vessel (leaky)

Heat resistant &
radiosensitive

Elevation of tumor temperature (39-45 C) to sensitize for radio /

Heat + Radiation (lonizing)

Heat sensitive &

Rt - radioresistant

g Hypoxic tissue

Oxygenated tissue . = el
High perfusion & 8 gy oo persiof
R e S e a.r C h A I e a.S cooling rate 5 cooling
HEAT RESISTANT HEAT SEWTN;-
RADIOSENSITIVE Tumor blood vessel RADIORESISTANT

U Non-invasive deep tissue microwave thermometry
U Site-specific phased array for deep tissue hyperthermia
treatment

U Intra cavitary applicator for hyperthermia treatment of

cervical cancer

Microwave Radiometer

Passive device gathers thermal radiation emitted by body In
EM spectrum (1-4 GHz)

SPDT
Switch

Total Power radiometer

o

N
i

Heat increases
Perfusion, vessel
extravasation
and drug intake

Heat increases perfusion, vessel
extravasation and enhances drug intake
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Bioelectromagnetics Research Laboratory

OHealthy sites of healthy volunteers (age<=35)
/ Healthy sites of patient volunteers

Preclinical study

[Healthy sites of healthy volunteers (age>35
¢ Unhealthy sites of patient volunteers

Folded monopole antenna SAR distribution

Contact: Prof. Kavitha Arunachalam

E-mail: akavitha@iitm.ac.in
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s Fully Automatic Segmentation for Ischemic Stroke Using
CT Perfusion Maps

s Medical Image Analysis and Reconstruction using Deep
Learning

s Micro-CT and Optical Imaging System Design & Development

s Deep Learning for Image Registration

1. Preclinical Imaging System Specifications
-Energy: 25-50 kV, 0-1mA, Exp.time: 0.19-31s
-FOV: 30x30 mm (CT), 45x45 mm (Planar Imaging)
-Detector: 48x48 mm, Voxel size: 25-100° m

-CNR: 62% (11 Ip/mm) and >95% (5 Ip/mm) s Segments the tumorous regions from entire histopathology whole

-OCX Detector - Optical & XEOL Imaging slide images
1. Developed State of the art pipeline for end to end cardiac MR 5 Use:f, a 3-m_ode| ensembl_e comprising of diverse architectures to
segmentation and disease classification which available as obtain precise segmentation

open source.
2. Developed pipeline to analyse black box models used for
brain tumor segmentation

GradCam analysis: understanding gradient flow information in the
network

Pre-clinical molecular imaging - an essential tool for drug
discovery, monitoring therapeutic efficacy and disease
progression in rodents

e-CT system with high frame rate(1-163) detector (small
animal coronary angiography)

Cost-effective ECG monitoring device for rodent

s Spatial Transformer Networks inspired visible-infrared image

= R —— = registration technique.

= [ 34— s Affine transform is initialized as identity transform and gets modified
over iterations.

Dissection analysis: understanding functional attributes of each
feature map

Figl. In-house Multi Modal Imaging System Fig2. LabVIEW Interface

Applications: Radiography, CT, Fluoroscopy, X-ray Luminescence & Uncertainty analysis:

: . understanding distribution of data
Fluorescence imaging and model parameters

Fig3. Metal By Fl94. Fast frame rate Figs. Color tunable

- o dent Cardiac Study
Bearing Calibration ro carbon Quantum Doats,
35 kV,500mA,2fps 50kV,900mA,41fps prepared at 20 min, 1 hr
s 3D Convolution Neural Networks for Molecular s Learns using a weighted combination of MSE and KL-divergence
Subtype Prediction in Glioblastoma Multiforme. loss

s Automated registration performed in end-to-end manner
s Returned affine parameters are optimized as well as unbounded
s The registration requires 0.3 seconds for a pair of RGB-IR image

s A parameter and memory efficient 2-D multi-scale FCN based
on residual DenseNets.

s A novel weighting scheme for combining the benefits of cross-

s Deep supervised 2D X-ray CT image reconstruction for fan-beam entropy and Dice loss.
geometry s State-of-the-art performance on two challenging cardiac

segmentation tasks

s A set of novel hand-crafted features for cardiac disease
diagnosis.

s State-of-the-art performance on automated cardiac disease
diagnosis.

s TFul | y ¢ onv edale tesidoah RehseNnts fortcardiac
segmentation and automated cardiac diagnosis using ensemble

s Develop generative model based X-ray CT image reconstruction of c¢ | as skihdnedeet ad -dMedicM image analysis, 2019
techniques s AFully Automatic Segmentation

s Develop deep learning models to attenuate image reconstruction Perfusion Maps®,Anand et al. International MICCAI Brainlesion
artefacts from X-ray CT images Workshop. Springer, Cham, 2018.

s Demystifying Brain Tumor Segmentation Networks:
Interpretability and Uncertainty Analysis. SDU ;LY

s TFast fr ame r at-myimagidgusing son@latal | a
| ens coupl ed t oSwaMl@IiEshna B, atalr SPOE,
Medical Imaging, 2017

s NTIRE 2019 Challenge on Image Enhancement: Methods and
Results,The IEEE Conference on Computer Vision and Pattern
Recognition (CVPR) Workshops, 2019

Vd

Image reconstruction using architecture proposed by Zhu et. al :-

s Multi Modal Imaging System for Pre-clinical Studies (P.No.
201941025672) - Swathi Lakshmi and Dr.GK

s Dual Modality Camera (P.No. 20164103079) - Swathi Lakshmi
and Dr.GK



