Muscle-Powered Walking Exoskeleton for People with
Spinal Cord Injury

* Designed a system which uses a combination of
electrical stimulation and mechanical orthosis to
enable gait

 Fabricated and bench tested the exoskeleton

* Performed a pilot study using one volunteer with

spinal cord injury to demonstrate the feasibility of

the exoskeleton
Analysis of the design using ANSYS and MATLAB

Knee Extension Analysis

Net Torques (Nm)

Argle of Knee wit Gravity (Degreas]

Simulink model of exoskeleton
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Fabricate

Bench Test

Pilot Test




Self-Fabricated Parts




The Mini-Molder

Linear actuator

Heater block

* Designed and fabricated an automatic Mini
Injection Molder that can create any shaped
object out of wax

* Designed a circuit to interface with sensors
and actuators

* Created a PCB for the electronics

* Created a GUI using Python

Finished Products PCB Layout GUI

MINI
MOLDER




A Non-Invasive Medical Device to Treat Lower Back Pain

CAD rendering Prototype



Worked as a part of a cross-functional team to
design a user-friendly, price competitive, and
portable device that applies traction to the
user’s lower back while in a seated position

Conducted multiple rounds of voice of
customer interviews to gather user needs as
well as to improve the design

' p.OTown

Customer Insights

Testing and , Production
Refinement Ramp-Up

Analysed the market and drafted a business Planning ) Concept | System Detall
plan which we then pitched to the client and Development /" esign Des'Q"

other entrepreneurs

Drafted a provisional patent for the final design 5,<VOC_ 1 {voc?2
) i ) ¢ Comfortable e Controlled unloading
Collaborated with FDA to finalize the class of =« Easytouse e Should look
] e Price competitive comfortable
the device e Portable and
lightweight

VOC 3

Viable product
concept
Significant
improvements
made



Pugh Chart for Design Decisions

Weight

Control 2
Weight 1
Cost 1
Ease of Use 1
Totals

Weight

Tuning 1
Durability 0.5
Cost
Ease of Use
Totals
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Data Modelling Using R

Developed multifactor linear regression models using
a standard statistical approach

Implemented data cleaning, sanity checking, training
and testing on various data sets using R

Created a linear model that predicts the quality of
wine based on the various constituents

Linear Model - Backward Elimination Method

Normal Q-Q piot_Red wine quality
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Analysing the Quality of Model
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Automation of Laser Fiber Alighment

* Developed an algorithm for automatic alignment of
the laser with an optical fiber which reduced the
set up time from 20 min to 3 min

* Designed a focusing unit and assembled the
experimental setup

* Experimentally evaluated laser ablation on agar-
agar and verified the performance of the algorithm

Testing and Validation
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Teaching Assistant — Motion Control Laboratory

Robot control -LabVIEW
Helped students improve their C programming

skills and guided them through the various lab
topics e
Lab topics included-
* Analog to digital, digital to analog "
conversion .

* Implementing digital IIR and FIR filters

* Determining frequency response of a servo g -
motor and implementing closed loop
position control

* Using Simulink to design control system

* Ladder logic programming *-

* Using LabVIEW to control a robot

X Position

Graded the assignments and exams -
Helped maintain the equipment in the lab
(oscilloscopes, DAC's etc.) [ S S S PR
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The E-Board

Assisted the development of a self propelled
electric snowboard prototype

Binding mount plates
Drive belt
tensioner

Brushed electric

Lithium polymer
battery
Track tensioner &

middle suspension
Control electronics

& LCD display



