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Horse-Riding Simulator 
(Robotics and 
Rehabilitation Lab, 
Columbia University)
Aim
Design a therapeutic horse-riding simulator for physical 
rehabilitation, addressing clinical and technical gaps.

My Contributions

Designed the mechanical concept and preliminary CAD 
model

Performed Python-based kinematic and geometric analyses

Built and tested early 3D-printed prototypes

Authored a peer-reviewed literature review identifying 
design gaps

Skills Gained
Kinematic analysis, CAD iteration, Python engineering 
computation, research synthesis, technical leadership



Yoga Rehabilitation Motion Analysis 
(Robotics and Rehabilitation Lab, 
Columbia University)
Aim
Develop a motion-analysis visualization tool to evaluate deviations 
between patient movement and target yoga poses.

My Contributions

Extracted motion capture data from the Vicon Nexus database

Developed Python-based heatmap visualizations comparing subject and 
target motion

Implemented adjustable spatial and temporal resolution

Skills Gained
Motion capture analysis through Vicon Nexus, data visualization, Python 
for biomechanics, quantitative movement assessment



Humanoid Robot Project Lead (Columbia 
Robotics Club)

Aim
Establish the mechanical foundation for 
Columbia University’s first humanoid robot 
through a quadruped platform.

My Contributions

Led hardware design, CAD development, and 
parts procurement

Oversaw mechanical assembly and system 
integration planning

Skills Gained
Robotic hardware design, CAD for complex 
systems, CNC mill, design scalability, technical 
leadership



Biomimetic Climbing Robot 
(Hardware Hackathon)
Aim
Design a biomimetic climbing robot capable of adaptive 
gripping and autonomous movement for physiological 
monitoring.

My Contributions

Designed a multi-segmented, single-actuator limb system

Led complete mechanical design and hardware assembly

Skills Gained
Biomimetic design, underactuated mechanisms, rapid 
prototyping, end-to-end hardware development



AI-Based 3D Scanner Prototype 
(Hardware Hackathon)

Aim

Create a low-cost 3D scanning system that generates 
printable 3D models of real objects

My Contributions

Developed a functional 3D scanner using NVIDIA NeRF

Led hardware design and control integration with 
Raspberry Pi and Arduino

Skills Gained
Mechatronic integration, embedded systems, AI-assisted 
3D reconstruction, prototyping and debugging



Theoretical Design of Optimized 
Welding Arm (Introduction to 
Robotics Project)
Aim
Optimize welding arm reach and reduce singularities with 
minimal modifications

My Contributions

Developed the CAD, forward kinematics, and conceptualization 
of the model

Contributed to the writing of an IEEE formatted paper on the 
design and inverse kinematics development

Skills Gained
Forward kinematics modeling, system-level conceptualization of 
mechanical devices, design documentation
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