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render



Perching
Mechanism.
T E S T I N G  C H A N G E D  T H E  A R C H I T E C T U R E .

The mechanism evolved because physical tests
exposed width, part-count, alignment and loadRetention
problems that CAD alone could not resolve.

Movement proved possible, but the
layout became too wide, heavy and
mechanically complex for time aircraft.

A compact 1:1 concept worked – then
testing revealed that the output gears
could back-drive under load.

Back-drive

under lead

A secure perch should not depend on the
servo continuously holding torque. The
architecture shifted toward self-locking
transmission.

Self-locking

transmission

Hook geometry, spacing and clearances
were iterated into time final working
form used for integration.

O M  S H A H  /  I N D U S T R I A L  D E S I G N FUNCTIONAL TESTING – NOT AESTHETIC PREFERENCE – DROVE THE RESET.

D E S I G N E D  T O

P E R C H .  B U I L T

T O  L A S T .

E X P L O R E R  /  M E C H A N I S M

E X P L O R E R  /  0 5 I T E R A T E  →  T E S T  →  L E A R N  →  I M P R O V E

LARGE LATERAL MECHANISM
01

DIRECT GEARS
02

WORM DRIVE
03

FINAL APPROVED GEOMETRY
04

Too wide for UAV

Compact

Secure

Lightweight

Flight-ready





ESP32-S3
Main controller

FLIGHT
CONTROLLER

Embedded
Control + LiDAR.
M A K E  E A C H  S U B S Y S T E M
R E L I A B L E  B E F O R E  I N T E G R A T I O N .

Reliable communication, sensing and data logging were validated
individually before being integrated into the full system.

Position control
(half-duplex)

Reliable half-duplex communication and repeatable position control were validated
before the mechanism was committed to final geometry.

S E N S I N G  +  D A T A  P A T H

8x8 Tof depth sensing
(12C)

Data processing
+ logging (PCSV)

Onboard
logging (PCSV)

Real-time
visualisation (PC)

Distance data from the VL53LBCX was visualised as an 8x8 grid and logged for analysis.
F U L L  S Y S T E M  I N T E G R A T I O N L I D A R  M O D U L E

DYYNAMIXEL
Serve (hook actuation)

Custom 3D printed mount
and cable routing

L I D A R  8 X B  V I S U A L I S A T I O N

S E R I O R  O U T P U T  ( S A M P L E )01 A C T U A T I O N  P A T H

RC ELRS

Plot input
(telemetry)

Control
logic (UART)

DYYNAMIXEL HOOKS

Perching
mechanism

02

VL53LBCX ESP32-S3 LITTLEFES LIVE USB

E X P L O R E R  /  0 7 S E N S E      →    P R O C E S S      →     L O G        →  U N D E R S T A N D

O M  S H A H  /  I N D U S T R I A L  D E S I G N E X P L O R E R  /  E M E N D E D  C O N T R O L  +  L I D A R

C O N T R O L  E L E C T R O N I C S L I V E  V I S U A L I S A T I O N



From Prototype
to the Forest.

R E A L

C O N D I T I O N S

R E A L  I N S I G H T S

B E T T E R  D E S I G N .

N O T  J U S T  A  D R O N E .  A

L O N G E R  P R E S E N C E  I N

T H E  F O R E S T .

F O R E S T S

N E E D

P E R S I S T E N C E .

K E Y  O U T C O M E S

Functional LIDAR sensing and data logging

E X P L O R E R  /  T E S T I N G  +  V A L I D A T I O N

 Stable flight with integrated mechanism

Reliable perching on natural branches

Initial validation of solar-assisted energy recovery

Design improvements fed into final architecture

Tested.

On real trees.
P H Y S I C A L  T E S T I N G  &  V A L I D A T I O N

Real-world testing validated the integrated system —
flight performance, perching function, sensing and data
logging — and informed key design refinements.

Validated stability, control and payload
integration in real outdoor conditions.

Tested approach, alignment, grasp reliability
and load retention on real branches.

Collected and logged LiDAR data in forest
environments to validate sensing range and accuracy.

Evaluated solar panel integration and
charging potential during stationary perching.

E X P L O R E R  /  0 8 P O W E R  •   P E R C H  •   P E R S I S T  •   R E D E P L O Y

O M  S H A H   /   I N D U S T R I A L  D E S I G N

T E S T

L E A R N

R E F I N E

R E P E A T

F L I G H T  T E S T I N G P E R C H I N G  T E S T I N G0 1 0 2

S E N S I N G  &  L O G G I N G S O L A R  R E C O V E R Y0 3 0 4





THE CUBE.
A fabrication-led project focused on one deceptively hard
problem: create a repeatable, intuitive mechanical connection
between two acrylic cubes without magnets.

Two 50 mm acrylic cubes
with a mechanical interface
across two faces.

Secure alignment, clear
attachment feedback and
no magnets.

10+ prototypes exploring
insert, twist, rails, blades,
friction and locking.

01 / EARLY CONCEPTS
Insert + twist exploration.

03 / SIMPLIFIED PATHS

Fewer parts, clearer motion.
04 / FINAL DESIGN
Stable, repeatable, intuitive.

T W O  
C U B E S .  
A  S T R O N G E R
C O N N E C T I O N .

S I M P L E  P A R T S
C O M P L E X
B E H A V I O U R .

A WHAT B WHY C HOW

ITERATION SNAPSHOT

02 / MANY ITERATIONS

Pins, rails, blades, paths.

FROM SKETCHPROTOTYPE REFINED
SOLUTION

D I G I T A L  D E S I G N  +  F A B R I C A T I O N  /  T H E  C U B E 10

02 / DIGITAL DESIGN + FABRICATION
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13











Breadth without diluting
the main story.
Four compact case studies show soft-goods design, AI product thinking, design research and
sustainability methods. Keep these online as expandable work; the main PDF stays focused
on hardware development.

SOFT GOODS / PRODUCT ARCHITECTURE

YATRA
Gaming + travel backpack with detachable pouch
and tailored internal organisation.

22-YARD ANALYST
Concept for pitch-condition sensing using
multispectral + IMU data and TinyML.

AFFINITY DIAGRAMS

DESIGN RESEARCH
Observation + interview triangulation around pet
owners, air quality and the say/do gap.

Eliminating Use-Phase Environmental Burden through passive
biocomposite thermal retention

ECO-NEST
Passive bio-composite thermal retention concept
using digital thermal and lifecycle modelling.

S O F T  G O O D S      A I      R E S E A R C H     →     S U S T A I N A B I L I T Y

SELECTED ADDITIONAL WORK PORTFOLIO /  2026 18

SELECTED ADDITIONAL WORK

VIEW CASE STUDY

EDGE AI / SPORTS SYSTEMS

VIEW CASE STUDY

FIELD RESEARCH / SYNTHESIS

VIEW CASE STUDY VIEW CASE STUDY

SUSTAINABILITY / FEA / LCA



CAPABILITIES + CONTACT

I D E A S
I N T O
R E A L - W O R L D
I M P A C T

OM SHAH EMAIL LINKEDIN

DESIGN. BUILD. TEST. REFINE.
Industrial design for UAVs, robotics and advanced hardware — with a bias toward
working prototypes, manufacturing reality and honest validation.

DESIGN TOOLSBUILD TEST

Product architecture

CAD assemblies

Mechanisms

DFM / tolerance

Sketching + research

FDM prototyping

Laser cutting

CNC / CAM

Vacuum forming

Electronics + soldering

Bench validation

Physical test rigs

Sensor logging

Failure analysis

Iteration + refinement

SolidWorks

Fusion 360

ESP32 / Arduino

Python

Dynamixel / ToF LiDar

SELECTED WORK / 2026

19
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