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Profile 

Mechanical engineering graduate focused on robotics and aerial propulsion. Built a working 

ESP32-CAM–based multipurpose surveillance robot (hardware + firmware) and completed 

a literature-backed CFD study of quadrotor propeller aerodynamics. Hands-on with 

AutoCAD, Arduino (embedded C), sensor integration and ANSYS Fluent. 

Core Skills 

 CAD/CAE: AutoCAD; ANSYS Fluent (k–ω SST, overset/rotating mesh); CATIA 

 Programming & Boards: Arduino IDE (embedded C), ESP32-CAM, FTDI USB–TTL 

 Electro‑mechanical: DC motors, relays, IR & metal sensors, power systems (12V, 7.5Ah) 

 Other: Basic circuit design, prototyping, testing, documentation 

Selected Projects 

Projectile Motion — Numerical & Analytical Study (ME 5890, Apr 2024) 

 Solved projectile motion with and without linear air resistance using Laplace 

transforms; derived closed‑form expressions for range/height and verified parabolic 

trajectory. 

 Implemented MATLAB simulations to generate trajectories and visualize effects of 

complementary angles (θ and 90°−θ) on equal sub‑maximum range. 

 Worked examples at v0=300 ft/s for θ=38° and θ=52°; compared analytical results with 

numerically simulated paths to validate theory. 

 Deliverables: clean derivation write‑up, MATLAB scripts, and publication‑quality plots. 



 

Projectile Motion — Figure 1 

 



Projectile Motion — Figure 2 

Arduino Tuner — Audio Frequency Analyzer & Uncertainty (ME 5890, May 2023) 

 Built an Arduino‑based audio acquisition system (MAX4466 electret mic + SD module) 

to capture 10‑s tones at 110, 261 and 3520 Hz; 35 readings per tone in a controlled 

room (source at 5 cm). 

 Processed spectra and statistics in MATLAB; confirmed near‑normal samples via Q‑Q 

plots; performed two‑tailed t‑tests at 95% CI to evaluate sensor accuracy vs. true tone. 

 Found that random error grows with frequency while systematic error is lowest near 

the speech band (~100–250 Hz); overall ≤0.01% full‑scale error at low/mid frequencies 

and <1% at high frequency. 

 Documented limitations (UNO 10‑bit ADC and serial link throughput) and mitigations 

(SD logging at 16 kHz). 

 

Arduino Tuner — Figure 1 



 

Arduino Tuner — Figure 2 

Modeling & Fabrication of a Multipurpose Surveillance Robot (Major Project, Jun 

2022) 

 Modeled a 3D chassis in AutoCAD and fabricated a metal frame; integrated ESP32‑CAM 

for live streaming with Wi‑Fi/Bluetooth control. 

 Implemented drive (DC motors), sensors (IR motion, metal detection), and relay‑based 

actuators; designed wiring harness and power system around 12 V/7.5 Ah battery. 

 Prototyped, assembled and validated the robot; documented schematics, bill of 

materials, and test runs. 

 

Robotics — Figure 1 



 

Robotics — Figure 2 

Turbulence Model of Drone Propeller (Mini Project — Dec 2021) 

 Modeled a DJI‑Spark‑style propeller in CATIA; exported STEP; built fluid domain and 

~200k‑element mesh in ANSYS. 

 Ran Fluent cases at 500/2500/5000 RPM; post‑processed pressure contours, velocity 

vectors/streamlines and turbulence kinetic energy to study thrust trends. 

 

Mini Project — Figure 1 



 

Mini Project — Figure 2 

Programming/Tools: MATLAB; Arduino IDE (embedded C); ESP32‑CAM 

Education 

B.Tech in Mechanical Engineering — Anurag Group of Institutions, Hyderabad • Major 

Project submitted June 2022 


