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Introduction

Methodology (Continued)

Advances in drone robotics have made drone swarm Ground-Station (Computer) ESP32 Flight Controller Thrust Analysis

researchl® 2l an exciting field to be a part of. However,

* The thrust data shows that the drone can fly with

existing drone platforms are proprietary or expensive Python Script ESP32 PID Control Motor an adequate thrust to weight ratio
for research or educational usage. By creating an open- W”“ggn'gsptfg’ert‘ and Transmitter Loop Mixing Observations
source micro-drone platform that costs under S50 per commands to ESP-32 = gﬁgﬁ;ggﬂ%ﬁ,ﬁ PID loop for Pitch, gyl  Convert PID * Drone flies mostly stable. There is slight
drone, the project aims to make drone swarms more P . protocol to the drone R°”’ef;g‘jmgw““ Vo ioe 1o motor oscillation that can be fixed by tuning PID
accessible to students and researchers. ESPNOW expected angle motor layout controller.

; ; 1 ‘ * A position controller is needed to prevent

O bj ECtIve Figure 1: Flowchart of flight controller communication State- Motor positional drift
and PID Loop Estimation Output

Eilter IMU data. to h Drive H-bridges

Conclusion/Future Work

Design a low-cost micro-drone p|atform can be Hardware Description: Drone was built with a cheap compute state with <.
. .. . . carbon fiber frame, brushed motors, MPU6050 IMU, Madgwick 7! filter
designed and optimized for reliable flight and and DRV8833 H-Bridges. Position Drift

used as an educational tool for drone robotics
research and instruction

* Implementing an optical flow sensor was the
initial plan, but couldn’t due to time constraints

* Using optical flow, position controller, and Kalman
Thrust Data filter could improve drift performance

e | designhed a thrust stand utilizing a strain gauge-based load cell that interfaces Open-Source

with an Arduino microcontroller. * The plan is to clean up the codebase and open-

 The drone was attached to a mounting plate using zip ties source the project files and code in order to give

1. 2. Thrust vs. Throttle for Micro-Drone researchers access to a cheap drone platform
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