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Background 

▪ Lunar surface challenges: 
Extreme temperatures, 
abrasive dust, and GPS-
denied navigation. 

 

▪ Need for reliable 
environmental monitoring, 
communication, and 
power for astronaut 
missions. 

Problem Statement 

"Lunar surface technologies 
face significant challenges 
due to harsh, ever-changing 
conditions, necessitating 
reliable environmental 
monitoring, communication, 
and long-lasting power for 
autonomous drones assisting 
astronauts." 



DESIGN CONSTRAINTS 3 

AEMD Lunar Drone – Key Constraints 

Extreme Temperatures: Operates from -173°C to +127°C 

Radiation Exposure: Needs radiation-hardened electronics 

Lunar Dust: Must resist abrasive, electrostatic regolith 

Low Gravity: Affects mobility, stability, and sensor tuning 

Power Limits: minimal battery use 

Comms Delay: 1.3s latency; limited bandwidth 

Edge-only processing 

Mass & Volume Limits:  

 

 



SOLUTION DESIGN 4 

Key Components: 

• Transmitter: 

 ESP32-S3 with onboard sensors: 

 • BMP388 – Barometric pressure and altitude 

 • INA219 – Voltage, current, and power measurement 

 • Communicates wirelessly via ESP-NOW 

•Receiver: 

 Seeed Studio XIAO ESP32-S3 

 • Receives data via ESP-NOW 

 • Forwards data to Raspberry Pi via UART 

• Graphical User Interface (GUI): 

 Built with Python Tkinter 

 • Displays real-time plots, system alerts, and telemetry data 

 • Supports data export and monitoring feedback 

 

 

 

 



SPRINT 1: HARDWARE 

PROTOTYPING 

5 SPRINT 2: SOFTWARE 

INTEGRATION 

Challenges: SSH Verification, Board 

Programming, GUI Glitches 

 - Troubleshooting, Coded GUI and wrote Arduino 

Sketches in C 

Challenges: 

 • Power constraints 

 • Limited processing on ESP32-S3 

 • Wiring complexity 

Solutions: 

 ✓ Adaptive power management 

 ✓ Improved hardware persistence and layout optimization 

 SPRINT 3: PIPELINE 

Challenges: Failing Sensors, Data transfer 

 - Refactoring 



6 
Top-down/side views of drone render 



SOLDERED COMPONENTS & CIRCUITS 
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COMPONENT SCHEMATIC  
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GUI Code 
 



FINAL BUILD 
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CONCLUSIONS  
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• Achieved wireless, low-latency sensor monitoring. 

• Framed our project using NASA concepts 

oAutonomous sensor nodes 

o Low power edge processing 

 

• Expandable for IoT applications (e.g., smart agriculture). 


