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Budget Category Wattage Margin Details

PSU & cable loss 1.5 W 6% overhead

Raspberry Pi 5 Touch 
Display 2 (5")

4 W 800mA at 5V

TI IWR6843LEVM 8 W 1.6A at 5V

Raspberry Pi 5 core & 
peripherals

12 W CPU, GPU, memory, GPIO/USB

Total 27 W Supplied to the Raspberry Pi 5
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Problem Description

Our Solution

Lunar environments are harsh, with extreme 
conditions and rugged terrains. This presents 
a challenge for NASA rovers, as it's necessary 
to avoid hazards such as craters, steep 
inclines, and rocks. The south pole especially 
experiences intense lighting conditions and 
regolith interference, presenting a challenge 
for developing reliable technology to detect 
hazards.

Our product is a three-dimensional terrain 
sensing system designed to improve the 
existing lighting and camera system by 
providing hazard detection. The TI 
IWR6843LEVM transmits millimeter wave 
radar which is reflected off the lunar terrain 
and processed into a frame of three-
dimensional points. This frame is transferred 
to a Raspberry Pi 5 where object detection 
and classification algorithms are applied to 
identify and visualize surrounding hazards. 
An operator interfaces with our system 
through a display, where various algorithm 
variables are exposed and manipulated in 
real time. The hazard detection unit is 
designed as a drop-in module for the 
existing ILCS architecture. Our design 
presents this hazard interface as a self-
contained smart peripheral ensuring 
compatibility across future revisions.

Digital Signal Processing

Spatial Intelligence

Design 2 Goals

Meet the Team

Interface Display

Our main goal for next semester is to complete the full system 
integration, including integrating with the existing Lighting and 
Camera System. We also aim to increase the speed and size of the 
Point Cloud sent to the Raspberry Pi 5, improving classification 
precision. Our plan is to target our primary bottleneck between the 
TI IWR6843LEVM and the Raspberry Pi 5 using the 
MMWAVEICBOOST board to unlock the SPI functionality and 
increase our data-transfer bandwidth. 
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Data Link

Power Budget
Lunar Terrain Vehicles require safe, 
effective operation in environments 
characterized by:
• Rugged terrain
• High contrast lighting
• Regolith interference

mmWave Radar Sensing
• Operates in zero visibility.
• Maps terrain to 3D point cloud.
Hazard Detection - Raspberry Pi 
analyzes point cloud frames to 
perform real-time classification.
Interface - Live display for hazard 
visualization and algorithm tuning.
Modularity - Designed is a drop-in 
peripheral for the Integrated 
Camera & Lighting System (ICLS).

Bandwidth Optimization - Target Data Link bottleneck.

Full System Integration - Combine all subsystems, 
test and validate, augment existing ICLS.
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