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Motivation: Test Platform for Efficient Perception
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Visual Perception on Small Robots: o , ,
LEAN Minicar Uncertainty Motion (UfM)

1. Enables sensing of its environment to
answer questions like:
(1) Where am 1? (2) What is around me?

2. Can be the most energy intensive
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Goal: Demonstrate Uncertainty from Motion on real-world data by ] / P b = / PP
, , , 60% CPU utilization 12% CPU utilization
running (1) monocular depth estimation and (2) UfM concurrently Avg power: 6.5 W Avg. power: 5.5 W
onboard a small, low-energy test platform 0.5 Joules/prediction 0.1 Joules/prediction

Our updated LEAN Minicar runs the monocular depth DNN 4x faster using
~80% less energy and leaves our system with enough CPU resources to run

1. Equipped platform with Raspberry Pi 5 and and demonstrate DNN uncertainty estimation (UfM) in the real-world

Sony IMX500 (RGB camera + DNN accelerator) N/
2. Quantized FastDepth [3] DNN model from s, N Key Takeaways and Future Work

FP32 — WB8AS to fit IMX500’s 8MB limit; oy s

0.2% reduction in accuracy (59.8% —59.6%)

3. Set up communication architecture via Robot
Operating System (ROS) for lightweight communication and flexible
integration with motion capture laboratory, offboard SLAM, etc.
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e Algorithm development for resource-constrained perception requires a
resource-constrained test platform to demonstrate performance in the real-world
e LEAN Minicar supports running DNN depth estimation and uncertainty estimation
concurrently by splitting workloads across the CPU and Sony Al Camera
e Future work:
o Test perception algorithms on LEAN Minicar in the motion capture lab and
in-the-wild
O Integrate FPGA-in-the-loop for more flexible and custom hardware accelerators
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