Accurate, Low-Latency Visual Perception
for Autonomous Racing:
Challenges, Mechanisms, and Practical Solutions
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System Requirement
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Depth Estimation
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Software Design - Keypoints Detection
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= Detects seven keypoints on each YOLOv3 detection

= A residual NN that leverages the geometric relationship between

keypoints

= Seven detected key points will be then used in a Perspective-n-Point
PnP) to get depth
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Validation - Accuracy
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Validation - Latency

Oms - previous frame capture

Frame to Frame Delay @ 20hz (50ms)

-- 50ms - trigger pulse sent

Monocular Image Stereo Image
Processing (20ms) Processing (42ms)

--- 70ms - mono image prepared

--92ms - stereo image prepared
YoloV3

Preprocessing

and Inference
(40ms)

--132ms - YOLOvV3 output
ReKTNet (15ms)

Stereovision Depth

. Estimation (38ms)
PnP Calculations

(32ms) --170ms - stereo pipeline output
------------------ 179ms - mono pipeline output

200ms - budget

Open Sourced here: github.com/cv-core
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Thank you for your attention




