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High Accuracy Low Latency Perception for Autonomous Racing




We Develop Full Stack Autonomous Race Vehicles
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International Collaboration with TUDelft
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Autonomous Pipeline Overview

Perception State Estimation
Optical
Inputs

Vision System

(Camera/LiDAR) Mapper

Motion Planning
Motor
: Troques
Planning Controls 1
(Dual Redundant) (High/Low Level)

EKF
(Dual Redundant)

Image/Point
Cloud Based ML

Sensory Inputs
(IMU, GPS, etc)
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Perception Task
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Viewing Region Requirements
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Camera BymdivaneiBdieation
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Perception Software Overview
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2D Localization - YOLOv3

Two Stage Networks
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3D Localization
Monovision: KeyPoints + PnP

Step 1
A

-
n

16 conv 16 32 res 64 res 128 res 7 conv
res block block block

Stereovision: Nerian Scenescan
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Hue/Saturation RGB Region Growth SEEelez:l[F£[c/e
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Latency Stack
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Perception Frame to Image 2D 3D
System Latency Frame Delay Preprocessing Localization Localization
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Lessons Learned - USB3

GPS Satellites Locked
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Lessons Learned - Stay Calibrated!
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Lessons Learned - Become one with the data

Good Label ?? Label
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Open Sourced Pipeline and Dataset at: github.com/cv-core

Thank you.
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