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Figure 4: Comparison demonstrating low variability in crop of scene, despite high variability of actual scene.
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Introduction

Detection and localization of all road users Is a difficult task to do well from a
single on-road perspective (a vehicle’'s on-board sensors), but roadside units
mounted In the Infrastructure can provide a few distinct advantages. This
project describes our detection pipeline and results, as well as some methods
we use to Improve results.




How It Works

Stage 1: Center Prediction and Classification

Encoder-Decoder + FPN

Extract
Center Head Peaks
2D Conv
HXWXx1 out
2D Conv
HXWxX3 out
Classification Index at
Head Centers
Stage 2: Corner Prediction
Extract
Corner  Peaks
Head 5]
Encoder-Decoder + FPN & L
2D Conv &

HxXWXx4 out

LSTRE
1X,, Y,] Centers
[ X3, Y3

[1]
[2]  Classes

2]

Front Left = [X, Y]
Back Left = [ X, Y]
Back Right = [ X, Y]
Front Right = [ X, Y]



Stage 2.1: Pixel to World Coordinate Translation
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Figure 1: Example of missing vehicle missing corner and subsequent completed result.
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Results and Discussion
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Figure 2: Sample results from two stage model. Center stage trained on 4.2k examples, crop stage trained on 35k examples.
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Table 1: Errors for our two different methods of detection. Single stage predicts corners and centers In the same step.
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Table 2: Detection rate for our two different methods of detection.



Center Jitter Augmentation
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Advantages

e Second stage crop more universally deployable
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Figure 4. Comparison demonstrating low variability in crop of scene, despite high variablility of actual scene.

e Second stage can refine first

Classify again
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» Capitalizes on fixed scene with preprocessed location
maps

» Subpixel accuracy on cropped corners due to resize

* Avolids corner overlap and mismatches seen In single
stage



Future Work

* Real Intersection data

* Comprehensive Comparison
» Refining Predictions

* Multi-scene crop training

* Crop-size iIndex map
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