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Abstract

This paper proposes a new method using multi-layer overlapped windows to

improve the

performance of YOLO network which is vulnerable to detect small dense objects. In particular, the

proposed method uses the YOLO Network based on the multi-layer overlapped windows to track

small dense wvehicles that approach from long distances.

The method improves the detection

performance for location and size of small vehicles. It allows crossing area of two multi-layer

overlapped windows to track moving vehicles from a long distance to a short distance. And the YOLO

network is optimized so that GPU computation time due to multi-layer overlapped windows should be

reduced. The superiority of the proposed algorithm has been proved through various experiments

using captured images from road surveillance cameras.

» Keyword: Multi-layer Overlapped Window, YOLO network, Small Dense Objects, Crossing Area, Small

Vehicle Tracking
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Fig. 1. (a) Comparison mAP and time of YOLO v2 with

other algorithms [12] (b) YOLO v3 [17]]
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Fig. 6. Detection Result in Small Dense Vehicles case
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Fig. 8. Sub—Window and Intersection Area
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Table. 1. Vehicle Detection Result

Vehicle True Positive | False Negative | False Positive Precision Recall F-Score
Single Based 2079 1372 707 250 0.85 0.66 0.74
Multi-Window Based 2079 2017 62 78 0.96 0.97 0.96
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Fig. 13. Voting detection result according to distance
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2. Vehicle Tracking Result
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Table. 2. Vehicle Tracking Result

Vehicle | Maintain | Missed | Changed | Accurate

gia”fe'z 93 60 10 23 64.52 %

Multi-Window | g4 85 0 8 91.40 %
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3. Processing Cost Comparision with Changing
Filters in Network
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