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A STUDY ON VEHICLE TRACKING AND SPEED PREDICTION
AT PEDESTRIAN CROSSING USING OMNI-DIRECTIONAL CAMERA
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This paper describes a moving vehicle detection and tracking algorithm that is useful for crossing a

pedestrian crosswalk using an omnidirectional camera. The omnidirectional camera is suitable for such

applications due to its wide viewing angles without blind spots; however, since captured image from the

omnidirectional is distorted that are not suitable for conventional object tracking algorithm. In order to overcome

the omnidirectional camera image distortion problem, we propose a new algorithm that is consisting of YOLO-
v4 and Deep SORT algorithm. The YOLO-v4 is mainly detecting object type and location and the Deep SORT
is used to track each detected object. The combination of these two algorithms enables robust and stable object
tracking even if occlusion phenomena has happened. The validity of the proposed algorithm is confirmed by
applying actual captured pedestrian crosswalk movie images.
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Fig.1 Original omnidirectional camera image
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Fig.2 Proposed algorithm
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Fig.4 Panorama Image
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Table.1 AP results for varying 10U thresholds
10U
Threshold

0.3 0.4 0.5 0.6 0.7

AP 0.821 | 0.812 | 0.767 | 0.649 | 0.408
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Fig.5 Inputimage

Fig.6 Output image with bounding boxes
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Fig.7 Comparison of before and after correction processing
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Fig.8 Object tracking in successive frames
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Fig.9 Panorama Image in pixels
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Fig.10 Coordinate system including omnidirectional camera
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Fig.12 Verification environment
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Fig.14 Tracking results for each oncoming lane
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Fig.15 Tracking results for each oncoming lane in pixels
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Fig.13 The results of the tracking

Fig.16 Conmletely stopped car
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Fig.17 Results of prediction of vehicle speed
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