JKSCI

SH27 BE Y B5t =27

Journal of The Korea Society of Computer and Information

Vol. 28 No. 1, pp. 93-101, January 2023
https://doi.org/10.9708/jksci.2023.28.01.093

Vanishing point-based 3D object detection method
for improving traffic object recognition accuracy
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[Abstract]

In this paper, we propose a method of creating a 3D bounding box for an object using a vanishing
point to increase the accuracy of object recognition in an image when recognizing an traffic object
using a video camera. Recently, when vehicles captured by a traffic video camera is to be detected
using artificial intelligence, this 3D bounding box generation algorithm is applied. The vertical vanishing
point (VP1) and horizontal vanishing point (VP2) are derived by analyzing the camera installation angle
and the direction of the image captured by the camera, and based on this, the moving object in the
video subject to analysis is specified. If this algorithm is applied, it is easy to detect object information
such as the location, type, and size of the detected object, and when applied to a moving type such as
a car, it is tracked to determine the location, coordinates, movement speed, and direction of each object
by tracking it. Able to know. As a result of application to actual roads, tracking improved by 10%, in
particular, the recognition rate and tracking of shaded areas (extremely small vehicle parts hidden by

large cars) improved by 100%, and traffic data analysis accuracy was improved.

» Key words: Vanishing Point, 3-Dimension, Bounding Box, Object Detection, Vehicle Tracking
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I. Introduction
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II. Related Works

1. Vanishing Point Based Object Recognition
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2. Deep Learning Algorithm for Car Object
Recognition
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Fig. 2. Introduction of YOLO v4 for fine learning

3. Car Queue Detection Development Technology
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Table 1. The excellence of the proposal system

Detection Recognition Accuracy
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III. System Development

1. Vanishing Point-based Moving Object
Detection
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1.2 Creating a Bounding Box Considering The
Distance from The Vanishing Point
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2. System Detailed Implementation
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IV. System Testing and Performance
Evaluation
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Table 2. The Comparison of Performance Evaluation

Test conditions Result
With 3D object detection
algorithm based on vanishing 100%
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Comparison of detection rates with or without
Vanishing point based algorithm (Unit : times)
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Fig. 10. The result of performance evaluation comparison

V. Conclusions
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