U Ao AZ g o] 7] &8s 2] A|23W A435(2024d 129)
Journal of the Semiconductor & Display Technology, Vol. 23, No. 4. December 2024.

Tafd 7|dh AAIZE HH QIAS XIAGH:s
CHAXIEE 360 3D Oj22ER AJARI0| £st A
IZEX7-AS|Z 0|45 0/5HS" - BHH - HRIE
st WA A A et

A Study on a Deep Learning-Based Real-Time Object Recognition
Supported 360-Degree 3D Around-View System for Large Vehicles

Joongjin Kook*T, HeeChan Won*, KeonHee Lee*, HakSeung Lee*,
JeongWoo Han', and JiHwan Yeom'

' Dept. of Electronics and Information System Engineering, Sangmyung University

ABSTRACT

This study proposes the design and implementation of a deep learning-based real-time object recognition supported

360-degree 3D around-view system to address the blind spot issues in large vehicles. Unlike passenger cars, large

vehicles have more extensive blind spots due to their size and structure, making it difficult for drivers to fully

perceive the surrounding environment. The proposed system utilizes the YOLO algorithm for object detection and a

multi-camera setup to generate an optimized 360-degree view of the surroundings. The system also incorporates

automatic calibration technology, using 3D mesh correction data to stitch the camera inputs seamlessly. Experimental

results show that the system achieves high frame rates and object recognition accuracy, effectively enhancing the

driver's situational awareness and safety. The system has the potential for wider applications in various large

transportation vehicles, such as trucks and buses, contributing to road safety and accident prevention.
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Fig. 1. Blind spot range of large vehicles.
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Table 1. .MX8QM evaluation board specifications [8]

Item Description
NXPiMX 8
2x Cortex-A72 @ up to 1.6 GHz
Processor 4x Cortex-A53 @ up to 1.2 GHz
1 MB L2 cache
2x Cortex-M4 @ 266 MHz
Power NXP MMPF8100/8200 PMIC
Management
LPDDR4 memory, x64
Memory 32GBeMMC 5.1
64 MB Octal SPI Flash
Audio Audio codec
Microphone and headphone jacks
1x full-size SD/MMC card slot
Connectivity 10/100/1000 Ethernet port
1x USB 3.0 Type C
Debug 'J TAG connector
Serial to USB connector
Linux
Su?}fo " Android
FreeRTOS
Expansion M.2 Connector (PCle, USB, UART, I2C
Connector and 12S)
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Fig. 2. Auto calibration process.
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Fig. 3. Camera and marker pattern placement for calibration.

Table 2. Calibration parameters

Parameter Description
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Fig. 4. Aligned 4-channel video.
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Table 3. Training information for model generation A A A A &4 dolstux} 31Tk
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Fig. 5. Various types of traffic lights.
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Fig. 6. Calibration results from the experimental Vehicle.
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Fig. 8. loU calculation method.
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Table 5. Class-wise evaluation results of the object recog-

nition model
Class Test Data F1-Score ToU
A2} 1500 0943 097
A 1150 032 032
5= 900 0.83 0.83
A S 260 0.690 0.86
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Fig. 9. SVM Capable of real-time object recognition.
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