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Deep Learning-based Monitoring and Tracking System for
Category 1 Livestock Infectious Diseases
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2 AFE 7Y A Asleta b A9 Saks BR8] 93l Jetson Nano 716Ee] AAIZE 93 &
=} oL 1S Aok} o] A|2ElS YOLOVZ RES B&ate] Algy) 43S exey, &
" AAE AA #He duYFeE ALstt. AA e YuYFe AR AFY AAE FH sy,
Fo| MEd AR7} §le 79 YOLOv8 BES AMEE fladt 4 4ue|Ee 53 ARE Ydo|Edt.
e W7t A, Jetson NanodlA AHE B2 Bzl Wesd Q14 292 Z47F FPS 187, mAP@50 94.3%%}
FPS 143, mAP@50 98.6%E 7|1E3t3ith £ A2He 54 29 434s 24402 FyUHHH, 715 AY
¥ S WAe 719 F Qe AAL U EFE 242 4 Qo

Abstract

This study proposes a real-time risk factor monitoring and tracking system based on Jetson Nano to strengthen the
safety of farmers and prevent the spread of livestock infectious diseases. This system uses the YOLOvV7 model to
detect people and vehicles and delivers the detected objects to an object management algorithm. The object
management algorithm tracks and manages objects of people and vehicles and updates the information through the
license plate recognition algorithm using the YOLOvV8 model if there is no license plate information in the vehicle.
As a result of the performance evaluation, in the Jetson Nano, the object detection model and the license plate
recognition model recorded FPS 18.7, mAP@50 94.3%, and FPS 14.3, mAP@50 98.6% respectively. This system
effectively monitors the farm access situation and can be used as a real-time response tool that can contribute to the
prevention of the spread of livestock infectious diseases.
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Fig. 1. Architecture of embedded-based hazard detection system
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I 1. YOLO 22| w2 AlE EX] 2d Ms W
Table 1. Performance comparison of vehicle detection
models across YOLO model versions

Model ";ige FPS | mAP@50 | mAP@75 | F1 score
20 381| 800%| 750%| 812%
130 |20 B7%| 84%| 865%
YOLOVT oo a7 oad% | 841%| 87.6%
60 [107]| 9B7%| 82%| 87.0%
20 [457| 801% | 694%| 737%
432 [276] 86.1%| 763%| 79.7%
YOLOB oo Toaa| 8679 | 788%| 808%
60 | 145 900% | 821%| 845%
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Fig. 4. Object detection model performance graph
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Table 2. Performance of vehicle license plate detection
models

Model FPS mAP@50
YOLO v7 5.1 98.7%
YOLO v8 14.3 98.6%
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