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[Abstract]

The number of families raising companion animals is increasing. The time pets are left alone at home is getting longer, and
the demand for monitoring CCTVs and cameras is increasing. However, existing pet tech devices are expensive and have simple
functions. The user has to continuously monitor the video during the day, and it is difficult to obtain specific information about
the companion animal other than the given video. Therefore, this study proposes a web service that tracks and analyzes the
movement of companion animals using artificial intelligence. High-accuracy multi-object tracking performance is achieved,
providing users with individual analysis results for multiple companion animals. To implement the technology, object classifier,
detector, tracker, analysis, and visualization algorithms are applied to the web service. The analysis was performed effectively in
a situation where several companion animals were freely moving. This study overcomes the technical limitations of existing pet
tech devices and can be used for animal monitoring at home and in institutions. The technology can be applied to new fields by

adjusting the learning data.
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Table 1. Comparison to YOLO v5 models
el it Pet Detection Model Recall Precision
Threshold
0.0 YOLO v5 (baseline) 90.6% 99.5%
YOLO v5 (improved) 100% 97.8%
0.3 YOLO v5 (baseline) 88.5% 99.6%
YOLO v5 (improved) 100% 98.3%
0.4 YOLO v5 (baseline) 86.2% 99.6%
YOLO v5 (improved) 99.9% 98.9%
05 YOLO v5 (baseline) 82.8% 99.6%
YOLO v5 (improved) 99.9% 99.8%
0.6 YOLO v5 (baseline) 76.1% 99.7%
YOLO v5 (improved) 99.9% 100%
0.7 YOLO v5 (baseline) 68.3% 99.8%
YOLO v5 (improved) 99.4% 100%
YOLO v5 (baseline) 52.3% 99.8%
08 YOLO v5 (improved) 95.1% 100%
A $57] VGG 355 WA theal gtk 7t ukes el
PIg JEon, YOLOE olgslo] weiss Fejool o
S AAE sk ool olelaE AeK )
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Table 2. Object Classifier VGG Performance Evaluation

Precision Recall F1-score
cat 1 94% 100% 97%
cat 2 100% 93% 97%

2 AFA ARl JIFAT Y AlvlAE A RV
VGG, AA 3217] DeepSort, 24| 7A%7] YOLOZ A3}
W R S dEoR wol AFENA Ve o)E
Ma), HEHOR wrelERo] o%dk Agk WelEEol
4 A HFE 35 2 AR AR, W EEe] 249
talst o]

w47} 4 o)A 5 ) AHgAl A AT,

¢
lo

1 o] ol ¢ mul A% ZAo)| ALg-3F 579 A
Aol vt 2k A HA Aue| e 3 vl vt
4

Aol AL 2= Aot F WA A

http://dx.doi.org/10.9728/dcs.2023.24.3.531

=&X|(J. DCS) Vol. 24, No. 3, pp. 531-540, Mar. 2023

E 3. 4A 5 Zuel mHo| £ Hut v

Table 3. Compare actual measurements with Al model

measurements
Scenario 1.
Actual Al
Measurements Measurements
Move Time 1s 1s
Stay Time 32.554 s 31.733 s
Number of Visits 1 1
Scenario 2.
Actual Al
Measurements Measurements
Move Time 8s 8s
pet 1 Stay Time(1) 9.689 s 9.683 s
Number of Visits(1) 1 1
Move Time 0s 0s
pet2 Stay Time(2) 12.878 s 12.833 s
Number of Visits(2) 1 1
Scenario 3.
Actual Al
Measurements Measurements
Move Time 43s 4s
pet 1 Stay Time(1) 7.09s 7.066 s
Number of Visits(1) 2 2
Move Time 2s 2s
pet2|  Stay Time(1) 0s 0s
Number of Visits(1) 0 0
Scenario 4.
Actual Al
Measurements Measurements
Move Time 1.4s 1s
pet 1 Stay Time(2) 0s Os
Number of Visits(2) 0 0
Move Time 7s 7s
pet2 Stay Time(2) 13.349 s 13.3s
Number of Visits(2) 2 2
Scenario 5.
Actual Al
Measurements Measurements
Move Time 7.365s 7s
Stay Time(1) 5.337 s 5.144 s
pet 1|{Number of Visits(1) 1 1
Stay Time(2) 2.861s 2.1666 s
Number of Visits(2) 1 1
Move Time 21s 21s
Stay Time(1) 17.05s 16.866 s
pet2 [Number of Visits(1) 2 2
Stay Time(2) 7.624 s 7.66 s
Number of Visits(2) 1 1

* () denotes an index of the area
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Fig. 9. Pet movement visualization
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