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Abstract The purpose of this study is to extract the type, location, and absolute size of an object
in an image using a deep learning algorithm, predict the relative distance between objects, and
use this to detect contact between objects. To analyze the size ratio of objects, YOLO, a
CNN-based object detection algorithm, is used. Through the YOLO algorithm, the absolute size
and position of an object are extracted in the form of coordinates. The extraction result extracts
the ratio between the size in the image and the actual size from the standard object-size list
having the same object name and size stored in advance, and predicts the relative distance
between the camera and the object in the image. Based on the predicted value, it detects whether
the objects are in contact.
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Fig. 1. YOLO internal structure
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Table 1. Standard object-size list

No Object Name width Height
1 person 42 167
2 bicycle 172 101
3 car 186.5 147
4 motorbike 185 108
5 aeroplane 6090 6270
6 bus 350 1100
7 train 38810 290
8 truck 360 200
9 boat 200 500
10 traffic light 1420 355
11 fire hydrant 650 1200
12 stop sign 90 90
13 parking meter 400 1400
14 bench 1800 350
15 bird 15 33
16 cat 46 38
17 dog 60 50
80 toothbrush 1.5 18.5

Table 19 Object Name A9 HolH,
width Z4]9] 9j#e AZgoR EAT o) stze]
7], Height= Z49] oot} AAY F71= 7 4
Ao BAgo THTG, o Ei A8 BH 2 A
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Fig. 2. Video test result (equal kinds of objects)
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Fig. 3. Video test result diﬂerent kinds of objects)
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Fig. 4. Video test result (error situation)
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