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Garbage Dumping Detection System using
Articular Point Deep Learning

Hye Won MIN', Hyoung Gu LEE'

ABSTRACT

In CCTV environments, a lot of learning image data is required to monitor illegal dumping of garbage
with a typical image-based object detection using deep learning method. In this paper, we propose a
system to monitor unauthorized dumping of garbage by learning the articular points of the person using
only a small number of images without immediate use of the image for deep learning. In experiment,
the proposed system showed 74.97% of garbage dumping detection performance with only a relatively
small amount of image data in CCTV environments.
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(b)

Fig. 4. Example of Experimental Data: (a) Al Hub Data and (b) Directly Taken Data,

Table 1, Composition of Image Data,

Division Pose Count #
Al Hub Garbage dump pose 18,619
video Normal pose 18,505
Directly Garbage dump pose 5,263
Taken Normal pose 7,353
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Table 2. Composition of Training and Validation Data,

Class Total Training Validation
Name Number Data Data
Dump 155,243 139,719 15,524
None 173,162 155,846 17,316
Table 3. Test Image Data.
Video Name Count
Video 1 1,551
Video 2 1,557
Video 3 1,203
Video 4 1,203
Video 5 1,203
Video 6 1,203
Video 7 1,552
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Fig. 7. Data Augmentation Example : (a) Al Hub Data and (b) Directly Taken Data,



Table 4, Accuracy Result,

H

e

X axis rotation X axis rotation
not included included

Accuracy (%) Accuracy (%)
Video 1 67.55 69.97
Video 2 76.59 79.31
Video 3 75.59 77.79
Video 4 85.53 85.53
Video 5 66.31 64.54
Video 6 72.11 74.66
Video 7 72.44 75.95
2t 5Y4E H2EE 19 HFE(Accuracy)E

1 =
2] (5)2 A4S Table 4= XE 0.2 3| A A 7] A
2 FAZ 2l XEo0 2 AN
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5 = X
Accuracy(%) = 5oy p < 100 ®)
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ROC Curve
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37t A& Yr g

Table 59| A4 X& 34 ©lo]E]7} &7+

A5 TP & #ol& HolA| gou FP7l 0159
AE=7t FFE S & F Uk H2=E F4
T 287 F7] Aol Skl fAsiH 9
£} ote| &3 o] ghve} gjSe] & FEiele
A E Hste Aol A% ol XF 34 )
HE F7HS o 7129 7ivle}t 5 ool A=
ERSHA E3ta 287 B AAE EREAG o
W A S (A7) A, AsE s 24|, 23 71 ZA,
ol Bt} AgstA BFES ofvlgtt Fig. 82
Table 58] FP¢} TPE Z47t xF 3 yHo2 A3
ROC(Receiver Operating Characteristic) curve® X
= 3 dolE Y A=V AR o 58 EAT
T Ak

&
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o
o,
£
o
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b
rr

Fig. 8. ROC Curve,

—@— X axis rotation included
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Table 5. Experimental Result,

Video Division TP FP FN TN total
) X axis rotation not included 84 46 101 222 453
Videol
X axis rotation included 91 42 94 226 453
Video? X axis rotation not included 124 222 87 887 1320
1
®* |7X axis rotation included 125 187 86 922 1320
) X axis rotation not included 72 282 17 854 1225
Video3 - —
X axis rotation included 76 259 13 877 1225
) X axis rotation not included 40 94 75 945 1154
Video4 - —
X axis rotation included 40 94 75 945 1154
. X axis rotation not included 195 35 251 368 849
Videod ; .
X axis rotation included 182 37 264 366 849
Video® X axis rotation not included 96 400 81 1148 1725
ideo
X axis rotation included 94 354 83 1194 1725
. X axis rotation not included 72 326 27 856 1281
Video7 " .
X axis rotation included 71 315 28 867 1281
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