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[Abstract]

The purpose of this paper is to reduce the ratio of the patient accidents that may occur in nursing

hospitals. In other words, it determines whether the person approaching the dangerous area is a elderly

(patient uniform) group or a practitioner(Casual Clothing) group, based on the clothing displayed by

CCTV. We collected the basic learning data from web crawling techniques and nursing hospitals. Then

model training data was created with Image Generator and Labeling program. Due to the limited

performance of CCTV, it is difficult to create a good model with both high accuracy and speed.

Therefore, we implemented the ResNet model with relatively excellent accuracy and the YOLO3 model

with relatively excellent speed. Then we wanted to allow nursing hospitals to choose a model that they

wanted. As a result of the study, we implemented a model that can distinguish patient and casual

clothes with appropriate accuracy. Therefore, it is believed that it will contribute to the reduction of

safety accidents in nursing hospitals by preventing the elderly from accessing the danger zone.
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II. Preliminaries

1. Tracking a Specific Person Using Clothes
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4. Visual Fashion Analysis
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III. The Proposed Scheme
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1. ResNet Model
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Fig. 2. ResNet Architectures
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2. YOLO Model
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Fig. 3. DarkNet—53 Architecture
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IV. Experimental Results

1. System Environment
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Table 1. YOLO System Environment
Category Specification
0S MS Windows 10
CPU Intel(R) Core(TM) i7-6700 3.4GHz
GPU NVIDIA GeForce GTX 970
RAM 8.00GB
Development Tool Pycharm Ver.2020.2
Language Python 3.7
CUDA 9.0, cuDNN 7.6.4
Software API YOLO3, DarkFlow, Binary 18.1

Table 2. ResNet-50 System Environment

Category Specification
Development Tool Google Colaboratory
Language Python 3.6.9

Software API Keras
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Data Category Count(Casual, Patient)
train (250, 250)
test (100, 100)
Generator_train (750, 750)
Generator_test (100, 100)
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Fig. 9. Labeling Data XML File
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3. Experiment Results and Analysis

3. 1 ResNet
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A 9olu] i Aol tsto] Aelste= shACE Table
4= ResNet 2@ 13 A 7jist CNNE&So|ct, CNN
Model € & 71508 Q&2 | oss Functiong 22
2O (Convolutlon Stride, Pooling Stride)S <]uo|sict.

Table 4. Loss Function, Stride Change Result

CNN Model Accuracy(%)
SoftMax-Cross Entropy, (2, 2) 60
SoftMax-Cross Entropy, (4, 2) 80

Mean Squared Error, (2, 2) 30
Mean Squared Error, (2, 2) 40

CNNERE2 AZAET =2 455 EoFA] 23t o
< ResNet Z7[gz A-RefS Algsion] oieu|E
e CNNEHOA 24351 AS HAFH sets 71A
o o7t wigdsto] AR85HYIC}. ResNet Model %] 524 nH=
Table 59} 2t}

Table 5. ResNet Model Result

ResNet Model Accuracy(%)
ResNet-50 94.00
ResNet-152 95.50

Learning Rate Value (ResNet-50) Accuracy(%)
1.0X107° 92.50
5.0X107%(Default Value) 94.00
1.0X10™ 96.50
3.0x10™ 90.00

Total Number of Learning Data Accuracy(%)
2000 94.00
3000 95.25
4000 95.50

ResNet152+= ResNetbh0H T} 1.5% T =2 Accuracy=
7t ATLE 2o X9 ResNet 152+ ResNetb0E T} A|7F
HollA AljAlo 2 & Qe 22 ResNeth02H2S %
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3. 2 YOLO3

YOLO3%= Darkflows &-gsto] mletulg] 52 &%
SI5EH AHEO2 Sto] o £olAl UfS WejEt 7]%S
AlssiEet. E3F YOLO3E HARE A=lE Algsiz7ol
=0 ANl 2 7R QIR] Uolz 3t o] QlAlSH A yat

S JIR1 AnE gEs 2 orks AL JIR| T 9o
J2122 YOLO3E AsEtts= 450 5848 T3 24

S sttt YOLO3 J=itojgjet 24y} &oloz
202019 3€0] W thstul= cafop &7 22 oA
&S 8519 on YOLO 2Ho| %% Accuracy=

89%o0]ct.

Fig. 10. Recognized Clothing

V. Conclusions
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