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ABSTRACT

With the recent COVID-19 situation, countries are seriously feeling the need for medical personnel and their
technologies. PDepending on the aging society, the number of medical staff is actually decreasing, and in order to solve
this problem, research is needed to replace the part that does not require high expertise among actual medical practices
performed by doctors. This paper describes and proposes actual research methods related to unmanned medical systems
that use various deep learning image processing-based technologies to check the recovery status applicable to rehabilitation
areas where medical staff should face patients directly. The proposed method replaces passive calculations such as a
protractor or a method of drawing a line in a photograph, which is the method used for actual motion comparison. Since
it is performed in real time, it helps to diagnose quickly, and it is easy for medical staff to provide necessary information
because data on the degree of match of motion performance can be checked.

FIHME : Heid, GAAE, AA) Q4] A o7, Fel o7 AlAH

Keywords : Deep learning, Image processing, Object detection, Rehabilitation medical, Unmanned medical system

Received 18 September 2021, Revised 18 September 2021, Accepted 25 September 2021

* Corresponding Author Jongwook Jang(E-mail:jwjang@deu.ac kr, Tel:+82-51-890-1709)
Professor, Department of Computer Engineering, Dong-Eui University, Busan, 47340 Korea

http://doi.org/10.6109/jkiice.2021.25.12.1949 print ISSN: 2234-4772 online ISSN: 2288-4165

€ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



B2 HEASHS| =2 X| Vol 25, No, 12: 1949-1955, Dec, 2021

.M B

2z L2y} ol s Ao R lste] FujeloA
Chobet SR A AT slck 1 7k Al A7
e ol B Ao olsale] Sof el o
7, wake) ki So] At Holrh. she] 4

Sol 58] o)) 2at gei 2A sen,
2|4 AWE AL Qs 15} ALs]e} B o] BX|7} Lol
ol w2} o) mele] Wit 27k W s Hleh12).

ol 9] F oAt BRelA] L1 Arsis FE
o Bhe Azl 20T o7 Hof 5 Al e &
2o oA} M BAfolA| 2wk Al7bo] gon], 3
o] 3l H =S A4 gls|of 517]of de
o177 4] QITH341. SHXIEk, AlA] o]= leje] (&

EaleR= =

A3t 3 Y= Bele] A9 FHE F97H B o]
o I A HE YT 4 U AL¥0] 9L ol

B 202 AL ATHS 6.
AP} R RHe B2 9ol BHAlE Telrol £A17H

At B-& AR 20X HohHs B A9 A%
AN W= skt 45 Qo) B¢ Y A
ghelsliof shu] AAFHQ 25 517] o HTHT.S8].
o g Wy Ao o 8T P
717] 41954, o} gl o] ol x|k Ato]
Sof o] 27) .

sfelsh A4 oA} #3}3‘8}1]

o il . kb Ak 2
O QRE LS Esfo] SeaaA] oro
o7 7]719] 7§ Xehe] Hagk B2l
AT ol Ttk 270 -
WSl /e W £V 2] o] o1
=g ag)e] Aol Waslch
el e g ggalol %ol

% ro o m{o Y ;2
i)
S
oM,
o

Lo g
11

Lo

N
NN
ok

ﬁ

O

-

12

R

mrﬂ

Wo 31
H=
°f

rE o N

do QL
ﬁﬂﬁLrJuzoé
Lohl

fu o

(AT T I = N (A 152
I
%

e o &g Rl

I lu
i 0

r
S|
=2
>
e ue

r'

N
i
)

i

1 Ho

o

o

N
L@
oz )

5

=
2
!

r

%0 oE o ©
>

Lore Kol &

2
o

-
L

oL Ju

o
o
rlo
]
ol
2
ol
o
! mm
o
rr alo
do
)
R

op 1 of T
o o oﬂ
__>.4_f1

oX 9

o B2

19 o my
o

LT

o

II.

i

3 A
2.1, 22l 2t 7l Hg
ojste] BEAQ elAlzi IBMAY] Sio] olrk
[9.10], o} Q1B Fokel o] o] Bt 2
2715 gole 2 rigo stol ohe AEsH: o] %
2 AREEI9ITE. o] 212 20144 A )50 vlme] el &
A AN A AT AgEdon, 2
Yefl= mg AL wom Eejo] Hgick. ShAL, St
20 A9 Ago] 87 B PSS A A
a4 Eo}t 0@ Qlste] ALgEA Ei Aok}
717k oloiA] a1 Qe 1],

Fig. 1 IBM Watson and Vuno BoneAge are representative
examples of artificial intelligence medical use.
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Fig. 2 The actual hospital room and hallway image.
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Fig. 3 To prevent bedsores, the image of turning your
body upside down.
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Fig. 4 Flowchart of checking to prevent bedsores.
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Fig. 5 Performing a demo program to check the range
of motion of the joint.
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Fig. 6 Flowchart of check the rehabilitation status.
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Fig. 7 Results from real-time tracking of the actual patient's
behavior.
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Table. 1 Result data according to shoulder positioning.

Case R The actual | Measurement | Moving

(People) move angle Check
A Flip 180° 176° Y
B supine position 0° 2° N
C supine position 20° 23° N
D lateral decubitus 80° 76° Y
E Flip 180° 182° Y
F supine position 30° 34° N
G Flip 180° 177° Y
H lateral decubitus 90° 86° Y
1 lateral decubitus 75° 71° Y
J supine position 0° 3° N
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Table. 2 As a result of moving the leg, the angular value
of the data.

Case(People) lifted leg position Degree(Hip/Knee)
A 100°/121°
B Right 113°/117°
C (Basic posture 121°/ 129°

average degree
D 170/ 175) 115°/117°
E 115°/123°
F 109°/112°
G Left 96°/105°
H (Basic posture 111°/ 112°
average degree
1 170/ 175) 105°/107°
J 109°/114°
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