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Abstract

This paper proposes a small-scale rehabilitation system that allows stroke patients to perform daily rehabilitation training in

a virtual home. Stroke patients have limited activities of daily living due to paralysis, and there are many rehabilitation exe
reises for them to reproduce activities that take place in the house, such as turning lights on and off, door opening and clo
sing, gas valve locking. In this paper, we have implemented a virtual home with the above mentioned daily rehabilitation t
raining elements, by using virtual reality technology. We use Leap Motion, a hand motion recognition device, for rehabilitat
ion of hands and fingers. It is expected that stroke patients can rehabilitate small muscles without having to visit the clinic

with uncomfortable body, and will be able to get interesting rehabilitation training by avoiding monotony of existing rehabil

itation tools.
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Figure 1: Success Mechanism of Virtual Reality
Rehabilitation Program[2]
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Figure 2: Virtual Reality Rehabilitation System. (a) IREX
[41, (b) CAREN [4], (c) Joystim [5], (d) Eei3E [6]
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Figure 4: (a) Mounting Leap Motion using VR Mount, (b)
Hand motion recognition using Leap Motion
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Figure 5: A Patient plays ‘“VR Fun House’ [8]
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Figure 6: (a) Patient Settings for right-hand recovery tra
ining, (b) Patient and therapist avatar during rehabilitati
on [12]
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Figure 7: Virtual Reality Training Joystim [5]
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Table 1: Jamar handgrip dynamometer scoring in pounds (1b). [20]

Initial assessment Final assessment

Variation

Right hand Left hand Right hand Left hand ARH ALH
User 1 41,7 28,3 56,7 48,3 15,0 20,0
User 2 26,7 21,7 333 383 6,7 16,7
User 3 40,0 20,0 38,3 31,7 = 1.7
User 4 120,0 106,7 121,7 98,3 L7 —8,3
User 5 130,0 120,0 155,0 131,7 25,0 11,7
Table 2: Box and Blocks Test scoring. [20]

Initial assessment Final assessment Variation
Right hand Left hand Right hand Left hand ARH ALH

User 1 32 27 49 40 17 13
User 2 39 40 46 47 7 7
User 3 46 42 55 44 9 2
User 4 42 35 49 45 7 10
User 5 43 35 55 48 12 13

Table 3: Purdue Pegboard Test scoring. [20]

Initial assessment

Final assessment

Variation

Right hand Left hand Twohands  Assembly Right hand Left hand Two hands Assembly ARH ALH ATH AA
s ARH = ALH
ATH = AA
-2 0 2 4
User 1 9 6,3 5 12,3 12 10 5,66 14,3 3 37 066 2 1
User 2 12 10,6 7,3 19,6 11,3 11 8,6 19,3 -0,7 04 13 -03 2
User 3 13 10,6 8 23,6 14,6 13,3 9,6 27,6 1,6 27 1.6 4 3
User 4 14,6 11 10,3 26,6 14 12,3 10,6 27,6 -06 13 03 i 4
User 5 14 12,6 9.3 31,3 14,6 13 10,3 293 06 04 1 -2 5
&3to] ¥ £ JAMAR = FHAE o83 ¥ 34, References
e & EE HAE, ARV F7ks AAedn. A9 [1] J. Dascal, M. Reid, W. W. IsHak, B. Spiegel, B. I
P = o] B}z A AN 27 Ay = ’ S oo e T
o “_ﬁ jE = 5b1‘4 At b?bﬁ | E}‘j Lo“"’;’_ra Recacho, B. Rosen, and I. Danovitch, “Virtual reality and
Hl w3 k) ~ 3} 7to Z
13 i-\i—gTa el Table Jt_ = ]_ E}TH"] h ]-ozﬂ medical inpatients: a systematic review of randomized,
SHA SEA —r _ olE pl= =
EHOH;—] o 2T ofF MFo 2 W HS controlled trials,” Innovations in clinical neuroscience, 14,
3 Bk B dTelN AR Aade olgdnE &
o oL A5 F 7 =R dFAlo] 9L ’ ) ) o
:o ] °3}jg° 48 sl weel lsH Feel dd= [2] M. C. Howard, "A meta-analysis and systematic literature
Ao oddrt review of virtual reality rehabilitation programs," Computers
in Human Behavior, 70, 317-327, 2017.
v B3] HINZAZGAREE], “APARSS HEF” T2
ke & 2014
2 A7E IS AEBAR 9 JEFAVEATAE] 4] Dok, o158 and AFE "VIETE 1] 7HEEA 7
SWEA DA QAL APATIR 535 91-8(2017-0-0013 £ olgd WEs oA ABEA F7YHA
7). T3k o] =FL2 2017d% AR (mFzastE) ] Al 63, 2, 15-20, 2014.
oz FFATAYE A Bob £YA ATANo. NRF-  [5] F=, %435 2, EHE, ALY MR £
2016R1A2B1013213). (Joystim)o] ¥HZEF 3} QA|7|53 AN F

-99 _



X gub" AferE x)Zsksl =5 12, 1, 10-19, 2018.

[6] 292 "MFEAAEA L Aol e HEFT At
o dALETE, dATE, Aotese MdEF g
=Abel 7] 8ks] =74, 16, 8, 5476-5484, 2015.

[71 D. Corbetta, F. Imeri and R. Gatti, "Rehabilitation that
incorporates virtual reality is more effective than standard
rehabilitation for improving walking speed, balance and
mobility after stroke: a systematic review," Journal of
physiotherapy, 61, 3, 117-124, 2015.

X} %"t}, iE?ﬂli L *c}xlﬂvﬂl UW% R
ZFE st ofehy, 2018.

[91 E. B. Larson, M. Feigon, P. Gagliardo, and A. Y.
Dvorkin, "Virtual reality and cognitive rehabilitation: A
review of current outcome research," NeuroRehabilitation,
34, 4, 759-772, 2014.

[10] https://developer.leapmotion.com/guide#128, 2018, 05, 15.

[11] J. Ku, and Y. J. Kang. "Novel Virtual Reality
Application in  Field of Neurorehabilitation," Brain
&Neurorehabilitation 11, 1, 2018.

[12] R. G. Lupu, N. Botezatu, F. Ungureanu, D. Ignat, and A.
Moldoveanu, “Virtual reality based stroke recovery for
upper limbs using Leap Motion,” /n 2016 20th International
Conference on System Theory, Control and Computing
(ICSTCC), pp. 295-299, 2016.

[13] S. Caraiman, A. Stan, A. N. Botezatu, P. Herghelegiu, R.
G. Lupu, and A. Moldoveanu, “Architectural design of a
real-time augmented feedback system for neuromotor
rehabilitation.” In 2015 20th International Conference on
Control Systems and Computer Science, pp. 850-855, 2015.

[14] Y. R. Yang, M. P. Tsai, T. Y. Chuang, W. H. Sung, and
R. Y. Wang, R. Y. “Virtual reality-based training improves
community ambulation in individuals with stroke: a
randomized controlled trial,” Gait & posture, 28(2),
201-206. 2008.

[15] J. Chen, W. Jin, X. X. Zhang, W. Xu, X. N. Liu, and
C. C. Ren, “Telerchabilitation approaches for stroke
patients: systematic review and meta-analysis of randomized
controlled trials,” Journal of Stroke and Cerebrovascular
Diseases, 24, 12, 2660-2668, 2015.

[16] R. Lloréns, R.,, E. Noé, C. Colomer and M. Alcailiz,
"Effectiveness, usability, and cost-benefit of a virtual reality
—based telerehabilitation program for balance recovery after
stroke: A randomized controlled trial," Archives of physical
medicine and rehabilitation, 96, 3, 418-425, 2015.

[17] HTC VIVE, https://www.vive.comvkr/, 2018, 05, 15.

-100 -

(K XFATH)

%4x

- 2017 2L (FH)

£ 20179 ™ A} Z4IcHeaL e R

H/\].q.;ﬂ
TRk TR, SR
4 8 A

L0154 ~ AR 2SR AR FE)

4w A

- adwok 7M. SR

20139 ~ @A) 2Adfeta AHE ok
Aok TR,

o] 4 &

19974 ~ 20029 LGAA7|4Y

1999 kgt fshel (F3HA4AD
20079 A&t gkl

(A 5rE el 2 )
2008d~2018W ZAltfelu e 33k
s

2018Lﬂ~ﬁdXH hd st 1Tkt
ok HE g A, b
A, 718k gar rﬂ%%

s



	가상 홈 트레이닝 - 가상현실 기반 소근육 재활 시스템
	요약
	Abstract
	1. 서론
	2. 이론적 배경
	3. 가상 홈 트레이닝 시스템
	4. 결론
	References


