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Evaluation and Analysis of VR Content Dementia Prevention
Training based on Musculoskeletal Motion Tracking

Min-Tae Leef, Jae-Hong Youn”, Eun-Seok Kim'™"

ABSTRACT

Recently, the increase in the elderly population due to an aging society has led to a relative increase
in senile diseases such as vascular dementia or Alzheimer’s disease, and the social burden for rehabilitation
has increased. In addition, studies have been conducted for the risk assessment and prevention of
musculoskeletal disorders. The purpose of this study is to suggest a system that can be used to help
with dementia prevention training by tracking the movement of motion and virtual reality contents for
the risk factors of musculoskeletal disorders of the elderly. We propose a training method for preventing
dementia through musculoskeletal motion analysis algorithm and virtual reality content. Through motion
recognition algorithm based on motion region design, we will track and analyze the moving radius of
the target joint. The purpose of this study is to calculate and evaluate scores based on the time to
accomplish the goals on virtual reality contents for the prevention of musculoskeletal disorders and the
support of dementia prevention training, and the degree of difficulty, and to analyze the correlation between
the results of performing K-MMSE and VR contents.

Key words: Musculoskeletal Disorders, Agricultural Work, Motion Recognition, Virtual Reality, Health
Care
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Fig. 2. Joint Movement Analysis.
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Table 1. Musculoskeletal movement analysis item variation
Movement Analysis item Before application After application
Sagittal 26 elbow flexion, left elbow extension, etc. 4 additional gestures
Coronal 12 left shoulder abductions, left shoulder adduction 4 additional gestures
Horizontal movement Left Slslr?sggzrh}?;é;;;aasggsgt?;lﬁ 8 left 4 additional gestures
Neck / shoulder 10 neck flexors, neck extensors, etc. 2 additional gestures
Hand - 4 additional gestures
Whole body 1 push-ups -
ALL 57 Items 75 items
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Fig. 5. Virtual Reality Based Health Status Measurement
And Dementia Prevention Training System
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(a) VR Contents Main Menu

(c) Fruit Classification

(d) Card Match

Fig. 7. VR Contents For Physical Recognition And Dementia Prevention Training.

Fig. 8. VR Contents Training Based on Motion Recogni—
tion.
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22N S& F=F Dl VR 2EHX XI0f I =21 Bt & 2N 21
Table 2, K-MMSE and VR Content Rating Scale Classification
Division Section 1 Section 2 Section 3 Section 4 Remarks
K-MMSE 26 Points Or More | 25 points—21 points | 20 points—16 points | 15 points or less | 30points
VR Contents | 81 Points Or More | 80 points-71 points | 70 points-61 points | 60 points or less | 100points
Table 3. Distribution of Demonstrators by Gender/Age Group
Division 60 years old 60~69 70~74 75~79 80 years old Total
or younger years old years old years old or older
Female 4 6 7 8 2 27
Male 0 0 3 6 4 13
Total 4 6 10 14 6 40
Rate(%) 10.0 15.0 25.0 35.0 15.0 100.0
42 K-MMSE AOIE M2 Zut 44 =
K-MMSE 7|8t} 2018 48 A 292 58 4 B ATlAE nHAe] 222 28 99l
- 7334' 'E‘E"—_—\Lf Table 334' Z:_LE]' Table 2°ﬂ/q 26;<n4 Oﬂ EH%H %% %x_]l_ _7}_;_(.} tyll 7}@_%@%%3% %EH
oI AL W62 2 TP WAL, FELE ) ey gae) A A2 At B
Z 258 ~21% 0] 127(30.0%), 204 ~16" 3 154 o} o] 2 98, mEele] 2= AA AF oS 93
°IE7 A% 19(25%) €22 UERT. ARAE Z4L AB £F 54 B QudEe
AR¥staL, o] & B3 ZEAA AE A g A o
43 VR ZHI= 7|4t X|of o8t =3 3 Aot 2AM W EAL 99 pdEARE = s)ule] T S
B4 Q14 g AlA BF 9 AW g FAS AT M @4 2H2E S BeE
A% VR ZRl= o] B A3} BEE Table 3% &5 SASL 54 24 AuE o8] B4 27
2k Table 414 654 ~61%4 Ahole] A7l 187 she] Brhshs Wy ow 2247 ABAEE 4
(45%) 0.2 714 BI, BHEOE 704 ~664°] 15 @ % Y= AT B B FAg A
W(375), 714 ool 58(125%), 604 o187} 27 A BAuE e ol galglon] EAtael B B
o= et o ol5utd, 7hd WA EHz 4o BEE S5

Table 4, Distribution of MMSE Smart Survey Results by Gender/Age Group

Division 26 Points Or More | 25 points-21 points | 20 points—16 points 15 points or less Total
Female 20 6 0 1 27
Male 6 6 1 0 13
Total 26 12 1 1 40
Rate(%) 65.0 30.0 25 25 100.0

Table 5. Distribution of Results for VR Content Test by Gender/Age Group

Division 81 Points Or More | 80 points-71 points | 70 points-61 points 60 points or less Total

Female 0 3 22 2 27
Male 1 11 0 13
Total 1 4 33 2 40

Rate(%) 25 10.0 825 5.0 100.0
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