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Plaver M1 Stiginal After Direction  After Distance
Y 9 Normalization Normalization

« Aol ZA 7] Wil rHEEtel wixE 2AHEY HE
Al Jointe} ¥la Joint & 7He] PointE AAH vHE&S =&31

Ul=U:xz (1) L:1=L1L:y (2)
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ol
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rr
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FA) shAl o] &
« Us A1F 170 71222 F7Hdol Head Jointe] #EZF-E Root Joint7hA] A e
CUe 3r3x AgAE ol wet o3 2ol ALkd
RootJoint(atl,yl,Zl) ) HeadJoint(xQ, Yo 22)
(3)

U= \/(%_$1)2+(92_y1)2+(22_z1)2
RootJoint(:z;l, yl,zl) , RightAnkleJoz’nt(xQ, Yo 22)
(4)

L= (zy—2,)P + (g =y, P+ (5= 2,

£ AA AMgAte] 24 E HE Root Jointe} Head Jointe] #1% #HZEE 53|
74]&% ZrolH ol2 Eg Hle I x= AL

« Lo A% U & o= Root Jointe} RightAnkleJoint o] 9% HEE Za) A

é_.\_. ]-
LT A AR golrl o F Fal W& i yE A
CAA ggel Y F AE WF U N BY AP B 2EAALR
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_38_



Common case Disease case
Front view Side view

+ Concern &3 542 st o7fe] sy Faglel H8 @A 9F=
HA=AE BHstr] 93 FFo = 9 193 o] dvtA <l T2 gy st F
2o st Joint7} YA oF F A HoldTiH 7 Hojy HEE st
o Hs A

« T4 BAL Oy 22 Ao A & At
3 ki + (4 ((#%10) + (*10) + (1*10)) +ch ratio (5)
kj, cj
. kj : Pt assigned to the Key point Joint area
rj : Pt assigned to the Relation Joint area(can be fixed)
t : Complete Time / Time Limit ( case over 1/2, 1pt)
¢ : Achievement Count / Total Count
. 1 : Movement Difficulty (0.1 to 1)
¢j : Pt divided by Concern Joint count
. ratio : Out of area Concern Joint ratio

c [ZEXE BE FZFoz 92349 12 ATAZ Yo 40x S 10U

[e) = F——l:[:— /K(-D];CT)’_}\]
2 HEdolx=e ZH=E 43 53 s 45 H52 7 de JAF= 30pt

+ (10pt+(10pt+10pt+7pt)) + (10pt+10pt) 87H .2 A4tH
AT HAFE AT dxsto o 2 AAAS BES
g g don mIVAR LA 4 R E4E HEE AYH
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[Serializable]
public class SubCambDataEvent : UnityEvent<TrackingData> { }

public class CompareSimilarity : MonoBehaviour {
/// 5 AR Em A Hol

private float TriangleCalculation(Vector3 pl, Vector3 p2, Vector3 p3)
{

float[] valueA =

{

(p2.x - plx), (p2.y - pl.y), (p2.z - pl.z)
b
float[] valueB =
{

(p3.x - pl.x), (p3.y - pl.y), (p3.z - pl.z)
}

Mathf.Pow(((valueA[1] * valueB[2]) - (valueB[l] * valueA[2])), 2);
Mathf.Pow(((valueA[2] * valueB[0]) - (valueB[2] * valueA[0])), 2);
Mathf.Pow(((valueA[0] * valueB[1]) - (valueB[0] * valueA[l])), 2);

float elementl
float element?2
float element3

return Mathf.Sqrt(elementl + element2 + element3) / 2:

t
private float GetAngle(Vector3 pl, Vector3 p2)
{
Vector3 v = p2 - pl;
return Mathf.Atan2(v.y, v.x) * Mathf.Rad2Deg;:
t
[$-=F]
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prmalized Motion prmalized Motion

atus Ratio: 79 pt
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« 2®H g2 ¥ HStrep Vision), T+23FE 3 ®l(Structured Pattern), ToF(Time of Flight)
W21e] 3742 FE

IPD
B3 By B
Signal sert out : | | | | | Sigal sent ot | | I | |

Sigal Feadiisa I'_-| |'_| |-_-| . Signal recehrad i I | | I |_
1o S o I =%

Correlation

—
o o

Correlation |-|
1 1 1 1 | 1 het

ZZ012] v E

- 2HHL W B B F e ghEtE T8 S0l oA 7F«l ANE B
d , XX E

o
2
S

kz
Dﬁ
oh
=2
Ir
e
v
Y

- Tx3HE Y g2 3 AES HfEe el AL ouAE A e B
STER 2ol 87 HIL om A A Adeol wek A2

w
W)
¥
=
ol
jur)
T
>,
L
ns)

DEEEIP %
CTOF WA BAEO ALY BT AL F
W ALAA Qo] HHE 5T 5 glon £XESY

SR, Ao 8A
o #eFat
- A A b3 2ol Aol
Depth Accuracy mm to cm mm to cm pm to mm mm to cm
Scanning Speed Medium Fast Fast/Medium Fast
. . Very short to very short to Short to long
Distance Range Mid range mid range mid range range
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P Outdoor Good Weak/Fair Weak/Fair Fair
erformance
PLOW Light Weak Good Good Good
erformance
Soft . . . .
Cofng{:)ffty High Low/Middle Middle/High Low
Material Cost Low Middle Middle/High Middle

- B2 14 HolE £ A% Fdlo 7

s AN G 2EZHS T3 Joint HAFE FHE D UELYD TV AR A

=~
4% AE
. go] Fve} 7% B4 2 Zdx 292 9@ Avg 54 24 3l
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Tracking Range 0.4~8m /0.3~5.8m(S version)
FoV 60H x 49.5V

Overall Size 150mm x 33mm x 33mm
Depth Resolution 640 x 480 @ 30FPS

RGB Resolution 640 x 480 @ 30FPS, 1280 x 960 @ 10FPS
Registration RGB/Depth/ Active IR
Latency 30~45ms

Data Transfer USB 2.0

External Power None

Microphone Integrated

Operating Temperature 10~407C

Maximum 8.89m

r
Maximum 5.8m
<
0 2
B 3
o <
3 |5 g
B o 3
o 3 =
o o 3
3 T |
5 o
R 3
EX o
i in
£v 3
- | ) -
Orbbec Astra Hardware Revision: 1 Orbbec Astra_S Hardware Revision: 1

« ZH g} 94 2EHE AT F JIEE PCE BHESAY AT + e ABAA
ZA 0T 3B A5 24
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Ma);. Width s_i.;gm. .M_aximum tim I Orbbec Astra Height Range
I
Y : Degree 15°
/- . -
I
4 1 Optimized 6m | :
; |
I |
v |
~ ' 4 t 1
|
Blind 1Tm | |
I
I
I ‘
¥ I - -
i |
- ¥
Orbbec Astra Distance Range Minimum 1.8m
Specification value
Processor Intel Cherry Trail Z8300 Quad Core 1.8Ghz
OS Windows 10 Default / Linux /
Ram 2GB DDR3L
Internal Storage 64GB

GPU

Intel HD Graphics, 12EUs @200-500Mhz

USB support

30x1,20x2

Network

100M Ethernet, WiFi & Bluetooth 4.0

Built-in Chip set

Arduino Co-processor:AT mega 32 u4

Video-output

HDMI & MIPI-DSI

Power 5v/2A
6 GPIOs from Main Processor
GPIO 20 GPIOs from Arduino Chip set

6 Plug and Play Gravity sensor connectors

FhEoT 3B 28 44 9@ A= o|n|x]
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- Zhileke] WA Ad3 2de AT a9 AdE =24
AR Aol VR FH= AR2E 53

+ 10T HBE szt A% H2E Az A4
¥ 5 U A%l XA BHEZ 1RAE AUz HFL PC /ROE

Origin Resource

Depth Map

Origin Resource Body Filtering
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Skeleton Result

. Zo] FHE B4 A4 AP R ~ANE A4S Awe] A9 95% ol 4ke] U4

S |

1

ol

olm #] #-2o] Losing Point7} ®o} 30% o]

Aoz MAE 1Hg

- \

Calculate Skeleton Stream

-
oo
pre
-

+Set as Root Position in VR
+Get the Root Position Value (X, Y, Z Axis)
+Get Each Side Joint Point Position Value

N J

. Ziveh APIE B8] ZRlzolA AL&SIA s 2AHE FRE Unity 3D /M3 3
ZEel] H)
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@

3 farm_h=afth sensor
m_sensor_id - varcharie4)
Mm_sensor_type : inti4)
m_sensor_value : longtext
rm_sensor_date : timestamp

m_participant_id : varchar(64)

5 O Sarm_lrealth result

@ m_result_id - int{16)

@ m_participant_id - varchar(g4)

& m_contents_id - varchar(g X
# m_contents_level © int(d)

# m_result score : int{4)

@ m_result_detail : varchar(312)

m m_result_date : timestamp

# W ow W

m_contents_id : varchar{16} i
m_contents_name : varchar(64) —
m_contents_type - ini{1)

m_contents_thumb : varchar(128)

m_contents_recommand : int(1)

g m_contents_etc - varchar{128)

¢ = bealth recommendation

m_remnd_id : varchar{g4)

m_rcmnd_type - int(1)
m_remnd_value : int{1)

m_participant id : varchar64)

o

@ m_cntsdata_id - varchar(64)

o hi=sith contents_data

@ m_contents_id : varchar(18)

@ m_cntsdata_substance © varchar{236)
@ m_cntsdata_date : timestamp
@ m_cntsdata_etc : varchar(g4)

« ZHl= A2l Hol&
Table Name Contents Table ID TB_07
4 ool B (Zol) & H] 31
m_contents_id VAR CHAR(16) el = o}olr] Primary Key.
m_contents_name VAR CHAR(64) HZel= ol &
m_contents_type INTEGER(1) ZH= FF
m_contents_thumb VAR CHAR(128) = HAdd
m_contents_recommend INTEGER(1) ZHl= AR
m_contents_etc VAR CHAR(128) ZHZ 7| EpALE
(W& =4 -- 7leh 24 st
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ZH = grEZ TS 93 ZeElx o2 Zelx 3, Zulx o|n|x Ay
AR & B{

el = PAAF(m_contents_recommend)= Fajzte] X AL FF Al A%
A 5o Araets i B #He AEsla oo HuE FI 9EY FTHxE
AFstr] A #FHx S AAHSH oy Fxe= MY APl wet AAE 5+ 9
e

tlolE EFd(Zol)

W&

H]

m_cntsdata_id

VAR CHAR(64)

AFAHu ofol ]

Primary Key.

m_cntsdata_substance

VAR CHAR(256)

AR g

m_cntsdata_date

TIMESTAMP

Al E LAt

m_contents_id

VAR CHAR(16)

el = ofolT]

Foreign Key

m_cntsdata_etc

VAR CHAR(64)

ARG R S| EA

CEE)

78t 2y &%

i

. m_cntsdata_substance®] 7%
5

H=o MEAHE g Frl= Resource

A= #dol wE

P A== Ue

dlelE B (Zel)

= Al A 2 oMo 22 2EgA A

BAE T ZH= 2= A% FAAERE UEH DB 740l wet HAE
Ly

DataZs #=x g|olE

W&

AZS7t LY A% F7be BE

Ll

°ol-&

v 11

VAR CHAR(64)

A5 ofelt]

Primary Key.
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m_rcmnd_type

INTEGER(1)

m_rcmnd_value

INTEGER(1)

m_participant_id

VAR CHAR(64)

Foreign Key

oAl BEY TA2E AT AT AFAF PR ol
2R Fo] A5, vl 9WE FF, AA ABFE S FRo| we} ARAF T
8 4uY

« TRz A3 EHolE

Table Name result Table ID TB_10
e ol B (Z2ol) -8 H| 31
m_result_id VAR CHAR(16) A3 oyt Primary Key.
m_participant_id VAR CHAR(64) Zed 7} ofolt] Foreign Key
m_contents_id VAR CHAR(16) el = o}ol] Foreign Key
m_result_score INTEGER(1) A
m_result_detail VAR CHAR(512) A3 A FALg)

Fo A% ARE AT Hol

g ZRlzo 5o W2 HA AR FHAAAY A7 AR g
A P2ERZ BT £ gloy e AP wep FxE AAY

2= P Aio wpep gE Au2x &8-S S FUHH 7 AA 38

« AlM AR Hol&

Table Name sensor Table ID TB_02
oy dolE B4 (Zel) & H] 31
m_sensor_id VAR CHAR(64) Al A ofol T Primary Key.
m_sensor_type INTEGER(4) AA F7F
m_sensor_value LONG TEXT A A gk
m_sensor_date TIMESTAMP AA R 3 )

m_participant_id

VAR CHAR(64)

Fel7} ofol o]

Foreign Key

L HAAT ALE
A HoB

st AlA ZERE

ST ohe
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A ABE o]t & Ba SYHOE A¥sty MM FF FB2 T dojy
A2, AZA, YA 5

AAGge BALD o=
e, QA gl wheh
WA FRE FelAst ARAA AAHo] Qom Felxe ootz 4

gex 2da&d ol Sequence Diagram

]| | ] [T Er= B

Login data

Identify User :

User Data

opt / [Data Viewer]

o _
Besponse |ist Viiewer

i
|
7991 J [Survey Editor] I
i

Request Survey Create/Moidﬁ
T Survey Editor

Selected Response Dala

Request Response Data

opt J [Array]

Response Dala

[ s | | st || s | | s
www.websequencediagrams.com

ﬂ«'”f ﬂi‘i— = oy
§ m_participant_id : varchar(64) ‘g m_category_id - varchar(64 h # m_survey_id : varchar{64) @ m_sub_id : varchar(64)
2r(8) ! @ m_user_id : varchar{64) 1 @ m_category_id : varchar(64) @ m_survey_id : varchar(64)
@ m_category_name : varchar(128) # m_survey_parent : int{1} & m_sub_text : text
# m_pariicipant_age : int(3) @ m_survey_text . text @ m_sub_ex? : varchar(128}
@ m_participant_nfc - varchar(4) @ m_survey_image : varchar(256) @ m_sub_sx2
@ m_survey_ex1 : varchar{128} @ m_sub_ex3
ﬂ Lal B & m_survey_ex2 : varchar{128) B m_sub_exd
‘g m_user_id : varchar(64) @ m_survey_ex3 : varchar{128} & m_sub_ex5 - varchar{128)
E m_p pant_id : varchar(64) @ m_user_pw : varchar(128} m_survey_exd : varchar({128} @ m_sub_ex6 : varchar(128)
@ m_categery_id : varchar(64) » @ m_user_name : varchar(8) & m_survey_ex3 1 varchar{128} # m_sub_time : int{4)
@ m_survey_id : varchar(64) @ m_user_phone : varchar(32) & m_survey_ex6 : varchar(128) !
@ m_sub_id : varchar(e4) @ m_user_mail - varchar(128) # M_survey_time : int{4)
m m_reply_starttime - datetime [ m_user_birth : date
m m_reply_checktime - datetime m m_user_legindate - datetime
& m_reply_answer : text # m_user_logincount : intfd)
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2=

dloly EFd(Zol)

W&

=1l

m_category_id

VAR CHAR(64) 7He|aLg] ofelt Primary Key.

m_category_name VAR CHAR(128) FH 18] ol &
m_user_id VAR CHAR(64) # A ofeld Foreign Key

AT AES 93 BRAR AE Hol&

UL A E olgoz Aush A% dela AnE F7

e

e s tlolE EFd(Zl) W& H oL
m_survey_id VAR CHAR(64) A& oteld Primary Key.
m_category_id VAR CHAR(64) ZHe ag] ofold Foreign Key

m_survey_parent INTEGER(1) AE s Bi
m_survey_text TEXT AE Eg

m_survey_image VAR CHAR(256) AE 2z ol x]
m_survey_ex1 VAR CHAR(128) AE SR HII
m_survey_ex2 VAR CHAR(128) AE SH B2
m_survey_ex3 VAR CHAR(128) AE " H7I3
m_survey_ex4 VAR CHAR(128) AE SH 274
m_survey_ex5 VAR CHAR(128) A& 8" 175
m_survey_exb6 VAR CHAR(128) AE SH 276
m_survey_time INTEGER(4) AE S AR

4 ERol WE HE 3% Hold

CERARE A7) 95 e ofol YRE BA

grel steRgoE AL 4

< m_survey_text, m_survey_image &5 F3| H2E BFH} ojn|x] HHEHE

o

m_survey_parent A HE Sa) 2¥3}
_]
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« AE SRS HolE
Table Name survey_sub Table ID TB_05
g=4 tlolE EFd(Zol) W& H] 21
m_sub_id VAR CHAR(64) 38 E ofolf Primary Key.
m_survey_id VAR CHAR(64) A& oteldy Foreign Key
m_sub_text TEXT s =&
m_sub_ex1 VAR CHAR(128) sh¢ %/ H7I1
m_sub_ex2 VAR CHAR(128) she S H72
m_sub_ex3 VAR CHAR(128) sk & 2713
m_sub_ex4 VAR CHAR(128) a9 S B4
m_sub_ex5 VAR CHAR(128) she & H715
m_sub_ex6 VAR CHAR(128) skel & 2716
m_sub_time INTEGER(4) she & A AT
L HEE AR wE Y& TAske skl Hols
ERARE AEstr] fef 72 A& ofoly HEE B
AE SHS AW 7 55 RHII7HA Fold 5 low AR s wE $H
JEH ol 29t T2+ HAH
PI7IA 2 SHAIbS FARCR AT F low 4 FEY FEHANE Sol&
o] ofd A-¢ ol FoF

c AF S HolE

Table Name reply Table ID TB_06

q4cd tlolE B (Z2l) W& H| 3L
m_reply_id INTEGER(7) A& 8% otely Primary Key.
m_participant_id VAR CHAR(64) ez} ofolh Foreign Key
m_category_id VAR CHAR(64) ZHe 3L g] ofolH Foreign Key
m_survey_id VAR CHAR(64) A& okeldy
m_sub_id VAR CHAR(64) st oot
m_reply_starttime DATETIME =5 AAE AR
m_reply_checktime DATETIME <3 AT A7
m_reply_answer TEXT +H W&

Folatel ME SHe FUSE Hol

AR $BE 2Es] Y8 Fo A ofo]t)(m_participant_id)E =

S H3 @%0 F79 sEE 59 ARE FZ3r] 98 m_category_id,

FHE AZEY e 7|EF o= JSON FeHE =24 21
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« X AF APP, Web #&] Aulx~ 74

. Xu] HE APP/Web 435w

MMSE H2x23%

NEREEDE]

1< ofolc]
#

g% a9 ssragzs
ws (W = z
wa 517 ofolrl sER0lE 253 ol setay
1 PIT0811047645 wt “
2 pr7oBTI0szN st @
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%0 48 =233 Sequence Diagram

‘ ‘

[ |

‘Sumay_mutmu.ﬂ.‘

Input Personal Info

Load Survey List

Select Survey

Answer Result & Finish

e——1

Selected Survey Index

Questlon Text

=y

Question 1’9'_6_8_><

i [ e—

Save Answer

[ [ i || et s

opt_/ [JSON]
Answer Data
Send Status
Upload Result o
¥

Netify Submmit Result

gz 43 VR 7}33t
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Play Range 1 Play Range 2 Play Range 3
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Brain Activation 1 Mid Level High Level
(base 1 method) (+ 2 method) (3 method more)

Result Judgement

Continue Play
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Content Sequence Diagram

(o] [comonvomon | [ cone e | prempeny [ pesr—")| | [

Input Persona Info i i
Load Content Flattomn i

Gonteat List

!
Personal Info

Personal Info & Play History.

Request

Index information

Recommand Content

Selected Content Index

Resource Load

Load Statusels

‘Control Monloring | ——————
—

PR T——)
Finish Alarm >:<

TISGN]
Resull Data

Send Status

Finish & Information

Input Resuit Data

Play Result & Finish

Natify Submmit Play Info

eer | in Hardler Contont Manager | BIGDATA Flatforn Adspler
) Wi websequencediagrams. com
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CUERS

ROW ol
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@ w4

& =2

DIAGNOSIS

MS_PARAM_VALUE

COLLECT

MS_PARAM_FILES

e e e
Hey ¥ AEA 7|

MS_IDX

i
I
n

comment

data type

m_participant_id

Mel A ofelt]

p181206144536, p181206144826...

m_participant_name ol & 4%, oA
m_participant_gender 44 1,0..

m_participant_age 1}o] 67,64

m_participant_work An T/ = g =, =/ 3
m_participant_mental A4 ¥ o] 8l

m_participant_physical

2
N
ok
ol

m_participant_address

m_participant_nfc

off | N
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- 7]l HolE ElolE HE 5

P s/t Table a v @8 @ :
% o o 3 U %
glole e o]z 44

=

- 701 AlA HlolH 5%

gojs Hy Elms 48

column comment data type
ms_p_idx A2~ 7] 1,2,3,...
ms_p_code o]l JlEWHZ 1,2,3...
ms_p_no AAF HE 1,2,3...
ms_p_height 7 156.0750185,156.6542339...
ms_p_weight =5 63.48227744, 61.11068946...
ms_p_bpressure_r et / ol 79.12073667, 82.21780916...
ms_p_bpressure_s gt/ 7= 117.3275463, 149.969658...
ms_p_bmi weight/ (height*2) 20.33710393, 19.50495941...
ms_p_date ZAAFAIZE 2019-08-23 12:21:009....
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STEP2 =X . e

e
POP E7te v Z+sE
ERY £7tg ML
REH ] =
COLLECT ErtE » 2019-08-12 04:08:29
column comment data type
stepl A Aebd =
step2 A=Y LA

T3H 3AIZE 7] 18,22,26...

POP FTeE 0,20,30...
PTY ARSL: Rl 0
REH &5 58,65,80...

DATETIME

Ao
o
>
N

2019-06-21 03:00:00
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- AA A dolH e AR

column comment data type
ms_idx AlE 2 7] 1,2,3,
ms_code =X I Di1..
ms_course =X A 100,101...
ms_date =4 A=t 2019-07-14 15:48:24
m_idx Hy I IZE= 9999
ms_step =X Z2 AFE TGA 0
ms_level =4 FF 0
=4 42 (RED, YELLOW, GREEN,
BLUE ©9]2 F3 vhpe) Jes 1}
ms_score El¥. RED : ¢F=2 AdE], YELLOW: | BLUE, RED, GREEN, YELLOW
A7, GREEN : Hold ZH|, BLUE
S A
ms_target_joint =4 o4 A4 LeftShoulder
ms_relative_joint A o 98 LeftHip
ms_concern_joint =4 o T4 34 LeftHand
ms_param_value =4 v g gk -91.63343
ms_param_files =74 ygtu g 3 20190719145948 MoveRecord.txt
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participant=read.any("participant.csv", sep="\t",stringsAsFactors = F, header=T)

#H o Bl A
participant$m_participant_work=ifelse(participant$m_participant_work=="NULL","&=/ %/ Z}5

" participant$m_participant_work)

participant$m_participant_mental=ifelse(participant$m_participant_mental=="NULL","°] & 1 =
" participant$m_participant_mental)
participant$m_participant_physical=ifelse(participant$m_participant_physical=="NULL","©] /%l =

" participant$m_participant_physical)

participant$m_participant_address=ifelse(participantSm_participant_address=="NULL"," & WA ThA]
™ %54 " participant$m_participant_address)

#gA ol E Y
weather=read.csv(“'@ & gl o] E.csv", sep=",", header=T, stringsAsFactors=F)

#17dele 99
health=read.csv(“2l A &) o] E12.csv“,sep=",“, header=F, stringsAsFactors=F)

“ o«

names(health)=c(“ms_p_idx“,“nfc_cd”, ms_p_no“ ,“ms_p_height®,“ms_p_weight*,
“ms_p_bpressure_r*“,“ms_p_bpressure_s",“ms_p_bmi ", “ms_p_date®)

health$nfc_cd=as.character(health$nfc_cd)

#2218 id_num o

participant$m_participant_nfc=ifelse(nchar(participant$m_participant_nfc)==1,pasteO(participantSm_partici
pant_nfc,’0"),participant$m_participant_nfc)

participant$nfc_cd=participant$nfc_cd=substr(participant$m_participant_nfc,1,1)

#ololg =< 2 |4 A
participant_health=left_join(participant,health, by="nfc_cd’)
ph_data=participant_health(,c(1,3,4,7:9,13:17)]

#FH AA
ph_data$m_participant_mental=ifelse(ph_data$m_participant_mental=="0]4-%1-5-",0,1)
ph_data$m_participant_physical=ifelse(ph_data$m_participant_physical=="¢]4-¢1<",0,
ifelse(ph_data$m_participant_physical=="o{7}’,1,
ifelse(ph_data$m_participant_physical=="&{ 2]’,2,

ifelse(ph_data$m_participant_physical=="0] 71|/
32]",3,4))

R o E 2o 2AS Q% G A
ph_data$ms_idx=sample(32:104,size=263,replace=TRUE, set.seed(1234))
ph_data$REH=sample(58:95,size=263,replace=TRUE, set.seed(1234))
ph_data$T3H=sample(16:29,size=263,replace=TRUE, set.seed(1234))

#xXgd oy 99
diagnosis=read.any("diagnosis.csv",sep=";“,header=T)

#ldd oy A2
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diagnosis=d'iag)nosis%>%filter(diagnosis$ms_score! =’NULL’&diagnosis$ms_target_joint!="NULL’&diagnosis$m
s_scorel=

#rlolB =Q2(FHFulolEH Al AA)
Hdata=left_join(ph_data,diagnosis, by="ms_idx")

#udEe W A4
Hdata$bpressure_H=ifelse(Hdata$ms_p_bpressure_r>80&Hdata$ms_p_bpressure_s>120,1,0)

#oe e 2 Az 79

Hdata=Hdatal,c(2:6,13:14,21,22,27)]

Hdata$m_participant_work=ifelse(Hdata$m_participant_work=="+=",1,

ifelse(Hdata$m_participant_work=="=/%" 2,
ifelse(Hdata$m_participant_work=="3=/%}/3}<=" 3,
ifelse(Hdata$m_participant_work=="3}-4"4,
ifelse(Hdata$m_participant_work=="%"5,
ifelse(Hdata$m_participant_work=="3}<=/3=/%",3,00)))))

Hdata$ms_score=ifelse(Hdata$ms_score=="BLUE’,1,
ifelse(Hdata$ms_score=="GREEN’,2,
ifelse(Hdata$ms_score=="YELLOW’,3,
ifelse(Hdata$ms_score=="RED’,4,0))))

#FTENS AT FXY HE
for( in 1:10)

Hdatal,il=as.numeric(Hdatal,il)
}

#3DA T ALt
cor_H=data.frame(round(cor(Hdata),digit=3))

Big Data Platform

Process

Kafka Consumer

Integration
LKafka Broker

AlZEt
2L

daemon T S —
Consumer Group® " Mzrat

' / Elasticsearch ANALYSIS | |+ Fr

1 Isartition3 o m -.'D
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[E;}a}é%%z@g Y HULNMBEES)
= oroicy g =lg=g=i=h=1] [lg=2=1] 2= A e E [;z:i ng‘:??
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e o2 | | 1= JezEE g
T s T Freume ] N2ip] e Nexd SR ?Egﬁfﬁ't)ég ey aE
e O] mmaeim exanin
e bR bt ic31 e
T = | apomes
SN = = mm e
Column Type Size Nulls Auto Default Comments
id BIGINT 19 null
auth VARCHAR 20 manual
confirmed BIT 0 0
policyagreed BIT 0 0
deleted BIT 0 0
suspended BIT 0 0
mnethostid BIGINT 19 0
username VARCHAR 100
password VARCHAR 255
idnumber VARCHAR 255
email VARCHAR 100
phonel VARCHAR 20
phone2 VARCHAR 20
institution VARCHAR 255 713, A
department VARCHAR 255
address VARCHAR 255
city VARCHAR 120
country VARCHAR 2
firstaccess BIGINT 19 0
lastaccess BIGINT 19 0
lastlogin BIGINT 19 0
currentlogin BIGINT 19 0
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enrol [table]
id
; user_enrclments [table]
enro
T id bigint[19]
— A status bigint[19]
enrolid bigint[19]
- 1 I l 2 = userid bigint[19]
timestart bigint[19]
user [table] timeend bigint[19]
id modifierid bigint[19]
auth timecreated bigint[19]
confirmed timemodified bigint[19]
deleted < 3 i 0 =
mnethostid
username
idnumber
zte] AbgAte] 5% HolEE BE we] L el ¥ 4 s pgE U AP A
=2 Al2EolN HEshs $8 715 9 AR &lo] §o] stEs 74
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SET IS dUN T4
B ol 22

#3218 BRES Y el
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A
example.xlsx

s 58
# EEC ofoic ] ) ddge % Hapd= iz 2 7tel gAl A
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FA=MIBAFET admin-3101-1

1.B2EHEER
TS UESLICH Za0s =i el

v (R .
. EEEEN| N EfhE
MB= F=2
] zAH AE okzk FAEH LHEH =B/
IAH D i i | =t 2 : <‘ el e
FAMT : \7 c2] MEE S
B F00 B S00 e
PFRHAEZVHEYE IE(RT)
Tollname = 03] B~ SR EAT
shortname
e =
summarvformat [——
farmat
showarades descriptionformat
newsitems
o=
enddate
marker C.DL.II'SECDUnt
maxbytes peisible,
showreports timemodified
visible depth
theme path
timecreated theme
timemadified
column Type Size Nulls | Auto | Default [Comments
id BIGINT 19 v null
category BIGINT 19 0
sortorder BIGINT 19 0
fullname VARCHAR 254
shortname VARCHAR 255
idnumber VARCHAR 100
summary LONGTEXT 2147483647 e null
summaryformat TINYINT 3 0
format VARCHAR 21 topics
showgrades TINYINT 3 1
newsitems MEDIUMINT 7 1
startdate BIGINT 19 0
enddate BIGINT 19 0
marker BIGINT 19 0
maxbytes BIGINT 19 0
showreports SMALLINT 5 0
visible BIT 0 1
theme VARCHAR 50
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X_ MCPA ADC ; = é% |
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RF TX Spreading ‘l:’ackell ard UID:183 175 26 219
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RFID A5 39

// 2tolB2i2] siH
#include <SPI.h>
#include <MFRC522.h>

// SS(Chlp Select)J,} RS et o AX

7/ CFox] P ool eSS T ool wrol mol magrt
#define SS_ PIN 10

#define RST_PIN 9

// 2ol Bale] A
MFRC522 Ffld(SS PIN, RST_PIN); // Instance of the class

MFRC522::MIFARE _Key key:

//01R DS} ¥]ws}l7]9j5t W
byte nuidPICC[4];

void setup() {
Serial.begin(9600);
SPI.begin(); // SPI A&t
rfid.PCD_Init(); // RFID A]&+

//x27] 7] ID 7<7]2}
for (byte i = 0; 1 < 6; i++) {
| key keyByte[i] = 0xFF;

Serial. prmtlnéF( This code scan the MIFARE Classsic NUID. ")
Serial.print(F("Using the followmg key:
} printHex(key.keyByte, MFRC522::MF _ EY_ SIZE):

void loop() {
Stk g2 dolka ol w cioj4t

914l g]

// A3 ﬁfﬂ Ei“

if ( T rfid.p ICC_IsNewCardPresent())
return;

// D7} AT 3oz dolska oW tloliy
7/ =

if (T rfid. PICC_ReadCardSerial())
return;

Serial.print(F("PICC type: ")):

//7FE2] EFlS gloj2r}.
MFRC522::PICC_Type piccType = rfid. PICC_GetType(rfid.uid.sak):

//2UEo &% ,
Serial. prmtln(rﬁd.PICC_GetTypeName(plccType)):

// MIFARE A Q1x] =}Qlstal ofLfl 2]&

if (plCCType = MFRC522: :PICC_TYPE_ MIFARE MINI &&
piccType I= MFRC522::PICC_TYPE_MIFARE_1K &&
glCCType I= MFRC522: ‘PICC_TYPE_MIFARE_4K) {
erial.printin(F("Your tag is not of type MIFARE Classic."));
return;

/ 7‘C7

il
ol
rO
olr
Sk
3
o [

D:O

// WOt B[2 Aoj 91AE RF 7leol clariu.
if (rfld uid. uldByte‘O] 1= nuldPICCLO] |

rfid.uid.uidByte[1] != nuidPICC H
rfid.uid.uidByte[2]| != nuidPICC|2
rfid.uid.uidByte[3] 1= nuidPICC|3

Serial.printIn(F("A new card has been detected."));

// IDE AAsi=ot. for (byte i = 0; i < 4; i++) {
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.
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2mzo|d HE 1 2HO|HE(FE) e
2mo]d 7 Zal(55) 20| d 3 (I:) getforecastGrib
AzYE S Zoot7| sl 2RYR, BRAIZL, OHAH X R,
< majjo] A emjo|4d 49 o2 Y ZHQ F5| ZHOoR ABRPRETC, ASHZE LA}
e UHAIZE, OE2X]|H X FH, OI22]Y ¥ ZHO HEE EIsk= ?ls
Call Back URL N/A
Z|cH olAlR] AlO|= [ 1764bytes]
o S AIZF [ 46ms]
AR E(E =) getForecastGribRequest
s= AR ELY Hed
A ollA| 21 2% HMTE, HMO| sigshs ME HeE zslsich
M3l @my0|M N/A
HAIRE(E ) getForecastGribResponse
SEOAIR]| = _
Hu ojA|Z| EFY AEF
gjjA|R|] HH == HAlA|e] HA =0 o2t dE HYE AlSEict
HTTP Method [ O] REST (GET, POST, PUT, DELETE)
AR http://newsky2 kma.go.kr/service/SecndSrtpdFrestinfoService2 /Forecast Grib
H=2H(ED) H=HFHE) #5370 | FERE MEGI0lE H=4Y
(H4)ServiceKey MHE[A F| 255 1 SERVICE_KEY MH|A 012
(Z4)base_date W AURY 8 1 20151201 153 128 19 dF
. 06 A] S (EHATR)
(Z14-)base_time WHAIZ 4 1 0600 T
-0fAl2Zf 40 2 OlF &2
O| 2| HO| X ZHL
I A Al A 4
(L4)nx o224 X ZHE 2 0 18 «H3 oM 2pm 2bx
o=z el Y ZhEgt
(") of=2d Y =B 2 0 1
F)ny 2218 Y Z JHA o AT HZ
numOfRows of H|0|2] At 4 P 0 10 oh WO|Z] Zt 4=
pageNo WOz Hs 5 0 1 | 0|2] Hs
_type Etgl 5 0 xml, json xml(Z|22}), json
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oA R|E getForecastTimeDataResponse
dZH(I2) (=) #=237 | g5 | 4EHolH g$=4d9

resultCode d3E 4 1 0000 b= U e

resultMsg ZH0f Al 2] 50 1 OK Z A 2|

numOfRows shmjoj2| #up 4 | 2 0 10 gh M0|2] A3t 4

pageNo M|z ¥is 5 0 1 mojz| ¥is

totalCount M a4 7 0 12334 A A &

baseDate S A} 8 1 20151201 |115¢ 12€ 19 4#

baseTime U A2t 4 1 0630 06AI30& 28

nx Ol=22]H X ZHE 2 0 S5 Y MBERY X ZHH

ny Ol=21™ ¥ 2HE |2 0 127 YHAst oRAY Y T
AAZTEIE

category Al TETE 3 1 LGT . oiT AAE HE

festDate ofl2 At 8 1 20121110 | GIEYAHYYYYMMDD)

festTime CliZ Al 4 1 2100 0| = AIZHHH24MI)
o= 2t

festvalue Ok 4! 2 0 0 - Category(Rt=7H2)01 CHEt OIZ 2t
*= SiCh 22T z=R

REST(URI)

http://newsky2 .kma.go kr/service/SecndSrtpdFrestinfoService2 /ForecastGrib ?ServiceKey=AH| A 7 |&base_date=201512
01&base_time=0600&nx=55&ny=127&pageNo=1&numOfRows=1

http://newsky?2 .kma.go.kr/service/SecndSrtpdFrcstinfoService? /ForecastGrib ?ServiceKey=A{H| A 7 |&base date=201512
01&base_time=0600&nx=55&ny=127&pageNo=1&numOfRows=18&_type=json

S AR
{response>
{header>
<resultCode>0000<{/resultCode>
<resultMsg>OK<{/resultMsg>
<{/header>
<body>
<items>
{item»
{baseDate>20181010</baseDate>
<{baseTime>0600</baseTime}>
{category>RN1</category>
<nNx>55</nx>
<ny>127</my>
{obsrValue>0<{/obsrValue>
fitem>
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- lolE 4 7% A 2 7
JSON DATA

{"response":{"header":{"resultCode":"0000","resultMsg":"OK"},"body":{"items":{"item":]
{"baseDate":20151021,"baseTime":"0500","category™:"T3H" "fcstDate": 20151021, "fest Time":" 0900, "fcstValue™:-50, "nx"
e

{"baseDate":20151021,"baseTime":"0500", "category":"UUU","fcstDate™: 20151021, "festTime":"0900", "festValue® -5, "nx":
1.1y,

{"baseDate":20151021,"baseTime":"0500", "category”":"WVWV" "fcstDate": 20151021, "festTime":"0900", "fcstvalue™:-1, 'nx":
1,"ny":1},

{"baseDate":20151021,"baseTime":"0500", "category":"POP" "fcstDate": 20151021, "festTime":"0900", "festValue -1, " nx™:
1."ny":1),

{"baseDate™:20151021,"baseTime":"0500", "category”:"REH", "fcstDate":20151021, "festTime™:"0900", "fcstValue" -1, nx":
1.'ny":1},

{"baseDate":20151021, "baseTime":"0500", "category":"PTY" "fcstDate":20151021, " fcstTime*:"0900"  "fcstValue":0,"'nx "1
Sny"ay,

{"baseDate":20151021,"baseTime":"0500", "category":"R06","fcstDate": 20151021, "festTime":"0900", "festValue™:0,"nx": 1
Sny",

{"baseDate":20151021,"baseTime":"0500", "category™:"S06", "fcstDate™: 20151021, "festTime™:"0900", "fcstValue™:0, "nx™: 1
'yl

{"baseDate":20151021,"baseTime":"0500","category":"TMN" "fcstDate":20151021 ,"fcstTime":"0900", "fcstValue™:0, "nx":
1,"ny":1},

{"baseDate":20151021,"baseTime":"0500", "category”:"TMX", "fcstDate”:20151021, “festTime":"0900", "festValue”:0,"nx":
1,"ny":1},

{"baseDate":20151021,"baseTime":"0500", "category":"SKY", "fcstDate": 20151021, "festTime":"0900" , "festValue™: 1, "'nx ™
1,"ny":1},
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A3J™E FJE - Entity.cs

new Dictionary<int, string>()

public static Dictionary<int, string> CourseName
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4

« A H B dagEe & FAEAS 53 1A H dd ZE =0 7Rk
sl Target Joint= &% (Elbow)#& o] =11 KeyPoint Jointe &5 (Wrish = 2}t

« T 09 Joint Eo 3 Zd=Degree)s T3H7] YAAM= HAsFE TS E3
tan(Angle) = Height / Width-3 ®1 &3 Angle= atan(Height / Width)Z o] &

« FYEZ H33H Angle = Mathf.Atan2( Height, Width )8 & & X%

« Atan2 2 gr¢telmE = ARRS 98 dHets ARE wEs Fe A
Mathf Rad?2DegsS 2 &

« Mathf.Rad2Dege] 3t2 360 / ( = x 29} 2=

« AEF2 o7 ARge AF(EHICE =91 float Angle = Mathf.Atan2( Height,
Wight ) x Mathf Rad2Deg = A%
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A3J™E FE - MotionCompare.cs

[R12F]
public class MotionCompare : MonoBehaviour
¥oid Start()

_bodySkeletons = new Dictionary<int, GameODbject[]>();
_bodies = new Astra.Body[Astra.BodyFrame.MaxBodies]:

if (Entity.e.Count == 0)

y Entity.e.Add(new Item { diagnosisCode = "D1", diagnosisName = "TestCode" });
Debug.Log("<<< AT F & >>>>" + Entity.e[0].diagnosisCode);

Debug.Log('<<< AT ¥ >>>>" + Entity.e[0].diagnosisName);

dataRecord = new DataRecord(Entity.e[0].diagnosisCode):

CheckCurrentCourse():

}
private void MotionCheck(GameObject[] jointList, byte bodyID)
if (lenableDiagnosis) return;:
samplingJoint = jointList;
Vector3[] joints = new Vector3[jointList.Length];
for (int index = 0; index < jointList.Length: index++)
joints[index] = jointList[index].transform.localPosition:

| GetAngle((int)Entity.DiagnosisEntity[ Entity.e[0].diagnosisCode][currentCourse], jointList);

private void GetAngle(int courseNumber, GameObject|] jointList)

Vector3 v;
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switch (courseNumber)

case 100:
v = jointList[3].transform.localPosition - jointList[4].transform.localPosition;
if (ItoggleFunc01.isOn) return:
diagnosisResult = Mathf.Atan2(v.y, v.x) * Mathf.Rad2Deg;
DiagnosisAngle(courseNumber);
dataRecord.RecordBodyJoint(courseNumber, jointList, new int[] { 3, 4 }, diagScore, diagnosisR

esult);
break;
case 101:
v = jointList[3].transform.localPosition - jointList[4].transform.localPosition:
if (ItoggleFunc01.isOn) return:
diagnosisResult = Mathf.Atan2(v.y, v.x) * Mathf.Rad2Deg;:
DiagnosisAngle(courseNumber);
) dataRecord.RecordBodyJoint(courseNumber, jointList, new int[] { 3, 4 }, diagScore, diagnosisR
esult);
break;
case 102:
v = jointList[6].transform.localPosition - jointList[7].transform.localPosition;
if (ItoggleFunc01.isOn) return:
diagnosisResult = Mathf.Atan2(v.y, v.x) * Mathf.Rad2Deg;
if (diagnosisResult > 0)
diagnosisResult = Mathf.Abs(180 - diagnosisResult);
?lse
diagnosisResult = (diagnosisResult + 180)x-1:
DiagnosisAngle(courseNumber);
) dataRecord.RecordBodyJoint(courseNumber, jointList, new int[] { 6, 7 }, diagScore, diagnosisR
esult);
break;
case 103:
v = jointList[6].transform.localPosition - jointList[7].transform.localPosition:
if (ItoggleFunc01.isOn) return:
diagnosisResult = Mathf.Atan2(v.y, v.x) * Mathf.Rad2Deg;
if (diagnosisResult > 0)
diagnosisResult = Mathf.Abs(180 - diagnosisResult);
else
diagnosisResult = (diagnosisResult + 180) * -1;
DiagnosisAngle(courseNumber);
) dataRecord.RecordBodyJoint(courseNumber, jointList, new int[] { 6, 7 }, diagScore, diagnosisR
esult);
break;
[5=]

private void DiagnosisAngle(int courseNumber)
switch (courseNumber)
case 100:
case 102:
if (diagnosisResult < 5)
diagScore = Entity.DiagnosisScore.BLUE.ToString():
else if (diagnosisResult < 10)
diagScore = Entity.DiagnosisScore.GREEN.ToString():
else if (diagnosisResult < 40)
diagScore = Entity.DiagnosisScore.YELLOW.ToString():

else if (diagnosisResult > 60)

diagScore = Entity.DiagnosisScore.RED.ToString();
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else
diagScore = Entity.DiagnosisScore.RED.ToString();
break;
case 101:
case 103:
if (diagnosisResult > 70)
{ diagScore = Entity.DiagnosisScore.BLUE.ToString():
else if (diagnosisResult > 50)
diagScore = Entity.DiagnosisScore.GREEN.ToString():
else if (diagnosisResult > 30)
diagScore = Entity.DiagnosisScore. YELLOW.ToString();
else if (diagnosisResult > 10)
diagScore = Entity.DiagnosisScore.RED.ToString();
else

) diagScore = Entity.DiagnosisScore.RED.ToString();
break:;

s
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ex)[{type lefthand,
x-ax:30.81, y-ax:102.1,
z-ax:50.32, up-x: 1.85,

up-y:1.44, up-z:0.88, fw-x:
3.33, fw-y:3.44, fw-z:2.22,
time:00:05:32} {...},...]

- V=9 Holy 3 AlxE T
- dloly 3 2 &
« &2 A4 el 30fps ~ 60fps £
« VR 2"l= 52 ¢4 &<

L

s 1A= S ZH] ] 25% ol A

3 9 9 2 slE 9 AN B Asd
Sk B
Specification value
Processor Intel 8™ m3-8100y
0s Windows 10 Pro / Linux / Android
Ram

8GB LPDDR3

Internal Storage

64GB eMMC V5.01

GPU

Intel HD Graphics 615, 300~900MHz

USB support

3 x 30,1 x USB Type C

Network

WiFi 802.11AC 24G & 5G, Bluetooth 4.2,
Gigabit Ethernet

Built-in Chip set

Arduino Leonardo

Video-output

HDM]I, Type-C DP
Power 5v/3A
GPIO 12C, 12S, RS232, UART, RTC
Size

115mm x 78mm x 14mm
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8 o+ | 1942 = o 5 69.6 1595 | 265 | 129.7 | 1145 59.5 55 A9 | =&
9 Fxx | 1946 = o 9 68.9 173 23 | 1066 | 1484 76 80 A7) | =e
10 s o | 1942 = 62.2 160 242 | 117 182 135 69 ZE(19)
11 o] o | 1954 = o 12 543 1523 | 233 | 1187 125 81.6 68 Ade) | BE
12 L o | 1956 Lls o 9 67.4 157.8 27 | 1338 | 159.6 | 107.2 67 A% (24) =
13 o o | 1937 = ¢ 10 59 1528 | 253 | 129 158.4 84.8 68 A48 | BE
14 i o | 1954 = o 16 454 1549 | 189 | 954 147.6 88.2 62 A9 | BEF
15 Ea o | 1945 o 13 524 1529 | 223 | 114.6 | 1516 83.6 77 A4E0) | e
16 Ea o | 1948 L3 ¢) 11 69.4 1522 | 284 | 1403 | 1652 92 78 A48 | B
17 iy | 1939 = o 8 72.3 1633 | 271 | 1323 | 1663 89 65 AEQ2) | e
18 Eia ol 1937 | = 9 o 15 60 1555 | 249 | 123.7 | 1874 | 1216 71 44 | EE
19 ESy o | 1941 o 10 449 1489 | 202 | 106.8 162 75.5 79 A5 | BEE
20 L o | 1960 o 10 53.8 1555 | 222 | 110 133.2 86.8 63 A4(3E0) | BE
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21 Foex o | 1948 = o 7 495 | 1464 23 | 1229 | 1478 | 86.3 63 A28 | %
22 o o | 1951 kls o 11 61.3 147.5 | 281 | 1472 | 1408 87.4 72 A26) | B&
23 L o | 1945 3 o 14 627 | 1504 | 27.6 | 1429 | 1746 | 964 70 AE23) | BE
24 | A o | 1963 o 15 663 | 1558 | 272 | 146 1544 | 908 74 425 | B&
25 Slkd o | 1945 = o 9 674 | 1528 | 28.8 | 1467 | 1452 | 884 81 425 | B
26 U o | 1941 = o 8 636 | 1568 | 28.8 | 1286 | 1452 81 73 49 | 2%
27 o o | 1961 ki3 o 10 653 | 150.7 | 28.7 | 14738 160 97.4 81 428 | &
28 | A | 1937 = 61.1 165.3 | 223 | 106.1 184 103 68 7 =(18)

29 | A o | 1946 11 56 1488 | 252 | 1332 | 1578 | 782 54 AZ23) | V&
30 | & o 1931 o 13 544 | 1637 | 202 98 1612 | 96.2 84 ZAEQ0) | 2%
31 free Wl 1942 | = 569 | 164.2 21 | 1011 180 108 92 7 7d(24)

32 | o | 1942 = 11 55.6 | 1493 | 249 | 1283 | 1566 | 89.8 83 A40E0) | 9
33 L o | 1942 = o) 10 55.6 1439 | 266 | 1449 | 1448 91 9 429 | B
34 i o | 1948 lj 1 o 12 635 | 149.7 | 203 | 1465 | 1355 | 78.25 71 A48 | B%
35 e o | 1942 = o 9 477 | 1507 | 209 | 1079 | 159.6 | 90.6 86 4028 | A%
36 o+ o | 1953 w o 10 773 | 1552 32 | 1593 | 1508 | 91.8 84 B(30) | @&
37 | T o | 194 | = & o 7 545 | 1554 | 225 | 1123 | 1444 | 826 73 B26) | %
38 o+ | 1939 o 16 689 | 163.8 | 25.6 | 1241 | 2004 | 100.8 75 328 | @&
39 fres oo 1942 w o 11 824 169 28.8 | 1385 176 98.25 63 4027 | B
40 L e 1940 W o 11 619 | 1679 | 219 | 1042 | 1722 | 996 84 BE22) | %
41 o]+ oo 1942 = 65.6 | 1663 | 23.6 | 113.7 251 131 69 7 74(28)

42 o]** ¥ 1944 = o 7 89.3 167 319 | 153.1 161 108.7 85 425 | A%
43 Z Wl 1943 | = R o 7 776 | 1701 | 268 | 1294 134 84.7 78 AEQ1) | 2E
44 o** o | 1960 3 o 9 544 | 1592 | 215 | 1042 | 1592 | 87.6 61 4028 | A%
45 | e | 1947 = o) 9 58.1 1572 | 235 | 1153 181 99 69 824 | 9&
46 | A oo 1941 = o 9 545 | 1622 | 206 | 993 | 1652 89 70 B827) | %
47 | A o | 1942 w o 18 59.1 1516 | 257 | 1319 165 9.4 74 B4026) | B
48 L o | 1954 w o 10 613 | 1438 | 29.6 | 1627 130 73.8 62 428 | %
49 | b= o | 1936 B o 18 509 | 141.7 | 253 | 1413 159 83 70 FF11) | BEF
50 | A o | 1942 = o 6 583 | 1498 | 259 | 1354 | 1718 | 99.2 79 B4206) | S
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AS H: 65
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6) 712 17 38 AR 5 Aujed FH o] A

s | oog | 4w| 52| Y | R ﬁgﬂ% Az | az | e | W osys | oo | | wgan | 2X
1 [ol#x | w1937 | + 743 | 1595 | 29.2 | 1427 | 218 | 108 | 61
oo e x| 1940 757 | 168.4 | 266 | 1288 | 145 | 83 | 79
3ol w x| 193 696 | 1655 | 253 | 122 | 133 | 70 | 91
N A N 59.8 | 1599 | 233 | 1147 | 132 | 53 [ 61
AR AR 655 | 163.1 | 24.6 | 118 | 146 | 8 | 73
6 [ A% % | o [ 1946 @) 764 [ 1422 [22.9 | 126 | 1834 | 908 | 63 e
7w e T4 | E O 7 T2 T60.9 [ 27 136 [ 2046 | 1138 | 53 | AAGE) | we
§ Telwx |9 104 | =70 5 1696 | 1595 | 265 | 129.7 | 1145 | 595 | 55 | A#C9 | &
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9 | Hxx | F | 1946 = O 9 68.9 | 173 23 | 106.6 | 148.4 76 80 | AR | =&
10 | Axx | of | 1942 = 62.2 | 160 | 24.2 | 117 182 135 69 | A=(19)

11 | o] | o | 1954 = O 12 54.3 | 1523 | 23.3 | 118.7 | 125 816 | 68 | B(26) | HE
12 | =*x% | o | 1956 iy O 9 67.4 | 157.8 | 27 | 1338 | 159.6 | 107.2 | 67 | AL | F&
13 | x| o | 1937 = O 10 59 | 152.8 | 253 | 129 | 1584 | 84.8 | 68 | AAH(@28) | HEF
14 | Wbk | of | 1954 | =, @) 16 454 | 1549 | 189 | 954 | 1476 | 882 | 62 | A9 | K&
15 | ZAxx | o | 1945 O 13 524 | 1529 | 223 | 1146 | 1516 | 83.6 | 77 | AFGE0O) | <&
16 | Axx | o | 1948 o O 11 69.4 | 152.2 | 28.4 | 140.3 | 165.2 92 78 | A28 | uke
17 | ¥bsx | | 1939 = O 8 72.3 | 1633 | 27.1 | 132.3 | 166.3 89 65 | AE(Q22) | &
18 | Bk | ] 1937 | =, O 15 60 | 1555 | 249 | 1237 | 1874 | 1216 | 71 | AHQ24H) | B
19 | Zx%x | o | 1941 O 10 44.9 | 1489 | 20.2 | 106.8 | 162 755 | 79 | AR5 | BHE
20 | Yxx | o | 1960 O 10 53.8 | 1555 | 222 | 110 | 1332 | 86.8 | 63 | AAH30) | B&
21 | Fxx | o | 1948 = O 7 49.5 | 146.4 | 23 | 1229 | 1478 | 86.3 | 63 | A28 | &
22 | o] % o] | 1951 iy O 11 61.3 | 1475 | 28.1 | 147.2 | 140.8 | 87.4 72 | A6 | uke
23 | Y= x o] | 1945 s O 14 62.7 | 150.4 | 27.6 | 1429 | 174.6 | 96.4 70 | A=(Q23) | HEF
24 | A% o] | 1963 O 15 66.3 | 155.8 | 27.2 | 146 | 1544 | 90.8 74 | AR | =
25 | =% o | 1945 = O 9 67.4 | 1528 | 28.8 | 146.7 | 1452 | 88.4 81 | AR | =+
26 | Y% o | 1943 = O 3 63.6 | 156.8 | 28.8 | 128.6 | 145.2 81 73 | BEQ9Y | HEF
27 | o] % % o | 1961 o O 10 65.3 | 150.7 | 28.7 | 147.8 | 160 97.4 81 | ARQ8) | o
28 | A=k | | 1937 = 61.1 | 1653 | 22.3 | 106.1 | 184 103 68 | A=(18)

29 | kx| of | 1946 O 11 56 | 148.8 | 252 | 1332 | 157.8 | 782 | 54 | AE(23) | &
30 | @k || 1042 O 13 54.4 | 163.7 | 20.2 | 98 1612 | 962 | 84 | AT(20) | HEZ
31 | frxx o 1942 | =, 56.9 | 1642 | 21 | 101.1 | 180 108 92 | 324

32 | frxx o] | 1942 = O 11 55.6 | 149.3 | 24.9 | 1283 | 156.6 | 89.8 83 | AHQE0) | &
33 | Yxx o] | 1942 = O 10 55.6 | 1439 | 26.6 | 1449 | 1448 91 96 | Q9 | ok
34 | Fxx o] | 1948 ;}ié O 12 63.5 | 149.7 | 20.3 | 146.5 | 1355 | 7825 | 71 | A28 | BT
35 | BFxx | o | 1942 = O 9 47.7 |1 150.7 | 20.9 | 107.9 | 1596 | 90.6 | 86 | A28 | K-
36 | o]%kx | o | 1953 3 O 10 77.3 1 1552 | 32 | 159.3 | 150.8 | 91.8 | 84 | AXAGE0) | F&
37 | Tk o | 1944 | = W O 7 54.5 | 1554 | 22,5 | 112.3 | 1444 | 82.6 73 | A6 | o
38 | o]xs% | | 1939 O 16 68.9 | 163.8 | 25.6 | 124.1 | 200.4 | 100.8 | 75 | AAH28) | k&
39 | frEx | | 1942 s @) 11 82.4 | 169 | 288 | 1385 | 176 | 98.25 | 63 | AR | H&
40 | Ypskk | | 1940 iy @) 11 61.9 | 1679 | 219 | 104.2 | 1722 | 99.6 | 84 | AE(22) | &
41 | o)k sk | | 1942 = 65.6 | 166.3 | 23.6 | 113.7 | 251 131 69 | A73028)

42 | o)k sk | | 1944 = O 7 89.3 | 167 | 319 1531 | 161 | 108.7 | 85 | AAH25) | K&
43 | Ak * W 1943 | =, R O 7 776 | 170.1 | 26.8 | 1294 | 134 84.7 78 | A= | HEF
44 | o]k k o | 1960 s O 9 54.4 | 159.2 | 21.5 | 104.2 | 159.2 | 87.6 61 | B8 | HEF
45 | ko | 1947 = O 9 58.1 | 157.2 | 235 | 1153 | 181 99 69 | AR | o
46 | Ak ok | | 1941 = O 9 54.5 | 162.2 | 20.6 | 99.3 | 165.2 89 70 | AR | o
47 | Ak ok o | 1942 s O 18 59.1 | 1516 | 25.7 | 131.9 | 165 96.4 74 | ARCO) | =
48 | B}k k o | 1954 s O 10 61.3 | 1438 | 29.6 | 162.7 | 130 73.8 62 | B8 | HEF
49 | Wk | of | 1936 | A O 18 50.9 | 1417 | 253 | 141.3 | 159 83 70 | 50D | BE
50 | Ak | of | 1942 = O 6 58.3 | 149.8 | 259 | 1354 | 171.8 | 99.2 | 79 | ARQ6) | *&
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2 21H =1 1940

3 271% =1 1935

4 21H =1 1938

5 218 1 1948

6 27|14 of 1946 @) 7 3]
7 2% ) 1946 @] 7 Ha(28) 2=
8 2718 t 1942 e} 5 HAH29) =2
9 271% 1 1946 @) 9 HAQR7) S
10 271Y of 1942 Ax(19)

1 27|14 of 1954 @) 12 2 (26) HE
12 21 o 1956 (@] 9 Ha24) 2=
13 2718 of 1937 e} 10 HAk28) HE
14 218 of 1954 @) 16 &9 HE
15 2718 of 1945 e} 13 430 Ee=
16 27|H of 1948 0] 1 HAH28) 2=
17 218 =1 1939 @) 8 A2 (22 w2
18 2714 o 1937 @) 15 HAh24) HE
19 2714 of 1941 @) 10 HH&@25) HE
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21 271%8 of 1948 @) 7 HAH28) b=
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1 )0 | & 1942(78) = O 3 | 62.7 | 1665 | 226 | 59.9 4.76 | 185 88 A7329)
2 TFOE | ¢ 1938(82) X O 3 | 753 | 1652 | 276 | 58.7 | 2832 | 146 70 A =(23)
3 ¥O# | 1948(72) ks O 3 | 689 | 1679 | 244 | 61.1 | 1275 | 128 71 A4@0)
4 5Oou | ¢ 193981 = ©) 3 | 874 | 1622 | 332 | 56.0 | 56.13 | 151 71 A3(26)
5 yox | o 1942(78) = O 3 | 526 | 1443 | 253 | 399 | 3193 | 128 72 A2
6 o)JOA | o 1954(66) = O 3 | 55.1 | 1526 | 237 | 473 | 16.39 | 130 71 A 28)
7 JyoF | # 1940(80) X O 3 | 685 | 1683 | 242 | 615 | 1144 | 146 76 A6
8 30 | 9 1948(72) = O 3 | 534 | 1456 | 25.2 | 41.0 | 30.12 | 131 63 A4@0)
9 AOCE | 9 1948(72) X O 3 | 65.7 | 157.7 | 264 | 519 | 26.52 | 163 80 ’(26)
10 | 210" o 1938(82) ks O 3 | 731 | 160.7 | 283 | 546 | 33.81 | 142 65 A2
n | 30% | 9 1952(68) = O 3 | 554 | 1521 | 239 | 469 | 1815 | 122 63 A4(26)
12 | 910" o 1942(78) = O 3 | 713 | 159.1 | 282 | 532 | 3405 | 124 57 A4@0)
13 | A04¢ o 1941(79) = O 3 | 636 | 1644 | 235 | 58.0 9.73 | 160 53 A9
4 | $0% | ¢ 1949(7D = O 3 | 67.5 | 162 25.7| 55.8 | 20.97 | 118 63 A 425
15 | 208 | & 1942(78) = O 3 | 756 | 1693 | 264 | 624 | 2121 | 139 71 A G0
16 | 20OA k1 1940(80) = O 3 | 86.4 | 1637 | 322 | 573 | 50.71 | 142 77 A=)
17 | /OF | & 1942(78) L3 ©) 3| 797 | 1689 | 279 | 620 | 2853 | 139 70 A¢E0)
18 | 9)OF i 1938(82) X O 3 | 615 | 1626 | 233 | 56.3 9.16 | 173 86 A=QD
19 | 9)O¥ ki 193981 X O 3 | 699 | 165 25.7| 585 | 19.49 | 139 58 A4@0)
20 | 04 ki 1946(74) X O 3| 731 | 1742 | 241 | 66.8 9.46 | 175 87 A5
21 | °IOH ki 1940(80) X O 3 | 738 | 1686 | 26.0 | 61.7 | 19.53 | 144 69 A5
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2 | FOA | o | 1944(76) X O] 3[412] 156 [ 169] 504 | -182 | 146 65 | A=)
23 | olO% | o | 193882 P O| 3| 576 1595 | 226 | 536 | 756 | 136 54 | AAH25)
24 | O | o | 1948(72) 0 O| 3662|1552 27.5| 49.7 | 33.25 | 169 76 | A9
25 | O | o | 1945(75) X O| 3| 5551533 | 236| 480 | 15.70 | 169 68 | A28
2 | A0« | o | 193783) X O| 3| 5831526 | 250| 473 | 23.15 | 146 69 | A=(@3)
27 | #OF | & | 1942(79) X O| 3| 681 1652 250 587 | 16.05 | 164 71 | A8
28 | HO% | o | 1954(66) = O| 3| 4641552 193] 497 | -6.60 | 145 80 | AAED
29 [ ROe | 2 | 194279) = O| 3| 6521599 255| 539 | 2094 | 148 83 | AAH25)
30 | AOZ | & | 1949(7D) = O| 3| 7051562 289 506 | 39.38 | 159 85 | A9
31 | 2O | o | 1947(73) = O| 3| 6751568 | 27.5| 511 | 32.04 | 136 74| A9
32 [ wO4 | o | 1942(78) = O| 3| 465 | 1508 | 204 | 457 | 171 | 180 105 | AAE0
33 [ %O@ | o | 1954(66) 0 O| 3| 6L5| 1441 | 296 | 397 | 54.95 | 142 75 | AH28)
4 | Ao | & | 1940(80) = O| 3| 6L1]|1585]| 243| 527 | 16.05 | 122 64 | A=(18)
3B | %O | o | 1942078) = O| 3| 555 1482 | 253 | 434 | 27.94 | 137 64 | A9
36 | YO | o | 1947(73) = O| 3| 6351554 263| 499 | 27.36 | 152 72 | AAED
37 | oY | & | 193368 | B+ O| 3| 5521624/ 209]| 562 | -L71 | 157 65 | AAH26)
38 | 0O | o | 1947(73) = O| 3| 6271485 | 284 | 437 | 4364 | 150 76 | A2
39 [ WO= | ¥ | 193882 X O| 3| 5351586 21.3| 527 | 144 | 135 60 | A=QD
0 | AOM | & | 194173 ) O| 3| 7021709 240 638 1001 | 131 55 | AAQD
4 | H0Z | & | 193882 = O| 3| 80 | 1684 | 282| 616 | 29.95 | 140 71 | A=Q2)
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Measurement Method of Musculoskeletal Health Status by the
Motion Analysis on VR Contents based Agricultural Work

Jae-Hong Youn', Min-Tae Lee'’, Eun-Seok Kim'"

ABSTRACT

v

Musculoskeletal disorders show symptoms of pain and dysfunction caused by accumulation of minute
damage on nerves and blood vessels which are related to specific body parts. This is more likely to

oceur in the elderly. In Korea, 40:3% of the agricultural population s over

years old. I these cases,

the portion of musculoskeletal disorders is more than 8% in acute/chronic diseases related to agricultural
work. Therefore, measures for physical health care and safety prevention of elderly farmers are needed.
In this study, we intend to propose a method 1o measure musculoskeletal health condition through the
motion recognition device and VR contents. For this. we snalyze the agricultural work causing
‘musculoskeletal disorders of farmers, and suggest a motion analysis algorithm that can measure the health
condition of the musculoskeletal system. In addition, we are going to propose @ training method customized
for farmers on the basis of VR contents in order to prevent musculoskeletal disorders.

Koy words: Musculoskelotal Disorders, Agricultural Work, Motion Recognition, Virtusl Reality, Health
Care
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Evaluation and Analysis of VR Content Dementia Prevention
Training based on Musculoskeletal Motion Tracking

Min-Tae Lee', Jae-Hong Youn'', Eun-Seok Kim'*

ABSTRACT

Recent
in senile diseases such as vascular

. the inerease in the elderly population due o an aging society has led to a relative increase
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 lo 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
suppart 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, Agriculiural Work, Motion Recognition, Virtual Reality, Health
Care
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Abstract

musculoskolets] excreises and domentis prevention braining
prowent musculoskekctal discases
from Tepetitive Brming activitics and dementia due to old age. The training mcthods proposed o this study
consist of modules for measuremant mnd training of musculoskeletal health status and mental health stuns.
Using u mation. recognition camem and faming activity-based VR conens, we messure the musculosketetal
health stitus and colleet basic data on mental health sttus through dementis screening and sitple cogithe
fnction. tests, medmmeﬂm“wm‘;mdtﬂhmd
musculoskelet] diseases and dementin using feming activity-based VR
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A Method for the Analysis of Musculoskeletal
Movement through Virtual Reality based Specify
Motion Area
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Method for Improving Motion Analysis Performance through
Rotational Motion Tracking of Motion Recognition Based
Musculoskeletal Analysis
Mintae Lee", Yunsu Park®, Eunseck Kim™
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Abstract

Direct diagnosis of musculoskeletal disorders caused by agricultral work of the elderly is accurate, but
when indirect dingniosis iy slectively performed, disgnosis sccuracy s low due to subjective judgment and
environmental conditions. To compensate for this, there is & problem jn that the routional motion of the
Joints. canmot be tracked: when performing musculoskeletal disease analysis osing depth camers motion
recognition. [n fhis Study, we use the weanble gloves equipped with the accelertion semsor and the gyro
sensor 40 obtain the rotational motion values of the amm joints and expand the mnpe of motion recognition
for musculoskeletul disesse analysis, The proposcd method can improve musculoskeletal  dingniosis
performance through motion recognition and. improve the accuracy of indirect diggnosis.

Keywords: Musculoskeletal Disorders, Motion Recogaition, Depth Camera, Wearable, Sensar
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Abstract
In this swdy, we propose a analysis method for mental heslth satus assessment seale of metion
rocogrition based VR caotents for physical activity and dementia prevention training. Far this puposc, ihe
questionnaire used in the Koren K-MMSE will be uilized with the digitalized smart survey system and

the rosults of motion recognition-based physical activity
papose, we will mslyze the coclation between the

nod dementis trining VR content lest For this
K-MMSE smart survey sysem and VR contest

performance resalt scores for motion recognition-based physical activity and dementia prevention training,
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Dementia prevention training and mental health status
analysis method through VR content
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Study on content design method based on joint
measurement items for development of
musculoskeletal movement analysis content
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