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Summary

Chronic pain and general physical discomfort are common symptoms, yet contain important
information on the clinically relevant state of the human body. This is especially true when it
relates to disorders or malfunctions found within the human musculoskeletal system.
Although clinical pain research is confounded by many complex factors, it must be
overcome by promoting a multidisciplinary and holistic approach that integrates both
traditional oriental techniques with Western medicine and science. In order to overcome
such difficulties, this paper aims to realize a computerized visual-graphic representation of a
therapist-guided technique called the Somatic Balance Restoration Therapy (SBRT). The

thesis is composed of the following chapters:

Chapter 1 describes the current status of related research works on musculoskeletal
pain and on various kinds of alternative medicine.

Chapter 2 introduces the SBRT, including motivations, experiences and the accumulated
database accumulated during the practice in Vancouver, Canada. This leads to the most
essential concepts of the SBRT which gives a totally pain-less method with emphasis on the
Fundamental Motion Elements (FMEs) and Motion Tests.

Chapter 3 is devoted to application of the methodologies based on systems engineering,
utilizing Interpretive Structural Modeling (ISM) to categorize the FMEs. This has turned out
that the active motions and associated motion defined in the SBRT process correspond to
reachability and antecedent matrices, respectively.

In Chapter 4 the human musculoskeletal system is modeled by 15 rigid bodies
connected by 14 joints with 80 degrees of freedom of motions. Relations between FMEs and
joint motions, joint motions and muscles and other relations are derived in matrix formats
with binary elements. The matrix representing the relation between Active Motions and Joint
Motions is used as diagnosis to identify malfunctioning elements of the human
musculoskeletal system.

In Chapter 5, the results of the Motion Tests and the diagnosis matrix are combined to
make it possible to identify malfunctions and to select the most effective Active Motions for
remedy. Three measures have been derived for this purpose, and the measure based on
the correlation coefficient between pain motions and comfortable motions is one of the
candidates for computerized visualization of the SBRT process.

Chapter 6 concludes that the visualized SBRT approach is an easy-to-succeed
technique to the next generation, which represents a significant step forward in exercise
therapy. This technique can be used as an educational tool for the inexperienced practitioner,

as well as a management tool for established practitioners.
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HOEIFEDOELEES D> TSI EICERLE. LL, HEROELOFEKE
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Table 2.1 SBRT Ak D%

£

1965 F | MRE/IMREFHRSRAMENRIKZE

1977 % | PREFUTREMRZEZRILZA, FLATREIARHABREHE

1977 4£ | Vancouver ™ Therapeutic touch techniquet 5 £ X FERE 215

1977 4 N —NIZTFETEEZHRD D

1995 4 | Kayo Somathic Balanceology Clinic % Vancouver [Z Tl

;igzi“ SEIRKENS VAR SM (BHE, TRBZSmML, #HF-EE)

2000 4F | ARHZERER AR

20009~ | mmmks REALECHELHRES
2006 4

2002 4 47T 5 LREE] (FEGB) HR

20034 | FA T IS LEEE ATV LAOEESHFRA  2007—008539

20054 | 2ERKENS OAMRESE (ZREB) [CHE
Keynote-speakerCH > - FERITTEFFR L HEL), BEEREZHBNIND

2006 4 International Union for Health Promotion and Education Zffi& &,

NV —NKETHXFER

2008 fF | B KERERVATLT AL - IRTAU MERAZE

2008 4= | ASME (American Society of Mechanical Engineering) A&

2008 4 | JSSME (BAHEFR) AR

2009 4£ | INCOSE Singapore X& THRXHR

2009 4= | UBC (University of British Colombia) CARIS LABEE&#ME A

20104 | ASME Vancouver FLIZEWNTHRIHESR

20134 | HAABIZZRAR

20134 | FDA/ASME Washington, D.C. CERXHEX

Table 2.2 SBRT &N AL (BIK - hAOTSRTF 4 v O HFELEDLER)

D F B SBRT
1 | HERE A~ DA »HY ;L
2 | FEORE BERTICEOGWMEFIC | BELOOEHA FIZKHHEER
FOEBFNEABE | EOBEMREEHICLLED
BIER
3 | HERE BHEESICLNHD | BREBELEITDH-HERE
4 |BEFEDYRY HEHH Y HMEEL
5 | AEE WA BEGL, ELULGEREHY
6 | 72557 B BREXTERAA b+ BREZE
7 | T=E~—=R1E kS B
8 | it AD AT LLRARE | REF AVEL— 2 XEORES
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o5 AR CTEHRMICENTEMEZ TREE] LYY, 20 TEEE] ICLo T
BEHICHE SN 28EE DHEEIE] LIPY, Zh 520K L TRAESEL IS, EAH
TEOHIZIZEENE 80 fli & EENEIC L o CTifke S 2 #EhEEN 56 Fidh v, EAEMEDS
FHET 136 fHEE 70D, £ 2.3-1 [CFHEEBO FEOFE S L 4FRA R L, X212 SBRT 0)3‘5@%
40 FEZBHRAICRT. TEME 80 fIL, EEOLELAHIES 5K, BT ORI
AOFETOD2 7N —T B EINHIOT, EEEINOEEIN—T AT NV—T L u;u,g,
# 2.3-2 | EENENE 56 FEIXEEMEIC L VBRI DD, TRAEBILEZFE T 5 TH)
TEIZIZ R V20D T, FEMEL IZRIO 7 V—F 2 LTz, 3 2.3-2 (TR T HEBBEITEDOEF 512
DU TIE, No.81~No.108 £ THMIMIFIHZHA L, No.109~N0.136 £ TH' 5 DRHEHEIC
HETD.

TEHE &EBIENE & OBRIC OV TR, THEOLERIL] &) EEMEEBNIZE > T, T
W%,

4 1y 4
N 2> AD > e s 2’ LW Rk
e B AR j{ Al T .8
AR /4 it o Q@R
B A BN A~ g7 @ S8 o
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¥ ¢ D [
£ Y\i' ’fa& LL’ "& ?’ ? 7 ﬂ/ & P o
!"%-20 o nts=” gl = }u ’_&f;c“ “iﬁ‘ f f
09/49 10/50 11/51 12/52 13/53 14/54 15/55 16/56
c’{:\lﬁ'ﬁ, ‘-';?L‘- "\ Q g F!’ g % {L\ ,.’f/}i’\ :n ’
s B IR B 1 WA ol 1
LS e 1A I ' 1 .\ 4 i
\ \ 134 RS
17/57 18/58 19/59 20/60 21/61 22/6% 23/63 24/64
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"Ccsz.ﬁ; 2 Ao o éf :..-:Mhi \7'; 2 X
e~ /' ﬂ ) ‘,.l b Z > \L‘ 2 X ]‘ /0,'{('
76N « i BN -
§[6\5 ?/66 27(/@7 28/68 2?/69 30/70 31/71 ) 32/72
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e\: (€ 5 Pl Tl L= —eod R e d.
{ ',\, /‘." \/"‘..ix‘ 1 Smas i = =P '. e fa T ;
33/73 34/74 35/75 36/76 37177 38/78 39/79 40/80

Fig. 2.1 Forty Active Motions of the SBRT
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Table 2.3-1 List of Active Motions

Left Group Right Group
No Motion No Motion
1 Turn neck to left 41  Turn neck to right
2 Tilt head to left 42 Tilt head to right
3 Elevate right shoulder to head 43 Elevate left shoulder to head
4  Stretch right arm above head 44  Stretch left arm above head
5 Extend arm to left 45 Extend arm to right
6 Rotate right arm downward 46 Rotate left arm downward
7 Rotate left arm upward 47 Rotate right arm upward
8 Twist both arms to left 48 Twist both arms to right
9 Stretch right arm upward 49 Stretch left arm upward
10 Swing both knees to right 50 Swing both knees to left
11 Swing right knee outward 51 Swing left knee outward
12 Swing left knee inward 52 Swing right knee inward
13 Swing both lower legs to left 53 Swing both legs to right
14 Swing right lower leg inward 54  Swing left lower leg inward
15 Swing left lower leg outward 55 Swing right lower leg outward
16 Elevate left hip upward 56 Elevate right hip upward
17 Raise left knee 57 Raise right knee
18 Twist both legs to left 58 Twist both legs to right
19 Rotate right leg inward 59 Rotate left leg inward
20 Rotate left leg outward 60 Rotate right leg outward
21 Stretch right heel 61 Stretch left heel
22 Stretch right arm & heel 62 Stretch left arm & heel
23 Raise left leg off ground 63 Raise right leg off ground
24 Stretch left arm above head 64 Stretch right arm above head
25 Extend left arm to left 65 Extend right arm to right
26 Elevate left shoulder upward 66 Elevate right shoulder upward
27 Twist right shoulder off ground 67 Twist right shoulder off ground
28 Raise right shoulder & left leg 68 Raise left shoulder & right leg
29 Twist right hip off ground 69 Twist left hip off ground
30 Swing both knees to left 70 Swing both knees to right
31 Swing right knee inward 71 Swing left knee inward
32 Swing left knee outward 72  Swing right knee outward
33 Rotate both legs to right 73 Rotate both legs to left
34 Rotate right leg outward 74 Rotate right leg outward
35 Rotate left leg inward 75 Rotate left leg inward
36 Raise right knee to shoulder 76 Raise left knee to shoulder
37 Pull right heel to hip 77 Pull left heel to hip
38 Push left foot upward 78 Push left foot upward
39 Pull right foot downward 79  Pull right foot downward
40 Raise right leg off ground 80 Raise left leg off ground

Note1: Left and Right Directions of Active Motions are assigned by convention
Note 2: Active motions 1-23 and 41-63 are conducted in the Face-Up position
Note3: Active motions 24—40 and 64—-80 are conducted in the Face-Down position



Table 2.3-2 Associated Motions

Face-up Face-down
No Motion No Motion
81 De-elevate right shoulder from head 109 Turn neck to right
82 Raise right shoulder from ground 110 Turn neck to left
83 Push right shoulder against ground 111 De-elevate right shoulder from head

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

De-elevate left shoulder away from head

Raise left shoulder from ground
Push left shoulder against ground
Pull right arm to body

Pull left arm to body

Contract right hipbone to head
Elevate right hip bone from ground
Push right hipbone against floor
Contract left hip bone toward head
Elevate left hipbone from ground
Push left hipbone against ground
Push right leg outward

Close right leg inward

Push left leg outward

Close left leg inward

Pull right knee toward head

Push right knee against floor
Bend right knee up from ground
Pull left knee toward head

Push left knee against floor

Bend left knee up from ground
Contract right heel toward head
Raise right heel from ground
Contract left heel toward head
Raise left heel from ground

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

Push right shoulder against ground
De-elevate left shoulder from head
Push left shoulder against ground
Pull right arm to body

Contract right arm toward foot

Pull left arm to body

Contract left arm toward foot
Contract right hipbone toward head
Push right hipbone against ground
Contract left hipbone toward head
Push left hipbone against ground
Push right leg outward(abduction)
Push right leg inwards(adduction)
Push left leg outward(abduction)
Push left leg inwards(adduction)
Pull right knee toward head

Push right knee against floor

Pull left knee toward head

Push left knee against floor
Stretch right heel outward
Contract right heel toward head
Raise right heel from ground
Stretch left heel outward

Contract left heel toward head
Raise right heel from ground
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BfERIEE %

Fig.2.2 Turn Neck to Left

BB ED — 2 LU RIS 5. Miid o8 cE a2 AIZBd@3E (FBEES 01)
% Fig.2.2 123 . ZOEEZ Step 1 2Bk T Step 2, Step 3 DJETIRAIZKEL LT
W &, ZOBEORRASEZBZ5H7-0 T, OBME Bl 2IEA LA ODEE (EfE
FH521) BLXOEMZENEL8E (@1FES 93) 72 E0EBEOEHNBRICHEE SIS
E 9%, 2 INo.01 HOERI L) TS EEENEO I Th 5. £ < OBRE KT
T OREAZRBLANC LY, No.0O1 HOERIL ] ZEEfEL L CHE S IuEEEEIT 13 fid
HZEBHBA LI, ZNBITUTO®EY THD.

Table 2.4 TEIE No. 01 [HFO&ERIL | (ZHE§ 5 EE

BitE4 BEES BitE4 BEES

1 EBoORZEE{MIEL  No.05 5 HEBEDEE LNV No.82
2 HOFHONEDY No.19 6 EREDOFIETFNRY No.84
3 LEOFEHDIMNEY No.20 7 O UAHT No.86
4 HROBEMIEL No.21 8 Ainn| & H4 No.87
9 AEHEOMLULTT No.91

10 EEBEOME LAY No.92
1M1 EEBOFEE LY No.93
12 LEBEOEFE ERY No.104
13 DM No.107

FEUIZBWT, 1~4oEEENF4AEIS, FEMEICRVEL2EETHY, K2.3-1IZEFENT
W5, —J, 5~130HEENENEIMIL, £2.3-2IC& SN HHEEBIOLDOEETH 5. 72383, [No.01
BHOLEBEIL] OXMHENETH S NodMEOARIL) RIS 13FELFHLL L, HEVEIED X}
A
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SELEZEZNT INo.O1E DL L] X INodEDLEI L] OXHEETIZH DA, HE
BEECIEZ2V. AL No. 214 OBEMIE L) 1% [No.61/E L DEEMIE L | OxIFEIE
TlHEH 523, No.O1TEDLEE L] OEBEIETIEZV. Sz iuE, No.214 & D {#
XL X INo.O1 ¥ D /EEI L) OEENEIMETH D /27— 1@ L, [No.61/ /& DREfHIE L
X No. 41EDOHE L) OMEBEIET, A7V —7ICBT 28ECTHS.

EENEEYZ 31T HEME L BIEORICIE, —EOHBEBEGREZ b OHEENEIRH Y, EDlk
RBI D723 ANA F AT =7 ZBTEH - & AN RMAEDERETER TS, ZDHM
HEDETEETHZ LICLY, FRIE—BEEARAL-XDOENITHKET 2 L5107k 5.

IO EEFEDDLE, BIRREICBWC, AR LT EAFETORY E,
RTOMEFANZBWNTESL ETOZEN L, KFELEL, BRAECETA VWS Z &
X, ZAO TEE 7+ —I27] WHICERVED [FA47 77 282REX] L0,
BHDIRNFERERD ZENTE D,

F72, ANEOHEKRRIT, BHCEELE> TWADT, FESEKEZHEARICH ) L
PERBEICHR R SN TV 5. ABNZE W TS ZOMIZE < OFEBEMER AT 2 Z & 23K
LTWa. L7eni>T, 80 FEDFEIIEICKT 5 136 FEDEATIE L OBIRIE, 80x136 Kk
FTEOITHITRIT HZ LM@Y THY, ZORBENSTZNER N OFH L/ s,
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23 X477 T LRk LEERIEREHT —FN—2R

(54T 7T LRKIE] DM OEERE & B D RE R, 447 77 2L,
(A7 7T hickN]), DEB Y +—I 27X 22 TOEBREISH LT HRICEMNTS
ZLETHD. Zhicky, BiE (bWIIRE) OB LB LSO —-MERERSH, AME
BIEORHMAIR AL LOBZHERE T —F X—2 L, BEEROFMAL ORI "THE & 72
D, NMEBHEHROEI S AT DERHTLFRNY 2525, TORE, HEEWEEZTEH
THFICL VIR CHRENTREICR Y, BEEIOFHEME & Zettzm Esd, EHFEO
BRIERSR L BENROBHERNELS L 725, UTICInDb 2Bl 5.

2341 XA T 77 L BEE  (M2.32H)

IRIENZ S IMIT (IEAML) F7213 5 SIRE (REVAL) TR0 2 R 12— oo FEhE
EREATO LOICHRT 5. 7 B MOIERICH » THREBREDEMELTT 5 L5, LU
To3EY DHEHENELS.

(1) PeEEE (Rl e=easy)
PREICRFFD L, BRICENT 285G
(2) #wmEME (Rt p=pain)
A D 720, FERE D ICEMER TE RWgGE
(3) WiEEE (i’ h=hard)
T A PEDIRVAY, BN & > THRIEICEE b L < B2 ngGE

¥, AN —TEERm G LICREIECH L2551, KOO IENEDL S
A& MR IC SR CREERICE ED 5.

UL EDOFERZBOFED FIMERTIZOWTITS 2 L 2 WA (F71382) 4T 5.
ZOREREK2IITRTEDE AT VT L7 F—~ v MIGEET S, BE - BEDOKEA L
L, BRRZEDWBRE S8y 5 2 L1372<, OHETEEEZRTT50HRTHD.

23D BB, R 2.5 T HERE OB HRERGERT — 2 DX AT 7T LK THD.
PREEEO A AR (—), WEEX (h=hard), JFEAEE (p=pain) TEIZHRARRE Zh
HOFETEILT D, JAAp lTERIEIC p1,2,3,4,5,6,7 L EFEFEMTETH 7ot A %R
L7z, 7z, TEROMIL, B2RHCE8EICEWIEAET 2 HIROIRETEN &2 BRI T 1
< v 7 2 p1, p2=B-2, p3=G-8, p4=G16, G-17, G-18, p5=F-5, p6, p7=F-1 ® L 5 |[Z[7* L
7. BlZIEpl : BOLERIL, p2: BOEE LIZHEWEAET DR ADOENIL B-2 L EIEHE T
FORHATHD Z & &I (Fig.APP-E-1). F7-, BIi2BRAELEZITIBRICE T X FgirE
IZHER T 28, (Ko@) 35, BEFMASEICLVFET 5. D RITREEED A
ZRE (o) THEAT 7T LFEEMICEEET 5 HIEOHH TH 5.
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e: easd,

IRNARARANE

3%

Fig.2.3 Diagram Format
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230K AT VT 57—~y MERASHEBRREORKRL, BRRERIC Lo
S EHWTERESNS. YUFICBWT, SBRTOEFNCE SO THIIT 5. 20124124 12
i N BVEDBERE TR L CIT72 - 7-SBRTOFE R A F: L THR2.5 [TR7T. v, #izos
RLERIL, FHEREICRT

K25 ITFEN TN DT DER - BRI, ROWBY THD.
1) AT REF S - KA DA =T v L™ R - B, BV Y 7 LES
2) %247 - F 15 MR LT O]
3) H21T - FE 2 —HAOHE - i (Fig.2.3 5 H)
4) 3T - EARBMER S - L5 - KOWRAFER - A O - & IEEE
5) % 51TLAKE : AR R A RS
) B RIRE O 72 DA

7 2.5 OIEFITIE, X 2.4-1 1287 7 FOBEN R EIE (p1~p7) & L TRk S 5.
2.4-2 1%, BT EA MPEBRE ISR LT 6 RO H CE IEiEE) (Exercise Therapy) T
H5.

# 2.5 OMABFERS 1170 41/01 EOEAE L e pl/ B-2 26l L7, No.dl EA
BlL) 2MEEfE (e=easy) TH Y, No.01 BHOLRMIL] 2EN (p=pain) TH-7-Z &
BT 1212 L, BB IR ENE & EERIAT W EREMEILIAT LW S IR E LTz,
FRAFERE 317D 45/05 WifiD/E 28 MIX L he DHEA X, [No.45 LD Ze S ARIL L)
23 h (h=hard) TR I BN AR EEZ R L, [No.05 ZEfidfiZe = MiX L) X e =easy
PEEETH 5. Therapy DIEICFE STV D 5%, TEHEE S No.05 : ZEfiDOFE%E X fifl
XLZACHEEEEE LTHWS Z L 2REd 5.

EBIZ, #£250 pain ICE SN D B-2 1, Fig. 2.3 IZHEDTZEBALD B-2 12 7 % %
U722 L 2BEWT 5. WA0iisB-2 X pl & p2i2, G-8 1% p3, F-11% p6, G16, G17, G18
1% p4, F-5 1% p5 IzENE st T 5. BIRANIIL, B 23k & 7R A 2 0% U Tk
D, BMEIELRZLLEICHE S EARIEICH L TRAZE LD Z L A2R LTS,
X].2.4-1 IR THIREMEX p1 25 p7 £TH Y, p1= [No.01 i DERIL |, p2= [No. 02
HOLEFB L] p3= [No51 HEONEIL |, pd= [No.16 ZEHHRO M EiF), p5= T No.
61 22 DEEIZ L ), p6= [No.14 HETFONEI L], p7= T No.17 EEDOME5] & %4
Thbd. TLTK 242 (X p1~p7 |[JHEB)T HPGEBEIET, 16 O AEEREEICHN
LNTZEMETH D.
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Therapy 1 : [No.21 A& DEERIZ L), Therapy2: No.13 WifE FDEIL |, Therapy
3:No.15 £ Fd4hal L], Therapy 4 : [No.05 ZEfgofEZe X L) X, £/ —70
TIRENE p1, p2, p4, p6 ZHEET HPSHEIETH 5.

Therapy 5 : [N0.69 £ E D&Y EiF ] & Therapy 6 : [No.80 £/ B 1%, 71—
T OFRENE pain 3: INo.51 HABEOWNE L |, pain7: INo.57 AEDHGES] & 774, pain
7 : INo.61 ZZ R DEMIX L] ZFMIET DPREIETH 5.

AR D K912, MAR IOREICERL T, #EEICEMT 5 2 L1372V IERHITHK
BREDNENEL T LT T 572010, Ba RO EMICBEDARENT D2 ERNH 5.

IHRHOHING BB X 91T, SBRT Ti, HBIEMELZMGRICRAESED L) 2ipl
TR L TITDR W, £, KED LL<ENE28ME Thabb, REIEORE WS L

RIRFETH D, 1241 BLOK 242 ITRINTWD 13 EOEBEICHONT, EIE
A N DFEIRIZ K O PERFE T O NS EALRE - P - FEBL A AT ST LT~y
N DOFEER T EEK 2.5-1 B IX] 2.5-12 (2R T
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Table 2.5 An Example of SBRT Record(Partially shown)

No A0005 ** 0001 Name ** Male Age:** Date: 2012/12/16
Note: R/L:Right/Left, U/D:Up/Down, h=hard, e=easy
B-2, F-1, F-5, G-8 G-16, G-17, G18 =Pain Area on Body Map (See Fig. 2.3)

Motions Check Pain Therapy
41/01Turn neck to (R/L) e p1 B-2
42/02Tilt head to (R/L) e p2 B-2
45/05Extend arm to (R/L) he 5
11/51 Swing right knee to (R/L) e p3 G-8
53/13 Swing both lower legs to (R/L) he 13
54/14 Swing right lower leg to (R/L) e p6 F-1
55/15 Swing left lower leg to (R/L) he 15
56/16Elevate hip up off ground (R/L) e p4 G16, 17,18
57/17Raise knee (R/L) p7 e
21/61 Stretch heel (R/L) e p5 F5 21
69/29 Twist hip off ground (L/R) eh 69
80/40 Rise leg off ground (L/R) eh 80

(Fox / Sl ) (B e A
1.('” ,’7. \ \% 5 Wos A
4 - Ig" \ - ;é’m} P iy ‘2?' o & Wt |
,_;;' ¥ X s o Ny “\ e e 3 < 3 e ) g > B g

\.‘ »_”& 7334 (\ p ? &)&‘{\ ‘b—”'ﬁ" A N & ]
) / Vi \ N < ’

Pain 1: 01  Pain 2: 02 Pain 6: 14 Pain 4: 16 Pain 3: 51 Pain7: 57  Pain 5: 61

Fig. 2.4-1 Pain Motions that are NOT performed by the Subject

= — - \
= N '3
Y . . o ! ,.'/I/ '
rlh TR ‘ . DD
# TS
i 0
Thpy 1: 21 Thpy 2: 13 Thpy 3: 15 Thpy 4: 05 Thpy 5: 69 Thpy 6: 80

Fig. 2.4-2 Active Motions Used for Exercise Therapy
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HEOEARL (HIIHIT)

1. BEOEEBEUL

28 AXERY

B2 HEEAICEY (85).

FE[HZEAICRY, EITE
oA (Kb iEbh
7)) EHATSESL.

Fig. 2.5-1 Turn Neck to (Right/Left) 41/01

2.5-1 @ 41/01 1%, EOLELBEILAZEKRL, No. 41 2MRLEHNE easy & L CidkS
%. F7z, No.01 NEJRENE p1 & L CRikS N, B-2 DEMLICH AN H D Ltk .
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HOEABIL (HBIET)

2. HOE#U

B ERED
B BEERHICRG-EEFEEES
\ (24819
FE I XFAZRAVFEE, EBHZRE
[SEDFBESICELTAT
KEEW. BRILRLC & 51247
Ly, BILPTVAZ (REFEB &
‘ KEINnNdA) 2HATLES
LY.

Fig.2.5-2 Tilt Head towards (Right/Left) 42/02

2.5-2 M 42/02 1%, EOLELEILAZEWKRL, No. 42 2MRLEHNE easy & L CRtdk S
%. F7z, No.02 NEJRENE p2 & LTtk S, B-2 DEMLICH AN H D Ltk d.
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MBEOELAREHIIL (HRIAT)

5. EBDEREMEL 2% WMFETFEDOLSICEAR
[ZIGIF %

B KB, ABETNhThEAR
=aEd.

FE +FEOLSICHEBEEEAIC
BT, EBZESSITECD
AANEIELTLESL. Hiil
T, RS ICHEBEEMIEL
THT, BIELYLTVA (F
FIESELLENERLEA)
FHZATLIZEL ]

HWR:DECDLDEMDESIZ) &
FETLLWBREEHEDA
A= DMHOT L.

RS

S

Fig 2.5-3 Extend Arm to (Right/left) 45/05

2.5-3 @ 45/05 I%, WilioiATsEEMIE LAE L, No. 05 2MLEEE easy & LT
FLEkIID. E72, No.45 BWEEZ S EE h (hard) & LTSN 5.
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FEEOHNERNEIL (BHBMAIT)

11. aROAEIL (BEIL)

CR®: BREIITH I ITED.
ReBIDERBEERIBIELEE

ES

B2 ATEAREN (B) £R (B)
[Zfg.

FETARZILITTI [TR-=FF
ERZENAERAIIZEL TH
T, BILPI VA (RIZEND
B) EBATLLEEL ]

BCERTTIE

=)

At

Fig.2.5-4 Swing Right Knee outward (Right/Left) 11/51

¥ 2.5-4 ®11/51 X, HEOS (F), W (E) BILZEKL, No. 11 2MRiEEE easy
LTtk D, £72, No. 51 NEIFENE p3 & L CRtdkS 4L, G-8 DELITIH #0305
LRl S ND.
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HEETOEABIL (HImHEIT)

EBE K% 90° (CHITFEE, mEE
MEA~G = F e, ARRERACER &
BE (FEBETAKEKE)
2B L529 5.
B®  BEN (B) &R (E) I2ET.
B TERETITTIC ITR-1-%%
ERESNMIERAIZELTH
T, BLOTUVE (EIZEAD
) EHZTLESL. )
D  BR BEBHORLELTA A=
13. EERTFOERL LTREHEY (EEY) LB
HEY (BEEY) ~ETEH
BB =D T YA DHHOT L

ECERITIE

Vi O

Fig. 2.5-5 Swing Both Legs towards (Right/Left) 53/13

2.5-5 ® 53/13 1%, METOLELREILEZEKL, No. 13 MREENE easy & L TRisk
Shn. F£72, No. 53 BINEEZFE S EE h(hard) & L TRl 5.
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ERETOSNEREIL (HEEIT)

14. BRETOREL (EEIL) @ &% AB%E 00° (CHFLFE, W
~NEIEB Y, KEEEHAKEEE
(FIXBRTHRKREKFEIZLE D
51293,

BY  EREPLICENSTER (£)
&5 (A) IZET.

 BE . TEBEHTEE WBAGIE

| BHTEEL, AREARKE
BEISHBECAETE:ED,

| ERERLIZLTHRTER ()
| L5 (B) IZALT, ELYT
WA (RIZEhZH) %%

f TLIE&EL ]
R ERESECHFTITERET
115 EABRNFHZAOT LN
L | o S
| EESRAE

Fig. 2.5-6 Swing Right Legs (Right/Left) 54/14
2.5-6 @ 54/14 1%, ERBETOHNEANREILAEZEERL, No. 54 NEENE easy & L TRl

PRI D, £72, No 14 NERENME p6 & LTtk 4L, F-1 DML AN & 5 L Fidk S
nos.
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ERETONEREIL (HEHEIT)

z%

15. ERFTOAEL (EEL)

wWeE

. ERRE 90° ICERIF-FEE, KD
~NGEHFE, KBRHBLKREEE
(FIXBRTHRKREKFEIZLE S
K515 5.

ERERDICEISTEN (K)
EAR (AH) IZET.

TEREHITI-EE, BE~5=

BFEHETLEEL, KEREAER &

BEICHEDEZAETEKEDL,

EREHPDLIZLTRTZES (B)

EA (B) ICEILT, BEILYT

WA (RIZENDAH) #HAT

-1

EREECHMIFTITHIKRRET

T35 EEBRNIEHT LN

L S py

Fig. 2.5-7 Swing Left Legs (Right/Left) 55/15

2.5-7 P o 55115 1%, ERTOHENEILEZEKL,

ELTCRgkSD. F£72, No. 55 MREEA £ B h

24

1No. 15 A RiEENIE easy
(hard) & L CRigkEins.



BEomY BT (HIMIT)

RS EBROAEIT, BRRFEIF
REETKRICEIT. (BLREBRICT
3)

BE  EREEV, EZRAORSDEXRHA
~NENOTEEAMICHY EIF

| 5. (ALREKIZTS)

B8 (FY, EREILT, ARITEIT
FRETRICBEILET. IITT
WBERZEME->T, ERIDORKS
ERHFICAYLEFEHEIITLT
FEMAETLCESL. VT, R
HOGREREBFICE G, L
FRFTVHEHATLLZEL ]

iR  mADBRMEZFNT DTIEREL,
FBIDO#HERFANEEHMICH

-] YEIFHRELC.
56. AREBDM.LIF S08R95E
A

16. EREBO/BLF

Fig.2.5-8 Elevate Hip upward (Right/Left) 56/16
2.5-8 ®»56/16 1%, BHOMY LiIF 4 EK L, No. 56 2E®E{F easy & L TRtk S

5. £72, No. 16 BN EREE ps & LCiidkS i, G-16, G-17,G-18 DEALITR 403 5
ik SV A
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BEDOMERE| & FHE (HBMiT)

17. EROKERS|FE

RE: WMBREILTIRE.

B2 . PRI DWE~SIEHES.

BE: (MREITHERENS, £T
ERERTASIEFETLE
L. HBEVWT, ARICERD
THL, [ELLCEIEHE
bhdA (FIEEIEFHEP
FTUNAH) #HATLIEIL

AR BREMNDMYDISWNGE, F
ERATHRITABIESHFETD
EJAN

Fig. 2.5-9 Raise Knee (Right/Left) 57/17
259 OXRPO 5717 1%, BOHE| EFHFEZERL, No. 17 2 REEIE easy & L

TRlgkS 5. £7z, NO. 57 NEIREME p7 & LTtk h, F-1 OENITIRAR B D &
RS NLD.
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ELHEOBEMIL (bImiT)

E®: FREKOBICHE, BES
| <.
 EEDBEZTNENEIET.
TDEEEBINT, HEEWD -
CYBHADE S IZHIELT
CREEL.

RICEBHMIEL, FIELOT
WE (Fr GRS & <UD
#) OREBZTEEL.

21. AEDEHIEL

it

8o

Fig. 2.5-10 Stretch Right Heel (Right/Left) 21/61

2.5-10 @ 21/61 1%, LA DHEMITLAZE%R L, No.21 23PRiEEE easy & L TRdkS
N5, £72, No. 61 25 ERENE pb & L TRedkS 4L, F-5 OFNLITIR A2 & 5 LRtdkEn 5.
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B oty 27 (HIsmiT)

29. BBz EIF

e :

D FRENVTAAEREFREDT

DIREE

CBEEXRFICEITTRY EIF

5. (RENM-DFL)

TEDERERPLENME DX

SICRFARAAEY EIFTL
0. ERIREZRIZEIR
LY, BICEF (FELEFHT
WA) #HZTLEEL.
NI ADEBTEIHS &,
FOMBMEELL, #RICED
BEELUEMNMNIBRLEZ L
MTE3.

ECERAE

Fig.2.5-11 Twist Hip off Ground (Right/Left) 69/29

2.5-11 D 69/29 1%, BBy LiF A&k L, No.69 23 PLiiE#EhE easy & L TRldk S

5. F72, No.29 #2145 #fE h(hard) & LTRSS,
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e B (BRmd)

40. BHILF BB RAED

B BEMTTCEEREICRES |
RERNSZMEBESICE
5.

Bl TBEHTTICERERD D F
M EBESICEIFTHTLE
T BOTERLALELS
[ZH L, EIFPT A (R
BHECENBH) EHAT
(AL

80. EHIE(F SCERTTE

A@-Q @
-_ 0 oO—t+—0 \ 0 ——
X LU ® ®
80 40

(o] 0
® ®

Fig. 2.5-12 Raise Leg off Ground (Right/Left) 80/40

2.5-12 @ 80/40 1%, MEOLELAE LZEM L, No.80 MNIREEE easy & L Ttk
5. E7z, No.40 W2 S #fE h(hard) & LTRSS,
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232 54T 7T LAEEDOBIEBEDEIR

FEMEIC L - THEEAISESEGE SN 2 B EOME 2 FIHT 2 FHIC L VEAE D
FTITHEEZAT O T2 OIS IEBMEDRIR & L DTN b~ 5.

£ 25 IR TEZRAE LN LSRR ORI L. 7 HOEREEEO —2>TH L H DL
L) 2BICE - T, BETDIEAT VT LEBIECKE T HBIEIELZ &R %@ 425
T5.

No.01 B DERIL | & F#E L LTIT 5 RRICE O EBIEIC L > THE S 2 BB fEIX
24 VTRT LT I3EED . —TJ7, F 2.5 \TRTHERE OBZHE R OFEAM A5, No.01
WO L) ZHEET 5 9ERE 2 R 2 < DMK < AT 2 2 PHEEMEIX TNo.05 /£ T DR ZE &
X L) TNo A3 MiE T L) [No.15 ZEEDAMEI L) TNo.21 2 DI L) TNo.69
FERE DR Y EiF) TNo.80 £/ B THDH. ZnboHhG, EFTEHAEOHNLY,
L0 BB [No.21 AR DHEMIZ L) 28R 5. AOHEZ D> 0 &L X< fif
T ZO@EEE 3BT S . D% No.01 HDERI L] OFBREZITV, AN ShA
FAUE TNo.01 B LA L (SEEEIET S [No. 05 « AfiomZzeE XL izl 72
. HE TH0LEBIL] OBEOREEZIT ). MANTILTHREANEL, Po@EiifED
JIEVK 28R L CRBRICATYY, EIRNIRE T 5 £ TT ).

No.01 & D/E Rl U |28~ 5 B E THERE AN PREICAT 2 2EELFIH LT HIFA 05 H
ZIRVGEE, BRI 7 & 3 2 7o O EIREhE CTd S Pain2 TNo.02 i D/ L
Pain6 No.14 A FOWIEI L | Paind [No.16 ZE D & EiF ) Pain7 TNo.17 AED g Hs
5l% EiF) Pain5 'No.61 /2@ DERIE L) 1IZxt L TBIEZITS. — 2O EBEIEIL 3 [A
ZIEREL L, 6[ELINET 5. A L THRMAEZ SRWERICT S, #l21X INo.57 £
HED RIS | & %48 2 3RIR L2 A TNo.01 B /el L) D71k & RERIC SR %2 5% U % INo.57
HIREORER S & ZE ) 1O R PR R D B BN E A BRI U TR A DMRIH T 2 £ TT
O, B, AR R TIUTMOBMEE R 2 (IR LA U HIE CTRADELS 705 £ TH
FEAEE EETT 5. ZORTOBEIENEM SRR T2 2 ORISR CIXEREE
ITRESND Z ENEETH S.

EFN T T ZIZEB W TENR L2 SBRT OFEFION, A8 F i %8 E 1 B3 2 fEFI
FREL, S5IC, HEERERERORSICOWTHE Sz 180 il &8 A T, AHFEORFE
WZIEH L7z,
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233 XA 777 AFEEN

AT 7T LEeERIE, BRICK2.31R Le & O IS AR 215K 0 L ANEKE T 7 + v
A UTeA A= VRN HERE OB0EITEDRA R R 2 5L 5 Cilik T 2 TH Y, HERAE OFin
WEORE, Fir, SHEORBER, RNEKF, Wh, IEORES, FEROERESLED
Tk, BR2MmERE, BEROBFRE CREEIUE SN ET 2 KA 5 Triid 5.

:@ﬁ47ﬁ?Aﬁ%ﬂ%ﬁ%%@?w5774wkLT%&#é’&’;of TR
L RS RO & UGEIRIE OBV AL ICARE L 70D . BIREDRZE L THHRE O
uf@&ﬁﬁ%,ﬁﬁ,ﬁm,ﬁ%ﬁﬁ@&ﬁ,@%&E®L%k@F TREERR, s
REAI 2= —va VOIFRPBETEDLZ ENRAFEORATHD. IHIL, Zhb
ORERERIIRASCHEMAR TSI TRENTWDH DI, SiElckdsalia=r—rvar
fEENEN O EN D TRER RO E ZOFANTTRETHD. Elbshiz=
VB a—H c VAT AADANNNARERTZOIC, BET — 4 _R—22HETE, ZhzF
AU THEBIRI O ILEK 7 DR 7e E DS A ATRE & 72 5.

234 EE 7+ —I=2TK

vI VR NE, AT 7T LKL bERRERREL I N—T LT N—TTS
FIL, M2.6-18L0X2.6-21TRF & 9 722#E 7 +— 3 = TS LT, ?AT@@ﬁf
RERET D, B RT X TE ZoOROERICERE S THIE, EREEMEICHE xS
T HPEBEER SN D, ZORERE, REGEFTOMA & B EBEOREICHNS.

UbD ki, 15847 27T 5EE (SBRT)) I2HOWT, F—Z OHIE - foék - 0T
D7 v ZANRFESLE NN, EKRE L TETI EX FORBRICIKGFET 280 bESn, £
DI, FIEDOHMANNEHE T -7z,

AIFFROEFEIFLLIRIZEBNT, EROX I SN T — X _X—RAE AL LT, @E
DIFFT 24TV, B 7 B2 bOFEEZ AT 5 7w & R,
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EIJN—TOEBIA—=25

(Face up)

(Face down)

® - ﬁiﬁ‘
38
[ BmETOEIHEE ES] ( [5>2%kEDEIEL ES]
1 EHoEEL 7 24 FEROEEMIZL
2 BHOEBL 25 KhiotiEE ML
73 HABOFI LT 26" EROF LY

4
75
76
)

AR EMX L
ROz ST L
HREOPIME L
FEREOSLE] L
WD AE Y
Hhinzex B
MmiEOLHHE L
LREOSE L
EEOHNE L
MR T LR L
BT OAEL
KRBT osE L
EBEOm BT (T
FE O NG |42
M D i L
Ho koL
EoFHROMNEL
HEOFEMEL
il L AR
KM T

v

27 AHEOIEY B

28 4E &AM OFBE & B
29 HEEBOIEH B

30 MEOLE L

31 HEoNEL

32 EEoSEL

33 WoFEoAGMEL

34 HoFHOFEL

35 A2FHONEL

36 o AmE R (B IviE)
37 HiEO7|#FE

"38 KER-OFXEV

39 HROFETW
40 HWET

Fig.2.6-1 Left Group Associated Motions Formula Diagram




BIN—TOEHIA—=27

(Face down)

<

67 64

A

@ NC) &
-ulf@> o—p
A A

o @ ¢—_ 70 o i)
w“‘;_ w w

80 /', 3__].. } Y
® © ® ©
75&?K -7—4&0 68

S Xm o O®
[(BHRTOEEL EE] [52(REDEMEEEE]
41 HEOALAML 64 O FMXL

42 HOABL

43 EB D5 =

4 EROEEMEL
45 AMoOMZEEMIL
46 HREOSME L

47 Eﬁ@ﬂ@L

48 RO ATED

49 Abionzzs i
50 MWifgEDAE L

51 HlEoME L

52 KMgEosiE L

53 Mg FOLRE L
54 AlEToOsE L
55 FHEETOPmE L
56 HERom g (i)
57 GEEOKERT |5
58 W2 FENLEL
59 A2 FEO4ME L
60 EoFHONMEL
61 HREDEMIL
62 i Ao Mr
63 LMW LW

65 HROREZEEMIEL
66 HRDG|EY

67 KERDIEY EiT
68 FRELMOFREEX B
69 EEHOED L
70 WREDAE L

71 HEEOSME L

72 ERONEL

73 W FEOLRE L
74 HoFRONEDLL
75 FKoFostmE L

76 KEBROBHmE| LT (V)

77 MO | e
78 EROFETY
79 GR-oOFELEY
80 M E

Fig.2.6-2 Right Group Associated Motions Formula Diagram
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24 AT T T ABREEORE

241 HIBRAEDLR

ARFEOFE—OREIT, HEEREEROEE ZREICHREL, TOMREZIIEDER
TRl LT —F_X—2 b L7c 2 L Th D, HREICKHE LRI E I EX MBETITH 2

L, EREOEOMA, oms, BOME, EORS, Bomsky, FEROFHILR
REOFEEZBE LTI THD. TOWRIS, RIfick-BZhErEmML, 0
WRAEZAT 7T ML TNL

BARRYICIE, AERERIC 155@%%%@&@ HEEMICITEAZET R WVIT T TH D,
FERIZITHZREORRICELEZNTHONEBRTH D, MO E THEDOERRIZE
HBFETDHE, TANRERELRVBERFIREN TSI EIEREBFEEN LY, O
%%&<ﬁ*&iéif@@%ﬁﬁ%h&é.%@P%@ﬁﬁ&@ofbé@@%@%%

2 (FER) 2L, EAZBIETDT-OITEESHIT OB ELZ RO TB LERH D.
DO, HIROENL L ZDENOEES W% H O Tk, &2 OBEN Tas)
AT L) DIRHNT, EDOX IR - UEICHERE L, il LEWR0S & afESh 234 U T
WADNEBE LT 7=, £ CH L7 BIO# X 2 X4 7 77 NIFeEk - L T,
RO ERFR L ENZEN L TV DEERROM X 2R 570 - Lo 2 A2z
7-.

APRECHERMEL EOD [XAT 77 282HmEX] 13, A%@%ﬁ@@%ﬁi@%
OEMERT 250895 2 L O TE LKA TH Y, 40 F 80 I OIMEZEIC L D2 EAD IR
BEMARCRADIMELETHD. ZOBZREOKI L, AU T%%Lt BN O FIYE -
25 DEEI7 4+ — 27| ZHARDEDLZLICKY, EEHROBERE (BER) 255
WD ZENAEEE D, LED X iz, —EDFIEIC %ot@ 2t a I L, P
EDOA TR L, TORLHEEET DI ERARFEORATHS.

2.4.2 IBRBEAROFHM:

[(ZAT 77 2EZHRAER ] IZITBFOT —# PHEMAR LB S TR L Th o720
%E@?~&%ﬁé&%@@§k%ﬁ-ﬁﬁ,ﬁ%ﬁ%@&ﬁ,@%&%®L%kﬁf,
TR & Z DUEDORE R EOFwA—H T CTE, HiHinEZIcTE 5. HHo
I A MNEATHBREILGL, ¥4 77 7L E0MEREFORSEHND Z EIZL->TA
BEEINROFEL « AN ARETHDZ 0D, EI A MDRELTHLREEALZIISED
Z EiE7Ru.
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BEOBBREDORR, 7 —F O, RRTEORE, RREH & IBRE £ Tom
I, TANTHERBORLR SICTRESNLDT, SHEICLDEESG 2L, ERS oMo
BT B MHEOEROLA B L BREIMOBFERMEDR 2D M b DIl .

243 ERBREOFREN

(24775 2B BRAER) 1E, KO IT Y — ko TRSITEETE, Flinwrhe
Thohb, BALE L L TOREBESLT OIERICE > 722 DEBE D70 O B FEHIHEIES)
1% L0 RMICHER T 2 BB RIE DS AETH 5.

244 BERT—FX—ROEH (T—HAEVD)
FLEICKARERD 7 7 A WMENFRER T2, BRIRT —Z X=X b7 — 24 L, 20
F= B R=2FHMA LU TEGIBIDZ AT 7T I« NE— 2 OILER AR, WA T T T
OB REM 5 — I BRER O FEK T O A ATRETH 5.
EIEDPRRAZOME Z b DL, 20 X5 RERBIGICE T 5T — % X— A DRI
KUIMEETH D L FZHITME L T D, F2ZoEK T OEFIE, EERICBIT 58
TER OMEBBIENED & o L FE LWIRBIIC S KEHEETH 5.

25 FL®

EEINHFH o N7 —NHICBOTEE L TE - HRBETED > Th HEEAT
> A elE L (SBRT : Somatic Balance Restoration Therapy) DELANLIZ\ N 2848, Tk
DR, BRFELE T —F_XR—2LOMEEBR R, BT R RIRMTH (XA 7 7T LERIE
B OF n R &R Lz, SRBT DR TH D (54T 77 MREIE], (54777 K7
X, AT 77 5EH 7 +— 2T IOV TH Lz, FRSKROGRERKRR%E
HEMBEICL > T, RENICHRETZ HEOBERZHO ML, EROTHERIEDOT A
FrRL, < OBEFEBCLV ZORMIMEEZFILGELSR-Z LxRb L. ZOFEOR
Mk A L R T N TR ONTENSI B AN L, S E TORER L FRICIKTE L BRSO
T —F EFHMEO H DK r 2 TR FEICB L CE, REUBERICRRT L. &<
2, BEREHERTH D NMEDFHRNEHOEELZ & AT K TARNRI T 2805 DB
EHTICEH S A BV TRk 5.
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EI3E VRTATFr—FIZ LB SBRT O

3.1 EBE - EBENMES L OEREME

AT Tl ~_72 K51, HABED FUITFEE 80 FEOMIZ FEVMEIC L - THE S 5
FhEh{ENS 56 & 5 . FoAHE {E(Fundamental Motion Element) D &1L 136 FE & 72 5. % 2.3-2
(R THEFEMEDF FIZ OV TIE, No.81 7°5 No.108 F TAHAMMANTRFIZH4E L, No.109
225 N0.136 F T ) DIRERHIRAET 5. FEAREED 6 fil 2 [X 3.1 (27 Dm0 Ls
THZLEZETEE (EBE No.1) ZREICKEL LT &, moBifE #3620
EEMITLEME (FEME No.21) BXOEROBZEEMIXLOBEIE (FE1FE No.5) Z2ENH
SRICHEHFFE R SN D L9 12 d. TN EOLERE LICHE S BIEIEO > Th 5. Z ok
P& W, ENEE R HEME (EEE No.16) 1T, ‘EL@EIEI LEFHET S, AMOHAE
FRIE, BEHEICEELAE > TWLDT, FERSEREHAINIH O LEMEBBEICHER SN T
b\é[4] AFNZBNTH Z Oz < @Jsﬁ@@bﬁf@%\éiﬁ‘é EPVHIBAL TS, X 3.3

i, HREOBEME T 5 EMENTHAEZ TR L CGEBEENMSZET 2R T2 AT~ T 4
v IR LTS,

#2311 (THE LT _RTOEEMEERITV, FEMIZREBN (AR (2 X - CESHEMEZ 7R
L, foék LA 2 3.6-1~[X 3.6-10 |Z/~k9. 136 DO FEABEIIFS 2 FHEICER LA D
BHETR U AT MR L C, Z OHEEI IR SBRT OXEEE KT 5.

ZOLXIREMEERBRTH70IZ, K 32 1RT LI 14 oI L Bt Sz 15
WIAE T % v b (Zatsiorskey €7 V221 X 4.1 M), 15 (KT T L DK %2 D
WA, BEEE L 72 BES RS K OVRE & O RIZB W T R MV 2T S, EmEO
VAT LOFIR E FERIZ, R A SEHICBWTER L, XYZ &HliEb ) O A FE/e
Hizkt L <, BHE (Degree-of-Freedom:DOF) &9 —fHFEZH WS, £7-, KHIZ
EE L2 BEIER & NMRDOERT ¢ b & O 3 kot 6 HHEDHRENZRY a - Mk
T5.

BB BDET ML VI 2 L—3 a3 2OV TIE, Delp [24] 12X 0 HAHE D>
5 HAFEEENET BN TEY, SIMM A2 Y OFEMNARa L Ea—2 777 A8 SH
TWAR, ZHALITERANER Y S 2L —a v Z2HMNE LTWA. 22 TH O FARTIME
I, IR & OBEMENE L, BIELEFRNTHDLZ LD, AMEREICHTD I by
DWHPRIEEBET HENEE LS. WoT, BMAROY I aL—va v FiEL R
HT T —FRMEER D,
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Kiw L TUE, HEFRH R RIS XD B RS I OFEMIC LD A DRI & LT,
Bx e EAREEM O ARBREN OGN THZEEZHME LTWADOT, EREIELZD
HENPEN A > AT A L BEE T BRI, 3BT T LoZe~vruaBlRlcl &, K
SBRT IEDIFICOWNWTELET HZ LICEIREZES.

ZORI RV AT LOWEEZ ST H720121%, BBREEIC BT 21758 4 48
452 M THD. 22T, EARBEICKH LT, 136 ko N* (N-square matrix :
N 3175 AZEFRL, THUTKHATTHIE I Z 721750125 L T ISM(Interpretive Structural
Modeling)lZ L A& b 2k A 5. 7B, ZOHAISL s ERoITdNL, itiEdEsT
%1|(DSM: Design Structure Matrix) & 35{EL D175 TdH 5.

Interpretive Structural Modeling (ISM) %, #HE72 T 27 LD « FIULDO Y —LTh
0, VAT LEWKT D 2 DOEFMORRE —XF I J 0 RN L, MEEmgE
{LZERRHNCRBLT S FIETHY, Warfied ICX VIREINTZ[32]. ZDORERIT, BFEEE
Wt &9 % 2 fE1ES17%(Binary Square Matrix)iZ L W #b&h 5.

1) ATPIDOFEFRIT, "0 LTV THY, “1ERDLDIFKRDOL I RLGETH D -
- HERINERORIN (WBERMF) ThHH L&
- HRINEHEELLE
- HERIPEAEHETDHEE

2) {THIEFR O E MOBERIZIE T — VEREZEHT 5
ISM i, ﬁﬁﬁﬁkbbfzﬁﬁﬁ® HEIARE O T 57200 F ARy —L b,
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16 Elevate left hip upward

ist ri 30 Swin both knees towérd left
21 Stretch right heel 27 Twist right shoulder off ground ]

Fig.3.1 Examples of Motions Elements

Table 3.1 Joint Number and Degrees of Freedom (DOF))

RIGHT HAND .,  LEFT HAND
% Hinge DOF motions Connected bodies DOF
u No. Up Down

geid; o “,'“ No.lo"m ’NM “‘ to.4 “l o:5 oifloxdy 1 Free to move/rotate World 1 12

2 3 rotations 1 2 6

3 3 rotations 1 3 6

4 3 rotations, 3 translations 1 4 12

5 2 rotations (pitch) 4 5 4

6 2 rotations 5 6 4

7 3 rotations 1 T 6

8 2 rotations (pitch) 7 8 4

9 2 rotations 8 9 4

I No H 10 3 rotations, 3 translations 2 10 12

Y ¥ 11 2 rotations (pitch) 10 11 4

s = o’t" 12 2 rotations 11 12 4

150 9 13 3 rotations 2 13 6

14 2 rotations (pitch) 13 14 4

15 2 rotations 14 15 4

Fig.3.2 Body Modeling with 15 Rigid Bodies
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Intension to turn neck

towards left

Activate

Muscles at Neck

Stemocleidomasleid Right
Splenius Capitis Left
Splenius Cervicis Right

Activate

Motions of Body Muscles/Front
- Pectoralis Minor
Serratus Anterior Muscle
Internal Oblique Abdominal
External Oblique Abdominal
- Rectus Abdominal

Induce

Active Motions

No.05: Extend arm to left
No.19: Rotate right leg inward
No.20: Rotate left leg outward

No.21: Stretch right heel

Motions of Body Muscles/Back
- Levator Scapulae Muscle

Splenius Capitis Muscle
Rhomboid Muscle
- Trapezius Muscle

Induce

Activate

Motions of Leg Muscles
Vastus Lateralis
Vastus Intermedius
Rectus Femoris

- Vastus Medialis

Induce

Induced Passive Motions:

No.82: Raise right shoulder from
ground
No.84:De-elevate left shoulder away
from head
No0.86: Push left shoulder against
ground
No.87: Pull right arm to body
No0.91: Push right hipbone against
floor
No0.92: Contract left hipbone toward
head
No0.93: Elevate left hipbone from
ground
No.104: Bend left knee up from
ground
No. 107: Contract left heel toward
head

Fig.3.3 Relations between Fundamental Motion Elements and Muscles
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3.2 EARBEDOITHIRE

NZ 4751 A 1% 2 1741 (Binary Matrix) & J4UE, & DEHE A, j) 130 (zero) £7=1% “1
(one)’TH v, BLF A, J) 3 1 7201E, & 1 B OEAKRIENG j& B OEHEEZH K
HTERERT L. Tbb,

o 1 if Active Motion i induces FME ; )
A(, j) = 0 ofherwise (i=1---,80; j=1,--,136) (3.1)

SBRT (2T, HEHEED S DIZHIOBEAFE T2 L0360 5 5. 2D 2 REET)
(XATHIOFE

B=A-4 (3.2)
TERIND., ZOFRIL, KATEDLEINDLI T —AREZ LRI DT, B OFEFEL E
7= 2 ffi(binary) & 72 %.

xl.-xj =

{1 if x, =1, x, =1 (3.3)

0 otherwise

3.3 FHAREED ISM #T

[43.41%, 80Fio> EEEF K OBEREDEBNENED GFHBGEDOEAIET — X X—2 D
ISMIC L 287 U v 7 ICED £ CTOMMTOFNE AT, BIEMIL, R23-1BLUH
2320 EBBIR 2 R AT — 5 2B L, (THURNT ORI AT 5. H2BMEE, ZDF—
4 2136 EONATHNCERT LT, BIfEDOFHRICH B LIEEBIRET - S EH % (0,1) TR
B3 5. HIBBEE, T REEHWTISMRIT 217V, AT A (Reachability Set)ds &
OSe84S (Antecedent Set) 3R T 5. ®BZICINOOFERND, Z—T{b ST
EETNEITIIEATERBLT 5.

3.3.1 EAREEDEENEDOITHIRE

#2.3-186 LUOFK2.3-2ITR SN D ETOREARIEIZHOWT, EHEBNEMEA R U T—XF g
WCEDREEREMREL, ~ ) 7 ARRICE DD EIKIE5L L VX3.6-1 5K
3.6-10127~9. K351 T L 912, 2ITFNF136IRICDIEHITH| & 72 5 DT, slakOfEH |k,
HATHNDORE TR LTz,

Ay X, bBRT ORI NV—TEEICEE T 2 EEE23RICOETTTHI KT . [X3.6-1
IZBWT, FE “17 1%, ITIORSNFIEPINREN L EEENEZFET 22 L2 E
R 5. @B CZRWESE, T 5 EBITEE A A S, X3.6-172 8 Tlix, RS
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EDFEDIZODKEDL N IZAR—ZAE AN TH5H.

N
N

Ref.
“SBRT”
(2004)

~N_

Kayo_80_Associated Motions induced by 80 Active Motions
80
1 05081012172627294856575964 0 0 0 0 0 0 0

2 03050810121726272933354856575964 0 0 0 0
302050810262729354856575964 0 0 0 0 0 0 0
4 0203050810262729354856575964 0 0 0 0 0 0
5 020508101226272933354856575964 0 0 0 0 0
6 0205081019262729354856575964 0 0 0 0 0 0
7 0205081012172627294856575964 0 0 0 0 0 0

Construct
Prepare Construct
—> NZ-Matrix “‘Reachability Set” R
Data Set
“‘Antecedent Set” D
(R-D)
20
10
0 II|III|I|I|I|I|I|I|I|I|I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10 | i3{1 9333741454953576165697377
| Active Motion (not in ornder)
-20
-30
-40 Analyze
by ISM
R-D) y
20
Q<4
R+
o * o
0 T K 3 0I T T 1
10 20 ¢ wit %o 40 50 60
-10 . R 4D)
-20 *——o5 %
50 R
-40

Fig.3.4 Data Analysis Flow with the ISM Process
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«— Active Motions —— >« Associate Motions »
An A
Ago Ass
A
33 A35
Ayq A
Ass
Ass
F— Active Motions —»le Associate Motions F— Active Motions —»’4— Associate Motions ﬁ
Ais
FEE - FEAREE
80 X 80 N 80 X 136
Ass
Ass Ass
Aess Ass
Note:

AN N S S~
HWDN
~— ~— ~

a0
~

1)  A41and As; are square matrices of dimension 23.

Ay, and Ay, are square matrices of dimension 17.

Ass and Ags are denotes a diagonal matrices of dimension 28.
Ass and Ass are rectangular matrices of dimension of 23x28.
Az and A4 are rectangular matrices of dimension 17x28.

Fig. 3.5 Overall Structure of N-square Matrix
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Fig.3.6-1 Sub-matrix of N2 Matrix: A11

1 2 3] 4] 5| 6| 7| 8| 9] 10| 11| 12| 13| 14| 15] 16| 17| 18| 19| 20| 21| 22| 23
Associated § . _
Motion HHEBEEE ] =|zlz
Z o & E I = el = —1z1¢g EREE]
slelslz] [5|213212 2115 2|2 5] (5|8 | (2]3
AR HEHH BN H R
sl=zlelEl2|s]lc|a|ElS|S|T]=2l2]s]3 2 EX ol IR =)
IHEHEHHHEHEHEHHE B IEEEEE
. MR EIH I I I e e B H E R E H B B E
Active sle 225 |E|2lgl2 (2|25 |2 (2|52l (22522
. “l2lzlslzl2lE 2l |2lal=|2]al=|g|2(2lelelsls ]
El=lmlo|lp|lalDl=ln|lan|ln|la|la|ln|lnlm|L|l=|Z|X]|lnln |~
1 |Turn neck toward left 1 . -
2 |Tilt head toward left 11 1 1 11 1] 1
3 |Elevate right shoulder toward head | 1 1 11 1 1
4 [Stretch right armabove head 1 1 11 1] 1
5 [Extend armto left 1 1 11 1] 1
6 |[Downward rotation of right arm 1 1] 1 1] 1] 1
7 |Upward rotation of left arm 1 1 1 11 1] 1
8 |Twist both arms toward left 1 1 11 11 1
9 |Stretch right arm upward 1 1 11 11 1
10|Swing both knees toward right 1 1 1 11 1] 1 11 1] 1
11|Swing right knee outward 1 1 1 11 1
12|Swing left knee inward 1 1 1 11 1] 1
13|Swing both legs toward left 1 1 1 1 11 1
14 |Swing right lower leg inward 1 1 1 1 1] 1
15|Swing left lower leg outward 1 1 1 1 11 1] 1
16 [Elevate left hip upward 1 1 1 1 1
17 |Raise left knee 1 1 1 1 11 1] 1
18| Twist both legs to left 1 1 1 1
19 [Rotate right leg inward 1 1 1 1] 1
20]|Rotate left leg outward 1 1 11 11 1
21|Stretch right heel 1 1 1 1] 1
22|Stretch right armand heel 1 1 1) 1 1( 1 1
23|Raise left leg off ground 1 1 1 1 1] 1 1
Ay DBWMITEIN—T
Active Motions —>»le Associate Motions
A Associated:05 Associated:19
Active Motion:01 A
Ags Agg w\ ‘;:\
Ry
- 1 1A
e r. it e A A
\ Associated:20 Associated:21
5 Ass m ﬂ
ge-Y I
Ass g/ [ !
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82| 83| 84| 85| 86| 87| 88| 89| 90| 91| 92| 93] 94| 95| 96| 97| 98| 99| 100{ 101) 102| 103| 104]| 105[ 106] 107) 108

punoi3 jjo 1oprnoys 1ySur dn astey|

—

81

Loy WOy 19P[NOYs 1S Keme 9eAd[e-o

Associated
Motion
Active
Motion

1|Turn neck toward left
2|Tilt head toward left

3|Elevate right shoulder toward head

4|Stretch right armabove head

5|Extend armto left

6|Downward rotation of right arm

7|Upward rotation of left arm

8| Twist both arms toward left

9|Stretch right arm upward

10[Swing both knees toward right
11[Swing right knee outward

12|Swing left knee inward

13|Swing both legs toward left
14|Swing right lower leg inward
15|Swing left lower leg outward

16 |Elevate left hip upward

17 |Raise left knee

19|Rotate right leg inward
20|Rotate left leg outward

18| Twist both legs to left
21|Stretch right heel

22|Stretch right armand heel
23|Raise left leg off ground

BE HiEs

Associate Motions

H

Active Motions

—

Ase

Ase

Acs

Ass

Ass

Ay

Asg

Az

An

Fig.3.6-2 Sub-matrix of N2 Matrix: A15
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e EBECEE SN DIEBEE

No |Motion 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40
Associated
- ERE 2
Motion . = |3z < 5
S < = | = - <=
el =B 8 e e lale] |218] |B]E
Slel2lel=|ele|E S |l|S|=|E|=l=l2]|2
clels|s|ls |2 |E|E|E|2|5lz|58|58|sm
Sle(=2(=l=2lglz|al2|e|2]|lz|2|z]|2]|2|=
=l |2 (2|2 (2|2 (2 elsl2l2le|2|2]|2 |5
Active B BB O il e o - e e B e N - B
Slelglslzl2(Els5l=z|E|5|l=|2|2|€|S |2
. ol e R R E N R R Rl R b N =R o B b
Motion sli=zleg|Z |5 |E|w|2|=|ele|e|5 |22 |25
S 2|2 lzlelg|lsls|8|El2|1=5=1513
Sl a2 |E|z|E|2|2|E|5 2|22 (2|3 |5
n|d |d el lelaln|ln|l~f|~s |z |z |& |8 |8 |
24|Stretch left armabove head 1 11 1 1 1 1
25|Extend left armto left 1 1 1 1 1
26|Elevate left shoulder upward 11 1 1 1] 1
27 [Twist right shoulder off ground 1 1 1 1
28|Raise right shoulder and left leg 11 1 11 1
29| Twist right hip off ground 1 11 1 1 1] 1
30|Swing both knees toward left 1 1 1 1] 1] 1 1 1
31[Swing right knee inward 1 1 1 1 1 1
32|Swing left knee outward 1 1 1 1 1 1
33|Rotate both legs to right 1 11 1 1 1] 1] 1| 1] 1| 1
34|Rotate right leg outward 1 11 1 1 1 1] 1
35[Rotate left leg inward 1 11 1 1 1 1 1
36|Raise right knee toward shoulder 1 1 1 1] 1
37|Pull right heel toward hip 1 1 1 1 1 1
38|Push left foot upward 1 1 1 1 1 1
39|Pull right foot downword 1 11 1 1 1 1] 1 1
40(Raise right leg off ground 1 1 1 1 1] 1 1
— Active Motions —»« Associate Motions
All A15
Asg
Ass Ass
Ay Ass
Ass
Ass

Fig.3.6-3 Sub-matrix of N2 Matrix: A22
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1
1

1

1

Motion

Associated
Motion

Active

24Stretch left armabove head

25|Extend left armto left

26|Elevate left shoulder upward

27| Twist right shoulder off ground
28|Raise right shoulderand left leg

29| Twist right hip off ground

30|Swing both knees toward left

31|Swing right knee inward

32|Swing left knee outward
33|Rotate both legs to right

34|Rotate right leg outward
35|Rotate left leg inward

36/|Raise right knee toward shoulder

37|Pull right heel toward hip
38|Push left foot upward

39|Pull right foot downword

40|Raise right leg off ground
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Age

Acs

A1s

Ass
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——>le Associate Motions ->1

Ay

Ass

Az

Active Motions
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Fig.3.6-4 Sub-matrix of N2 Matrix: A26
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Motion

41

42| 43

44| 45| 46| 47| 48] 49| 50| 51| 52| 53| 54| 55| 56| 57

58

59

60

6

1

62

63

Associated
Motion

Active
Motion

Turn neck toward right

Elevate left shoulder toward head

Tilt head toward right

Stretch left arm above head
Upward rotation of right arm
Downward rotation of left arm
Twist both arms toward right
Stretch left arm upward
Swing both knees toward left
Swing right knee inward
Swing left knee outward
Swing both legs toward right
Swing right lower leg outward
Swing left lower leg inward
Elevate right hip upward

Raise right knee

Twist both legs to right

Rotate right leg outward

Rotate left leg inward

Stretch left heel

Stretch left arm and heel

Raise right leg off ground

41

Turn neck toward right

-

Extend arm to right
N

4

N

Tilt head toward right

-

4

W

Elevate left shoulder toward head

4

N

Stretch left armabove head

45

Extend armto right

46

Upward rotation of right arm

47

Downward rotation of left arm

4

(o]

Twist both arms toward right

4

<}

Stretch left armupward

5

(=]

Swing both knees toward left

alalalalalalalala]l~

5

pury

Swing right knee inward

52

Swing left knee outward

5

W

Swing both legs toward right

5

Sy

Swing right lower leg outward

55

Swing left lower leg inward

aAlalalalalalalalalalalalala]~

5

(2]

Elevate right hip upward

5

S

Raise right knee

alalalala

alalalalalalalalalalalalalalala]~

58

Twist both legs to right

5!

O

Rotate right leg outward

6

(=]

Rotate left leg inward

aAlalalalalalalalalal~
-

6

=

Stretch left heel

alalalal~

6

N

Stretch left armand heel

6

W

Raise right leg off ground

aAlalalalalalalalalalalalalalala]alalala]~

alalalala

alalalala

—

Active Motions —le Associate Motions

Ass

Fig.3.6-6 Sub-matrix of N2 Matrix: A33
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1

1

1

1
1

Associated
Motion
Motion

Active

41[Tum neck toward right
42(Tilt head toward right

43|Elevate left shoulder toward head

44|Stretch left armabove head

45(Extend armto right

46[Upward rotation of right arm

47|Downward rotation of left arm

48[Twist both arms toward right

49(Stretch left armupward

50[Swing both knees toward left

51[Swing right knee inward

52|Swing left knee outward

53| Swing both legs toward right
54[Swing right lower leg outward
55|Swing left lower leg inward
56|Elevate right hip upward

57 Raise right knee

59|Rotate right leg outward
60|Rotate left leg inward

58| Twist both legs to right
61Stretch left heel

62(Stretch left armand heel

63|Raise right leg off ground

BE HiEs

Ase

A1s

—le Associate Motions

Active Motions

«—

Ass

Acs

Ass

Ay

As3z

Az
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Fig.3.6-6 Sub-matrix of N2 Matrix: A35
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No |Motion 64| 65| 66| 67| 68| 69| 70| 71| 72| 73| 74| 75| 76| 77| 78| 79| 80
Associated
Motion - - |22 z ko)
s 5123 |= g= E
= - E 5 @) - [ | o .g -
e & |2 & 5 g S|z ; e |z |= s |8 |< |B
,_8 = .‘E 5 g <] % E 5 |2 § s § ﬁ E 5 8
< Q - — - R=] = =
AHHHE R IR EE
. = =} — o
Active S22 212 a2 |2 (212|222 212 |3]2
21552121202 l5l5le|2|2 |2 (2|22 |2
Motion A R A R R A R R R R R
slzleg|Z |22 2]a|=|s|a|s (2|5 |2 |22
R R = = P < 2 A A - P o > i S i
64 (Stretch right armabove head 1 1 1 1 11 1
65|Extend right armto right 1 1 1 11 1
66| Elevate right shoulder upward 11 1 1 11 1
67| Twist left shoulder off ground 1 1 11 1
68|Raise left shoulder and right leg 11 1 11 1
69| Twist left hip off ground 1 11 1 1 11 1
70[Swing both knees toward right 1 1 1 1] 1| 1 11 1
71|Swing right knee outward 1 1 1 1 11 1
72|Swing left knee inward 1 1 1 1 11 1
73|Rotate both legs to left 1 11 1 1 1 1| 1] 1] 1] 1
74 [Rotate right leg inward 1 11 1 1 1 11 1
75|Rotate left leg outward 1 11 1 1 1 11 1
76|Raise left knee toward shoulder 1 1 1 1| 1
77 |Pull left heel toward hip 1 1 1 11 1 1
78|Push left foot downward 1 1 1 1 1 1
79|Pull right foot upword 1 11 1 1 1 11 1 1
80(Raise left leg off ground 1 1] 1 1 1] 1 1
l— Active Motions — ¢ Associate Motions
An A
Az Asg
Ass Ass
Ad4 Ase
Ass
Ass

Fig.3.6-7 Sub-matrix of N2 Matrix: A44
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Motion

Associated
Motion

Active

No |Motion

64|Stretch right armabove head
65|Extend right armto right

67| Twist left shoulder off ground
68|Raise left shoulder and right leg

66|Elevate right shoulder upward
69| Twist left hip off ground

70|Swing both knees toward right
71|Swing right knee outward
72|Swing left knee inward

73|Rotate both legs to left

74|Rotate right leg inward
75|Rotate left leg outward

76|Raise left knee toward shoulder

77|Pull left heel toward hip

78|Push left foot downward
79|Pull right foot upword

80|Raise left leg off ground

EE HeEs

Ase

Ascs

A1s

Ass

Ass

—le Associate Motions

Active Motions

«—

Ay

Ass

Az

An

Fig.3.6-8 Sub-matrix of N2 Matrix: A46
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. o2 e|lo|GlElElElEIE]l 222 el2l=2|&|2| S|l =lElE22]|5
Active HaEEE NN EE R B EHE EE R E R EE R E EE R
Slaelalzlelsle|lalEl2215] 22225 1T[5|2]al=|2] 2| F| & 5 =
. Sl=lzl12 =2l Blele|s|lelels|El =273 >3| a3~ =2lx]|>?
Motion ?3.1:‘.’34:::.5§4:.E§.:4:34:3_:.=g_::g.53.53
SEIENEE EE EIEE B B E E R E I E B R E E E R E R
A& dlalaldln|mlalunlm|lala]O|lalO]jlalalmla|la|m|rn|dlnnld
81 |Right shoulder, de-elevate away from head | 1
82 [Right shoulder, raiseup off ground 1
83 [Right shoulder, push down against ground 1
84 |Left shoulder, de-elevate away from head 1
85 |Left shoulder, raise up off ground 1
86 |Left shoulder, push against floor 1
87 |Right arm, pull toward body 1
88 |Left arm, pull toward body 1
89 [Right hip bone, shrink toward head 1
90 |Right hip bone, elevate up off ground 1
91 |Right hip bone, push down against floor 1
92 |Left hip bone, shrink up towards head 1
93 |Left hip bone, elevate up off ground 1
94 |Left hip bone, push down against ground 1
95 |Right leg, push outward 1
96 |Right leg, close inward 1
97 |Left leg, push outward 1
98 |Left leg, close inward 1
99 |Right knee, pull up toward head 1
100 | Right knee, push down against floor 1
101 |Right knee, bend up off ground 1
102 | Left knee, pull up towarad head 1
103 | Left knee, pusu down against floor 1
104 | Left knee, bend up off ground 1
105 |Right heel, shrink up toward head 1
106 |Right heel, raise up off ground 1
107 | Left heel, shrink up toward head 1
108 | Left heel, raise up off ground 1
l— Active Motions —le Associate Motions
An A
Azz A26
Ass Ass
Agy Ase
A
Ass

Fig.3.6-9 Sub-matrix of N2 Matrix: A55
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w8 B3

HEh EEEICEE SN SERBE

No. |Motion 109 [ T1O | 11T | 112 113 [ 114 | TIS 116 | 117 [ 118 | 119 120 ) 121 | 122 [ 123 | 124 | 125 126 [ 127 | 128 | 129 130 [ 131 | 132|133 | 134] 135 136
Associated - ElEIEIEI 5
. SIEl=l=| |2 |Bl2(5[2|8|5 22| <] [&] |s| |
Motion AHHEREREEHEEE R ER B E R PR
s|onf gl 2 g ] Sl ElEl=12121818128]= 3| e < |
Elg|8| D x| £ HHEHBEEEEEE R EIEEEE =|E
- s|ElElz|Blelelzlolele|TIIe|lclz=] 2=|E] E] 2] & 5|3
e B R E B R A E EHHEHE  HEEEEE
S E I - - T A B T L P
AR EE EHNEEHE R S EEEHEHEHERHEHHEE EEEE
HEHEEEEBEEHE EHE EEEHEHHEE B EE EEEEE
HEIEIEIGE Sle|22le|lSlsl ol BlE| 2|2 2lg| B3| S|3s|2
. HEEEIEIEEE (=2 El5| 2|28 o 22| E| &[22 2|5 2|E|=
Active =l=lzl2l 2|2 215 Bl 2|5l 2l 2l 2 l2|2 2| 213l 5|2 5| Bl ol Bl 5| 2
. HEHEHE MBS HEE EEE R P E EEHEEEE
Motion A EHEHEEEHEEEE R R R B EH R E R E B EHE
=SERE RS EEEEE A EEEEE EEEEE AR E E R EE
109 | Turn neck towards right 1
110 | Turn neck towards left 1
111 [Right shoulder, de-elevate away 1
112 | Right shoulder, push against ground 1
113 | Left shoulder . de-elevate away 1
114 |Left shoulder , push against ground 1
115 |Right arm, pull toward body 1
116 |Right arm, shrink down toward foot| 1
117 [Left arm , pull toward body 1
118 | Left arm, shrink down towards foot| 1
119 |Right hip bone, shrink up to head 1
120 | Right hip bone, push down against 1
121 | Left hip bone, shrink up towards 1
122 | I eft hip bone, push down against 1
123 |Right leg, push outwards 1
124 |Right leg, push inwards (adduction) 1
125 |Left leg, push outwards (abduction) 1
126 | Push left leg inwards (adduction) 1
127 | Right knee, pull up toward head 1
128 | Right knee, push down againsst 1
129 | Left knee, pull up towarad head 1
130 | Left knee, push down against floor 1
131 |Right heel, stretch outwarad 1
132 | Right heel, shrink up towards head 1
133 |Right heel, raise up off ground 1
134 |Left heel, stretch outward 1
135 | Left heel, shrink up towards head 1
136 | Left heel, raise up off ground 1
l— Active Motions ——»le Associate Motions
An A
Au A26
Ass Ass
Ay Ase
Ass
ADD

Fig.3.6-10 Sub-matrix of N2 Matrix: A66
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X3.6-1DAIE, HIIHT OLEEEIZEET 523K ITD IESTT4!
[X3.6-20Ax01%, 9 DREDOLEEMEIZBE T 217TRITDIE TS
[X3.6-3D Az, B FMT OABEIZT 523K LD IE HITH
[X3.6-4DAuIE, 5 DREDEBHEIZET 517K LD IEFTS
X3.6-5DA51%, BB OLBENA T 2 EENEE

!

!

= =

[3.6-6DA%IT, 9 DREDLEBMIENA AT 5 EEEE
[X3.6-7DAzslE, BT OAAEIEN AT 2@ EEE
[X3.6-8DAIE, 9 DIREDAEEN AT 2B BB E

728, KBB5DMOEITH (BlA, A7z E) 1Z2TO"TH 5.

Z DX HIT U THER L7136 D IE H1T5 % BARBEDONATHI & S, & 51252
21 ZANDZLICE-T, HBOIIERENBEZHET L L 2ERBT 5. ZoEEE
RR ST BT, ISMAENTIC IV B AL, = 2 CIEEARBIEF-1751 & IS,

80 FHENE & FATE 136

TEOLERIL ) ZEEEE LT 9 BICE O EBEIC L » Tl S 2 @@ {Ei 13 #iE
b5, £hE, No.82 HFDFE LAV, No84 EHDOHIETFAY ), [No.86 EJH D
FUAHT), No.87 o5l &%t , [No.05 ZREORMOY |, No.91 A H#oH L
fHiF), No.92 ZEE#EDOHEA LAY |, [No.93 EFMOEE E3Y |, [No.104 £BED
FE LNV, No.20 £2FLDIEID |, [No.19 fHFOFEDONEY |, [No.21 Ho
Yy, No.107 £HOMiA) TH 5.

6 OEBENED I OEBEIEIEN FIME & 2o THIOEBIEIEA FHE T2 4 oB)
ERNH 5. i, No.05 ZEfinZexMiEL] , No.19 FoxEDANEY |, [No.20
FEDFHDOANEIY |,IN0.21 HFHEOHONTH Y |, X 3.6-1 N2 OV 7175 A1 ICET H.

ftho 9 EEILFEEE L L O BMEZFEE T, X 3.6-2 N2 OV T71715: A15 12/ T 5.
FARBED ISM FENTIZHUN T 80 D EBEIC L - THitt S 2 HABEIZ 1T EBE 80 BifE
LHEFEE 56 FEOAE 1836 FEDT —F N—2A )b 22—k LI, T o5t g EdhE
80 FHIZIRE L7z,
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3.3.2 EEIEICEET B AT

F-A4T80 &5 mIRE T HIE, REOHIB TO~ NI 7 ANRRELRDZ ENRMOLNTEY,
ISMAEAT DFEYE T 1 & 2 2BV TIE, vk AliE T51(Reachability Matrix) & FE5. Z o~
R, H2DFMEIC Lo Tk I mENEIED, FEME L 7o - THIOEEEE L 55
L, Z @R EEE Tk D 2 L BT D, AT TIE, 136K TTOF-{T5I28
—EMEICET S ETIARORREZE L. LorL, BENLEWEEET S L, SR
XA EZERLBICH 2D EEZLNLOT, 22 CIIERBEZABITITHEY, Z 0k
BAERINDITH%E 1 IROATETS EEFR LT, SIEREISMETICHW S, Bl Iz W T
TEFe SR THIOATIXEBIEICRHE U, FNITEBEMEIC ST 5.

WIZ, FEAREED FATHI D Aq, Ao, Asa, Agg DA ALY H L TR S D 80 IRJTLDIES
1191 % EEMED FATHIE L, e EEED TSI E 95, EEEIXHSIA (neutral),
ZHEIE) (passive), ¥ L UEEEIRY (active)D 3 7 /L— T KBS D,

(1) 2AY (neutral) 72f1& LT, [No.31 HEONE L] M 3.7 IZ~7. X 3.7 0 EEIT,
F-17810 F@EES No.31 (BT 2 MB)EIEA RO L TS, S0z U, BifE
No.31 ABEDNE LIZ5EOEMELZFHRL T 5. X3.7 D NI F-1750 FEEE 5 No.31
DI EHFEHLEZH0T, TEMEES No.31 2T 28Es [—1) THKbL, Th
SIX4FETHD.

3.7 DR ORANL, HEEENELZFHET L' 2L EERT L. TRbb,
TEE TNo.31 AREOWNE L 1 EEME No.25 ZEfiofizeE{miX L], No.27 H/F
Dfx Y EiF 1, TNo.29 FEHRDIRY EiF ), [No.35 £ >FELDOWE L | 35K No.34
HOFEOIEIL )] ZFFEET 5. INo.31 HEONEIL ] & TNo.34 £ > F JedshaEl L
IAHAEICHERE LT 20HED S —xBfRIcH 5.

X 3.7 O FEE, EEME TEEONE L No.31) Zi5Ed 2 tho TEEE 8 ET 5.
2bt, FEME No.30 WiEDAM L), [No.33Wi>Feofm L), [No.34 £
FHOIMEIL] BEY INo.39 LD DFEE T 1%, FEEME No.31 HHONE L |
TS, L THESNAZ INo31 LAOWNE L) 1ZEEE [No.25 i dEsE
EMIEL) , No.27 HED#Y EiF) , [No.29 AEioiay EiF) , TNo.35 /&£
FHRONEIL] KO INo34 G HOELDHEIL | ZFFEET 525, ZOHESHIT—EREE
THkfE L, & 2B TIFE IR T S FIEATR L7z,

- FEIME TNo.31 AEOWMEI L] 1%, ThBEFZFHET D
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(2) =Z®HY (passive) 7efi & LT 3.8-1 IZEEME [No.21 AR OEMIX L | (2% 2 i)
B{EZRT
FEE No.21 /2 DEMIX L) 1ZEEE No.01 DRI L),  [No.03 £5/H D5l
R, NoA9 A ->EHDOANE L), [No.20 £ -FDIMEI L) #Fkd 25
No.21 EDHEMIZ L] & ZDETOIMENSFRSND —HBRICH 5.

FEE No.02 HDAEMFE L) TNo.03 £JE D5l & 1iF) No.04 AfadsH BT L )

No.05 ZEfa D> Z X L1 [No.08 ffia>NEIL ) [No.07 £ 4k El L] [No.08
MBI Y | TN0.09 AlEd 22 FiF ) TNo.10 ififEDAEI L) [No.12 ZEDOPNE L |
No.15 ZEHE FShEI L) [No.17 RO KRS & %) No.18 [i->FEJed/EfH L
No.19 > FHEDONE L] TNo.20 £ >ESDIMEIL | [No.23 2jg B ) 1 ZEBE
No.21 R DBEMIZ L) ZFHIET 5.

FEIE INo.21 ROMHIX L) IXZNBHEZFHFET D

(3) BEENTY (active) 72l & LT 3.8-2 IZEEHE [No.10 MEDOAEI L] (ZxF4 2 HE)RE£R
R
FEIE [No.10 MDA U | 1ZEE:E INo.01 D AEI L] INo.03 HIE D5l X Eif)
'N0.05 ZEBEDRRZE = HIX L | INo. 11 HREDSMEI L | INo.12 D FT HAE L | TNo.19
FOFEROITHAI L] No.20 £SO L) 2HiEET D

TEE INo A0 MEDERI L ZTHEH ZFHET D25, MMoOBE)»SITFHE Sz
WEEBNEMETH 5.
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1.5 \<

@@ ® @ ?@P

0.5
0 ml=31
o5 L3579 111315171921 2325 272080 3bks 373 ®I=31
-1
‘15
N/

C—® & ®

Legend: On Active Motions

@ ( > No.31 induces No.35
@ No.31 is induced by No.30

@ | No.31 induces and is induced by No.34

Fig.3.7 Example of Neutral Active Motion No.31
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AN
7
1.5 /
1
0.5
0 ml=21
05 dhihia b bbbl b 25272031 33353730 WI=21
-1
-1.5
167
O~ @@
Fig. 3.8-1 Example of Highly Passive Active Motion No.21
ONOSORO
1.5 /]
1
0.5
ml=10
0 rrrrrrrrigrrrrrrrrrr7rrrrrrrrrrrrrrrr1rr1r 1r11
o5 /L35 7 9[1113151719212325 2729 3133 35 37 39 m1=10
-1
-1.5

Fig. 3.8-2 Example of Highly Active Motion No.10
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3.3.3 TEMEICEET D RIER G L BITRS

3.8-1 B L VX 3.8-2 (TR L 7- REBIAY LB & B EBE & OBIR 2R 5720

(o, ARG {R()} B L ORATES (DG} ZHH Lz, EBEES i=12,--,nlco0T
RG) : WIEATHIOE i ATOV O = {R>)} DU (3.4)

D(i) :FIEEATFIOE i ATO DS = {D(i)} DIk (3.5)

#3.212, R(@), D()) B L OR(E)+ D), RG)—D(i) % % L ¥rd.  FARG)+ DG) (T OB
TELEDFHOESWERL, ZRG) — DG) X, EMEOREEIMEZRL TWD.

X3.9-11%, &EIEICHTHR D O ERT. ZOKIZEBWT, EADXMFRMENS
No0.01~No.40 (Z£ 7' /L —7F) £ No.41~No.80 (57 /L —7F) I TH 5. fit-> T, X3.9-2
B L O3.9-31%, No.01~No 40D FEEWEO A ZHE L TRLTH 5.

(X3.9-21%, FIEEAORM R #1E (+) 12, ZAHT5oRME A (SIZED T, No.ol
~No. 40D EFEICKH L TORLIEZBDTH D, EAZEOHEOR SO THOES W&
R

[€3.9-31%, (R—D) % F#1EN0.01~No.40iZ%f L TRT. IEDEAKEVIZE, FEEI
BREMETHD.

(3.9-41%, F[EATHIOWER & (R+D) Or% F#11EN0.01~No.40iZxf LT my F L
ZboT, ZORLETEIEOREIMEEEL TS, Thbb, ERICEH THIL,
RI(R+D) =1 (D=0%EMWT %) &7V, EaZHTHIUL, R(R+D)=0 L7825, X3.9-5
ZZRRICLT, UTORZE525.

RI(R+D) > 0.6 725X HEBENAY
0.6 > RI(R+D) > 0.3 250X EERVA: D]
03 > R 2HE ZHEI

[43.9-5(%, W EEATH] & FATATHN OB DT RG) + D) Z B L, £ 5 DFERG) — D) &

M7y FL72bDTH D, KB.9-5/ 5, HABMIEIZLL T DIZ N—I1201F 5 2 &8
TZ 2.
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TNh—71 ZNEHIIMMOMELZFHE LWy 7 r—>7
TN—72: eI TH D L RIFICZECTHL 7 V—T
TN—73: L OEEEEZFE T 50, FHHH I EFHE SN2 WREEI 7 L —7

ISMDOF S 72 7 N—Y 2 72 X0, BFILARRIC R o T2 7 N — 12 & F i 5 HAREE

\ZEAT 2 IHHITIROFEICB W TH LN .

728, K3.5 (BT BV T1THIAss (28It D IEH1TH)I L O'Ags (281K T D IE H1THI)IZ,
HOEMEZRZTZ L1320V T, (RD) IXEICAEE2 LS. Thbb,
R()-D@{)<0(i=81,---,136)

W-T, ZOITN—=TIXRRBIIZB RN =TSN 5.
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Table 3.2 A List of Reachable Set(R) and Antecedent Set(D)

Left-Right
R:L-R D:L-R

Right
R D R+D R-D

Left

R D R+D R-D

-17

27

-11

21

10

-16
-17
-13

26

27

23

-1

19

-11

23

10
11
11

10

10
11
11
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Fig. 3.9-1 Number of Reachable Set (R) and Anticedent Set (D) for Active Motions No.1-No.80
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIII .D

5 9 11131517 10821 230258207 29 311133835 37 39

m R
-10
-15
-20
-25

Fig. 3.9-2 Number of Reachable Set (R) and Anticedent Set (D) for Active Motions No.1-No0.40
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-5

-10

-15
-20

Fig. 3.9-3 Activeness of Active Motions (R-D) for Active Motions No.1-No.40
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Fig. 3.9-4 Activeness of Active Motions (R/(R+D)) for Active Motions No.1-No0.40

(R-D)

15

10

* o (R+D)

10 *

-15

-20

Fig. 3.9-5 Grouping of Active Motions by (R+D) vs. (R-D)
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34 FL®

AREIZBWTCIE, EAEBMECR T 2 I 2~ 7 o285, T70bb, AME%E 14 OB
Wk VRSN 15 HRIC L > TETFUEL, AT ALFEOFELZEM L THRE L.

HAREYIZIZ, SBRT EEAEEIZIT 2 FEME L@ B EFE 2 —%h el & AT R ENS &0 B
f&AFF, 2ME4T4(Binary Matrix) TRILLT7-. TORESELND 136 KTtD N i T4
(N-square matrix) % EEI{EDOZZHIH LT 80 ®icicHi/hL, ISM T (Interpretive
Structural Modeling)z i L7-. J 72 bbiEdEEOF L, N _{TH|DIT - FIEHR TED
L, EEIBRN SIS T D RN, EHEENE T U078 L, {THIEE O/ L o
HEIC T — A AREZ#A Lz, 2oL ICERSHE N ZR/ITHI0 5, FEEICRET 5 Al
T EHE L. &5, WETAID A EES (Reachability Set) & LiTHEA
(Antecedent Set) D% HE LT ISM OEHER 2 LA L, TEfEL2 FHBoES
WERBENED 2 IS U T 3 ZA—TICfE LT, TORER, TEEOME & L TEER
P« ZEMEICKHS LT, 2R (neutral), BN (passive), 3 L UEEENTY (active)D

3 N—TRBlEND Z LamLc, AMEORERIT, KEURECEWTHWLLDS.

63



A4 A - BIEIES) - BIEH A OBERDITIIREL

EARTIED K 2 1%, HEOBHIER) & BAMR L, SO IZBIFEDIXZ < OffNEE) & Bk
T5. ZNHOMRE AT AICRBLT 572D T8 V5. T72bh, EEENHE
AEME~DOEZ1T5 A (Table 4.1 Matrix-A) T, JLABEN S BIEIEE~DRE# 24751 B
(Table 4.2 Matrix-B)C, PBHHiEB)) & i WIEE~DESH 41751 C (Table 4.3 Matrix-C) T El
5. ZTOREEZFMA LT, SBRT O M7 1t 2 TR E 25 U5 EEi{EH & EAfHiH)
TEDBIRELS .

4.1 EBE L EARBE L OB : Matrix-A

Matrix-A 1%, B#EX 3.5 2R Lz & 91e, FEEETTE LEABIELSE 95 80x136 K
JEDITHITH Y, WATERIND. 0B, £411%, TO—HZRTI2E L, Matrix-A
SfRITAHR B-1 IR LT,

A= [a (i,j)] : Active Motions vs. FMEs

7272 L,
o 1 if Active Motion i induces FME ; ]
a(i, j) = . (i=1,---,80; j=1,---,136) (4.1)
0 otherwise

KA1 0D, —OOTEIENEROEH ETEIELFE T L Z LRSS,

4.2 FEABE L BIEES) & ORILR: Matrix-B

FAREE, TR2LLEBERS IOV L Y RAET 2 EBENEIL, BIFioEESES) & 4 X
fo. BEAEMEZ RS 572012, K41 187X 97 15 OBEENIC L v g ST 15 Jl
RET V% % (Zatsiorskey £ 7 /V[22]1% 8 H). H OB S AT LA OFLIR &[RRI,
XYZ &l %0 Olalfiz e e/ Ha H i E (Degree-of-Freedom: DOF) (% 3.1 &) & L,
n—)LsEyF =Ly RHBEEHWD. 72, JUSHBETHESNR WS eRy b
Fgiomizz £BT 585245, HREERR THWON D HEEE ORRE R A-2
T, 15 JRET L& %« ORIRIE, Bz L 7-BIfi R I L OUKHE & OBt RIcs VT
LlElA MV Y 50T % . BASEENI T X CRERET Th 5203, HEHICRB W T, WEES)
HEET ONEND D . BARBE 136 FHIC kT 2 BIHiES) 80 4 KRBT 5175 B DHEFHE %
b(j,k) &3,

B= [b( 7, k)] : FMEs vs. Joint Motions

=721,

64



‘ {1 if FME J is related to joint &
b(j, k)= . (k=1,---,80) 4.2)
0 otherwise

K41 1TFIEE FME & OO -2 RTHDTHDH. £ 4.21%, 136 FEDOEABE
& 80 fE D BAFREREE) & OXGBRO —H AR THOTH L. ZORERIE, AR
136x80 KL DITHI TRDOIN LD (8% B-2), i OHA b, FEAHE No. 01 225 No.40
DETN—=TDOEENS T & DWW, AY-HFOMEZEN LIz, —SOEAREECI,
— AN OB ST 5. Bl AT, LA EE R 4.1, 4.2 OEI{EE S No.5)
270 &, REH 21 & O CHSIR LOFERH NS 1S OS5 52 L 2R L TN5.
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RIGHT HAND LEFT HAND .
No.3 CIache\‘
Y
Mol Noll| No.10 | No.t | Not |No5 INoiés {\ Shoulde
= e Uppertrunk {———— r3)
“ joint (3)
N;.Z Lower trunk ’—» cE):bzc;w(1
zom S m - joint (3)
Nof . ? Wrist (2
13 7 / or 3)
YPITCH , .
#14 #5 Hlp( )
X (ROLL) m v
14] |8
Knee (1
& . or2)
S Ankle (2
SBRT ®£5 /1 Zatsiorskey E7 /v (UK [22])
No.3

O)

< Joint #3

-%‘Neck

Joint Body | <> Joint #4
#10 @ || No.1 | ; “Shoulder”

“Elbow”

[]
j Joint #6
erst

Joint Joint #8

JIS it - o Ry hET L AT 0T AEKLET L

Fig.4.1  Body Modeling with 15 Rigid Bodies
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Table 4.1 Relation between Active Motions and FMEs (Partially Shown): Matrix-A

No. |[Motion il 2

w
=
%
o
<
x
©

100 11) 12} 13| 14] 15| 16| 17} 18] 19| 20| 21| 22| 23

Associated

Motion

Active

Motion

Stretch right arm above head
Stretch right arm upward
Swing both knees toward right
Swing right knee outward
Swing both legs toward left
Swing right lower leg inward
Swing left lower leg outward
Stretch right arm and heel

Elevate right shoulder toward head
Swing left knee inward

Turn neck toward left
Downward rotation of right arm
Upward rotation of left arm
Twist both arms toward left
Raise left leg off ground

Tilt head toward left
Elevate left hip upward

Raise left knee
Twist both legs to left

-Turn neck toward left

| o |Extend arm to left

-

Tilt head toward left

Elevate right shoulder toward head

Stretch right armabove head

Extend armto left

Downward rotation of right arm

Upward rotation of left arm

Twist both arms toward left

Stretch right arm upward

aflalalala] sl o] o] =] ~|Rotate right leg inward
alalafal=a] 2] a] o] o] = ]Rotate left leg outward
afalalal=a] 2] a] o] o] o ]Stretch right heel

oo ool Q] | L] B ]| —
alalalalalalala
-

—_

Swing both knees toward right

Table 4.2 Relation between FMEs and Joint Motions (Partially Shown): Matrix-B

JointNo.,Name & 1] 2[ 3] 4] 5] 6] 7] 8] o[10] 11]12] 13[ 14] 15] 16] 17] 18] 19] 20 21] 22] 23] 24] 25] 26] 27] 28] 29] 30] 31] 32

Direction of| #2 Trunk Joint #3 Neck #4  Shoulder-L #5EIbow-L | #6Wrist-L
Rotation| 1| 2| 3| 4| 5| 6] 1| 2| 3| 4 5| 6] 1| 2| 3| 4] 5| 6| 7| 8] 9|10|11|{12] 1| 2| 3| 4] 1| 2| 3| 4
No. & Name of Active Motion Plp[RIr Y|y IPIlp |IR|r[YIlyp[P]Ir IRy |[YI|x |X|Z ]|z [W[w]lp |IP|Y [y Iy |Y |r |R

1 [Turn neck toward left
2 |Tilt head toward left

5 [Extend arm to left . .:. .

11 [Swing right knee outward
13 |Swing both legs toward left

14 |Swing right lower leg inward
15 [Swing left lower leg outward
16 |Elevate left hip upward

21 |Stretch right heel
29 | Twist right hip off ground
40 [Raise right leg off ground .

Note: P=+Pitch, p= - Pitch, R=+Roll, r= - Roll, Y=+Yaw, y= - Yaw, X, Y, W=+X,Y,Z translation, x,y,w=-X,Y,Z translation

Table 4.3 Relation between Joint Motions and Muscles (Partially Shown): Matrix-C

No. Motion 1| 2| 3| 4| 5| 6 7| 8| 9| 10| 11| 12 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24

#2 Trunk Joint #3 Neck #4 Shoulder-L

1 21 31 4 51 o6 14 2 31 4 5| 6] 11 2| 31 4 5| 6 71 8 9 10] 11] 12

Pilp IRIr IY Iy IPJp IRt |y |YIp [P IR |Ir |Y |y XIx |Z |z |V |w

201 |Rectus abdominal muscle: Whole

202 |Rectus abdominal muscle: Right

203 |Rectus abdominal muscle: Left

204 |External oblique Abdominal muscle:W

205 |External oblique Abdominal muscle:R

206 |External oblique Abdominal muscle:L

207 |Internal oblique abdominal muscle:W

[l RN Ko ) U, [N SN) USH | (SN R

208 |Internal oblique abdominal muscle:R

el

209 |Internal oblique abdominal muscle:L

—_
S

210 |Quadratus lumborum mascle:Whole

—
—_

211 |Quadratus lumborum mascle:Right

—_
N

212 |Quadratus lumborum mascle:Left

—_
w

213 | Spinalis Cervicis muscle:Whole




4.3 PBAENES) & BAEIN & OBIFR : Matrix-C

FEABEIC D 5 i oEfiES) & A L ORE £ 43179, 2 2 Th, i 0#AE |,
FTHI TR L C BT X OBIE A O —F O EITH A2 R 3712 & & 5. 237x80 IRt D175
X TRFII 8L B-3-1 205 B-3-4 ([RT. 7eds, ARimsUTlE, Mi%BEEICE RN 2
DHZEXRGE L, 2 BEEHASCEENHOEMRICET 2 BR2HIE LT,

C= [c(k,l )] : Joint Motions vs. Muscles
7272 L,
c(l,k)= {

FA3IDD P ZITEZFNCTTY £IT 5L, EOE y FIEEDIEA L, #2 Trunk OFE—4 P
I LC, BRES No.10 BL N0 A3 RN ZicfE+ 5.

1 if motion k is related to muscle /
) (I=1,---,237) (4.3)
0 otherwise

4.4 EEhE L BIENEE) & DRAfR : Matrix-D

SBRT ®HENL, NEADOIRAFEK & 2258 ZRIE L, € OMA A B TEi2-9 L@k
HRETHILTHD. £ODIZ, BHICER LT, REGHMOM] - BIEDOZ —7 v
ME L, FEELPEEEE O ALK T 80x 80 1AL ERT H. 174 DL, AIEiCERL
T2ATH1A, B Z N TIRATER SN D

D=A4-B
=[d(i,k)] : Active Motion vs. Joint Motions
L,
136
d(i,k)= Ela(i,j)'b(j,k) (i=1---,80; j=1---,80) (4.4)

ek, R@A3)DEBIZ T —ARETIIARL, @HOBKHEEICE bOLEETSH. Zhic
LT, EEELBEHOMROBENERMIOREND.

3% 4.4 \ZEBE 40 FE L BIGIER) & ORRE T, L, WE L LESL—FITREL,
HEIN—FI3EAB L ThHDH. £72, TEMEN013 ZHICE > T, ZOEICEETS 55D
BEHEBI 2 L Y L, BEEES AR L.

LY, UTOXCEEGRPER T 5.
1) EO7F 21 —)L FEE D> AR5 1 [ g
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2) BEo~AFAd—: B DA K S i
3) i~ A A yF 0 BB il
4) RO T 29— B BEI £ D A1 g
5 BEfio~AFAra—:: D 41 e
2B, TEEES 41~80 O/ NL—TICHOWTIE, EZ/NL—7LIZTHHTHD.

4.5 EBEEL G L OB : Matrix-E
AEEOHNZEET 2 9 —207 Fu—F1x, FELBEEZ BT HRORBRIZHE
BT52&Thd. ZOBMREITSIE TRT L
E= [e(i, l)] : Active Motions vs. Musscle
7272 L,

80
e(il)= 2 d(i,k)-ck,)  (i=1,-,80; 1=1,-,237) (4.5)

#4512, EIELHAL OBRITINE 27, X (4.5) 2B LMNTRD X 91, 1751
E X, 1751A,B,CoiFEI N2, K45 ITRTERIL, EREEICEES 2 AEAHN
(ZBEE- LS5 FEE (& <ISPREEIE) Z2hl T2 0Icinbns.
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Table 4.4 Relation between Active Motion and Joint Number

Motion

w
»
%

INE

B

©
Y

17]18(19(20(21|22

N
[
©

ofui2 Jis[14]1s[s 24] [as]26]27

W
3

2] [0 30[31]32] [333435] 363738

42| ]43|44|45

=
S

B )

FH BB

EH

11{12 1| 2

w

ES

IR |r

Y| |p [P

=<

Tum neck toward left

Tilt head toward left

Elevate right shoulder toward head

Stretch right armabove head

Extend amto left

Downward rotation of right arm

Upward rotation of left arm

Twist both arms toward left

Stretch right arm upward

Swing both knees toward right

Swing right knee outward

Swing left knee inward

Swing both legs toward left

Swing right lower leg inward

Swing left lower leg outward

Elevate left hip upward

Raise left knee

Twist both legs to left

Rotate right leg inward

Rotate lefi leg outward

Stretch right heel

Stretch right arm and heel

Raisc left leg off ground

Stretch left arm above head

Extend lefi arm to left

Elevate left shoulder upward

Twist right shoulder off ground

Raise right shoulderand left leg

BEDEfIFH E5E

BOfAFmiE

BEBOsMiE

BROsiE

Twist right hip off ground

Swing both knces toward left

Swing right knee inward

Swing left knee outward

Rotate both legs to right

Rotate right leg outward

Rotate left leg inward

Raisc right knce toward shoulder

Pullright heel toward hip

Push left foot upward

Pull right foot downword

Raise right leg off ground

FEENo.13 FREDSEL
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Table 4.5 Relation between Active Motions and Muscles

A L L L L L No [Motion IR EE R EEEEEEEEEEEEEEER
INENERINENEEREDDME IEERDERERIENNRDER #12Wrist-H#1 1 Elbow-R| #10 Shoulder-R. #3
 EEENENENEEEENENDNND  INEOEENNEENONEEERDODEN

o
w

I EEEREEEREEREEEEERERER
I HEREBEEREEEEEEEEHEE

y

301 | Splenius muscles: Right

302 | Spl muscles:Left

303 | Splenius muscles: Right

304 | Spl. muscles: Left

305 | Sternocleidomastoid muscle: Right
306 | Sternocleidomastoid muscle: Left
401 | Deltoid muscle: Whole

402 | Deltoid muscle: Anterior

403 | Deltoid muscle: Posterior

404 | Coracobrachialis muscle

405 ]S muscle

406 | Infraspinatus muscle

407 | Teres minor muscle
Subscapularis muscle

409 | Teres major muscle

e

s
s
2

410 |L dorsi muscle

411 |Pectoralis major muscle

412 | Trap muscle: Upper
413 | Trapezius muscle: Middle
414]T:
415 | Levator Scapulae muscle
416 JRhomblid muscles

417 | Serratus anterior muscle
4
501 | Biceps brachli muscle
502 | Brachialis muscle

muscle: Lower

P

o

5

Pectoralis minor muscle

3

503 | Brachioradialis muscle

| | 504 | Triceps brachli muscle

505 | Anconeus muscle

506 | Supinator muscle

507 | Pronator teres muscle

508 | Pronator quadratus muscle

509 | Flexor carpi radialis muscle

u ] 510 | Extensor carpi radialis vrevis muscle
511 |Extensor carpi radialis longus muscle
512 |Flexor digitorum superficialis muscle
513 |Extensor digitorum muscle
601 |Flexor carpi radialis muscle
602 |Paimaris longus muscle
Il 603 | Flexor carpi ulnaris muscle

S

604 |Extensor carpi ulnaris muscle

605 | Extensor carpi radialis vrevis muscle

606 |Extensor carpi radialis longus muscle

| | | ]| 607 | Flexor digitorum superficialis muscle

H- 11 608 | Flexor digitorum profundus muscle
11 11 609 | Flexor pollicis longus muscle

610 |Extensor digitorum muscle

611 |Extensor indicis muscle

612 | Extensor digiti minimi muscle

613 | Extensor pollicis longus muscle

6!

=

Extensor pollicis brevis muscle

615 | Abductor pollicis longus muscle L
201 JRectus abdominal muscle: Whole
202 |Rectus abdominal muscle: Right

Rectus abdominal muscle: Left

20;
204 |[External oblique Abdominal

2

205 |[External oblique Abdominal

206 |External oblique Abdominal

3

207 | Intemal oblique abdominal muscle:W

| [ 20 | Intemal oblique abdominal muscle:R

200 | Intemal oblique abdominal muscle:L

210 | Transverse abdominal muscle

211 |Elector spinae muscle: Whole
212 |Elector spinae muscle: Right
3 Elector spinae muscle: Left

214 |Quadratus lumborum mascle-Right

i
i

-
——
——
'y
——
=8
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46 L

NEDFHREHRZ 14 i Thiia Sz 15 lRIC k> TET /UL, SEfiz#E3F
RN ZR Lz, b a2 AT HE LTR—MICERDT 572012, 177K 4w
L7, $7xbbn, FEIE 80 fft & AARENE 136 fi & DR ZRILT 5174 A, FEATE 136
T & BAfIER) 80 i & OBIR &2 KB T 51741 B, BIHES) 80 i & FELfHPY 237 fli & DR A
KRBT 21T CHER L. TNDHDOITHNIAT 2 EITHITER S, BRMEOFEL”
FLITOTRTZLICLY, R THR-A2EERERZ AR L7z

PLETER LICTHIOBEIC LY, TEE L BENESE 2 R 51751 D B L O TEIE L A
DR £ IITH E BEpNTz. THID I, REIZBWTARESEATORE & BIECHNS
FEMEORIRFES 2 52 5. 1THIEICBEL T, BEHES L ORREZIART 2 Z &2k,
FEM RN IR L 95
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% 5 ¥ SBRT (IR IT 282K R o0 BEL - "1k

AR WT, AMED 1S AR TE 7 VA2 GRBIZEWT, FEIE) OEHEEMEL ST A
iE~, EAREED O AEEE)~, BEESHNOHRNOE~, L) 3 R TR I
% SBRT 7 72 —F 22\ T, BEaR L7z, 511, ZO7 vt ADHNEKRLIZHD
Thon. UTIZEWT, EAREE-BEEED - HRERE2RIT 2170 2HE8 57 nt
A& ZOITHNMN O ARG EHOFRE, HBEMEOEEZITI 7L —2 U —7 23T 5.
5.2 1%, 5.1 \Z¥1F % SBRT Fixed Data ™23\ T, Matrix-A, -B, -C OB 27~ L
TW5.

Therapist-Guided
Self-Exercise

-

Therapy Record of —
Motion Test - Weighting
Table 2.5 > Matrix
SBRT Fixed Data ‘®
Matrix-A
Active Motion vs. FME
Matrix-B
FME vs. Joints : : :
Matrix-C - Additional Diagnosis Matrix
Joint vs. Muscles "| Measure Matrix
Matrix-D
Active Motion vs. Joints X N
Selection of Identification
Active Motions Disorders

Computer-Guided Therapy

Fig. 5.1 Flow Diagram of Computerized SBRT Process
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Matrix B: Joint No.

#2 Trunk #3Neck
4|5 16 1 2| 3| 4|5 |6 80)
1 Tum neck 1
Toward left
2
Ptretch right heel | 23
80
81
1 JRight hipbone, push 91
[down against ground
136
| Muscles No.
1 21 g0 rg1 91
Rectus abdominal : 3
left
1 1 1 1 Extemal oblique 6
abdomunal: left
2 1 Internal oblique 9
i abdonunal:left
2 l Tntarmal ahliana =
1 Intemal oblique 8
1 abdominal::night
Splentus
A cervicis ‘left 3
80 1 Splenius
1 . 36
capitis :left
Active Passive 1 Ktemocleidomastoid | 3g
nght
Matrix A: Induce Motion

Note: This figure is over-simplified for

purpose of illustration.

Fig.5.2 Schematic Expression of SRBT Matrices

Matrix C: Muscle
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51 RESEFTORE

AEEGEFOREL, BTFTO7reATT) .

SBRT IZBWTEERIZHW SN L FIEEZIERTFIE L T 27201, 5 4 HITBWTEA
L 7217%1] Matrix-A, Matrix-B, Matrix-C 2/ %. Matrix-A (X, ZA4%Fk 80 EifE o> FEhfE
& OEEEE G T IEAREE 136 BifEL K 80 x 136 1741 Td 5 (% B-1). 7235, Matrix-A
125 3 FDK 3.5 105 Ass, Ags ZFRNT-HDTH Y, X 3.6-1~X] 3.6-8 & —E 9" 5. Matrix-B
i, HEATIE 136 L BIEOEEER H % H b bT 136x80 1751 Th 5 (4 B-2).
Matrix-C (%, 80 & BIHfiiEE & % OIEB) S B 2 i 2 kS S 5 80 x 237 174 Th
% (fH4% B-3). Matrix-D 1%, FEEL BEHIE ME & ORRO—EZR L, AR ORI M
ZHRL TS,

SRBT O#ifEfd (LLF, #hiz2l v 9) 23500, MRZICK VW EBREDOFFEFHELL
FEKL, BET—FLTH. WREIL, ZOTRPHEIKRT DL EFLT LN, LTS
FUIN T DB L AW EEOBMEL LT L B LARWGEAERH D Z EICHET S
ERDD.

1) 40 ABMEOBZRE & LA KRR, N2 L TRk Ha~Git 80 BifEEZ1T 9 : 2 80
BEZATOINEFIXMEE CTH S, No.01 HOLERIL] & Nodl HOAREIL) & U
BEL LTRAICITY) ZENEE L. L, #h2aikki L, 40 BfElc DWW TAELAD
TN—T3T 5.

2) TOEMBHREDKRKEFAT VT LEZHRAERICEAL, ETOEEICK LT, [iE
BifE] & FERENME] (20T 5. TPEEE] &1X, #BREDNOME AT LEET
HY, FEIE] &1F, EREICL > TR BIECTH D, 2, EWMattbn
WE TS, HEPUEEEZ S BRI, TWEEME (2O 5.

3) EEEOF ML, EIREMEEZME L, ToWRBECETTIEMELKEH LT,
Matrix-B 3 & Of Matrix-C IZERF9 5. Zhic kv, T (F) #fF LREfEOxG %
FI1TH173, Matrix-B 3 L O Matrix-C OF531751& U CAERM S, TERMEME) 1IZBR
THEESORE, ZolEsGm, IO N OSRERAE LS.

4) RE TR ONIATHIN G, B LB G ROERZIZ L D SR ENI-AREBRAET S E
BOGFPEOND. ZOEFEHERRT L2 LICL->T, REEGHEFTToH 5B &
A E TIEZ [FIE - kB35 2 LA RS,

52 |ZHKASNT, U Eofing BEMICHIT 5. T720bb, MEOHSE, THo/LEL

(FEEE No. 1)) BEREETH ST EIRET D, 72720, Bl LD 7= OIARR 72451 T

H o> TEEEOIEFTIZZRV. 723, Matrix-B (2B W THW SIS BIEER) 42 £+ &5 L

n—/b, EvF, a—0FFE, HAFERCHNONDHECTRT Z EnHkKkD. 20

XAk B-2 2.
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Matrix-A O FEEEFE S No.01 HO/EREIL ) (Sl d HMENENEIL 13 b 523, X 5.2
TIEMEAL L72ATH 0 F 0 5 2 O EEIE [No. 21 A2 OEfIX L] & [No. 91 454
O UAHT ) ORIZEBRT 5. 728, [FOLERIL) NEMEAFITEEI L TV 5D & R LT,
b o HENENE & BIEHER) & DXt A Matrix-A 121z 5.

1) ZThHoEEICIE, BB L OEEENEET2 (26 OMoOBEE b RlEES 5 2

B9 %) . Matrix B O EhENER 5 & BEIE 5 DITHIHIRO Z EAVHT 5.
B{EE S 01 TEoLE L) (ZEEFE S #3 & ORMHEER 5 6 THHEM Lo [/
[alfig] (A FA/29—) EEHTHS.
BER S 21 T R OMRIE LIRSS #2 MEHEO BIFIED R 5 3 Tl /e
fGmERE] (FF7A - va—)1) EHTHS.
BER S 91 TAE O UAHT ) (ZBIEIE 7 #2 EHEO BAEIHESE 7> 6 THHEO
(AR E) (w4 F A 23—) EHTHD.

2) ZORER, EREMETHS [HoLEIL] 12k LT, K52 (Matrix-C) (ZR"sbH 7
O (HAES 3, 6, 8 9, 33, 36, 38) NE5T5

Matrix-C IZBWTZ 6D 3 SORIEIEECEb 2 FEih 245 & ;

BERS 1 [EOLEIL) ICBEET 2 7 HAO S S 3FHRE R
MR Z240) (Splenius Cervicis-Left) : #5135 33
SEARCIR AR 22 (Splenius Capitis-Left) : /A% = 36
Jfa$8 FL22 7545 1 ( Stenocleidomastoid-Right) : 7% 5 38

EE S 21 DEROBEMITL ] (ZBEES 5 9RO 5 5 3 HRNEZRR
MEE A 220 (Rectus Abdominal —Left) : 75 A% 5 3
ShfE R /20 (External Oblique Abdominal-Left) : 5 A% 5 6
WiERHH 2R (Internal Oblique Abdominal-Left) : 5% 5 9

BEE S 91 THBEBOMUAHT) IZBEET 5 5RO 9 H 2 i Z R
ShER /2] (External Oblique Abdominal-Left) : f%& 5 6
WiERHH A M (Internal Oblique Abdominal-Right) : #5 A% 5 8

ETOEFEIEICONTERL, EET2BEESOHRICOWTHE S ZRD H. Z Dk
B, REANEEDIN D BE & R OGEMES N it S5,

VL b2 ZHK9 0, 80 OAABEETEZEMT L Z 1280, HREIE BLUTh

(B D AR AL RN~ D 2 & LV EEREAIC AR BA 2354 L T2 B - ik
PEFERREL 72 5.

76



5.2 SBRT BIEEEED R EIRIE

B2 L0 RE S A BAERT (B - fiR) ’E%ﬁﬁ%ﬁﬁbfotb\'I%L@M/E Iz
THIET S Z &2 SBRT O EHNTH 5. AHi CTlIBIRZH R B S M PR @M’E
OHNG, FIEBEL L TRER T2 ERET 57 0k AZHONT Tmé
ZORBIDIZDIT, B2k RE KT 2 EATHNZEAL, BEEZETS Q & HRZETT
S HEHRTDH. ZHUTESNT

(1) EEEO AR

(2)  POEBNE - EREHER O Rk

(3)  PLEENME - EREMEOHBE R TR
VD BHEDIEFELEAT D,

AEINZFBWNTE, £ 51 ITTRTEMAEFIZOWTRRR T 5. ABFOFEMICOWTIE, (T8 E

Table 5.1 An Example of SBRT Record (Partially shown)

No A0O0O05_** 0001 Name **  Male Age:** Date: 2012/12/16
Note: R/L:Right/Left, U/D:Up/Down, h=hard, e=easy
B-2, F-1, F-5, G-8 G-16, G-17, G18 =Pain Area on Body Map (See Fig. 2.3)

Motions Check Pain Therapy
41/01Turn neck to (R/L) epi B-2
42/02Tilt head to (RIL) e p2 B-2
45/05Extend arm to (R/L) he 5
11/51 Swing right knee to (R/L) ep3 G-8
53/13 Swing both lower legs to (R/L) he 13
54/14 Swing right lower leg to (R/L) e pb F-1
55/15 Swing left lower leg to (R/L) he 15
56/16Elevate hip up off ground (R/L) e p4 G16, 17,18
57/17Raise knee (R/L) p7 e
21/61 Stretch heel (R/L) epd F5 21
69/29 Twist hip off ground (L/R) eh 69
80/40 Rise leg off ground (L/R) eh 80
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5.2.1 Bi2RE R & Kk L - EATHIE K UBWITSI DAL

F i T B OFEEEIC L OEREZEMEw, TRYE, wlde h, pll Lo TRRDEL HTIED
HZENHED., ZOBEORY FIIMEEMERH DL, ZZTE—FlE L TUFEIRE
T 5.

+10 for e(easy)
w,=4+2 for h(hard) (i=1---,80) (5.1)
—-10 for p(pain)

COREOFTH, HSEBIERZ M X175 D OERORMEN KX < /20, SREIEC
LTIV SR (BI) L7225, RGEA)TERSHEw (=1, 80) 2 BH# &+ 53417
SIaW L35 L,

W =diag[w, w,,---wy]|, N =80 (5.2)

®ighi R 2 X I1THNW 2T, IROZ K T5(Diagnosis Matrix) 4 £#67 5.

(1) BIEREENC T % 2751 : O

O=Ww-D (5.3)
L,
D= [a’ (, k)] : Active Motion vs. Joint Motions

136

d(i,k):Ela(i,j)‘b(j,k) @i=1,---,80; j=1,---,80)

(@) WRICEIT 22751 S
S=W-E (5.4)
ez,

E= [e(i,l )] : Active Motions vs. Musscle

80
e(i,l)= X d(i,k)-ck,)  (i=1,+,80; [=1,-,237)

LIENBH SN D X912, ZEiTH Q IZE2 A A Ml S AL/ [EE L7475 D &
ZRAORE Wh otk Ihs, @HE O SBRT 2WriX, 1781012k 52k, T7hkbb,
FENE 80 1 & PAFER) 80 HDRALR) BTN D AN HARATO[FIE & FIEEIEDEE T+
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MR TREERENEOND. SDISEAT, BEITHIS ZFIMATIUE, REAOFE &
RDHHAETET 2 LATHEE 725, 2 ORSA VT SBRT OR7 5T, 1310 HK
Wik E EHT DIROBIERE L TR TH 2 L b THETHS.

5.2.2 ARHEHRE

RVRFERET, WREME L T A E BB R & I D P B RS, BIEEBI O B B A AT
LDEELTERSIND.

F 5NN TEIZHER A2 O Lo R 2K 5.2 IRT. £52 OFITIE, #5.1 D pl,p2
72 ERI SN EIREMEA F S & LCREL, AN, PREBEMEICKRHS TS, £ 5.2 ¥k
fElx, PAEIER D AW e EEME L PREEMEORRORE S 2 RTHIETH L. ZOR
RAEK B3R T. RE2BLUOKEINOH LR LT, HREIMEZX2 2O/ L—TIZ
miFensd. 3ihbb,

(1) EJMEIEZ L—7 : No. 01, No. 02, No.14, No.16 |%, K7 IV—TOEEETH S.
(2) EIwEMEZ L—7" : No. 51, No. 57, No.61 1%, H7/NV—7DEEETH 5.

FHIRINE 7 L — 71 Tx LT R EBIEIEE, 5.3 ORRBENRE NS D) b5
ETDHONZHETHD. BRIZIE, K53 B L UES.2 0L FOPSEEENS R & 72 5.

< JE T N —T OFFREIEIC R L CTHE Y72 FEE : No. 05, No.13, No.15, No.21 72 &

< TN =T OWIREAEIIR L TH R 72 FEIE : No.46, No.56, No.63 72 &
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Table 5.2 Pain Active Motions vs.

Easy Active Motions

asy|] 5 10 11 12 13 15 17 21 24 25 27 28 30 34 36 37 38 41 42 43
Pain
No. 01 40 40 37 34 40 43 35 33 7 13 6 7 18 9 7 6 10 5 5 2
No. 02 41 40 36 33 40 43 35 34 14 7 8 18 6 10 5 5 2
No. 14 43 46 42 37 49 47 38 37 16 9 10 23 12 10 8 13 5 5 2
No. 16 23 33 25 24 27 28 24 18 11 16 10 11 25 14 12 8 12 7 7 5
No. 51 12 177 20 12 12 17 17 12 9 11 32 31 25
No. 57 7 9 8 8 7 4 24 25 14 14 18 22 15 13 15 33 33 27
No. 61 2 8 3 3 2 2 4 1 28 27 16 16 17 25 16 13 17 31 32 31
asy| 44 46 47 48 49 54 56 58 59 60 62 63 66 69 71 72 73 75 79 80
Pain
No. 01 4 6 3 2 5 5 6 5 5 5 5 6 27 16 17 18 29 24 15 16
No. 02 4 6 3 2 5 5 6 5 5 5 &5 6 27 17 16 17 30 25 16 17
No. 14 4 6 3 2 5 5 8 5 5 5 5 5 29 20 20 19 37 27 18 20
No. 16 7 8 7 5 8 8 4 7 7 7 9 7 13 11 8 9 17 14 11 12
No. 51 25 34 28 26 25 37 22 30 32 32 28 34 10 19 18 22 13 13 13
No. 57 28 34 27 28 26 37 22 31 33 33 29 36 7 9 16 16 15 11 12 11
No. 61 32 32 32 32 29 35 16 30 31 31 34 32 4 5 8 9 1 7 8 7
18
16 Q—‘O
u* o
¢ L 2
12 < *
X v ® Effective Masure for No.
10 X O o | 01,02, 14816
8 ’ %)X/ ) 1]
X < X Effective Masure for No.
6 & 51 57%61
2K
4 'Y 8
7\
X AKX % .‘d X
0 1 1 1
0 20 40 60 80

Fig. 5.3 Effectiveness Measure Example
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5.2.3 REEHEEE

A EBEICRT LT, TOBETREREE 227 0 B (R L MrESR) 281 SFET
BH. 72120, B E LT 200N Z ERH 5. SBRTIZEBWTIE, BIEDTDD
FEMEN B 2 B & SR ENMEIC B o 5 BAEI A BRI BE L T B RS R E . L
> CHA R OHEEZIEED 1 DI 5 2 ENRYTHh D, £531%, Bed 2 >0
OMCHFET 2HEESiOKEE LD bOTH S, [M—OBMSIMER %) %1 LRKET 5.
K53 OEMESND EEEDOHHHEIEZ %K 5.4 (TR,

K54 12HESNT, BSANITRLEERZRE 7 6o\ T, HEEEEEZ R LR E2X
54-1 B L UM 5.4-2 1287, [X5.4-1 13, Aifi CEFE L7/ 7V —7 GEIRENIENo.01, No.02,
No.14, No.16) (Zx3 % FEFE 80 OIEEEEE ChHV, M 54-21%, A7 V—7 (GERE)
fE, No.51, No.57, No.61) (Zxt7 2 F#E{E 80 D HHHEIE CTH 5.

FREEFRAE DY 3 UL EOWREEEZ G EBEOBEM & 5. 7ed, ZOMEIIREWVWENLEE
Lo,
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Table 5.3 Distance Measure Matrix between Joints

Joint Number of Easy Motions

m < 0L WL O NI O O L O N~NOMON
M O - 0 O MO F 0L T 0 O N - N
m N O O < LN O F O F O - N ™
m < T T D O 0 O N~ M N« 10 O M~
ﬂ M MO O T UV T VL O N «~ AN T v ©
m N N N O < O F 0O -~ N OO o
(] <t 0L WL O MO N«-T O O N~ 0O ©
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5.2.4 FENMEROFEBIFREIC L DR

2 OO FEIE, T2 B EE EBE & R EBIEBE 59 2 B B B E A FEER S OB
ELTq (ij))EET. ZOERICLY, 250 EIEROMEMREZLUTO X 5 I T 5
ZENHRS.

0 =[q,(k)]
=[w, d(i,k)] (i=1,--,80; k=1,---,80)
=771,

136

d(i,k) = a(i, j)-b(j,k) (i=1,-+-,80; j=1,--,80) (5.6)

+10 for e(easy)
w,=3+2 for h(hard) (i=1---,80). (5.7)
-10 for p(pain)

bR ZANT, MRS corr(i,k) I3 TD L7 %.

> (=¥ -7

corr(i, k)= = - : (5.8)
RIS
L,
xj = pain part of [q(i,j)], (5.92a)
yj = easy part of [q(i,j)]. (5.9b)

KEIITREND T —AIZHOWT, HBEMREE FH LR 42X 5.5-1 3 L 5.5-2 1R
T. 2O —2A08E, HREMEORALHT (b2 WITER L 25800 25, EREEES
1,2,4,6 DT N—7 L HESRENEER B 3,5, 7 DA NV—TIZRINENDIDELTHD.

¥ 5.5-1 ~[X] 5.5-2 |12, FIRENMES 2 IZOWT, REEME & OMBILRE A ~T . MR
HEOWTRIRINDPEEMEIZIE, BT A ML N—T OEREMEORE EICERIN L+
#1/E%F B No.05, No.13, No.15, No.21 Z&Te 2 LD, 2 OfRIEIIE IEEEZ RINT 515k
LTl THD. £, X 552 00D, FEEOEREMED D WX REAEIT 2B P HIICHE
ET2560BRIEEL 2 5.
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Correlation with pain-1,-2, -4 or -6
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Fig.5.5-1 Correlation between Easy and Painful Active Motions (Left Group)

Correlation with pain-3,-5 or -7

1

0.5

-0.5

< L‘ ‘ >—>Suitable for reme
n

& Y ¢ Pain- 3
* ‘ .
* ‘u oe i ® Pain- 7

T T T : 2 ._"._l Pain' 5
p (2 N
a :‘"‘m 40 60 80

Active Motion No.

Fig.5.5-2 Correlation between Easy and Painful Active Motions (Right Group)
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Fig.5.6-4 Correlation between Pain Motion No.4 and Active Motions
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53 £¢®

SBRT D&t 2 2 THNC B L, 5.1 1SR 7 1 & ATht» TR R 21T 212,
RAGEHORENAETHDLZ L &R LT,
ELICEHRREICESNT, FEAENAEET 2 EEEZEINT 57200 3 DOIEHE,
Tbb,

(1) ZhARIEEE « PREBHE & ER BN EA Ml 1 B -9~ 5 B E &

(2)  BRAEFEAR - DREBNE & EIRENEN B 53 5 BRI ORI B 53 % B Sk

(3)  HHBIFR%K « PREBHEIZ B9 2 BIENIES) & W BN EIZ B9 2 BIEES) & o HBILREKL

ZBANL, EEOEFNCOWTZEDOREEZHA L. B 7 R MII2RIET v & 2T,
Eie (1) & (2 @, arPa—XIcka@R2E 3) #FL LT (2) ZMihEL
THWD Z ENBUITH D Z EoRaniz.  UEnS, arva—FHEICk5 SBRT
OFFULOFERIL, T B R N ORBRICHE-S  FEfiiik 5 & AR EmW 2 &N FEIES .

ARBEIZBWTC, BT EA MORERE A LITEREFE L T = SBRT O Effiz, a2 B a—
A EIBIZEDAHRGIZ L > T, BBOENA VA NT T ZRHA K325 AN EER A
WCHRELI DI EZEIEL. T72bb, SBRT OEEIE 40 iz K42 & 5 #E 1o
AL, KDL EL<EHED PEEE] OA L EIEe" LildkT 5. MnEsL 3oL
ERAE D T2 DEN S W EEEL TERENIE] & U'p"&tikd 5. Bt 5 28 Tl
72 EFE A LR O AT TIREEME) & LT ERET 5. 2ok it a3k 2512
RLTED, U A NMIMREITRL, a2 Ea—HF~ODAN7+r—~y bbbt L7z, =
DANT +—~» ME, ZADPBDTHEHETHY, 7 X MOWMFLARICMHEHLZW
LA, BEANLARETHD. 20T —X Z AW TH% L7- SBRT fiifr Y 7 h v =
TIZADITHIUE, BRRECE RS RS SN RIS B EIEEZ s s, Ei
OBRPUEIED 9 B, FHEIRBICE S FEIER, B2l T 03 Me 2 &0 n, Ak
DI OBIRIEAEL U THER I NS,
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H6E KRR KL UNRORE

6.1 ABIEDOE LD

FAEFRIZBWNT, FORAR S NCT DT REEIC R D EERIEICBE T 2085 m e L e
2 =R AEPFE L%, AFEOREERICBITAMES T2, BB L UH
TORERAZ DN T IR~

F2EIZBWTEED T H « N7 —NHIZBWTEE L T BRRIETFED DT
B DM RT o A [EE R (SBRT: Somatic Balance Restoration Therapy) D REATiERE, H
BB L OBEEET — F X—AOWMEEZ R, BT R NPT (XA T 7T AE5EKE)
DT REREFFR LTz, ZOFEOZLEME VAT A LFHONEPLHALMNICL, Zh
£ TORBR & EBIEFE LIZBIRZE DT 7 a—F 2 FHEMEDO & 2 AT RE/e T2 FIEIC
VAT MET oM EME TR U, L <IZ, BEREHER TH 5 MEDHRAEHK OEIEL v A
7 L TEERIARIA 3 5 RIS O W T L7z,

FIFIZH U TIE, SBRT D136FEDEARENEIZI51T 5 EEE & dEhEEDO IR 4 2 fEIT
Fl(Binary Matrix)iZ L W BRET& 5 Z L A2RLTZ. T7abbEiEof L2 kLT 51755
FOCEEESH V) E"0" (EEIMEZR L) 95, ZHITESWT, EARBEEICISMTE % #
ML, EARBEICEE 2 W ETH 42 ER L. WETHB L ORITIT80 0, & E8ED
REENE - ZEMMEAZ AL, TOMEEFIH L CEBERKRDO S V—TbE1To7-. Zhb
DATHIRBUL, REUREIZBWTHWLNS.

BAFEIZBOTE, AMEOFIWERKREZ 14 OBEI THRA SN 15 HHRIC L > TET UL
L, #BfE 28T EERHRNEZ#Y L. ChbEd T AT AL LTER ST b D701,
R T8 LIATHIRRRE Ve, 370bh, FEE 80 fll & A AE)E 136 fi & DR Z1T
FIA,  FEARBE L BAfREE) 80 i & ORIfR AT B, BIHEE) & F AN 237 fE & ORIREAT
FIC TR T D OITHNTAT 2 BT CER S AVEB IR OF A" 72 1370" TE T
VI ECER LIZ#ITHIOEBEIC LY, TEhEL BENES 2 £ 71751 D 3 L OEEEE A
DR AR IATHI E 238072, /751D 1%, REIZBWTAEAEFRORE & BIEICHNS
FEIEORPIIEE A 52 5.

% 5 % T, SBRT OB R AW TINCKB L T, BWiiESR%a EAITHITERELL T,
X 5.1 28T 7 a R > AR 21T 208, REAEFTORENATRETH H Z & 25
L7z, ELICEHRZBREICESNT, REGEMAHBET L FEMELERT 570D 350
BEE, T720b, FEMEL EREEICS T 20 RIS, R, MBI E&R L,
FEEEOIEFNC SN T EORABA L7z, I A MCX2BIR T nw A%, PR EEL
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FRBEFEEE I E VT 7' e —FZr <, T Ea—X I K5 SEPUITHEIREIEEA =L LT
PRI 2B & L CTHWA Z Nl ThH Z A LM L.

PLEIZED, ERIIEEICGIEINTZE T ERA MDD LUVICRET L2 ERRETH -
TEEREE, 2 Ea— X ZBIC LD UE SN2 AT AT 5 2 E R ARETH
HIEEFEL-.

6.2 k&

AR sCL, EERIEO > Th LM T v AEIEEE (SBRT) v A7 A TLF0O—F
BEROCTHRET 2 2 L& BRI LR, KmSUIBEIZH > ToFE—HThHDH. 6.1
WORT X 9IS, BN EBRROZEM A H =X LAOMINIE, HKT2 L <IZZRHR 5
ORT 4 7 ADFEEEATLO2LERS L. 2, WMV ZREROTL— N AT A
DTty MRS RMT —F BT, v Ialb—Ta Y —~D AT L RGEER
FHLHETH L. 2O O HOHEMEOSINZMAFLIZu.

SBRT D FEZDOHDIZEA L TH, AFFETIE, T B2 MBS 2Bk L7 &
W) iR LWSREE T COEEIZIRE L7z, UL, #RE OES) Hnici W ikiie 525 2
LIZE-T, BELLORREmDOLND Z & BRI ON TN D, 2D XD RIERBITK
T2 VNIRRT — B L SO ALE L 70D, HINEBHSROFEMRTT U 7T
T, BVAT AL FEZ#EA LT, WERRYEE (o 2ITRNOGDKT)) B
SEEICERT AT - b BHEET HUREE W O LERH S .

EEREO T L B0 ) REELERICB LT, MNOARRS & KT 2R DE
RITEDVERH LN, ZOLDITIXEFBMROGMZE L O IIEENLEL 2D,

At E B LT _N— a2 LIS BiRIE, SBRT BRIEOKAN K E 2 ETH 5.
BAETIE, BIEICHAMRZITY —AEIEHTL2ZLICE-T, avBa—¥XRIZED
AHUENES TH D, S5, HFmiIC LD R 7 U —Toiskre - e BB A]
EL 2%, ZO XKD 7Y — L EATEICHENZ 292, ITOHOHEMZOSINNLEEND.

A SBRT FEIL, mfli/eElesz 2 TnE LS9, kg har Ba—42 Y —1L
TEBESE RS, ZOREZENTE, ER>— 2NN LR BN TH Y
—EANTRETH Y, —EDHHERTET LA VA NT 7 ZZ2WHE, HDHWITIRET S 2
LTk, ZLDAXDOEFEROL T D2 ENARETHD. BITHA T 77 A2 RER
R#% SBRT ORE L VE— FTIATE, IF -2 ) 7 AIA LTHAETLHZ LR
T&5. M6 ITRTvRI AL MEKTIE, 2OLIR7L—bU—20FEREZBETZ
EEBERLTNS.
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APPENDIX

Terminology
Glossary (English t0 JAPANESE).......cvviiieeieeiiiiciieeee et
Joint Numbers, Names and Motions ..o,

Matrix Representation

Matrix A: Active Motions vs Fundamental Motions..............ccccceennns
Matrix B: Fundamental Motions vs Joint Motions.............cccccciiiiiiiiiiiiiieeen.
Matrix C: Joint Motion vs. Muscles-NeckK............cccccoiiiiiiiiiiiine e
Matrix C: Joint Motions vs Muscles-Shoulder & Elbow & Wrist....................
Matrix C: Joint Motion vs. MUSCIES-TruNK...........ccooiiiiiiiiiiiiiee e,
Matrix C: Joint Motions vs Muscles-Hip & Knee & Ankle................ccceuue.

EEBEDBRRLHZEETAIT IS LA

TUMN NECK 10 LEft...oeiiiiiiiiiiee e
Tilt Head t0 Left.. .o
Extend Arm 0 Left. ..
Swing Right Knee outward.............coooiiiiiiiiii e
Swing Both Lower Legs to Left. ..o
Swing Right Lower Legs inward..............c.eeveiiiieiiiiiiiiieiee e
Swing Left Lower Leg outward.............cc.vviiiiiiieiec e
Elevate Left Hip UpWard............coooiiiie e
RaISE Left KN@E.....oiiieiiiie e
Stretch Right HEEl.......oo oo
Twist Right Hip off Ground............ccccoumiiiiiiii e
Raise Left Leg off Ground..............uviiiiiiiiiie e

FAT7 95 LIRKEEDROBERS EXRBIXDBERS DAL E

EEHES EEFBEFES ORISR ..o,
TR RIZEEBEME—ER [25]..ccciieeccecccc
EEFEFENSRF-EIE—ER [25] .o

Examples

Example of Computer Input of SBRT Motion Test Result..............ccoevueeeenn.
Example of the SBRT RECOId (1).....cccouuuuiiiiiiiiiee et
Example of the SBRT RECOId (2).......covuuueieeeieeeee e
12700 V1Y =T o
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Appendix-A Terminology

Table APP-A-1: Glossary (English to Japanese)

e Bs -85 AAEER
Active Motions FENE
Alternative Medicine KBER
Antecedent Set KITEA
Antecedent Set D(i) KTERE
Associated Motions EEENE
Binary Matrix 2 fE1751
Correlation Coefficient FEBERE
Degree-Of-Freedom DOF GEBD) BEHE
Diagonosis ZE1TA
Diagram Therapy AT TS5 LIgE
Distance Measure PEBEEAR
Easy Motion TREENE
Effectiveness Measure SRIER
Exercise Therapy EBEE
Fundamental Motion (Element) FME EXREE (ER)
Hard Motion R
Integrated Medicine HEER
Interpretive Structural Modeling ISM REAMBETETY VY
Manipulative and Body-based Medicine FHEE
Musculoskeletal System REER
N-square Matrix N Z 51751
Pain Motion EREE
Pair-wise Comparison 1 xF L8R
Reachability Matrix A[ESTH
Reachability Set AEERE
Reachable Set R(i) aEEE
Somatic Balance Restoring Therapy SBRT ALLNS o R EERE
Subject HERE
Therapist S EX K
Therapy Bk - BRiE
Tiered Structure BEEL S hi-iEE
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Table APP- A-2: Joint Numbers, Names and Motions

No & Joint Motion Name Motion Name Engineering Symbol
Name (Left) (English) (HAGR) Name
Flexion Ji Pitch (+) P
Joint #2 Extension fiflJ& pitch(—) p
Leftward rotation FEARG [ Roll(+) R
“Trunk” Rightward rotation A5 1815 Bl hE roll(—) r
Left horizontal rotation A A ElfE Yaw(+) Y
Right horizontal rotation FiKE e yaw(—) y
Flexion Jitt th Pitch (+) p
Joint #3 Extension fift 2 pitch(—) p
Right flexion A dh Roll(+) R
“Neck” Left flexion 7 i il roll(—) r
Right rotation A B e Yaw(+) y
Left rotation Fe Bl yaw(—) Y
Flexion Ji pitch(—) p
Extension fiflJ& Pitch (+) P
Joint #4 Adduction Wiz roll(+) R
Abduction Fhiis Roll(—) r
“Shoulder” | Internal rotation M Yaw(+) Y
External rotation S iE yaw(—) y
Horizontal adduction K S i Trans.(+X) +X
Horizontal abduction KA R Trans. (—x) —X
Elevation 7% b - EJ5lalkE Trans. (+Z7) +Z
Depression 51 R - FHEE | Trans. (—2z) —z
Protraction AiE - Shis Trans. (+W) +W
Retraction %t - Mg Trans. (—w) —w
Joint #5 Flexion JiE pitch(—) D
“Elbow” Extension 2 Pitch (+) p
Pronation 22 R BEE - [l vaw(—) v
Supination e R BEE - [mlok Yaw(+) Y
Joint #6 Flexion Je£: i yaw(—) y
“Wrist” Extensi.on = Yaw(+) Y
Abduction Sz roll(—) r
Adduction P i Roll(+) R
Flexion Ji pitch(—) p
Joint #7 Extension fif 2 Pitch (+) P
Adduction L% roll(—) r
“Hip” Abduction Sz Roll(+) R
Internal rotation M Yaw(+) Y
External rotation S iE yaw(—) y
Joint #8 Flexion Je£ pitch(—) D
“Knee” Extension (G Pitch (+) p
External rotation Y\ Yaw(+) Y
Internal rotation N E vaw(—) y
Joint #9 Dorsi flexion HE pitch(—) p
“Ancle” Plantar flexion e Pitch (+) P
Transverse tarsal & subtalar eversion A Roll(+) R
Transverse tarsal & subtalar inversion X roll(—) r
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Table APP-B-1 Matrix A: Active Motions vs Fundamental Motions

| 11 ! 1 HREHE ~_ 1 i
b il i; ity
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Table APP-B-2 Matrix B: Fundamental Motions vs Joint Motions

HEEEE B 3 HHEEDEEED

PlplR]r AEEEE YIEEEN HE 13EAEEAEED
T [Tum peck toward left 1T
2 |Tilt head toward left

Elevate nizht shoulder toward
# [Stretch right arm above head
[Extend aom 10 left
yard rotation of gisht

Upward rotation of left amm
[Twist both arms toward left

tretch right ann upward

wine both knees toward nisht
Swine risht knee oursard
Swing left knee mward

wing both less toward left

wine nisht lower lee inward |
Swine left lower lez ourward
Elevate left hip upward
Baise left knee
Twrist both feet 1o left

<[t

o = o o e o o = B2 B

[Rotate nizht les inward
Rotate left leg outward

[Elevate lef shoulder voward
Turist rishe shoulder off sround
Raise right shoulder and left [
Tovist nehe hip off sround
wing both knees toward left
wine neht knee inward
wing lef: knee ourward

tate borh feef to nhr
otate neht foof ourward
otate left oot inward
R aise right knee toward ||
Pull rizht heel toward b
Push lef: foot upward ||
Pull rizat foot

-
mmms o

u

B

ittt q
[Extend left ann 1o le!’! 1 .:1 #:-:.:::- q%
h

e Je el d o sl

Gk

Tilt head toward neht

3 |Elevate left shoulder toward
}‘éﬂemh left arm above head
Extend arm to risht

38 [Upward rotation of risht am
7 | Downward rotation of Jeft amm
Twist both arms toward night

wine neht knse inward
Swine lef knes ourward

T {Swine borh less toward Gt

wine neht lower les ourward
yine left lower les inward
Elevate right hip upward
T|Raise right knee
58 [ Twist both feet 10 nisht
Rotate nisht foot ourward
Rotate left lez mward
mretch loft heel
mretch left arm and heel
2 vy e

Stretch right arm above head
5 |Extend rieht amm to rieht I
Elevate risht shonlder upward |
Turist left shoulder off syound
Raise left shoulder and nizht lez
¥ | Turist left hip off sxound
Swine both knees toward riht
wine neht knee ourward
Swing left knee ourward |
[Rotate both feef 10 left
2[R orate neht foot inward
Eotate le& foot ourward
Raise left knee toward shoulder] ||
[Pull left heel soward ip
¥ Push 1ot foon

.___J
.____l' u

i NN

r_J

Right shoulder raiseup off

m 1
e-elevate away Hom head
Left shoulder Taise up off T
8 | L eft shoulder push asainst I
7 |Right aom pull toward body |

Left anm._ puil toward bodv =

T
& =
7] E{gx Ep gu. eievne wp oﬂg
ST |Right hip bone push down
7 [Left ip bone, shrink up
3
)
5

Left hip bone elevate up off
% |Left hio bone push down
Riehtles push outward
Right leg. close inward

Left les push outward

mEun

ard

ght knee, pull up toward head|
T0U|Right knee. push down against
Rishtknee bend uo off sround
102[] oft knee pull up towarad head
103]1 oft knee pusy down asainst

Left knee_bend up off sround

5|Rieht heel shonk up toward

106|R;2ht heel raise up off sround
10711 eft heel shrnk up toward

Lefihesl roiee up off cropnd

Turn neck towards neht
{110/ Turn neck towards left
Rieht shoulder de-slevate awav ||
Right shoulder, push against
L eft shoulder de-el awav ||
Left shoulder push azainst
Eieht arm pull toward bodv
Right arm_shrink down toward
[T7ILeft aom pull toward body

5[ 6t am_shonk down towards

19/212ht i bone shrink up to
T0[Right hip bone. push down
2111 oft hip bone shrink up
2|1 eft hip bone push down
Eiehtles push ourward
Right leg_push inwards
Left lez push ourwards f .
[Push left low inwards
Eiehtknee pull up toward head
TE[Right knee_push down againsst
0] oft knee oull up towarad head . H:F
301 eft knee push down aeainst
31|Rieht heel smetch outwarad |
3][Right heel shrink up towards | HI
T33|R it heel raice up off sround
13317 oft heel swresch ourward

13511 ft heel shonk up towards
T38| L eft heel. raise up off eround

T
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-
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Table APP-B-3-1 Matrix C: Joint Motion vs. Muscles-Neck

Joint DOF & Muscle Elements_#3Neck (Left)
No. [Motion 7| 8| of10[11]12
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FEIRIRERCR)
FEIRIRER( )
SETRIAER 2 {E)
SRTRIAER(RE)
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osEzLzemn(214))
hosgzLzemn(a)
osgzLzemnA)
AR EAR 21E)
AR EARCR)
AR EAR(E)
o e Bh( 215
Riofg B ARCER)
Fio g B BR( A28
316 |ATFdA AR 215D
7 |ErE A R (R
318 | ARl (R
HR A AR 28D
H A RO
H A R )
TERE R 2 E)
ERIE AR
TERIE B ()
{8PEER( _LEE)
{8PE AR TRE)
FRHEFER 215
FRHEFRER(E)
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Table APP-B-3-2 Matrix C: Joint Motions vs Muscles-Shoulder & Elbow & Wrist

Jomnt DOF & Muscle Elements_#4Shoulder & #S5Elbow & #6Wrist (Left)
Motion xsl 14I 1:| 16I 1‘| 1sl 19I :ol :]I ::I :3| B ::I :sl :*I 2 :9I sol sxl 3

#4 Shoulder-L #5Elbow-L [ #6Wrist-L
1| 2| 3| 4| 5| 6| 7| 8| S|10f11|12| 1| 2| 3| 4| 1| 2| 3| 4
p |P|R|r Y|y |X|x Wiw |y |Y vy |Y|R |r

z
Ell

%

If 8

B @
=
3
x

a3

7k

o]
1

B

BdHx
=
mOo b - N
B @
=
JoEBAF [V
*OmBAHF [©
B @
=
%=
3

SACE R

401 | = A A 21D
102 | A EGED
203 |ZAE (%)
104 | BOIERED
“s0s [ RS

106 [FFTER

407 |"FER

408 |IBHTEh
409 [ RFER

410 |[[BEF
(411 | ARagh
12| ER=S85 ||
413 | (BER( LRE)
414 |{8PEESCHER)
415 |{@PERACTER)
116 |BFEE
417 |ZEREER(RAN)
418 |AIIBAR

419 ["MRIER

a0 ER=28n 24 H |
421 |-EAR—28ES &Ka3B
422 |-EAR—2BES 538
501 | -EBEAD

502 [FRtREED

503 |A1ED

504 |[EI5#FED

505 |FHEIFTED

506 | FREIFTED

507 #HNFRERR

508 | $245 {8 F4R{BED
505 | 3245 {8 FAR(BED
510 [/ E18ERD

w

-

o

0

511 |CRE ME{9ED
601 | &%

s02 | RIBFARERD
603 | RABFAR{SEH
604 [{FI5IERD

605 | B BHEER
606 | THE{BHD

7| E{EED

608 | BBHE{WEH
609 |12 BHE{HEH
610 | BE 878D

w

§

=]
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Table APP-B-3-3 Matrix C: Joint Motion vs. Muscles-Trunk

Joint DOF & Muscle Elements #2Trunk &

jde e o el dd ool

No. | Motion 1 2] 3| 4] 5] 6
#) Trunk Joint

1] 2 - 6

Plp ¥
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e
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zom
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i |1 T
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w7 Bl ot
7 Bl ot
F B H B o
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201 |IEE AR &1

202 [BEEHER B

203 |IEEER (&)

204 [FAIEFHERC 2 HED

205 |#MAERIER B

206 [FRAERIER(ED
207 [FIAERIER &%)
208 |FTRERIER(H)
200 |FIRESYER ()
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REGRERCE
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—
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R FER (XD
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3

[PER | ]

RETTER(E>
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R 1D
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w
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R

ba b2 |2 R RO (b0
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EIREER 1)
EIRERR(E >
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EIRERR( A
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Table APP-B-3-4 Matrix C: Joint Motions vs Muscles-Hip & Knee & Ankle

Joint DOF & Muscle Elements_=7Hip & #8Knee & #9Ankle (Left)

No.

Motion

33]3435]36[37]38

3s]40[41]42

43]4a]as]4s

#7Hip -L

#8Knes-L

#9Ankie-L

11 2] 3[ 4] 5

1] 2] 3 4

1] 2| 3] 4

Plr R|y

’ |p
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&7 |87 | hE |hiE

v [¥
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Eim |
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KABERILEED
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B (18|75 |1
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HERER

HHERED

AER

HERED THEP
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TRFED

*IBASH AR

SBAsEER

KEEFH R AR

KHE—5855

HpEERED

ERRERED
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e

FEFTELAD
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RAIEzED

KERER

KERER

HEh

SMBIRRES
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FIHBIREER

KAEES
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L

KiBr2REs
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B An

803 | FHFASAR
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AHBERIZSRAD
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==z
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1#E R
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ERER

905

FHRES
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1B AR
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B oBFEER
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wifE A Eh
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ERHARET

IR T D

910

FAHE{HEs

911
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Appendix-C HEENENEDBIEGIERE XA T 7T Ll

1. BEOEEUL

Bl | BEZIZ LSRN L, DI RST LG & BF T8 (W) o35, L
B8 | i HARICHIE LIS LT L 2RI o, Sik% i RS2,

NO. 1

v

ﬂ#ﬁﬂﬁlﬁ' # V
> > =B

B{E: EAEBIEXHE. DEEREOHRAANSE LI -IRAE
(&R) (CR2. 2B %F>TEEEAW- Y EAL. BRE
REBADETHEY->TLE S,

[No. 1] #WABEEDEE S Tidd 1 o SISl I3 e =
N v, ETHAHEERmAHA, O AEAMRONT
W<,

[No.2] BEACIER & O E~KI60 0723720 . FHAEIR DI
IZ B L, HEBRIFINGFE XY IELD S, Hl
WA CGROAE) ~N5l&HFE o, SRR
s (ZOMEETOERETIX, AR IEFEEF BN X
EFHSRTL BEREHPT5).

[No.3] BHomEEAE St &, AHOEANOHFIF, £
FORMR, ZEh 08 8 DA 7p LB )7 10T
LT <o BEHENo3THLP R LI I, AMIZX S
TH GROMER ) RO, WS/ 8E I EE A b
o AR L OER#EERRICB W T, ARG R
& LAY AL X B AN T B EERIZTE LA,
G LN fi A AT B L M oEiuE N2 ), A
FHERIIRANIS 2T 6N, Tl L HITHMEFMT A8
L %25, A2 RIFE L NEARIAN, £ F s~
Bihs,

877772222222 |

R

NO. 3

BEBEOS1FI54 |

Fig.APP-C-1 Turn Neck to Left
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2. HOEHIL

HBIAFIZ% > T EEEZ I Lo ZRNSTHRIEME L2 F I LA mAG & BTz RgIcs
b0 T LTI HF4RCHEMILICL T, i L2z, B R CBIR3E 5,

o1 | oz |

_— E | F —

BB

-~

REBIE

> > EBR B [ BRBfOS 754 |
BfE &S 2 HE. BURHFANATLEE, B>< 0
HELANAG TREILICLTOL, BFERELEVES p ThfrEOTHC
CEMICET. DEREADHAAG & LT REE RO, °© 90
RAAEEIZETHED>TLE S, BIERHCRTHE T_ “(]’?Nj
%3, A

24 o N = < e _72 — 3 — — =

[No. 1] VMBI EDERES &, HRIIMTY, JEPEAHEA bAS <%gs@$&”_ 510 0oy

>TK o ABURKEH NG| EHE SN, ABEOBMD A YA

AR B ° )

. . | %27

[No.2] BifEz DT < by KERBOT EHM~DHH L ﬁ_J il 2

B0 &, HEEORNOW BRI E B, HIES 5 BE—R—®y

M BTHONEL (EHR) ~OFVEHHHE S H
ELH5, EHEIZZHICHEALRY, EHONBEE (EF
M) BB B, FEORHFANDIRE LAY &, &
JBORFANOFFIARI DI Ld b,

[No.3] /@i S S EHFAHEA LD, BmISIER
HHMNEY EAfo T eI 5, AMIZS S5ICHE
FHEHiA, BIERIFINTEE B> Tl HHEAES
S5IZMUTW L ENEIR. GFBOERANDEROITITES) %
2K %, FHONEAL (Kl LEMOMNEE (k)
MENI AR ) KRE LEEEBHICLE D> T, A2F kIR
A~ £ F I~ EEEET A T L 5,

Fig.APP-C-2 Tilt Head to Left
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5. EBIDEREMEL

BE2 I L2 RNCMEIIMIE L, 2 FRFHE AT & B TRREICT 5. F LTkl
FrBRICBMIZ LIS LT, $8IEMNE L 7RI o, xR BUEXE 2,

bR

BIERRER ERIIIE
> > E B R | B#mros<ro54
BF I EZBRZBVYUMIL. BECHIMEMEI3ETS i =)

Bz, BRAZBASETHZY-TLES, 25 TEH%
BERELLTOCAM A =TT, BMEBHCBTHIEDIELD
293,

[No.1] EFOMEEXMILEZ LT L MBI WT,
EFIZH> TEHAEMO K 2 - TwL . AFRAEEHD)N
NGl EFEOSN, ORIEER»SFE B0, ERIZEAM
LFiFons, ETRIEN (EHE) OFNFEVWTWE,
ATHIENEAL (Ehm) ~#{,

[No.2] AR U OBREDE LIRS E, AEIHOILL
W, FEHEAHE LG A LA - TL %, EADOMEOE) X
DIENHDH S,

[No.3 ) MMBIEREAICL A&, ABRIZITE LX), BWE
HANE i AT TH LB M OBIGETNIC 2 ) e
LV LIRE EAS, AU Y A 8IS 5 T~
LT H5RTW L o AP RASRAH LA SN T
W BIEAFET B0 F L TABRRIEHL 2o T,

Fig.APP-C-3 Extend Arm to Left
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11. BERONEL

F*ﬂ
18
%
£l

BIfEGISE

> D B AR

Bi{E: EBED - WANELTVWS, NEEHTOTIE
HBCBSDATH > WELTVE, [BRAZTEIZY-T
LEH, BMfEIEMHCBTHIESILDICT B,

[No. 1] WiHEB BT, IZITHEEHEL SA0,

[No.2 ) MARZMX ZIZ LD LMEET, HBREIHEL,
BHEEANPLATONTEHRELZ B IEE 2D, M
FEERDBRIEFFNTE LAY, FRELZL70ICAMNE
BRICH LT S5, AEEAMAREZEZZ 200
TEE o THRNEDAPAET 2. SO ICHELBTIIEL
BUFTw E, Bh 6 LREFNDIED., BH 6 TIRA
FHADigh & LTHEEIBH TV,

[No.3) miBIEICZbE, ERIIERBREV- LIRS
FAio T D EHIZKLESNEH, LEHDEREDOO
HEEEoER Y LR U RICH LT T EfEE 2 5.
ZLTAERIZMTTWL , BHEAFMANGEDHFTWAAET
OO FHEIIIME LIZB X, EMIIE EH SR LA
TWLEEE 25, ZORETIIE %Kizl e L7zighi
Wrhohfid - ) oizh L 2y, KoM ERE S 2
%o

Wi 2T LIS LT, $i3E L 2RI, AREISETT 90 IR B, o F I3
EHANG & BT REICT 5. BRE B RIESE 5,

]

_O
g

A 5 rwpEoTEL
o] 0

-~
ool F10 .
8 'L\. 177

‘

S| ash, 64
o o'" o o : @
56 ki T
o B
// L \l N D

Fig.APP-C-4 Swing Right Knee outward
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13. @R TFOELL

HBINFIZ % o T T HFZRRISHMAIE LIC L, 81313 L 72K SR 2. Wil % 90° 12T,
WilEx Ghe7-F F. WE~5 255, KBEEAIRMIC 00 127 B X TH &EHFE 5. BELDFHh

Sar 3

o1 | toz |

DEEEER

> E BN

BME  mEEE ICHU T, MBEAhE LT . BEASIZ
HEBH, KRBEAKEIC ICEDETEHFES, EHED
Fh(EZAZ. DEXRWBEALFAANGZLEFIATS. BEd

DICAEHELCE I BAA -V T, MBETEEAAND > V)

EET, BRAZBADETHEY>TLE S BMFIEIHS

BTHIHD,

[No. 1) HExRPLICHZR X A A=V T, WRETZE
HHANp o Y LA$H) & oMM EORE»S, Bk
JAomlfE, ZRORMUITIELE %,

[No.2)] &512B X 2T &, AL~
ALEAY, ERIGEICEBHHANGET2oTw <, Bw
EEBOFE LX) & HEROEANOHMFITFIZILF %,
Hi3AEANE S,

[No.3) By - THREEIEICZRS L, AR ERANTLAG
S, EBOBMOEEHIR Z2HPKRE LB XTIV,
HRIEEDHEE LAY . GRUESRO S NG| ZFHFE 5
N2, BIAEBEORREE TL 5. ABRITE S ITHA
EAY S, KOSFEEX ENLERICR S, HE R
sy & 22 5, Ao RERAA, £ FRiEsl~o
IR EEAA U %,

WEEA 2 WD T ARG & EWFVTREICT 5, SRR RIS,

RIEBF

)

BRRUEDT 1L 7T 54
T#HEEOTHERT )
0 0\2 0

Fig.APP-C-5 Swing Both Lower Legs to Left
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14. ARTOAEL
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BIfEGE = BfEZET

> > E AR

BE : AREE (CHIT T, BEASIEZFE, KEBSAKEIC

W (CBDETEIEFES, 2FERIEBELFANGIZLEFIT

FREERD. BEREROCAZRCLIIC, EBTE2ES

FARABY, EFREMEL, DEEEFEEHAAAG|ZE

FATEEEDRET, BRAEBASETHEY>TLE

2. BEEMSBTHEI RS,

[No. 1] A& icHZ# X %4 A=V T, LT %
N CEHTE) ~N@ o < h &5 & oMUBIEDERT
i, RELABNIK L SHLVH, BOEOLEHH~DE
in, BOWAKOS| EHELEROBMOMIILE 5. 2T
D FHOHE Y AT B,

[No.2] X51CH X 2iEbT < &, 78 IR F I~ A
D, EERFHMNFE I LD L, ERREAERH
A EAS) | T R E AN X2 TAoTw L,
BOWEGROFE LAY &, HEROEANOIHFITHZL
5,

[No.3] mABIEICAS L, ERIZEANIFH LTSN, Ll
DOREMOEBIAGE Z HAKE 2B X Tid v HFIZED
HIFE EAT) . ARIXMASRO TN ZFELh 5. HiX

HBIANTIZZ > T MFEHFLRRITHEMIE LIS L, i3 LR o A2 90° 12 F e,
KEFBASRENC 90°127% % F THEAG | & %585, D F LRI LA X WP TR 5,
A THAIME L, 2 FEITFH EH AT | & FIFE T8I D, SRR BEXE 5,

Mo |

= RAEBIF

| BEB#OSFI5L )

~

EBEEOTHD

EREORA LT TS B0 AFBIT S 5ICHIA LY 2SR S K H AT X A5 EIICZL L,
HBEBSRANOMTEB) & % 50 HDTRIINAN, £ FRIIMINOEBAE LS, ELALET
M DBEE EJT A A LAS) BAHA & (Ed5m) BB % 5,

Fig.APP-C-6 Swing Right Lower Legs inward
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15. ERRFOHEL

HBINTIZ% o T R HFLURITHEMIE LIS L #d i L7RE IR 2. MR 907 12l T
KRBEEARITS 90° (2% 5 T THHEE~G | 22 %0 D ZRIFBEHA~G | & BIF 7 TREICT %,
ATERMEL. 2 FREH EHEANG | & LT TRREIRD, GhrBE{BRIES,

o] Joz |

S
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D ER = RHEBF

> > E TR | BEmftos7r54 |
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90 ICEBETHEFES, 2x&FELEARANG|Z EFILIT. A
EBEROICAER LS. EBTEESR SH) ~B ° oy 0

T, AFREMHIEL, DE%REEFRASE EFTTAK L ﬁ’}’ j
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(BTHIES,

[No. 1] A& pICHEZHL X BRA A=V T, EBETZ
EH (AHD ~® o <D &g, MEEEOBR T,
RELEBIKL SARWAH, BOE DL D miz,
GEOT| &4, EROBMY, HEOMUDIIL F 5.

[No.2] X5ic@iX 2D T &, AERITAHE B~
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Appendix D : T84 795 L#RKZE] OBEES L RKRXDEEFEOIME

E1: KRBT 2#EEEEE S, T — X AN EfHE L EEE L HEEEO BEEEE
e, TZAT 7T KR (BB CH25]) @ 66 BIEN D 56 BIEICER LTz, #HEhHE)
VEB 13RI & LB & 3 5 DSENEL O F L0,

E2: HERES L EEEEER B O xR

(1) Table APP-D-1 (%, #HEWES (X4 7 7T LKL pp.170-173 IZ5L#) &, Kiw
TR HEEEER 5 OXIGR Th 5, HBEEHEES 51X, FEMEESICHIST 5
HOERNT, 81 FELURE L 2D,

(2) Table APP-D-2-1 2> APP-D-2-12 (¥4 7 77 LA#KIE] pp.290-301 ) 1%,
FENEN S 7B B E= T THNC kG L, EEMEIC XV §Fk S 2 EEhBifEo
MREBIZHN S

(3) Table APP-D-3-1 2> APP-D-3-12 (¥4 7 77 LA#RIL] pp.302-313 &) 1%,
HENENED & L7z FEME=SCAT1TANC RIS L, B EAHE T 5 FEEROMERIC
2 IAYS)

Table APP-D-1 EE)1H S L EEEMEE S DX ER

) Eulied R 9 Ok
&y F* | EBENERS | £ | EHBEEES
1 | HEOAMED 41 | 41 109

2 | HOLMEDY 1 1 110

3 | AEOBIE By (BA L) 3 |3 66 | 66

4 | HEOHIE TR0 (Hm) 81 111

5 | HEOFE ERY (RIFHM) 82 : B~ 27 |27 : o~
6 | HEOM LT  RHEM) 83 : B~ 112 : Bij~
7 | EEOBIE EARY (B W) 43 | 43 26 |26

8 | AEDBIE TRy (Hym) 84 113

9 | EEOFE LR (RIHHM) 85 : HiI~ 67 | 67 : th~
10 EREO LT GRF5M) 86 : %~ 114 : Fij~
11 A i DR O 45 | 45 65 | 65

12 Fhios| & (ReJ5m) 87 115

13 F DAk E D 46 | 46

14 FEDPE D 6 |6

15 A DO (88 _F F1m) 64 | 64

16 A M DA 7 (I 5 17)) 116

17 FE i DR O 5 |5 25 |25

18 ERios| & (R m) 88 117

19 FEED SR E] D 7 |7
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20 FERE O IE Y 47 | 47

21 FEREO RO (88_F F51m) 24 |24

22 12 W DA 7 (R J51m) 118

23 FHEBEOKEA LAY (BE 7 m) 89 119

25 FEBEORE LR (RKHI5mM) 90 : Aij~ 29 |29 : o~
26 HEBOM UG  RFH) 91 : 120 : Fij~
27 FEEEOKEA LY (BE 7 m) 92 121

29 FEBEORE LR (RKIHI5M) 93 : Rij~ 69 | 69 : T~
30 O UG RJ7H) 94 : 122 @ fij~
32 HIE DS = 95 123

33 FHORNE T 96 124

35 Fe DAV B = 97 125

36 FEMOPMNEA T 98 126

39 FREDSME L 11 11

40 RO L 51 |51

41 FEREDIME L 52 |52

42 FEREDOPNAEI L 12 |12

43 EBEDOBIE ERY 99 127

44 Lo Lo 100 128

45 EREDOFE ERY 101

46 FEMEDLE EAD 102 129

47 FEREDO LT 103 130

48 FEREOFE EAY 104

49 il FRE DA L 70 |70

50 i NERoD A L 30 |30

51 HFEROSME L 71 |71

52 HTRRONE L 31 |31

53 e FRROSME L 32 |32

54 i TFRRONE L 72 | 72

55 HOFEFLEDHEY 59 |59 34 | 34

56 HOFEFEONEDY 19 |19 74 | 74

57 fEDF I OIED 20 |20 75 |75

58 fEOFHONED 60 | 60 35 |35

59 SYEQLIERON 21 |21 131

60 A5 B D P 105 132

62 HEOFE ERY 106 133

63 FE B OO 61 |61 134

64 e B DR 7 107 135

66 FEPRDVEE EAY 108 136
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Appendix E: Examples

Table APP-E-1 Example of Computer Input of SBRT Motion Test Result

w

121

TN_01_2013_0103: ID and Date

w_e= 10 : Weight for ‘easy’
w_h= 1 : Weight for ‘hard’
w_p= -10 : Weight for ‘pain’
diag= 1 : Weight for diagonal
1 p 41 e
2 p 42 e
3 h 43 e
4 h 44 e
9] e 45 h
6 h 46 e
7 h 47 e
8 h 48 e
9 h 49 e
10 e 50 h
1" e 51 p
12 e 52 h
13 e 53 h
14 e 54 p
15 e 55 h
16 p 56 e
17 e 57 p
18 h 58 e
19 h 59 e
20 h 60 e
21 p 61 e
22 h 62 e
23 h 63 e
24 e 64 h
25 e 65 h
26 h 66 e
27 e 67 h
28 e 68 h
29 h 69 e
30 e 70 h
31 h 71 e
32 h 72 e
33 h 73 e
34 e 74 h
35 h 75 e
36 e 76 h
37 e 77 h
38 e 78 h
39 h 79 e
40 h 80 e




Table APP-E-2 Example of the SBRT Record (1)

Test 1 Test 2
Check Pain Therapy Check Pain Therapy

41/01 Turn neck to (R/L) e p1 B-2 eh

42/02 Tilt head to (R/L) e p2 B-2 p1p2 B-2

48/08 Twist both arms to (R/L) eh eh

45/05 Extend arm to (R/L) he 5 eh

46/06 Rotate right arm (U/D) eh eh 6
09/49 Stretch (R/L) arm upward he he

03/43 Elevate (R/L) shoulder to head he eh

04/44 Stretch (R/L) right arm above head | he he

07/47 Rotate left arm (U/D) he he

11/51 Swing right knee (O/I) e p3 G-8 eh

10/50 Swing both knees to (R/L) eh he 50
12/52 Swing left knee (O/I) eh he

53/13 Swing both legs to (R/L) he 13 eh

54/14 Swing right lower leg (O/I) e p6 F-1 he

55/15 Swing left lower leg (I/0) he 15 he 15
56/16 Elevate (R/L) hip upward e p4 G-16,17,18 eh 56
57/17 Raise (R/L) knee p7 e ee

63/23 Raise (R/L) leg off ground eh eh 23
22/62 Stretch (R/L) arm & heel he ee 22
21/61 Stretch (R/L) heel e pd F-5 21 eh

59/19 Rotate right leg inward (O/I) eh eh

58/18 Twist both legs to R/L) eh eh 58
20/60 Rotate left leg (O/1) he hh

25/65 Extend left arm to (L/R) eh eh

67/27 Twist (L/R) shoulder off ground he he

68/28 Raise (L/R) shoulder & left leg he he

26/66 Elevate (L/R) shoulder upward he he

24/64 Stretch (L/R) arm above head eh he

32/72 Swing (L/R) knee outward he eh

30/70 Swing both knees to (L/R) eh p3e F-1 70
31/71 Swing right knee (O/I) he p4d e G-8

69/29 Twist (L/R) hip off ground eh 69 he 29
76/36 Raise (L/R) knee to shoulder he eh

77/37 Pull (L/R) heel to hip he he 37
80/40 Raise (L/R) leg off ground eh 80 eh

73/33 Rotate both legs to (L/R) eh eh 73
75/35 Rotate left leg (O/I) eh he

74/34 Rotate right leg (1/0) he eh

78/38 Push left foot (D/U) he he

39/79 Pull right foot (D/U) he he

Test-1: Date 2012/12/16: Pain-1. Back left of neck, Back inner edge of left shoulder blade and Left
knee; front outer edge of knee cap; Pain-2: Back inner edge of left shoulder blade; Pain-3: Left knee;
front outer edge of knee cap.

Test-2: Date 2013/03/10, Lower back of neck; No pain but stiffness with minor pain; No pain in left knee;
but some pain when playing active sports.

Note: R/L: Right/Left, U/D: Up/Down, I/O: Inward/Outward, h=hard, e=easy; B-2, G-8, F-1 etc
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Table APP-E -3 Example of the SBRT Record (2)

No. A0002 Name: * Sex: F  Age: ** Ser. No.: A0002-1 Ser. No.: A0002-3 Ser. No.: A0002-3
Remarks: Date: 2003 07 23 Date: 2003 07 28 Date: 2003 07 30
Pain caused by car accident. B
Arthritis, Sciatica and Mild Back Pain Remarks: Pain=gl4, g1, Remarks: Remarks:

254, g55, g56, g2, g13 No pain recorded No pain recorded

Motions Test Pain Tpy | Test | Pain | Tpy | Test | Pain | Tpy
41/01 Rotate neck to (R/L) he 41 he 1 he 41
42/02 Bend neck to (R/L) na na na
48/08 Twisting both arms to (R/L) he he 8 ch
45/05 Stretch arm sideway to (R/L) he he 5 ch
46/06The right arm rotating (U/D) epl gll he 46 eh 6
09/49 Stretching arm Vertical (R/L) p2e glo he he 49
03/43 Raise (R/L) shoulder eh eh eh
04/44 Stretch arm above the head (R/L) p3e glo he he
07/47 The left arm Rotating (U/D) he he 7 ch 7
11/51 Flip right knee to (R/L) eh eh eh 51
10/50 Flip both knees to (R/L) ep4 gl2 eh 10 he
12/52 Flip left knee to (R/L) he he 12 eh 52
53/13 Swing both lower leg to (R/L) eh eh eh
54/14 Swing right lower leg to (R/L) he he 54 eh
55/15 Swing left lower leg to (R/L) eh he eh
56/16 Hip lifting up (R/L) p5p6 g12/g10 eh eh
/c2
57/17 Raise knee up towards head (R/L) he ch ch
63/23Rise the leg up (R/L) eh he eh
22/62 Stretch arm & heel out (R/L) eh eh 22 eh
21/61 Stretch leg heel out ((R/L) eh 21 ch 21 eh 21/61
59/19 Twist right ankle joint to (R/L) eh 19 eh eh
58/18Twist both ankle joints to R/L) he he 18 he 58
20/60 Twist left ankle joint to (L/R) eh 20 ch 20 eh 20
25/65 Stretch arm sideway ((L/R) he eh eh
67/27 Flip the shoulder up(L/R) p2e gl2 he he
68/28 Flip the shoulder & Leg up(L/R) he 28 he 28 he
26/66 Pull the shoulder upwards (L/R) eh he eh
24/64 Stretch arm up towards head (L/R) | eh he eh
32/72 Flip left lower legs to (L/R) he he he
30/70 Flip both lower legs to (L/R) eh 30/7 | eh 70 eh
0

31/71 Flip right lower legs to (L/R) eh 71 eh eh
69/29 Twist the hip up (L/R) pde gl2 he ee
76/36 Frog swimming leg (L/R) he 36 he he
77/37 Pull heel in (L/R) he 37 he he
80/40 Rise entire leg upwards (L/R) p2pl gl2/gl2 he eh
73/33 Rotate both feet to L/R) he 33 eh ch
75/35 Rotate leftt foot to (L/R) eh eh ch
74/34 Rotate right foot to (L/R) he 34 he he
78/38 Push left foot (Down/Up) he 38 he he
39/79 Push right foot (Down/ Up) he he he
6R/46R Pull Right F/Arm In/Push Out na na na
7L/47L Pull Left F/Arm In/Push Out na na na
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