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H371&9 5% WA wad A-71A4 A12¥ (Man-Machine System) 9] 7=
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A Bo2n AF22A 9 F/PIE Fd Al7lE Adst ok =3 BN A
THAHY 3271 uHA GE BS, Y PYA] Feedbackel koI A HH oz AW
T, 58] €2 AT @ u g FuE 2 Sk, Al2de] AADANA A
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AA 22} HAdoE Anthropometric Database®] T+2o] W4Ho)ata & 4 glo
Y8R 23T AP Bl B ilolle} myo) FHo] WY SHA i
AZA ZAHA] G Aol & AFANE ANR YD) W AASE Pojn
F IFHAM £33 A8 E FHd ] TN HYLE FHY = 9= Anthropometric
Database® FF3H ¥, <AHMEYPS F 2o Roboticsoh A °] &=+ D-H
(Denavit-Hartenberg) Notation3} Z2 A2 A XA E o] &3e] A9 2z A& AN
o2 729 YARY VY ATAAES 2471 AT 4 YES AU, vy, B
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2. AL Joints} Jointg neS 2 AZIE Ao oY Moz W Hoz:
Stickmang 24¥ < 3o, AT Jointgl Joint& Al o A9 2L 31
Bete] HSE WA 22N VA R ES Modelo] o)st & AL =3 Q) o)
A B7HA okt AL AA BP0 2H 2T Wieframeos XY 2% g
3, Surfaced 1Y FHRE sH53TH(6). 2T WHUE F HYo 7T HERNE
AV S = (Speed)st AA Y (Reality)2] 83 (Trade-Of)yEA et & 4= gt} T3 ool
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B¥E QT £ [l B AFIME VB BE AAE 2Y 17 2L KBS
o ¥z EHIHon, vl REF ) M e BAL S

-

349



a9 1. AAe 28T
e BE AME TH g Vel govt ol§ a2 AFEHAM T

#gE AL A Brlssy) gEe] TR FeeA Zeo] W FHE TEeIFE PNl
Yot B AFAE g Datatoz dhie AAE XVY F WA AN

. Proximal® ZAe)} A3 B, dFe] Ze] : P_long, P_short

. Distal® &3 % 2%, @52 Ze] : D_long, D_short

. Ao i B, @& Zo] : M_long, M_short

C HdaAe 343 (XY, 2)

. Proximal® ZAAA HANEF 74X 718 : M_length

. AA9 FZ0°] : Total (length) |

9]¢] DataE ©] &AM A& EHP3}HE Pseudo-code: T
Begin
Get center points for proximal, distal end & max circumference area
Fori=1to 6
Begin
Find vertex points for proximal , distal end, max. circumference area------------- 1,2,3
Draw line from 1t0 2,210 3
fio1
Retrieve points saved ------------------ 4,5,6
Draw line from 1t04,21t05,3t0 6
Else
Store points 1,2,3 as a,b,c
Endif
Store point 1,2,3
Angle increment---->( 60 degree )
End
Draw line fromato 1,bto2,cto 3
End

3. Qs}A & (Anthropometric database)®] 7%
B A AlgE ANSFARE TYAFAHY '3V BEAS ZAIRIIACE

Nzoz dRon FAHARE 94 dANE 2FA JEATFE BINE o143}
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At BAAEY 3] Aste] Falgch B AFA A% Axzye 15 A A (
Segments) - 14 &3 (Joints)Z T4H | 21om Torso2] %% L551E 71222 Upper
Torsos} Lower Torso2 FE3AT. 2 A& BHE7) 93t WL s AxqAz: o
=3 22 Yyeoz FIQPG
LTS VR 3E 8 A B9 FAS U E 3 o A 923 3
F22 F¥ (Head, Hand, and Torso) .
FA R Wl FFHA G A dEdE vE3 FHe uge
Pl RN EAE ol g3t FUD (Extremity), B} the)e] A$ @uig
253 959 dojE A INAG(ERZY), LB ¥ L2 s} Y ew
TEZE {9t A4S G 35 3] Bgo] glojol Bros Az}
. n" segment?] distal end®) A=, THe o= (n+1)™  segments)
proximal end®] &, ©&e] Zojg} Zr},
. A Fojrt FAHA ¥ ¥919 A, 50 Percentile ©]99] tjo]etel] tj3}
T Sl $YE 28 #8122 (Roebuck etal.,1975) tHed &
A PPE ol &3
g-percentile new dimension : M,
Mg= (M,-M,) £Z,*(8% +5% -2'r'S,*S, )"
™M, ,'IV!, : mean of known dimension
S, Sy : standard deviation of known dimension
r : correlation coefficient of X and Y
BTEXE 7183 g-percentileo] 3 B3l ZvalueE
Z 3 ¥} (Roebuck et al.).
ol & WP FHY A9 dataformate] Wgo] Ele] Yt £
A EEAS XA A AT 8o E AESIRT e ZE $37159 ¥z
¥ YA HoAER 2 Yy X VUG, Y2E, UE, de),
x| (P2 BAMY %)) & ol &3] 2y g ¥ EAAlzzHe i B
S} S5 (FA)E T8 ZH(Z, g A5} 959 Zolyl BYE AL &
YeAT, ollel EAN ‘G802 AT R 12 anTARSIAY 9g 4
R AREA, ¥ o HUYAS2EH ASD A8 & o)Ll ANuYe T

Aok, 2F MAY ANSA AN Lo ojo} ¢ PR tn AzA
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21, AARY 74 A deoig

= A M| Hoad/Nec UTorso | LTorso | UArm | LArm| Hand] Uleg| Lleg
= 4 & Al & AR
P_short :IE_”E"‘"?% f?!fl.?%
Mlong | £ | sheusl |9genddl) 2a | A \4q ) b8 ) 39
g4 | & [&v| ® ¥
M_short | = |[71&EFA |F91FA Aq
&5
D_long BEgd |A%dw WFEE | B8BA | € <& ARE
= g 280 €8 (8 |85 &
D_short AEgA" ﬂg#e
T
M_length| %3xo0]- o= o)
Hength) =2l IGTE | we | ue | 9| 9s | 98 9
Total Az |pam< lapge- [BE2 | AL 1&g oA s
23wl (BEFYe ;{ggol g9 | "ol 39 Y
29- oy | I
A Zo] %
2ol *°]

3.

A

« . AS Sz e A (Upper Torso) AF-Ee] FAE
. BZZ AP AANARRNE FE
§: ZFA FRATE LIAEHEH 72
2}, Link lengths} Segmentlength 2kl BAL THAE ez A3 AR A
o SAAYE Mg BAE FE3AT, TF ANFEF AT pgsojol ¥ AR
ojalz AztaAt} B AFME AMAR Database® 5, 10, 50, 90, 95 Percentile-
o W3t FEaRen d dAez FHA.
% (Somatotype)e] E ¥ Rohrer Index& ©]-83te] ARERed 3 TF2LE FIU
Rohrer Index R=(Weight(kg)/Height°(cm))*105
- R < 1.2 : Ectomorph
1.2 < R < 1.5 : Mesomorph
1.5<R : Endomorph

AeAt ARH AFE QISAG AR WS AgE=s Vo

352



Man-Modelingo] Al4 = Somatotype Datal Al€A7} Ae3t x)Ae] wat Volumetric
Dimension (7}, & F)& o) &3lo] AR}

4, AARFe 74

LR 74 2EY Graphic Presentation®] 2w ¥t FaHX] A4HAe] 9
A, KnematicCalculaons & 9131 A, Databasec]Al9}Zte] TreeRxE 71XE= Zo] &1
St A AT oW LD E¥EL Ayd ox &UA (7]1Z2A) ) ogelst &
T AHeM v R Ao)A ol FAe2E A9 2L ¥HE A3 AL %}' T 3
. @A Man Modelinge]l M 71&39) ZAHe] Hdsolol #h 1 J|Zoez: WA
Sttt 4 EHo] A Zolejo} &9, Non-extreme Segment7} S ojof & mE Y 24 9)
T F, &30l AR FA Wie AAE Ao} . d¥Ao e TAIY(
Center of Gravity)7} ¥] 23] WA3}x] gh= A& 71222 & M9 5L U= A
°) 84 B D AHE 4L 5 U, ol 2 FEE TH DA Lower
Torsod 7|22 2 3k 2] nigAsl: Z2HE 9& 4 Utk 7D ANRY ASx
T 39 29 3,

Lower Torso
|
{ 1
Upper Legs Upper Torso
|
[ m|
Lower Legs Neck & Head Upper Arms
Feet Lower Arms
I
Hands

3% 2. AARFY ARx

5. Joint System
AA2H FFE BV AolA, Hysojolal: AP L BN 7153 £33
E Bste ALz, oY FAEL /1R 2 AM 2 A (Joinhe oM T 27

Ao g Botertel mat gEAH 23 F Afxo] BY A2 4G £ A o
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Auge) AFE7 E255 o ALY o zHo] /H3AT ALY A% 2¥
HARS L ndtel, o:=AEs Vesie TRPAE B2t Ao g§IEIH. AAS 2
A& 3AA Spherical Joint$ Revolute Joint2 YEF 29, Spherical Joint= 3719
Revolute Joint2 EHE 4 At # m¥AME & 14708 Joint EAFHA, &)
W Feyst X 200 JepdU

X 2. 27+ B3] B9 (S=Spherical Joint, R=Revolute Joint )

Shoulder | Elbow | Wrist | Knee | Ankle | Head & Neck | Hip | Torso

S R R R R S S| S

6. Coordinate System

BAe] 25 ZAY Fol: o] ¢= Coordinate System< B 2]3teiopd, ¥ 3
A7t AL HXNE ARG F gk J1Fe] HE AN E lowaToo: 224 Ffal
ole] weta & A AUFoz P o} ), o2 Coordinate Systeme %
3= Wy oz D-H(Denavit-Hartenberg) Notatione] f1th, D-H notationZ Kinematic
ChainZte] #A& A3l Wieg, BE A9 JAYE 4x4°) FE= T}, ¥
do) gutoz A|Ae A& ¢ 4 At DHNogiong AH&3ted e AW H2P
o} Parameter2 LYo #AE BAY 4 1ov  RoboticselM FHN A7AHEE 4
A °]4¥ 4 Act= Fel stk D-H Notation®] Boj& A¥Ew 39 334 2,

Joint i

: the length of common normal

: the distance between the origin O, and the point H

: the angle between the joint axis i and z; axis

: the angle between the x , axis and the common normal H,0, measured about the z; , axis

Hap

£

238 3. Denavit-Hartenberg Notation
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%, D-H Notaiono} T3t Paamelr® 7]  o]Ae], & Jointe] AxisE€& Ao} 5
=d I 84 ud3 A,
a. the z,, axis lies along the axis of motion of the ith joint
b. the x; axis is normal to the 2, axis, and pointing away from it
c. the y; axis completes the right-handed coordinate system
D-H Notatione] we} R1Mle) CoothabSyseme EAW  2lo] 17 4of Yo, oo
W Parameters X 3] ATH(BAE +5 A3 FET £35),

4 LS L6

Y6 6 y! x7 ¥y8 x8 Y9 x9

8houlder K:S |£ 7 E’ 8 tixs
55 y5 ;
Eibow Wrist End-Effector
x5
'4_"3__.| “
‘Zv x4
v4

y3
V.
LowerTorso
=2
y!

I 1—> ¥0 Reference Frame

29 4, 9419 Coordinate System

¥ 3. D-H Notation Parameters

1 2 3 4 5 6 9
ai [ -90 | 90|90 |-90{9% (9% ]| O 0
ai 0 0 0| Ls O0{Ls | Ls | Lg
di Ly 0 0] L2 0 0 0 0
Oi | 61| 62 |03 |64 |65 |65 | 67 | Os | 69

7. AAEF2 AHP$] (Range of Movement)

%, b2 9 9 AT 71E3HA FRNE= F8 (Flexion), 417 (Extension),
WA (Adduction), ] (Abduction), -4 (Medial rotation), $] 4 (Lateral rotation), 183l
3% (Pronation), 4% (Supination) §°] At 12T Z UM T AP Ao)

el T oL o)A RIJE2 AAMRYe AME ¥viE B¢ ADdS vte) YL
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dYstoirs APt TIAE dAez § oW AFJ} o]FA YA gomz
Dempster (1955) 2] A& & o] &3le] Aamgel SFAMPYSNE ZAHAT (X 5).

E 5 Z AN (B +F ATES

73 | F2YH = 23 3y s
£E | Flexion 946 4o Flexion 117.1
Extension 102.0 Abduction 58.0
Abduction 25.1 Adduction 27.7
Adduction 46.3
Mg | Supination 100.6 & Flexion 123.8
Pronation 74.9 £3= Flexion 39.0
o7 | Flexion 193.2 Extension 41.6
Extension 63.0 g Inversion 23.4
Abduction 132.1 Eversion 23.2
Adduction 50.8
Medial Rotation| 95.7
Lateral Rotatiory 30.7

8. AutoCADE |83 AARYe 3

AN AT &L 78223 §FU9 AMEAHE & Ergonomic Man
Model& AutoCADE °]§3lo] F83IA L, ¥ dFdME AAXV YL 3A FrA=
WA 2 Wireframed}t Sod BE¥e2 FH3ATH LY 5). Solid Fehe) FL(2Y 5-
a), AL vinYA BTEHE VA FEEE7F = DHe] o, Wiefamees XH
(34" 5-b)2 ARYY AL vngR] goy FELEI} WERHC] UG,
AARY & o] &3] AR AAA (RAFA A3, ¥3719 =F4, 7= F93) ¥
A9 7171 238 (Reach), Alok(Visibility) 5& 48 5 Ak, @A A AL AF
Ex AEHY AAGA AN o3 ATI A FrtL2ES 28T 5 A oA
Adrze] TS A F S ol AES] I E FdA AEFT UA H
Ao, 53 ¥ AAMRFL FREAN 9 o]&5HE AutoCADE ©]43te] /e gH
Al AAAEC] AFEE)7 folditts AL A Ak, W, J1EY ANRY
B g8 £ 2L Personal Computergol A Al&o] 71534 Moz ©L ALy
€0 E4A ¥ F Ada Ao,

et
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(a) Solid =) (b) Wireframe ¥ej
I8 5 A2y o
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