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Digital Human Modeling

O Digital Human Modeling (DHM): 7}t S7H0| M 17Ee| &1 &5 modeling
(Wang et al., 2013)

Q DHM E7} protocol

+ SoftwareE &%t human modeling 73

S1. Modeling .
« A& software: Jack (Siemens), CATIA (Dassault Systemes)
S2. Simulation o 7t 2t E LHOIM Y XEM| simulation

}

S3. Assessment

« REBA, RULA, lower back pressure analysis 2| B7} &t S
=S¢t Xt 251 3! AT HA "ot

Digital manikin2| 2 X}M| simulation (CATIA)
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Q Prototype 81E &F%-I 7CE>I- rc":)| 7|'(Akyeampong et al., 2013)

O A =7| cHA o] =82 Soll A H|2 U 282 A7He| X[ A3} (Peruzzini et al., 2017)
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v 7INE, E2E, g 32 B2 52 CrYet A 2+ A oret S Hop g =2
(e.g., 7tA|d: ZF = 7|& M xxm A|OfF 2HH)

No 47 27 A
1 | The Vehicle shall accommodate Crew ranging from 5th percentile females to 95th percentile males.
2 | The Vehicle shall allow operation by Crew ranging from 5th percentile females to 95th percentile males.
3 | The Vehicle shall be operated by Crew in a seated and restrained position wearing the Crew Ensemble.
4 | The Vehicle shall be operated by Crew in a seated and restrained position wearing the CBRN Ensemble.
5 The Vehicle shall enable Crew to change into the CBRN Ensemble while in the Crew Compartment without exiting the vehicle or opening any
external hatches.
13 The Vehicle shall enable the Driver in the seated and restrained position to have clear view of the ground x.0 metres directly in front of the Vehicle
while Heads Up, with the Vehicle on Level Ground.
14 The Vehicle shall enable the Driver in the seated and restrained position to have clear view of the ground xx metres directly in front of the Vehicle
while under Armour, using Direct Vision, with the Vehicle on Level Ground.
15 The Vehicle shall enable the Driver in the seated and restrained position to have clear view of the ground, x.0 metres directly in front of the Vehicle
while under Armour on Level Ground using Augmented Vision, during the Day and in Rain, Wind and Fog.
16 The Vehicle shall enable the Driver in the seated and restrained position to have clear view of the ground, x.0 metres directly in front of the Vehicle

while under Armour on Level Ground using Augmented Vision, during the Night and in Rain, Wind and Fog.
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Crew Task Elements Operating Devices
HA|stH (7(‘|)\|%X1|7|) AFS
| SAlerd (2 7| MOIEHA] (R ALK
[ RWS (Joystick and display) f,fHE 271 MR (ZEE(R)
23 ol o7 ME ="1o
TenT oo — E)_ir;mtlerilz;troller CIED#1 (control panel, remote control unit)
— A=E
| Softkill controller e
HAISHH (HAISHIZI) AS E3
E— o (d I RIO|ZHA] (ZRAHX]
[ RWS (Joystick and display) - ;’,LgHE S| MO (ZBET(R)
AbZ4 Z=H| ™kt SHO| D™ NE il
b= EH 24 = — - | Al CIED#1 (control panel, remote control unit)
| Dimmer controller A
| Softkill controller e
PS 3 X =
— SIS (RAEH7]) A 7] HoiEX (ZHAR
AHMHITHMIE{ QO] AES | RWS (Joystick and display) AU
S e o= [T B HER) iied
fot 2™ &E [ Dimmer controller Cl i D#1 (control panel, remote control unit)
[ A=
| Softkill controller e
|V HAISH (HAIEHIZI)R) AS E3 KEK| (72 T AF
RWS/Display for [V~ RWS (Joystick and display)(R) — f,LgHE 27| MOIZA (=8 LA
=EHbg commander/Dimming | RHIIME it
controller/ XHE [V Dimmer controller(R) EEE D#1 (control panel, remote control unit)
| Softkill controller e
| TAISH (TAISH 7)) 42 S| HOIFX| (ZEER
| v RWS (Joystick and display)(R) HUE
T A| = A | FTIIME CIED#1 (control panel, remote control unit)
| Dimmer controller AZ
| Softkill controller HYB(RV)
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Simulation 87} Protocol 7i'&

Q Crdet HAL| crew =& & HI7tE 2t simulation”| 2t B 7} protocol 7H 2

(Technomatix Jack software (Siemens Inc., Germany))

1. L& human model upload

\ 4
2. Human model %2 XtA| & &

\ 4

3. Human model seat0i| i X|

6. Human model2| joint angles &%
v
re dimension """"' "“".""""'"'
Ol ini o] A = ol O}= = 10 Yes 7,8 (angle ofthe head from - 0»]
7. Human model2| joint angles2| 4| 7|5 29| 2tF o £ ol — ‘
2 Sl\n\::l\dﬂ a:mle ‘m’?lﬁ ofthe upper (Note) 0° ll'll:’lot i:r‘f.alr:l'm ‘hand is
v S| EToow augle (angle between the “m“mmdm -
No [50°.1209)
Yes 4 le) about 100°
e - [ Wrstangle (angle berween the 1707, 1907
8. =™ ¥ human model®| joint angles | 7}S H2| 9= of & 20l L - s
and thigh) i
v 7 | et oue k. go.;mm[f',a;i"aﬂxmqoz
[o] s o157
8 (Note) scat pan angle = [0°, 10°]
9. 2182 A8 A| human model®| AT} A|OfA T} < ; Ak me gl e e i; ::Di
and foot)
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EE Bt

Q Simulation 7|8t crew® ¥F =liof oot Y| =2MH It +=H

v’ Panel: top right, top left, bottom right, bottom left, neutral

v’ Pedal: neutral, fully pressed

No. Task Operating device (lable no.) State/Position
RWS SPU (Switch Panel Unit) (2)
1 | Secure during the movement RWS Joystick (4)
Commander’s periscope (6) Periscope 1, 2, 3,4,5
2 | Confirm a mission Order the “fire” Commander’s ICS (1) Top right, top left, bottom right,
bottom left, neutral
3 | Order the “fire” Commander’s ICS (1) Top right, top left, bottom right,
bottom left, neutral
4 | Communicate internally TAUS (5)
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O 95%ile malel| At 280 B9t 57t =t o & 7t
v Personal equipment & clothing correction factor (PECCF)S Sl &oiiof o|st 57 1y

v X|2o| =74 12{5H7| 28l 95%ile male CHA "I =H

Driver: —— M
95t %ile Male Bald
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v' Head clearance — 95%ile male gunner 0| &3 (A33.08 mm 0{ § &7t F71 E Q)

=[o)
O
)
abi
N
ME

v' Head clearance — 95%ile male loader O|&% (Axx.xx mm O

> 7tA|d
v’ 5%ile female driver2| & x m A|OF 2t O|F %= (A 160 mm &S A| A|OF EHH)
v’ 5%ile female crew commander2| 2t xxm A|Of ZtE O|F 4 (A xx mm &S A| A|Of ZHH)
v’ 5%ile female crew commander2| ZtZ xx.xm A|OF & O|&= 3 (A xx mm &S A| A|Of ZHH)
v’ 95%ile male crew commander2| £tZ xx.xm A|Of ZtH O|FEF (A xx mm &S A| A|OfF 2HH)
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Discussion

d Limitations
v Simulation 7|4t W78 =34 E|0f A|X|Z0| TS AX| AFR X} CHA AS 53 He
v QIZo| Ko|2 oIt AN S0 X{o|7t D E|X| %S

v’ Simulation 7|8t B7t2 Q17to] S elet S XYt XM E BHSHA| 2 + US

O Future Study
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