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Fig.1 Rigid-body-link model ~ Fig.2 Musculoskeletal model

AHFFETHW D B #HEFEET M, AVHILLIZ X
DIELRSNIZHILLY A 75 )L % FICFE.Zajaclc & ¥
BESNTZTTNAR3Z V5. FEZajacl L VIRES
NTTT VERAD K 5 7 fh & e S 2o % =81
T 5 EAHMEEROME-RI R, HROR S-S
BfR, AN OMEE-IR I BARZ BRI R LTV D, i,
AHFFEDFENTIZITIEEBFAT > 7 b ¥ = 7 SIMM(Motion
Analysistt#) % Ay 7z,

IMT

M
e e 2 L T — F

FT

VARAN]
W

(Lag0ute)

Fig.3 Hill type model
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Fig.4 Mechanical property of any muscle and tendon

2.3 WEBFHE

WOEEN R R I, S L7 SIR T B T — & &
B - (RESOUKEIEHRN DRIAY 7 5L % A
% Z & AR B BIET E D 0 OBIfT L B
T2z enTEd. file UTRBEfiOMEEBIRFO
A 2 4R Z DR, K~ — B — O E
D IRBEE A EN R TE S

Study on Driving Comfort of Car Using Mathematical Musculoskeletal Model
—Analysis of Joint Torque Around the Joints and Muscles Torque Around the Muscles—
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Fig.4 Driving torque around the knee joint
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Fig.5 Muscle torque around the knee joint
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Fig.8.1 Damper characteristics
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Fig.8.2 The characteristics of the vehicle damper are

shown.

Fig.8.3 Sine curve when looking at the car from the sky
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Fig.9.1 Sine curve when looking at the car from the sky
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Fig.9.2 Jturn when looking at the car from the sky
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Fig.10 Outline of the measurement setting up
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Fig.11 Outline of EMG equipment setting up
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Fig.12 Model scaled to physique of the subject
a(left):Rigid-link model, b(right): Musculoskeletal model
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Fig.13 Torques rotation on right shoulder joint
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Fig.14 angel of shoulder elevation of left hand with sin
slalom
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Fig.15 total of muscle torque on shoulder elevation of left
hand sin slalom
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Fig.16 muscle torque of deltoid] of shoulder elevation
of left hand sin slalom
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Fig.17 angel of shoulder elevation of right hand with J
turn.
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Fig.18 joint torque and muscle torque of shoulder elevation
right with J turn. Blue for joint torque and red for muscle
torque.
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Fig.19 muscle torque of deltoid] of shoulder elevation of
left hand J turn.

18L&V HHIHX — BT CHEIFIFIERIC X S 1
b7 B2RAELTWDN, N2 RAEYD THEME
KE &N RV & —TE O B AR 2 WEIsportE — R
DFFBED DWW EHINTE S,

6. £&¥

AT TLLT D X 5 2RSS

L. F=vardx7Fx AT LEEETHOH
BYEICHWD Z & T, EERRED KT A S—Df
BHRBERET VAT 52 LN TE T

2. WS LI-BERETAOBENE L, NOEED
BLIIHGETE D EEZLND.

3. ZOMELEMERBEETVEMITT5Z L
XY, HEfisinA T 01— AELT L HEIX —
1T &b F U R—EIC LD ETE— N
WT RTAN—~DEHNRRIRD Z LRy
7-.

4,  HEEIC»MDEAMEE LT, HifisinA T v — Ak
1T & BT & — FETOMMTRERN D, sportsE—
R @ J5 A Comfort— K X 0 ZE LIZ &I T2 sk
TWbEBEZBND.

NS DOWFRARIT O —L T = VEDOANPE T D

T4 —NVERETDHHEEO—IRB EEZLND.

7. BEXR

1) [ARSE], FHEMNEIC L2 BB HEOR D LHEEHE, H
FORSEAPERARDTZERT AL PERTSE, 2010, Vol.62 ,No3,
p267-270

2) Zajac, F.E.: Muscle and tendon: properties, models, scaling,
and application to biomechanics and motor control. In: Bourne,
J.R. (Ed.), CRC Critical Reviews in Biomedical Engineering.,
Vol. 19. CRC Press, Boca Raton ,1989, pp359-411.

— 575 —



