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Muscular activation of bracing driver
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Table 1 Volunteer data

Mean| 24.2| 1.746 | 67.31 | 22.09
SD 1.69| 0.84 | 1.55 | 0.61 0.31 0.58

Ratlo of right arm muscle mass to total body mass (%)
*: Ratio of right leg muscle mass to total body mass (%)
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Qe 259 AY 49 43 (MVC,
Maximum Voluntary Contraction) AEE FA3}7}
fsld 7t JGAA A FHA  (dynamometer,
model: Biodex™ System 3 Pro)ollA] &Huidte] 53
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Table 2 Joint muscles for EMG activity monitoring in
dynamometer test

JOintMusc. Extensor Flexor
Shoulder Posterior deltoid Anterior deltoid
Elbow Medial triceps Biceps brachii
Wrist Extensor capri radialis | Flexor capri radialis
Knee Rectus femoris Biceps femoris
Ankle Soleus’ Tibialis anterior”

*: plantaflexor, "

*: dorsiflexor
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Fig. 2 Typical raw EMG signals and joint torque from
dynamometer test (Elbow joint at 75° angle)
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Fig. | Maximal isometric voluntary joint torques from

dynamometer test Shoulder:  43°-50°

Elbow: 60°-65"
Wrist: 0
Ankle: 20°-30°
Knee: 5565
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1E7h =] (Root Mean Sqaure) &l A4t = Fig. 3 Configuration of volunteer in sled test
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Fig. 4 Reaction force profiles with muscle activities (MR
EMG)
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Fig. 5 % MVC of joint muscles from sled test

75 #AES A 1.0 E golo] An)
A 09 TIE Fole] oM B 25 F
A BERAA s%olM 20%85E S <& 84
EE FUSU v F o] ZRM 23 2
A Apojol M FraLdt t‘l o} 28 @43 A=t
B 2EA, #E a3 25 #FAL 2%
2ol Hlste] A & AW 29 =T A
AERE W oj7jet 5 A= Avtd 2
b SAHAT. FHA AP} wjmste] Anf
APANE ALARY 2 FFHA7} dNeH
ol AR 1% W] At Ao)7h AN
7] Qe AtgEd

=2
b

=z
L



i
o
4
ox

- HEd

CERIAYTEIA A2d AR

LAY} Aol EHE & ek wde Fig.

6 oA Eo Fi 9len §& M) ol T
2 wrgo] AU

S teering wheel & Pedd Farce

400 ‘uso,]
o Meon
g
g 200 79
< @ 283 274
77 151
0 - P T, . b
S teering whed ‘ Pecd S teering wheet ‘ Pecd
09m 10m
Sledhaight

Fig. 6 Reaction forces at steering wheel and pedal
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Fig. 8 Reaction force at seat back
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Table 3 Skeletal muscles in H-model for the
simulation of bracing Joint angle (degree)
Shoulder Flexion
4 r == Antarior deltoid 150
T3 Pectoralis major {upper)
~—®—Floxion torque (meantSD)
£3 £
< Z
3
. 2 o
£ :
Shoulder 3 b
T 1 3
0
Joint angle (degree)
(a) Shoulder joint
Elbow extension
4 100
== Triceps
I;'—Ex(onsion torque (mean s D;I
g3 £
g $
82 g
: £
E
i, 3
[ 0
10 30 50 70 90 115
Joint angle (degree)
Elbow Flexion
2 CBiceps 100
Brachialis
= Brachioradialis
g —&-— Flexion torque (mean+S D) g
g g
£ £
g E

2. Pectoralis major (upper part)
4. Teres ... jor

6. Brachialis

8. Triceps

1. Anterior deltoid
3. Posterior deltoid
5. Biceps

7. Brachioradialis
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Joint angle (degree)

(b) Elbow joint
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Muscle force (kN)
N ©

Joint torque (Nm)

-

-

Joint angle (degree)
Knee Flexion
T Biceps temoris
5 €I Semilendonous 200
R Gastrocnemius (lateral)
4 GNEN Gaglrocnemius (medial) %
3 —8— Flaxion torque {meanSD) 150 ¢
e < _—
£ ) 100 g Displayed with skin without skin
g s £ Fig. 11 Configuration of H-model for the simulation
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205 w5 Table 4 Average volunteer’s muscle activation levels
E E used for bracing simulation
10"
0 0 ) Bxt.
-20 -10 [} 10 20 30 o i
Joint angle (degree) 10.7 B 11.3
35.3 9.1 388 | 416 | 106
Ankle plantaflexion 154 1278 | 055 [ 163 | 315
gg:?ﬁ:cnnmlus (tateral) 150 21.6 289 0.75 20.7 26.6 -
GRS Gastrocnemius (medial) - ] . 642 145 4.43 68.4 171 399
s - *: Ratio=Extensor/ Flexor, ** Wrist joint was not included in the model
= 100 €
E g_ 800 ’_ Reaction forces
g 50 .E; @ Simulation
2 = " @ Test (mean35.0.)
z
0 g 400 -
Joint angle (degree)
(d) Ankle joint o
Fig. 10 Computed isometric maximum muscles forces
(Frax) (wrist joint was not performed) Fig. 12 Comparison of reaction forces between volunteer

test and simulation
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Fig. 14 Computed bracing muscle forces
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