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( A Study of Relationship Between EMG Activation of Thigh
Muscle(Rectus Femoris, Vastus Iateralis Muscles) and Knee Angle
During Bicycle Exercise )
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Abstract

In this study, we investigated relationship of muscular activity in thigh muscle and knee joint angle from bicycle
exercise. The EMG signals of 16 persons were measured from rectus femoris and vastus lateralis muscles. The experiment
was performed in 5 steps according to saddle distance and 60RPM/200W loads were applied for 1 minute at each step.
EMG activation of rectus femoris and vastus lateralis muscles and knee joint angle were recorded using surface EMG and
motion analysis system, respectively. Experimental results of inter relationship between EMG activation of thigh muscles
and knee joint angle showed high correlation from Step 1. The unified EMG activation of two muscles and knee joint
angle showed negative ‘correlation(-0.97).
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Table 1. Subject profiles.
Height Weight Length of Heel-knee
(cm) (ka) leg (cm) {cm)
Average 171.9 689 974 480
SD 58 140 51 37
7N
Rectus
femoris
Vastus
lateralis
muscies
a8 1, disl2e 7=
Fig. 1. Structures of vastus Muscle.
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Fig. 2. The measuring equipment. (a) Surface EMG
system, {b) Camera of motion analysis system.
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Fig. 4. Location of makers and electrodes.
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Fig. 6. Bicycle exercise and coordination system.
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Table 2. Results of the experiment steps(%MVIC, angle).

Average SD

Step 1 MVIC(9%) 90.80 1175

Zt5(deg) 87128 26.93

Step 2 MVIC(%) 83.19 16.17

ZE(deg) 110.21 32.66

Step 3 MVIC(%) 80.77 1590

Zrx(deg) 12328 3726

Step 4 MVIC(%) 7468 16.60

Z}={deg) 13095 3210

Step 5 MVIC(%) 73.38 1793

2+ (deg) 150,37 31.53
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Fig. 7. %MVIC results of the each steps.
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Fig. 8. Angle results of the each steps angle.
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