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Abstract

Selection of muscle activation pattern to reach a specific goal by considering the complexities of
neuromuscular system and the way it overcomes these complications, is of researchers’interest in motor
control. One proposed solutionfor resolving thesecomplexities is the concept of simple module (synergies)
that the combination of them leads to more complex activities.

In the present work, the existence and arrangement of synergies in the lumbar spine are proved. For this
purpose, a model with 18-muscles in level L4-L5 is utilized in the static condition. In order to obtaina
muscular and stability synergies, muscle activation, which are obtained by exerting moments in 2D and 3D
spaces and angular stiffness to the model,are used.

The results show that six muscular synergies suffice to be able to reach any point in the moment space.
Also, three stability synergies can reconstruct a part of joint angular stiffness space. In addition, the
obtained muscular synergies are robust against changes in the amplitude of exerted moment. In this study,
it is shown that one can generates any task involves producing determined moment and angular stiffness in

the joint, by combining muscular and stability synergies together.
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LatissimusDorsi.

i g [ 0 = = o [|oe
(m) (m) | z(m) | y(m) | x(m) | z(m) | y(m) | x(m)
0.001 0.3 0.07 0.176 0.096 0.03 -0.124 0.09 RA-R )
0.001 0.168 0.125 0.126 | -0.034 0.13 0.012 0.034 EOI1-R Y
0.0009 0.183 0.105 0.141 0.031 0 -0.124 0.096 EO2-R Y
0.0009 0.132 0.07 0.116 0.056 0.125 0.041 -0.004 I01-R ¢
0.0008 0.115 0 0.206 0.096 0.12 -0.014 0.066 102-R °
0.0011 0.181 0.084 0.216 | -0.078 0.068 -0.008 -0.08 IL-R 1

0.00168 0.171 0.05 0.266 | -0.074 0.033 -0.009 -0.08 LT-R v
0.0002 0.252 0.12 0.296 | -0.004 0.06 0.041 -0.046 LDI-R A
0.0002 0.235 0.12 0.296 | -0.004 0.03 0.018 -0.058 LD2-R 4
0.001 0.3 -0.07 0.176 0.096 -0.03 -0.124 0.09 RA-L \E
0.001 0.168 | -0.125 | 0.126 | -0.034 -0.13 0.012 0.034 EO1-L A
0.0009 0.183 | -0.105 | 0.141 0.031 0 -0.124 0.096 EO2-L Y
0.0009 0.132 -0.07 0.116 0.056 -0.125 0.041 -0.004 101-L VY
0.0008 0.115 0 0.206 0.096 -0.12 -0.014 0.066 102-L AR
0.0011 0.181 -0.084 | 0.216 | -0.078 | -0.068 | -0.008 -0.08 IL-L Vo

0.00168 0.171 -0.05 0.266 | -0.074 | -0.033 | -0.009 -0.08 LT-L "
0.0002 0.252 -0.12 0.296 | -0.004 -0.06 0.041 -0.046 LDI1-L v
0.0002 0.235 -0.12 0.296 | -0.004 -0.03 0.018 -0.058 LD2-L VA
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