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Abstract

Objective: To measure the myoelectric activity of the walking-related muscle group, evaluate the change law
of calf surface muscle group when in barefoot, the normal solesshoes, or the 3D insoles and provide a theoreti-
cal basis for the further application of 3D insoles.

Method: After using plantar pressure and surface EMG equipment to collect relevant data, personalized cus-
tomed 3D print insole was made. Through the surface EMG equipment, we collected the EMG activity of ante-
rior tibial muscle, fibula longus muscle, long extensor muscle, lateral and medial head of gastrocnemius mus-
cle when in barefoot, common insoles, or 3D insoles.

Result: 3D insole can balance the lateral pressure of the foot, make a moderate turnover of feet while walk-
ing. Unlike previous studies, a transient burst of gastrocnemius was detected during the swing phase, indicating
that the gastrocnemius muscle participates in the process of flexing during the swing phase.The 3D insole in-

creased the degree of activation of the anterior tibial muscle during the support phase, but reduced the length
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of the anterior tibial muscle.Except the tibialis anterior muscle and the gastrocnemius muscle during the sup-
port phase, the 3D insloe decreased the muscle activity when compared with the common insole. The wearing
shoes significantly reduced the ankle antagonist muscle during the swing stage of total activation; 3D insoles
than common insoles did not have the advantage of co-activation.

Conclusion: The 3D insole can effectively disperse the pressure of the main force area of the sole, improve
the comfort of the shoe, control the walking posture, and improve the foot control performance of the shoe.
When wearing shoes, both the 3d insole and the common insole can obviously reduce the activity of muscles
with high activation strength caused by instability, and the 3d insole has stronger stability performance of main-
taining the ankle of the foot.
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