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Design and evaluation of mechanism for assisting walking motion driven by user’s own arm
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Abstract: In recent years, there are many devices developed to assist walking with the aging society. However, these
devices driven by electric motors are so expensive that it is difficult to spread the hands of many people. In order to spread
many people in need of assist walking, development of the device with simple structure and inexpensive is demanded.

The device of this study using the linkage assists the walking to lead the users legs by the driving force which movement
of the arm. Therefore, the user can walk while adjusting the feeling to walk in their intention without electric motors. The
device is evaluated by checking the auxiliary effect of measuring the EMG of the users leg

In this paper, we describe the evaluation and construction of the device.
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Fig. 1 The device model Fig. 2 The Leg of kinematic model
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Fig. 3 Trajectory of normal walking

Fig. 4 Driving part of kinematics model
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Fig. 5 Experimental device Fig. 6 Link4
Table 1 Measured muscle of human lower leg

Muscle name (Abbreviation) Role

Flexure of hip joint

Rectus femoris (RF) Extension of knee joint

Extension of hip joint

Semitendinosus (ST) Flexure of knee joint

Vastus medialis (VM) Extension of knee joint

Tibialis anterior (TA) Dorsi flexion of ankle joint

Flexure of knee joint

Gastrocnemius (GA) Planter flexion of ankle joint

Soleus (SO) Planter flexion of ankle joint
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Fig. 7 The maximum value of EMG
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