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Abstract: The purposes of this study were to develop a dynamic model of a human and to investigate the effect of a walker
on an elderly subject’s motions, such as sit-to-stand (STS) motion and normal gait, by using this model. A human model
consisting of 15 segments and 14 joints was developed, embedded in RecurDyn™, and connected through a Simulink®™
interface with collected motion data. The model was validated by comparisons between joint kinematic results from inverse
dynamics (Matlab®-based in-house program) and from RecurDyn™ simulation during walking. The results indicate that the
elderly walker induced a longer movement time in walking, such that the speed of joint flexion/extension was slower than
that during a normal gait. The results showed that the muscle activities of parts of the ankle and hamstring were altered by
use of the elderly walker. The technique used in this study could be very helpful in applications to biomechanical fields.
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Table 1 Identification of 15 body segments
Side
Right

Section Segments

Upper limb Upper arm
Forearm
Hand
Left Upper arm
Forearm
Hand
Thigh
Shank
Foot
Left Thigh
Shank
Foot
Head/Neck
Upper trunk
Lower trunk

Lower limb Right

Spine

Table 2 Definitions of degrees of freedom (DOF) and
joint motions at upper and lower limb joints

Joint DOF Motion
Shoulder 3 Flexion/extension
Ab-/Adduction
Internal/external rotation
Elbow 1 Flexion/extension
Wrist 3 Flexion/extension
Radial/ulnar deviation
Pronation/supination
Hip 3 Flexion/extension
Ab-/Adduction
Internal/external rotation
Knee 2 Flexion/extension
Ab-/Adduction
Ankle 2 Dorsiflexion/plantar flexion
Inversion/eversion
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Fig. 1 Graphic model of human body consisting of 15
segments and 14 joints
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Fig. 2 Sequential motions of (a) gait in sagittal plane
and (b) sit-to-stand in frontal plane
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Fig. 3 Comparison of the leg joint angles during gait
(inverse kinematic result vs. simulated result
using RecurDyn™)
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Fig. S Comparison of joint angles in (a) sit-to-stand
and (b) gait (W/O walker vs. W/ walker)
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Fig. 6 Comparison of muscle activities in lower limb
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