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Method to Reduce Arms Load during Pendulum Motion of Swing-through Gait in Paraplegic
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Abstract: Swing-through gait is one of the way to go around with cane for patients with paraplegia, and has advantage to
move quickly. However, a long-time walk is difficult because arms load at the time of the pendulum motion is big.
Therefore, we proposed a method that produces an ankle joint plantar flexion and foot joint dorsiflexion which people with
one leg bone fracture performs passively in paralyzed foot and derive body to posture being easy to produce pendulum
motion. And we performed an experiment to inspect arms load reduction at the time of the pendulum motion by the
proposal method. As a result of experiment, it was recognized that the arms load at the time of the pendulum motion using
the proposal method reduced 21.56% in comparison with a conventional swing-through gait. We validated the feasibility of

our proposed method that can reduce arms load in swing-through gait for paraplegic.
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Fig. 1 Swing-through gait"

Primary pendulum motion

Fig. 2 Pendulum motion
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Fig. 7 Measurement muscle
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Fig. 8 EMG signal of subject A in task 1
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Fig. 9 EMG signal of subject A in task 2
Table 1 EMG average of rear deltoid
. EMG average mV Decrease
Subjects Task 1 Task 2 rate &
A 0.1853 0.2749 32.58
B 0.5595 0.6648 25.84
C 0.4834 0.6262 22.79
Average 0.4094 0.5219 21.56
Table 2 EMG average of teres major
. EMG average mV Decrease
Subjects Task 1 Task 2 Rate o
A 0.1013 0.2112 52.05
B 0.5078 0.7914 35.84
C 0.4493 0.4180 -7.476
Average 0.3528 0.4736 25.50
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Fig. 10 Box plot of rear deltoid
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Fig. 11 Box plot of teres major





