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Wearable Inflatable Robot for Assisting Postural Transition in Lumbar and Neck
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Abstract: We propose a wearable inflatable robot for supporting postural transition motion between lying and sitting
posture. Inflatable and shape-changing soft actuators powered by pneumatic energy assist dominant joints in changing
posture from lying to sitting. In a previous work, we focused on the lumbar joints to support and described a kinetics
model of human as a simple 2-link model. However, children with severe motor disabilities, e.g. cerebral palsy, which
are future target users of our proposed inflatable robot, are unable to fix their neck joint. The weight of head is
relatively heavy with other parts of upper body, especially in the case of small infants. For this reason, we redesign
the simplified kinetics model and develop a new type of inflatable actuator for assisting neck joint. Functions of the
developed actuator are verified by experiments with dummy doll which is unable to fix the neck joint.
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(a) Elbow (inside) : 1-layered actuator
(b) Back : 4-layered actuator
(c) Right underarm : 3-layered actuator
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Fig.1 Wearable inflatable soft robot for postural transi-
tion between lying and sitting and its actuator
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(a) Contracted (b) Inflated

Fig.3 Inflatable actuator for assisting neck joint (top
view / side view)
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Fig.4 Component of the actuator for stabilizing neck posture

(a) Without actuator (b) Actuator contracted (c) Actuator Inflated

Fig.5 Assisting neck joint by using proposed actuator
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