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Development of a High Performance Mat for Care Assistance
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Abstract: When the bedridden elderly people evacuate to shelter like a gymnasiums by a earthquake disaster, sleeping environment is a
very problem because they cannot use a high performance bed used electricity. Therefore, in this study, we improve a pneumatic mat
system with cloth actuators. In addition, we produce a mobile pneumatic mat system to use at a place of refuge. Then, in order to support
the care to prevent pressure ulcer like bedridden elderly people, we clarify basic properties, for example, posture displacements,
humidity change, pressure distribution effect. Finally, we clarify effectiveness of the prototype mat through some experimental results.
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Fig.1 Out view of mat system
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Fig.2 Cloth actuator
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(a) Symbol of Valve
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Fig.7 Shield circuit and valves
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Fig.13 Experimental results of abdomen
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Fig.14 Experimental results of front thigh
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(a) Existing mat (b) Developed mat
Fig.16 Experimental results of Skull
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(a) Existing mat (b) Developed mat
Fig.17 Experimental results of Scapula

(a) Existing mat
Fig.18 Experimental results of Sacrum
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Tablel Contact pressure distribution

Contact pressure Distribution [%]

[mmHg] Developed mat Existing mat
0~12 23.3 28.1
13~24 21.0 254
25~37 16.9 18.4
38~49 17.3 11.5
50~61 8.88 5.56
62~74 5.56 4.08
75~99 2.99 2.29

100~124 2.57 1.69

125~148 0.97 1.55
149~ 0.53 1.53

Contact Pressure Distribution [%6]
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Fig.19 Contact pressure distribution
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