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Fig. 1 Various passive type seat cushions for preventing
decubitus ulcer (top-left: polymeric shape cushion,
top-right: polymeric foam cushion, bottom-left: air
cushion, and bottom-right: honeycomb lattice
cushion)
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Fig. 3 The definitions of the direction of maximum
interface pressure at the right and left ischial
tuberosities in buttock: (a) in the transverse

plane, and (b) in the coronal plane
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Fig. 4 Temporal behavior of the mean interface pressure
in the right side of buttock (unit: kgf/mz)
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Fig. 5 Temporal behavior of the mean interface pressure
in the left side of buttock (unit: kgf/mz)
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Fig. 6 Temporal behavior of the maximum interface
pressure in the right side of buttock (unit: kgf/m2)
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Fig. 7 Temporal behavior of the maximum interface

pressure in the left side of buttock (unit: kgf/mz)
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Fig. 8 Temporal behavior of the maximum interface
pressure gradient in the buttock (unit: kgf/m3)
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Fig. 9 Temporal behavior of the directions of maximum
interface pressure at the right and left ischial
tuberosities in buttock (unit: degree)
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Fig. 13 Air-cell inflating simulation

Fig. 14 Experimental setup for the verification of the
air-cell inflating simulation
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Fig. 17 Basic model for the analysis

Fig. 18 Deformed configuration of the basic model

Fig. 19 Deformed configuration of the basic air-cell seat
cushion model
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Fig. 20 Deformed cross-sectional view of the air-cell seat
cushion and buttock on the coronal plane
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Fig. 21 Distributions of interface pressure on the buttock:
(a) seated on the air-cell seat cushion, and (b)

seated on the rigid plane
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Fig. 25 Comparison of interface pressure resulted from
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the optimized design to the basic design: (a)
basic design, and (b) modified design by the
sengitivity analysis
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Fig. 26 3-dimensional CAD modeling of the air-cell
based on the finite element analysis

Fig. 27 3-dimensional CAD modeling of a class
composed of twelve air-cells
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Fig. 28 The layout of the seat cushion design with a

pneumatic control system
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Fig. 30 Comparison of measured interface pressure
resulted from the optimized design to the basic
design: (a) basic design, and (b) modified
design by the sensitivity analysis
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Rule 13:

If C1 is HI and C2 is HI and C3 is VH and C4 is VH
and C5is VH and C6 is VH

Then Ul is NS and U2 is NS and U3 is NB and U4 is
NB and U5 is NB and U6 is NB

Rule 14:

If C1 is MD and C2 is MD and C3 is HI and C4 is HI
and CS is HI and C6 is HI

Then U1 is ZO and U2 is ZO and U3 is NS and U4 is
NS and US is NS and U6 is NS

Rule 15:

If C1 is LO and C2 is LO and C3 is MD and C4 is
MD and C5 is MD and C6 is MD

Then Ul is PS and U2 is PS and U3 is ZO and U4 is
Z0O and US is ZO and U6 is ZO

Rule 16:

IfClis VL and C2 is VL and C3 is LO and C4 is LO
and C5is LO and C6is LO

Then Ul is PB and U2 is PB and U3 is PS and U4 is
PS and U5 is PS and U6 is PS
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Fig. 36 Interface pressure pattern for buttock anatomy

Fig. 37 Interface pressure paitern for sitting position
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Fig. 39 Air pressure sensor developed in this study
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Fig. 40 DSP-based control board developed in this study
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Fig. 38 Block diagram of DSP based control board
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Fig. 41 Interface pressure changes: (a) when a patient
seated on the fuzzy controlled seat cushion at the
intial stage, (b) when a patient seated on the
fuzzy controlled seat cushion after 3 minutes
from the initial stage

5.d2
2 dFors 2 AdrlE A8 Ade £
43¢ A A% F/4A% ¥ 459 &%
2 NEF Mol At A HHQA el
AYE AU BAA7IT ALl 2 Add
¢ Jagais F71449 4AE 98] fEa
Z o] & AAMER L F7] AEFA Bdo] )
AR frEes TEA Bde gl ot
ASERed, FriEAE gHe AsE Wy

Az ZHe Ao} HAWFE] A8 VEL
AR, 7] NEFELS A7 gol, U
WAEsEA AAFEA. HY AHE o8
o 37) NEFASY F3o 4AHAL vz
Aaz st F7 AEFTH AAFol AZEHA
ou, B3 e 22 AGEE R %}]“-TLHH

A

mo O aii fu > 2 % P 4R X o dr

7t AAAZE Auiste e 71E AFRT S
at3itt.

71 UiRe g Age axNg Jad
AL Bolm, wehr F4E HHoR FAGL, £
B gz Aol 3 9 E29 A A F
HAANE H23 stoor B 38 WA & F
Ak w2 B Ao d7E BAHA 37
NEFHE B9 g4 g AR 6719

%

-0l BFHEFHA A0l A1E

Fig. 42 Developed fuzzy logic controlled seat cushion to

prevent decubitus ulcer

ddoz st Z4zt 4as

9 AN EF 54 ddsty %%‘%
HAE o] 4% I AAA2E- a3}
P4 2 ZAE AA Aose 21%63
NE A& 73 HFHeoz
9ste] FEHE AE FAHY AYEA
AMNQL AA e FR Aol 2 g3l iﬂ%‘
+55HA St 4P4HE By a9 e FF

do
o
okt

E—.L
Y
>
—_ ==
ok oo & XN
o 24 2 op o ir o

_Ilm

Aoz AFoE NLE AP SHYAE ANEF

dg HAFa glen & A= AAGeH *311]
AEE ol&3td Al 79 SFojete AW E
w2l g ¢ dE HolfEAtERY: V)eS o f
g AEAR7|7] pEelgte dE & RAFIL
.

angs
1. Bronzino J. D., "Biomedical Engineering

Handbook," CRC Press, 1995.

2. IRY, FAE, "I ALY x| TE 7
3o} AY, ARAAATA BIA, 2002,

3. Shaw P.G., "Retention of supportive properties by
eggerate and foam wheelchair cushion,” J. Rehab.
Res. Dev., Vol. 35, pp. 396-404, 1998.

4, Tanimoto E., "The study of pressure distribution in

sitting position on cushions for patient with SCL"

IEEE Proceeding(0-7803-4797-8/98), pp. 219-224,

1998.



FAE - AHTY - FES - EFAE 01U AFEETEIA 209 AE

5. Rosenthal M. J., "A wheelchair cushion designed
to redistribute sites of sitting pressure," Arch.
Phys. Rehabil.,, Vol. 77, pp. 278-282, 1996.

25



