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Alternating pressure mattresses are generally used for bed sore prevention as they
inhibit the formation of pressure ulcers. However, several alternating pressure
mattresses do not provide sufficient information, such as their numerical
pressure, making it difficult for consumers to compare products. In this study, we
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propose a method for the objective measurement and comparison of alternating

pressure mattresses. We measure the body pressure using a body pressure
distribution sensor and obtain different frames depending on the air pressure state
of the mattress. The frames are categorized into three types depending on the
pressure ulcer factor. Although the patterns, shapes, and count of the mattresses
are alternating, this method aids in comparing the performance of various
mattresses. Furthermore, this measurement and data processing method can be

applied to bed sore cushions.
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Fig. 1 (a) FSR (Force Sensitive Resistor) Body pressure measurement
mattress. (b) Internal cell layout. (c¢) Body pressure
measurement system
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Fig. 3 gray scale images. (a) is without mattress. (b) and (c) are
bed sore prevention mattress
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Fig. 4 Various pressure data and cycle by alternating pressure
mattress product
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Fig. 5 (a) Alternating pressure mattress. (b) Pressure graph of
port A and port B in 3 type cycle
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Fig. 7 Maximum pressure value processing flowchart of frames
data one cycle
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‘A’ Product

Frame, Frame,

Frame;

Max(Fy(u,v))

Min(Fy(u,v))

Mean(Fy(u,v))
Frame, —_—

/

S A A

(a) (b)

Fig. 10 Frames data of A product bed sore prevention. (a) are
frames in one cycle. (b) Each gray image of maximum,
minimum and mean processing
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Fig. 11 Frames data of B product bed sore prevention. (a) are
frames in one cycle. (b) Each gray image of maximum,
minimum and mean processing
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Table 1 Standard deviation of the maximum, minimum and
average pressure values of A and B products

Frame product A product B product
Mo () 3.6x107° 6.5 107
L 6 5
Standard deviation (NV/cm?) °
Min(Fy{u, ) 1.37x107° 1.5x107
Standard deviation (N/cm?) ’ ’
M@(m(F (u,v)) _ _
, 2.3%107° 3.3%107°
Standard deviation (V/em?)

Table 2 Maximum pressure value of tailbone maximum, minimum
and average pressure values of A and B products

Bone Region product A product B product
Maz (Fy(u, v))
) . 0.39 0.37
pressure (NV/em?)
]Lﬁn(FV(u, v))
’ . 0.06 0.1
pressure (NV/em?)
Mean(F\(u,v))
) ‘ 0.22 0.27
pressure (N/em?)
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