le measurement methodology is challenging. The best way involves using a thr
ee dimensional method to be able to measure all parameters (Fig.4). But a thr
ee dimensional methodology relies on equipment that is not clinically accessi
ble and the Japanese clinical group has not been able to determine how to imp
lement a three dimensional system. To address these challenges, this presenta
tion will describe the effectiveness of measurement according to the IS0 usin
g one camera method and other simple tool (Kemmoku:Development of posture meas

urement instrument and its clinical application).

Figure 4 - The three-dimensional measurement method uses two cameras and so

ftware to process the images

Tablel Parameter and the Measurement methodé
Measures paramete |Ruler One camera | Instrument Three dimens
r method ional method

S

Support sur | Coordinate locati | Impossib | impossible | impossible possible

faces on le

Absolute and rela | Impossib |possible Partly possi | possible

tive angles e ‘ ble
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A seated pe |Linear Possible | impossible | impossible possible

rson Absolute and rela | Impossib |possible Partly possi | possible

tive angles le ble

We will demonstrate absolute and relative angles of support surfaces and abso

lute angle of a seated person using one camera method.

5. Simple measurement methods (Table 2)

As mentioned above, there are several challenging measurement issues related

to the seated person, including difficulties calculating joint centers and me
asuring absolute and relative body angles effectively. To address these diff
iculties, the Japanese clinical group has selected anatomical points to be ab
le to measure directly near calculation joint centers including use of the ma
stoid instead of the calculated upper neck joint and a mid point between C7 a
nd upper sternal notch (Figures 5 and 6). Also, We will measure the angle o
T the sagital pelvic line using ASIS and PSIS excluding a hip joint center. A
dditionally, we have developed some simple measurement methods to measure abs
olute relative angles of support surfaces and absolute angle of a seated pers

on combining one camera method.

Figure 5 Upper neck point Figure 6 Lower nec
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k point

(Calculated and mastoid)

int)

Table 2 Simple measurement according to the 1S016840-1

Seated body

(Calculated and mid po

Segment line Landmarks defining the segment line ax | startin
term is | g angle
Sagittal pelv | line perpendicular to the ASIS- PSIS line y4 0
ic line
Frontal pelvi | line perpendicular to the |ine passing through z 0
¢ line the right ASIS and left ASIS, passing through t
he ASIS midpoint
Transverse pe | line perpendicular to the |ine passing through y 0
lvic line the right and left ASIS s at the midpoint of th
is line
Sagittal uppe | lower neck point and the iliac crest point ilia | z 0
r trunk line |c crest point
1:lower neck point: a mid point between G7 and
the upper sternal notch
Frontal trunk | line passing through the upper sternal notch an | z 0
line d the ASIS midpoint
Transverse tr | line perpendicular to the line passing through y 0

unk/shoulder

the right and left acromion points
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line

Sagittal abdo
minal line (A

nnex)

line passing through the lower sternal notch an

d the ASIS midpoint

Frontal abdom
inal line (An

nex)

line passing through the lower sternal notch an

d the ASIS midpoint

Sagittal ster
num line (Ann

ex)

line passing through the upper and lower sterna

| notch points

Frontal stern

um fine

line passing through the upper sternal notch an

d the lower sternal notch

‘Sagittal neck
line (Fronta

i neck line)

line passing through the lateral upper and lowe
r neck points

1:upper neck point: a mid point between |lower
points of left and right mastoid portions
2:lower neck point: a mid point between C7 and

upper sternal notch

Frontal neck

line

line passing through the the suprasternale and

the base of the nose

Sagittal head

line

ine perpendicular to the |ine passing through

the tragion and eye corner

Frontal head

line

line perpendicular to the |ine passing between

the right and left eye corners
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Transverse he

line perpendicular to the line connecting the r

ad line ight and left Tragions at the midpoint of this
line
PSDs
planes and reference |ines axis | starting a
ngle
Back Sagittal z 0
Frontal z 0
Transverse y 0
Seat Sagittal z 90
Frontal y 0
Transverse y 0

6. Some tools for measurement

We have some ideas about measuring some anatomical landmarks hidden by the bo

dy and PSD. The hidden points can measured using tools that extend the point

outward so that it is not hidden. (see Figure 7).

Also, we use a martin mea

surement tool to measure the angle between ASIS and PSIS. The end point of a

martin measurement tool is on PSIS and the middle edge point is on ASIS (Figu

re 9). The lever shows the angle between ASIS and PSIS. The figure shows the

measurement method measuring angle between ASIS and PSIS. Finally, the hidden

and soft surface of PSDs can be able to measure by a cube box (Figure 10).
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Figure 7 indicated bars Figure

8 Martin tool and measurement

Figure 9 Box to referred a support surface
7. Results

Deformation of pelvic and spine in PSDs has three dimensional position chan
ges so we will have challenges how we analysis these data We show you simplif
y methods to describe the posture and PSDs. We all get together to advance fo

rward the progress of the wheelchair seating science.

Hideyuki Hirose.
4-1 Namiki Tokorozawa Saitama 359-8555 Japan ,
Research Institute, National Rehabilitation Center for Persons with Disabilit

ies. hirose@rehab. go. jp
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