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A Study on Spinal Shape Display in Seating Posture on a Wheelchair
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~Development of the system superimposed spine model~
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Abstract: Seated posture on the wheelchair is important as it may affect motor performance and cause swallowing and
respiratory problems and develop a pressure sore. One of evaluation indicators of posture is the shape of spinal curve.
However, as it is impossible to measure the shape directly during the patients are seated, a system that can visualize the
spinal shape of the subject without using an expensive device is under development. Co-ordinates of markers on calibra-
tion board are measured using stereo camera and MAC-3D motion analysis system and transformed to the same calibration
board co-ordinates and transformation matrices to convert from MAC-3D system to camera co-ordinates were obtained.
The standard deviations of error were 18, 17 and 13 [mm] in X, y and z direction. Finally, 14 markers were set on the
subject and motion of forward and backward bending, left and right lateral bending and turning were measured by
MAC-3D system. Three dimensional spinal shapes were generated by the system using the position of markers and by
transforming the co-ordinate to the camera co-ordinate, the spine shapes were superimposed to the view of the camera.
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Fig.2 Position of markers set on calibration board

GS2-4-3-1



Vertex of
the head

Acromion Spinous process of
thoracic vertebrae

Xiphoid process

Inferior end of rib

Spinous process of

Iliac crest lumbar vertebrae

F1g.3 Markers set on the human
3.2 FEAEA HE
BREFLETT V(g AN TR— R 6 AT E
TOREFEEMEZFIT S . F£T Zc 2 AT L A EOREEEHA 05X
MHRD B, fL 1

Zc 7 X E —f -+(1)

RO 7 B/EEHES K & A TEEE f 1, 3L 728
Bt — Z [mm] & 25 A T O ZEpixcel] > 5 R EZ#1T 5 .
BT — 2 L RFEOMI A D & & CEBITEL ATREI 7
D, RQ)OEERE LT

Zc = 15.306 x 10° X via 23.606 x 10% - (2)

K@) XD H A T BEEEE L=400[mm] Z AT B2 & T
ERUEEEf B K BEHTES. D EOBEKRALY Zc
RO,

BRBEEET V0D, BERIEFE(Y) &SRR f, R
Zc AWV CIEBLEAREAE (x.,y )2 HI L, B AT HEE
(Xc,Ye,Ze) & MAC3D JEERIZ & B U — /L FJERE (Xw,Yw,Zw)
DY RN B EERTTH] R ESFATREITTE T 25 HT 5.
BT A T R EE T & SEATATHE W T YU — L K
JERE A B LI 5.

body

[Xw Xc
YW = YC DRy
2| =87 3)
[ 1 1

Zb

(Xp, Y. Zp)

Regularized image
coordinates(x,,y,0)

Fig.4 Coordinate system of stereo method
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Tablel Error of distance between coordinates obtained by
stereo method and MAC3D

Stereo method| MAC 3D Error
Marker | v\ | vi | 267 | Xb | vb | 2b | Xd | Yd | zd
Position
@ 25(-18/-3| 0| 0|0 |25|18]| 3
. ® 52 (-263| -1 | 0 |-271| 2 | 52| -8 | 2
Distance
at o[mm] ©) -22 |-268|-189| 1 |-274|-202| -23| 6 | -3
@ -1 |-20|-194| 0 | -1 |-206| 1 |19 | -8
Distances Standard
0~900[mm]| deviation 1817 13
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Fig.5 Superimposed 3D spine model
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