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A non-invasive technique for the determination of ch11dhood
scoliosis and other bone deformities by obtaining the moiré
photographs of the body is discussed. This paper introduces
a new lamp and scale arrangement for the proper adjustment

of the subject..

The radiological examination of every child for the diagnosis of
scoliosis and other bone deformities at an early age is not suggestive
because X rays are harmful for human body. There is a need for such a
process which is quick, reliable and can be performed without the
presence of highly trained medical personnel. Moiré topography effers the
possibility of recording precise body contour 1ines on film which can be
analyzed for body deformities. In this techique contour lines of an

object are produced as interference fringés while the object is illuminated

¥ . :
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by & spotlight through a special screen. The fringe pattern is produced
by the interference of the screen and its shadow on the object. This
method was applied by Adair et al.l for childhood scoliosis screening.
Takasakiz’B suggested the possibility of obtaining contour moiré pictures

of full sizé living body. The method is wutlined here to take the moire
photographs of chest, back and other parts of the body for the detection
of possible bone deformities by noting the asymmetry of contours. The
screen in this case should be (50 x 150) cm so that full length photograph
can be obtained.

The following presents a design of the apparatus and zn outline of the
experimental procedure. This is a modification of the procedure employed

1
by Adair et al. The actual experimental work has yet to be carried out.

TECHNICAL DATA

Required floor area LOO em x 86 cm

Height ‘ 180 em (approx.)

Total weight . 60 kg (approx.)

Power requirements 2100 watt (two studio lights)

200 watt (electronic flash)

Screen ‘ 50 em x 150 cm, horizontal lines 1 mm
thick, line pitch 2 mm (grating
constant)

Horizontal distance between 1700 mm

camera lens and screen

"Vertical distance between camera 600 mm
lens and light source

Two lamps 6 volts

Glass plate with graduations (scale) 50 cm x 50 cm



Plane mirror 20 cm x 20
Cellofene filters (yellow)

Standzrd Cardboard Tailor's dumzy

PE0TO TECHNICAL INFORMATION

35 mn camera Yashika

Lens ' f =50 cn

Secommended Aperture /8 or F/5.6 (maximum)
Recommended Exposure Time should not be more than 1/25 ;ec
Film . T2I-X (ASA L0O/27 DIN

(Eigh contrast)

Light Source 2 quartz studio lights

EXPERTWENTAL SET UP

L screen is to be constructed using fishing line of nylon, approximately
1 mm thick, streched horizontally across a rectangular opening in a wooden
. board. The line is to be dyed matte black to provide satisfactory contrast.
The opening should be 50 x 150 cm to obtain contour lines for the whole
body. Two 12.7 mmn threaded rods with a pitch of 13 threads per inch"(ZE.h
mm) placed along the vertical sides of the opening, may be used.to space
the lines of equal distances across the opening. The space between the
aqjecent lines should be approximately 1 cm. An alumanium frame must be
attached to strengthen the wood and to prevent distortion by the
considerable combined force of the lines. A&justment screws should be
added to the base so that the screen could be set up vertically with the

lines horizontal (Fig. 1).



ITllumination of the subject is to be provided by two 'Quartz 3Studio
Lights'. These 1000 watt lights should emit a combined energy of about
55000 lumens. To get nearly monochromatic light cellefene (yellow) is
used as a filter. The image definition primarily cepends on the position
of the subjéct. If the back of the subject is not exactly parzllel to the
screen, asymmetry will be obtained which may be considered due to bone
cdeformities. Therefore a special lamp and scale arrangement is used to
ascertain that the patient's back‘is parallel to the sereen. First a
plane mirror is held adjecent to the screen. We decicde the place which is
to be taken as reference point on the ;creen and put cross-wires behind
the screen. The cross-wires can alsc be drawn on the mirror for the
adjustment and these should coincide with the cross-wires on the slide.

A graduated scale is kept above the lamp 1 which is kept at a fixed
distance frem the mirror on the left side of the screen. Light from the
lamp strikes the mirror and is reflected back to the scale. Consider the
vertical scale. If the mirror is kept parallel to the screen (which is
perpendicular to the floor), the light razy should fall back on the normal
scale. If the mirror is slightly rotated about the vertical axis, the ray
will not fall on the vertical scale but displaced rightward or leftward.
To make sure that the mirror is not tilted about the horizontal axis, the
distance between the origin of scale and lamp should be the same as the
distance between the origin and the image spot, provided the cross-wire

" dravn on the mirror is at the same level as the origin of scale. For
further adjustment of the horizontal position lamp 2 is placed in line

with the horizontal scale and adjustment is done to obtain the imege on



the horizontal scale at the same distence from the origin as the laﬁp 2
is from the origin. %When the adjustment is done, fix %he screen and scale
at their respective positions. Hemove the mirror. Ask the patient to
stand erect with his back close to the screen, in a2 relaxed and normal
mode, looking straight ahead. The lights in the room in which the
instrument is used should not interfere with the photographic process.
Subdued light conditions are recommended for best results. Now hold the
mirror touching the pelvis of the patient and adjust it in such a'way
that the reflection from lamp 1 falls on tﬁe vertical axis and thaﬁ from
lamp 2 falls on the horizontal axis (at any place). The adjustment is now
d;ne and the photograph can be taken. The contour lines can be obtkined

not only for the back,but also chest and other parts of body.
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FIGURE l: Arrangement of Equipment
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FIGURE 2: Moiré Pattern of a Normal Spine
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