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l. Introduction
This paper is not meant as s presentation of the theoretical
bases of the moire topography becsuse they have been dis-
cussed in detsll in numercus other publications,[l] , [i%},
[5], E6jo ’ <
The method of analysis of the moire topography depends on
the equipment and requirements of z medical center which u-
ses this technique, Generally, there are two ways of Tecor-
ding the moire pattern depicted on an object with the use of
a regulsr or TV camers, Accordingly, there are two different
approaches to the problem of anslyzing the moire topography:
traditional - a graphic snalysis of a photo of an cbject with
the moire . contourgraph sand a computer processing of the
television image.
The latter, in which both the recording of the picture and
its processing are fully sutomate 3 seems to be best pre-
destined for a widespeard use. However, there are countries
where photogrammetric methods are hsrdly popular in medicine
1f their use is in an initisl stage, then it would be diffi-
cult to introduce sophisticated systems. More rspidly ado-
pted for apprzising rehabilitation results or fer diagnostic
purposes in many medical centers can be simple and cheap
methods. :
In this psper will be presented s few typical examples of an
gpplication of the moire technigue in sclving different me-
dical problems. Most of the experiments were carried cut by
the Institute of Photogrammetry and Cartography of the War-
saw Technicsl University on commigsion from the Factory Cli-
nic of the Ursus Mechanicasl Works.,

2. Examples of the application of the moire technique

In the examples under considerstion, the moire contourgraph
were recorded with a camers. The screen with lines from 0,5
to 2 mm thick /depending on the needs of an sxperiment/ wsas
Placed in a special device which also fixed the patient. In
other words, in comparative studies it secured a repestabi-
lity of the patiens location in relation to the projecting -
photographic system. Two symmetrically situated light sour-
ces were used for lighting. The space between contour lines
was debermined either snalytically - according to the conce-
ption presented in [6] , or with the use of a wedge. The
following studies were made:

a/ determination of changes in the spine resulting from lo-
comotor rehabilitation /fig. 1 a,b/ and to spply electrosti-
mulstion to relsx muscles and relive pain /fig. 2 5,b/.
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Presentation of spine Asymetry of shape of back  thora-
shape changes cic - lumber portion

a/ frontal plane a/ before rehabilitation

b/ sagittal plane b/ after rehabilitation

Figures 1a and 23 show the shape of the spinsl columm in a

frontal view /XY/ while figures 1b and 2b depict the same sh-
ape in a side view /YZ/. The unbroken line stands for the sh-
ape of the spine before the rehabilitation, the dotted line -
afterwards. In both cases, the measurement Pointed to benefi-~
cial results of the rehabilitation.

b/ to define changes in the mscle-bone system in the vicini-
ty of the spine following a chemotherapeutical and rehabili-
tation treatment. Figures 5a,b depict g reduced asymmetry of
the back before and after electrostimulation.

¢/ to make a diognosis in the examination of the shape of the
foot to determine the flat-foot. To assess irregularities, =
series of photos of the sole - under load and without-has . "to
be made. The foot without load can be Photographed directly,
while in the case of the foot under load it is advisable to
make a photo of its cast, Figures 4a,b show a longitudinal a=-
nd cross-section of the foot under and without load. ,

d/ to define a capacity of each of the lings sepatately. Spi-
rometric methods are useful to define only a total capacity
of the lungs, but are useless to determine the contribution
of the left and the right lung separately. This task boils
down to defining a capacity of the lungs, that ls, to making
a.series of photographs of the chest and the back in the ins-
Piration and expiration phase. Naturally, the realization of
this task is much more complicated than the previous ones
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The changes of spine shape on thoracic - lumber portiecn under
of electrostimulation effect

a/ frontal plane

b/ sagittal plane
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because of:

- the need to combine the front and the back part of the bo-
dy which requires a proper signalling of the object and a
measuring of the distance between corresponding points on
both surfaces; :

- the need to maske a laboriocus defining of the capacity wh=
ich in turn requires calculations relating to the partial
surfaces limited by the two successive contours of the moire
pattern with 3 simlatenous consideration given to differen~
tiated scales,

Results achieved with the use of the moire technique are co-
nvergent - with a few percent tolerance - to those obtained
with the use of the spirometric method. The main advantage
of the moire technique in this case is that it allows to de=-
flne the share of each lung in the respiration Process = a
possibility offered by no other non-invasive method. A study
of the respiration mechanism provides the information on the
contribution of the particular parts of the chest to the Tre-—
spiration process which is of prime importance in case of
ailments affecting this part of the body. It alse allows to
assess effects of the respiratory rehabilitation.

The results cbtained in the course of studies conducted on
three patients are depicted in tab. 1.

Tab. 1

| Patient ! Capacity of both !Diff-! Capacity of each lung |
Enumber g éungs cm.!r _;sgen g 1eft ! right {
H Pirome~ ! moire “md b oam3 T !
! i tric me- E tech- ; 7% i cm g % | cm 5 % E
! | thod | nigue | i ! | i :
t - pc— ==t T
I A 3600 ; 33329 ;7.5 ! 1511 ;45.3: 1828 153.9
L e - Y U | ] L :
| i { | f D e g o |
i B i 5900 1 5825 11,3 ) 23671 1 40,5, 3464 ;59,5
! d ] [ 1 b 1] 1 o
3 i I N 1 b Teg ol

Ngtéce: Patients A and B are considered healthy, Patient B =
sic

2/ to define the shape of the spine for diagnostic purposes.
Application of the moire technique under consideration in
this paper is currently used by a team of the Institute af
Photogrammetry and Cartography in a major experiment consis-
ting in establishing the shape of the spines of some 800 st-
udents from s Warsaw high school. The results of the measur-
ements, which are analyzed by a physician participating in
the experiment, will serve to assess spine defects in  this
particular age group. This in turn will allow %o formulate
Prophylactic recommendations and correction exercises, and
will also become a basis for defining proper work posts for
these youths in the future. An example of processing this
experiment is shown in fig. 5a,b,c /the graphic presentation
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0f the shape of the spine in planes XY, YZ and X2 /.
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The changes of spine shape on thoracic - lumber pertion
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sigittal plane
¢ asymetry of shape pf bsck on thorscic - lumber portion
The aditional dste which help a physician assess the state of

the spines and postures of the patients are:
- the distance separsting the particular segments of the spi-

ne from the line linking the highest /'"1"/ and the lowest
/"8"/ vertebrae /in Plane XY/
- the maximsl distance between the thoracic region of the
spinal column and the right 1-8 line, and in the lumbar Teg-
lon - from the right 4-8 line
- dats characterizing the ssymmetry of the muscle and bone

system often resulting from spinsl defects. :

The last example discussed concerns sn experiment designed to
compare the results of a messurement of ocne region of the sp-
ine with the use of the moire technique to those cbtained
with the use of sterecorcentgencgraphy /2] . The differences
Eetweén results obtained with the two methods did not exceed
-~ 1 mm. The experiment has demonstrated that in many cases of




diegnostics and rehsbilitation control X-ray photographs can
be substituted with the moire method - non-invasive, simple
in nature and easy to applicate.

2. Conclusions

Summing up, it can be said that judging by the studies con~
ducted in various photogrammetric centers in the world, inc-
luding Poland, the moire technique-is a useful method in
the examining and solving of medical problems. Obviously en-
ough, depending on the popularity of photogrammetry in medi-
cine and financial possibilities, this technique can either
be fully automatedor applied with the use of fairly inexpen-
sive conventional photographic equipment.

Thanks to the research program which has been pursued for
several years by the Institute of Photogrammery and Cartogr-
aphy of the Warsaw Technical University and concerning appl-
lcation of photogrammetry in medicine, a photogrammetric la-
boratory was recently established at the Factory Clinic of
the Ursus Mechanical Works in Warsaw in which most of the e-
xperiments discussed in this paper have been conducted. The
above-mentioned measuring projects will be continued in this
lasboratory in relation to large population groups affected
by various factors of the labor environment,
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