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論　文　内　容　の　要　旨

In1970，the application of the opticalmoir占effect wasinitiated by two papers，Which

Were Published by Professor Hiroshi Takasaki and Meadows et・al・The greatest

COntribution came from Takasaki・anditis my personalview that the“pretty plCture Of

live body”of Takasaki’S object contributed alot to the success of moir占topographyin

medicine．

The moir占topographyinits standard form was a known technique whenIentered the

field，but theproblem associated withits application to a medicalobjectswerenot solved

yet・The serious problemis that we can notidentify concavity and convexity of the

POrtion of an object where contour moir占　fringes are closeloops．Jdentification of

COnCaVlty and convexity by moir占topographyis urgently needed by doctors when dealing

With abnormally－Shaped bodies to which a prioriknowledge of normal body cannot be

applied・This thesis studies and developes various techniques of moir占topography for

medicaluse・Wheremeasurementofhuman body shapeis required・Itexplores new methods

and establishes new conceptsapplicable to moir占topography．
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First，COnVentional moir占techniques are．reviewed．and directionality of moir占fringes

formed by the Windischbauer type three－dimensional gratingis studied analytically and

experlmentally・Windischbauer proposed the new techniquein1979，Which gave directional

intensity profile of the contour moir占fringes．depending on whether the slope of the

surface was ascending or descending．Directional moire fringes means a type of moir占

fringes which gives directionalintensity profile to the moir占fringes showlng the contoりr

line．According to Windischbauer type grating anillumination angle df　450　and an

observation of－450was required to obtain directional fringes after avetaglng the fine

structure．It means that directional fringes can be obtained only forlarge angles of

separation betweenillumination and observation，Whi6hlimits the practicalapplication of

the Windischbauertypegrating．

Based on the study of the’Windischbauer type grating，i proposed a new type of

directionalgrating．The structure of the grating usedin this methodis composed of one

thread and three threadsin differentlayers，Called one－and－three－thread type grating・

Intensity profile of the fringes obtained by the one－and－three－thread methodis analy－

tically predicted by a simple graphical method．Adequacy of the design of the・One－and－

three－thread grating for a glVen COndition was demonstrated experimentally．Distinct

directional fringes are obtained byilluminating the object with’only　50，and observlng

the object from a direction perpendicular to the grating，Whichis desirablein clinical

application of this technique．

In addition，I proposed and developed a new technique，Called Two－Frequency Moir占

Topography，Which renders・information on the concavity and convexity of the surface as

well as the contour moir占fringes．This technique also readily glVeS the absolute order

of a fringe directly from a photograph，from which oneidentify the concavity and

COnVeXity oflocal curvature．This techniqueis suitable for collecting date of unknown

shape such as a deformed human body without ambiguity．Another technique，Called

Square Grid Projection Method，is also proposed for the three dimensional shape

measurement．This techniqueis a straighforward method which determines the three

COOrdinate values of the points selected．on a test object．In this technique，the－、

grating of the so－Called shadow projection■type moir占topographylS replated by a grid

forming　2－3　cm square meSh．By this technique，We CanObtain the three coordinate of

theintersection point of the grid，uSlng almost the same formula of moir占topography．

Because we can obtain three coordinate for eachintersection point，We Can determine the

COnVeXity and the concavity without referrlng tO aprlOriknowledge．

From theeffort various techniques ofmoir占topography formeasurement of human body
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Shape have been developed・Severalexamples of the field application are demonstrated，

SuCh as scoliosis and the effect of treatment of the funnelchest deformities．

From theresults ofthestudy described，the followlngCOnClusionscanbedrawn：

（Ⅰ）Iborrowed a technique proposed by Windischbauer and developed a technique to

predict theintensity profile of the fringes obtained・Based on the study of the

Windischbauer type gratlng，Iproposed a new type of the grating，Called one－and－three－

thread type gratlng・Directional contour moir6fringes have been obtained with small

angle of theillumination and observation by uslng the one－and－three－thread type gratlng．

（Ⅱ）The determination of the absolute fringe order required for quantitative

measurementsbymoir6topographyandtheidentificationoftheconcavltyandconvexltyare

madeeasy by uslng Two－Frequency MoirbTopography．

（Ⅲ）By using Square Grid Projection Method，We Can determine the concavity and

COnVeXlty Without referrlng tO aprlOriknowledge．

（Ⅳ）The results from the three methods are the same，but the one－and－three－thread

methodis moreconvenient than theother methods，becauseitshows alltheinformationof

thewholebodyphotography，SOitneedsnottodotheexperimentformanytimes．

The three methodsintroduced allsatisfy the conditions of the optlCalarrangement of

theshadowproJeCtiontypemoir6topography；namelytheuseofageometricalshadowrather

thantheuseoftheimageofgridformedbyalens，andtheobservationatadistancefrom

the grating exactly the same as that of thelight source・Further development of these

methodsby a computorized system uslng electronicimaglng device willbe aninteresting

future work．
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