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Desirabilityfornoninvasivemeasurementoftemperaturedistributionsinahumanbodyhas

beenadvandedinthefieldofhyperthermiccancertreatmentsforthelasttenyears・However，

nomethodshavebeendevelopedtoalevelsufficientforclinicaluse・

Inthisthesis，multi－frequencymicrowaveradiometrylSStudiedtodevelopanon－invaseve

methodofmeasuringtemperature－VerSuS－depthprofilesinahumanbody．Anexpressionfor

the relationship between temperature distributionin a tissue and brighness temperature

observed atthebody surfaceby a milti－frequencymicrowaveradiometerisderivedusinga

plane－parallel three－layer tissue model consisting of the skin，fat，and muscle．A

temperature－VerSuS－depthprofileistoberetrievedfromasetofthebrightnesstemperatures・

This temperature retrievalprocess constitutes a typicalill－COnditionedinverse problem．In

order to obtain stable solutions to theinverse problem，a temperature distribution model

functionisintroduced，Whichischaracterizedbyfive（orthree）unknowmodelparameters．The

temperaturedistributionmodelfunctionisthenfittedtounknowactualdistributionbyapplying

theleast－Squaremethodtobrightesstemperaturespredictedbythemodelandthoseobtained

bythemeasurements．Sincethebrigtnesstemperaturemeasurementssufferfrom relatively

largemeasurementerrors，effect ofthemeassurementerrorson theestimatedtemperature

profilesareevaluatedthroughastatisticalconsideerationofthemeasurementerrors．Thefinal

formofthesolutionisatemperatuve－VerSuS－depthprofilewithaconfidenceintervalatadepth

ataspecifiedconfidencelevel．Thismethodofdataanalysispermitsacomparisonbetweenthe

systamaticerrorsinmodel－fittingandtheradomerrorsinmeasurementswhich，inturn，gives

ameasureofthedegreeoffitofaparticularmodelfunctionemployedintheanalysis．

To test the capability of radiometry，an eXperimenta13－Or5－band radiometer system

operatingovera1－4GHzrangehasbeendeveloped．

Usingthismicrowaveradiometersystemandthedataanalysisproceduredescribedabove，

temperaturemeasurementexperimentswereperformedonphantomsandanesthetizedanimals

（rabbits）．Resultsoftheexperimentsshowedthatradiometricmeasurementsagreedwellwith

thermocoupleorfiberopticthermometerreadings・Theresultsobtainedinthisthesiswork

warrant furtherinvestigations on the multi－frequency microwave rediometry to develop a

methodofnon－invasivetemperaturemeasurement．
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