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Abstract

This paper presents a modified microwave radio-thermometer (MRTM) with material characteristic estimator and
multiple temperature conversion tables to measure subcutaneous temperature of a living body. This estimator provides a
temperature retrieval unit with the data of material characteristics such as permittivity, conductivity, thickness and
geometry of the living body. The temperature retrieval unit with multiple temperature conversion tables can select one of
the tables and computes temperature value corresponding to measured radiation power. In the experiments, it was shown
that the MRTM could reduce measurement errors of about 0.82TC to 7.68°C for the cases of distilled water and mixed

liquid at the temperature of 37C.

Keywords: W2 54 FA7], vfola2s AH-AEMH, bF X ¥NIE, WF &=

I.M &

o] A& 8 HUYL-HEWE (microwave radio
-therm ometer)T H|HF3 Jd =724 A
F X 2¥E RUHY s v &5 gt

Bro-AEuEE o4 Jte JAZRH Yo
£ ¥4WAHthermal radiation)& Z3ste] 4oz H

T A3, St B EA s
(Dept. of Information and Communication
Engineering, Hanyang Cyber University)

Y ALY, AEuEtn YrFAFEy
(Dept. of Information and Communication
Engineering, Sangmyung University)

A, A dstn AFEA LTS
(Dept. of Computer System Engineering,
Sangmyung University)

Hedah 2004310927Y, 345 Y 2006W3¥8Y

(73

7Fs3ttt.

o] Al AHFL Ao dGed X9 BHE o]
ek, AR st BEAAMEE WAlHol B FHo
2 A= il A3 e AA EHo 2t -HN R
BHE HEslo A=E Ao 44 229 Uy &
=2 243 d8A, Fe-MErEE 1~6 GHz
Hee Fud MAE AMEEH, o] Fuk wge A
AH7t 24 FHOZRE 5 cmZ/tA] AFE 4 gtk

o] W99 Fu HYPMME WAL ZX(radiation
intensity)= ¥ 13} Zo] Plank®] ¥ 32l Rayleigh-
Jeans 2t e os) W exo s A AFH
oz W3Rt} o) 99 34 /el 7128 Frje-
R EE AR FEFe] 27 g8 AHeg

2 9 E}[2][3][4][5][6][7]_

gre-HErHs gd FaeEe 99 z2H)

qHe

A58



2 MAol 2 5FS s 4BE 0j0|I2D 24T K RAlE 2e8l$ 9
wo  age e e g LY AZE 00320 AUQ-KZUE
102 = . — . ey e -
w0 10 Billion K- e

1 Billlon K

100 Miltion K~ %

10 Mittion K /
Million K

— 1030

o
L=

)

L)

1074

-410°

Brightness By, Wm2 q-75¢-i

Py

w0

a8 1 R 2zl Fuigol wE WA
1. Radiation power according to material
temperature and radiation frequency.

2}t] @ vl (radiometer)®} ThE Fa(Eve UhF Z=2
B) grerEz 279 £ A0 @Y T34 g
g E Y Fa4g AHEES AR 7 $1Hd)
£ shel Bt Ns2RE 239 2&
Zoltt. bF Fog donEdA &%
e FarE o] &ate] A9 7 Aol A
%9 grjes dolH2RE QA 2 &
IE FA3E Aot b Fug dyovge
A Fo grLenEHED 249 Sk gigh PR
AT = AT, 49 7 HR A o2
Fipo] WE Zzvz 9@ e 4L uhEger &
thowd Fae goenE: 2y 9y 2997
(http//www.resltdr)ol Al AZH oAy, |4 4493
o} 9 AFEY RTM-01-RESTM  (http:/www.
resltdrw)$t RT-17TM  (Uniom  Corp,  Nizny
Novogorod, Russia)s @4 F3< EPEJO-W”U?H"]
ot B d7E e 2 A4 49 27 4F
ks ER%*: Ao vlgol A = dd FHE E}Dl

i

LY
oX, o
ok

rlr rl

O L SV R R
o ox
‘: o
&E t L >tH.

71&9] ‘?:‘r% T U}O\iiﬁr 2t} 2 - 2o E
(conventional  single-frequency microwave radio-
thermommeter, CRTM)" 917, o]-ggled A7) 2] i3
SRg A7) A, Su, WE, 1 53 2 AA

< 2 e AA71A ASEE ZoHe A=
2dgdgch gro-ArvHE 54 AAVH 54E&
2= %32 wdo) 23 B o]M(calibration) it} ol
gtrjenee Aol Rdd g A =z
FH??HH—I:— %ﬂ— SEE FAsked eaph 2Ag 5 gl

: AAQ S fH & (pemittivity,
e,)ﬂr Exdg(conductmty o) Ztzt ¢, = 98~5L3,
0 = 037~34 S/me Z=d® fue Nz ge 44

£58 4y
LTS

HasyaEy

¥
;
:
¥
- T = 2 % "
an |t deEEy -] tswann o 2EA4EY
R
13
1
i
H
s
:
¥
!
1
.
1
!
1
]
]
1

a8 2 uE BN FHI|Q CiE 2 HEEE &
MRTM2| #A T

Fig. 2 Schematic configuration of MRTM with material
characteristic estimator and multiple temperature
conversion fables.
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Fig. 3. Experimental configuraton to measure
subcutaneous temperature and  radiation
power for target materials with different
dielectric properties and thickness {(#).
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Multiple temperature conversion tables relating
radiation power with temperature are used for
the MRTM: radiation powers measured by
RT-17 (a) for several materials with different
dielectric properties, and (b) for distiled water
and mixed liquid #5 with different thickness (#).
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At the frequency of 175 GHz, relative

permittivities( € ,) and conductivities( g, S/m) for

distilled water and mixed liquids with different
sugar concentrations at the temperature of 3
0TC.
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At the frequency of 175 GHz, the
subcutaneous  temperatures  measured by
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