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Thermal imaging research on relationship between the parameters of the
inner abnormal heat source and surface temperature distribution

WANG Chun-yan',SUN Bing' ,CHEN Lei' , WANG Jia-jun', CHEN Zhi-hong’
(1. School of Electronics and Information, Soochow University , Suzhou 215021 , China;
2. School of Life Science & Technology, Tongji University , Shanghai 200092 , China)

Abstract ; The abnormal inner heat source in human body shows a higher surface temperature in corresponding part ar-
ea of the body. The higher surface temperature can be detected by the Medical Thermography , which is one of the diag-
nosis methods for the abnormal inner heat source. But the surface temperature distribution which obtained by the Med-
ical Thermography is hard to reflect the correlative information of the abnormal inner heat source directly. So it is nec-
essary to study the relationship between the information of the heat source including the depth,temperature , thermal
properties and surface temperature distribution. This study which is based on bio-heat transfer equation builds a finite
element analysis model to analyze the influence of the different factors of the inner heat source to the surface tempera-
ture distribution of human body. A developed thermostatically but adjustable heat source was buried in the layered bio-
logical tissue,and the Medical Thermography was used to record the temperature distribution of each biological tissue
layer. Then, the inside and outside temperature distribution was given, and the theory simulation is validated by the
physical experiment. The results show that the surface temperature distribution is primarily affected by the depth of the
inner heat source, which provides a theoretical and experimental basis for the thermal technology of inner abnormal
heat source diagnosis.
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Fig.1 finite element model

3.2 F#EE S BAE AT

YT (2) S B (4) R A RIT >
Ao P Y BRI B il B2 S M S 80 IR SRR
JET AR R AT H o

RBEA N TCTA AR R IR T, 5 1R N AT 4
URIPRSRIRLEE R T(r) , Horp r AR Bk 2. &
SUARIREZE N AT(r) =T(r) = T, W T Wil
JEZERIA—1k

I(r) -T,..
" T = T )

TE S Wy Nl EZE A — A 2k rhisg BE O 0.5 4b
M 75 5, BR oA 2 18 4 55 (full width at half maxima,
FWHM) , "R ER 7 Bk B R A (2141
RS Z 8 AT (1), T s Wa, AT, (AT, =
T = Toue) BISEET B3 1 R R 2 55050 31
ST, =24 °C  hy =20 W/(m - C)® R=0.5 cm
(PR o

(1) FRIEIREE h

hTEREIE R 0.7 ~2.3 cm, Q, =684 W/m’,
k=0.51 W/ (m -C), T, =41 C, AT J/NT
7.30 C, W, ghn Y 2. 61 cm, Bl 25 AR5 B
VTR, AT (r) BRBE R, I B2 22 B8ORSz 22 2 #R

Tﬂ



W6 5 40 4 No.l 2012

PR P9 5 IR RS RS PR IR 6 AR I BRI T 33

ST BB, AT (r) BV 22

(2) PRI EE T,

T, G N 33 ~41 °C,Q, =684 W/m’ ,k =
0.51 W/ (m+C),h=1.7em(CHTEBIIEFIE
FEM TR, %8 h = 1.7 om, B 3R )2 S0 4
). AT, T 4.40 C, T, 5 W, JLT A,
B T, A0 AT (r) B4 XHE , Rk AE AT (r) B9IE
AR, 505 BRI B2 22 A i 2 G AR 4 M b
BT iX—ri,

(3)HL T H &

kW TEEE N 0.2 ~0.7 W/ (m -C),h =
1.7 em,Q, =684 W/m’, T, =41 °C, AT, BT
4.23 C W, KT 1.46 em, T, 254k /N, Bk
TR R FRIRLE 225045 T 22, S 2 R BE U o & %
AT (r) B SHE S AR K, (H X TR IR ) 52 e A
X PR JE 520 R

(4) HERBRQ,

Q,, ML 200 ~ 1000 W/m® ,h =1.7 cm,
k=0.51 W/(m+°C),T, =41 C, AT, W/NT
2.65C,T,,.. 5 W, JLFAZ, BI:Q, BRK/NXS
AT (r) s X BUE 52 M AR K, {H X 1A 22 38 BE 22 43 A
HITEARFZ AR /N

RIS ET AT, W, 52 0 ) L
BL,E R,

F 1 RIESH AT, W, 8%
Tab.1 parameters of heat source on the
influence of AT, and W,
RRZH
HEBH AT,/ C W,/ cm
h=0.7~2.3 cm 12.76 ~5.46 1.61 ~4.22
T, =33~42C 2.68 ~7.08 JLT A7
£k=0.2~0.7 W/(m - C) 3.81~8.14 2.26 ~3.72
Q,, =200 ~1000 W/m? 8.68 ~6.03 JLFARAR

Y% 1 AT, X 1A 2 T B 4 A1 5 il e oy o 2 1)
JEIRR TR EE , IV Rk 2, AU ER A e/ o
PG B T 2 U 4 i 5 W) 2 f K1, RO — 1k
Je LS A A ke £ R R
4 ERAXWSHIESH

BB ] AP L AT PR AR T A1 B 2 AR Al
(43 R E S 7R, SR AT NEC
TH5108ME £1 SM R I A R 5 5 24U
L A3 BT 5 R N I B2 I 1 o0, S 30 i A [

2 iR

AR :!ﬁ'im

I
4y /‘EIT i

HEEN 5 %

iR
K2 Zohssne

Fig.2 infrared experiment device
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Fig.4 surface temperature difference distribution (£:0.4 ~1.2 cm)
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Fig.6 thermal images of the body surface(h:0.4 ~1.6 cm)
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Fig.7 surface temperature difference distribution(%:0.4 ~1.6 cm)
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