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Thermal Boundary Detection Based on Normal Changes
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Abstract

In this paper, we proposed a new method to detect
thermal boundary based on normal changes of heat
flow. We used the previously proposed method to es-
timate the temperature gradient and normal changes
of heat flow. Then, the thermal boundary can be de-
tected by finding the local extrema of these estimated
normal changes of heat flow.
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Fig. 1: Relations between heat transfer and infrared thermo-
gra phy.
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Fig. 2: 1-D heat transfer through a composite wall.
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3.1 ~ Conductivity boundary detection via
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Fig. 4: Relations between heat flux planes and normal changes

4514 fe ® Gauss sphere kg4 442 F » 4o figure
d(c) FrF  RIAMEESE 51 o 12 HEFEWL
# normal changes &% #} 14 5 local extremac
B ER - A4 conductivity #ILEER | B
%o AT AMAAEFEMNRHFE (1> 2
multiscale edge detection via normal changes &7
% > {87 conductivity discontinuous points e — &
# A4 i8 conductivity T &G » FRMH
M ey R RAVEFT A ko3l 0
3.2 ~ Implementation Level
SARAEN@HTL » RMBBIT AR wavelet trans-
form &% 3% #2483 conductivity discontinuous o {2
AEHL > hABALTEH LX(R) BRE&MT
fe A Hl A wavelet transform 3t H normals » &
# &+ 3% local extrema of normal changese &
fi —#z ¢ IR machines ¥ » 3 detectors =T vA{# 8]
MK EELARY > ABEEEA » LNREBR
BB AIARIAGRAGEEZ AR - AHEE
e LR > HARCIER B 6B BB
L¥R)o AFHBL > RMBETARE TH TP
BxfeF A 0 REFA linear mapping #9F X -
ﬁ%ﬂ?ﬁé’l data ¥ 3| —HFHEAEEGEH - Bt
% E e operators B EMEE > BTG FEE A0
HEZ MGG o dob— R KRMETAEER
BEAHAAZ AR FRAS ﬁ“‘:‘ﬁ.é’] A%
#o BE 4%%@%”“?33% M RMBFOEHE

temperature images ©
W TEBEXR

EAT®mTY > ANERAOREE Agma
THV550 » 3 IR detector & PiSi 2 FPA [ Fik

B-143



FEREN+AEEEHERER

FEZRLE 240 x 3200 ARBHEEE —-20 ~
250°C > miEzEM & +2°C % +2% o £ figure
5(a) P A—BEEMBESFB LRZEBE
168°C » F KB £ 30°C o & figure 5(b) #= (c) B8] &
SR BASHER D BHHXAFAREREEL
TG BEKRMNALTARESFE 121
i normal changes #4 local extrema » 4o B & figure
5(d) R o RBBLERT » AMNTRAEHAMASR
HHFETAXBEEESILNERc B FEES
fLéyig Rk RANH Rk iksg o

ﬁ\gw%iﬂ%

ERBHXF » KNSR SoTH BB E Y 5
o Bb AR iieyid > 4 thermophysic 9 A& R
# % infrared thermography 888 o F B A48
FREABEOIHRAMERES Asey » 54
B PF #%3teh algorithms T RB BRI L &
Blo mmB#ed s > KMAAHE local extrema of
normal changes » &R HEE % & R B NY PPk
RAER c REHRGER » LAETHA M2 45
AT AT

References

[1] C.-J. Sze, H.-Y. Mark Liao, H.-L. Hung, K.-C.
Fan, and J.-W. Hsieh, “Multiscale edge detec-
tion on range images via normal changes”, IEEE
Transcation on Circuit and System II, to appear.

[2] J. C. Jaeger H. S. Carslaw, CONDUCTION OF
HEAT IN SOLIDS, Oxford : Clarendon Press,
2nd edition, 1959.

[3] J.P.Holman, HEAT TRANSFER, McGraw-Hill,
New York, 8th edition, 1997.

(@)

(@

Fig. 5: Experimental results : (a) temperature distribution (b)
3D plot diagram (¢} temperature image (d) thermal boundary
points
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