57 8 2008 8 Vol.57 No.8 August 2008

1000-3290/2008/57 08 /4812-05 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.
*
T
310027
2007 10 14 2008 2 21
Monte Carlo
Monte Carlo
PACC 0720D 4440 8690
Carlo
1.
CCD 2. Monte Carlo
9 L I,
Monte Carlo = 56
Monte Carlo 5V rs =S, rs8 -3 rlrs
CCD o, T
: L. rs @& r3s §d0
Monte Carlo L J P 4
CCD j=12 1
I/\J rw’s\‘ _Iw/\j ru’g ,1:12 2
r s S
7 8 B s,
50 0 10
Monte Carlo
JJ ]wAZ rw § I/ll rw _3‘
AR B >0
- fwl ru ’§ 1/12 rw —:S\‘ ] ﬁ' 3‘ dstA
Monte Carlo
Monte Carlo =J j [lu r -3 S, rs
VJ 4x
CCD
cCD - L, rs S, r —s]deV 3
Monte A Vv i
* 60534030 IRT0434

T . E-mail wangfei @ cmee. zju. edu. cn.



4813

r; -3 L,
I, L
I, L +§;
r; +73; N
A
1 &
Ly, r, -3, = N;IM" r. -5 4
Monte Carlo
L, r =% =¢ r, I, r, exp[—[ K, 1 dl’]
Jo
!
+J N A P o
0
X eXp[ - Jl, K r'/ dl’/] dl/ 5
0
Monte Carlo 5
1
I/\n ri - gi K n ]h/bx n
! _
| g ar I <1 o m "
(" ., 6 S
E/\ rw [M ru" +J K, r/ IM r/ dl/ l;c Bl . E\M Iwb/l
0
uTm m S
l;c I/\m CCD m
I m=12 M n=12 N.
T<3000 K A <0.8 pm
3.
Ey, =nly,
I ) U
N /‘tsexp( ;72, )
1 ccD A L. n c
CCD1 CCD2 . ¢
CCD 7
M MxS S 8
6
oo 4,
2 (K/lnll)/lnlln) +wiegly, = Iy
n=1
2
Ilmx1m Tx7

N
2 ( K/ln[bhzl rrul) + w mewA]wh/l = I/\m 7
n=1

0.3 0.2m'

3 o 0.56 ym.
Z/ ( 3,1 muan) + wye sy = L CCD1 CCD2

n=1



4814

950

980

1000

1050 | 1100 | 1050 | 1000

980

1000

1050

1100 | 1150 | 1100 | 1050

1000

1050

1100

1150 [ 1200 | 1150 | 1100

1050

1100

1150

1200 | 1250 | 1200 | 1150

1000

1150

1200

1250 | 1300 | 1250 | 1200

980

1100

1150

1200 | 1250 | 1200 | 1150

950

980

1100

1150 [ 1200 | 1150 | 1100

27w/3
120
120

QR

2.4%10°

60

Tx7=49
CCD

LSQR

Monte Carlo
S =2000

Tx7x10° =4.9x 10

Monte Carlo

Monte Carlo

204

5.1.CCD

CCD1

CCD2

3

CCD
CCD

11

120 x 2000 =
Monte Carlo
10°

Monte Carlo

Monte Carlo

CCD

57
90°.
‘E 2F
g
Zz
el
=
W,
3 CCD
3 CCD1 CCD2
1
2 CCD2
Monte Carlo
Monte Carlo
5.2.
CCh1 CCD2 90°
4
10°
—u—CCD1
0+ COCD2
g
S~
#
2
&
g o o
A b7
] %
46 20
4
4 2 Lo
11—-21 - —-71 =12
- > 77 1 49. 4
CCD



4815

5.3.
7
c
1 N
L recon exact 2
i 100 \/ N 2 T T
recon T’:(;:t
Tl;?,(‘m’l T(:xaot Tre::):t
200 .
6.9x10°°
5
1300 | = - MEE
o HIEA0.0
I ® P2 2
ol w  ww oW oW me @
T T REET
k2 Iy Lo & 4
g LIOOF = mm o Woolw o w a
- 'I I I|I 'hi: \ n'l I:': 8
|I I| .I ! I.'; ! .". |
oL . T T
1006 PEE L L it |
Lot ¥
900 . . . )
0 10 20 40 40 50
o
5
0.001
5.32% 6
CCD
7
LSQR
CCD
0.3m™' 0.01 0.05 0.10
0.15m™". 0.001
7

0.3

1300 O fHEE
LI = (R 0]
1200 f R
Eﬁ _ ‘;J ! .'J lh.u -?'.:Ii'f"": bs
gad g S T AT
E Loof ¢ ey e
| N
|- |:. b 'HL
1000 Jf i I'. £ i
-J& '] il E]
an0 s : . . .
0 10 20 30 40 30
EIL
6 0.001
-1
CCD
.
BEF
s
™~
= r °
=
o b
#+ oo
Sl b
i
\
5.4t 5
o
0.0 0. 0.2
i F e/ m?
7 0.001
Monte Carlo
CCD




4816 57

1 Sheng F' Zhou HC Han SD LiJ Zheng C G 1999 Proc. Chin. 6 WangF Ma ZY Yan JH Cen K F 2004 J. Combust. Sci.
Soc. Electr. Eng. 191 in Chinese Tech . 10 140 in Chinese
1999 191 2004 10 140
2 Zhou H C Han S D Sheng F Zheng C G 2002 J. Quant. 7 Sheng F' Zhou H C Han S D Zheng C G 2000 J. Huazhong
Spectrosc. Rad. Trans. 72 361 Univ. Sci. Tech. 2895 in Chinese
3 Huang Q X LiuD WangF YanJH ChiY Cen KF 2007 Acta 2000 28 95
Phys. Sin. 56 6742 in Chinese 8 Sheng ' Zhou H C Han S D Zheng C G 2000 Numer. Heat
2007 56 6742 Transfer A 38 757
4 LiuD Wang F Huang Q X Yan J H Chi Y Cen K F 2008 9 Modest M F 2003 J. Heat Transfer 125 57
Chin. Phys. B 17 1312 10 Case KM 1957 Rev. Mod. Phys. 29 651
5 Wei CY WangF YanJH MaZY XueF ChenZF Cen K 11 LiuD Wang F Huang Q X Yan J H Cen K F 2007 Proc.
F 2001 Acta Metrol . Sin. 22 116 in Chinese Chin. Soc. Electr. Eng. 27 72 in Chinese
2001 22 2007 2772
116

Fast reconstruction of two-dimensional temperature
distribution in participating medium ™
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Abstract
An original model was presented for fast reconstruction of two-dimensional temperature distribution in participating medium
using radiative information captured by charge-coupled device cameras. Compared with present models for temperature
reconstruction the model developed here is based on backward Monte Carlo method and reconstruction speed is faster it is more
efficient and can describe the scattering medium better. An exact two-dimensional temperature was assumed to be the
reconstruction object and results show that even if there are measurement errors the reconstructed temperature distribution can

reproduce the original temperature distribution .
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