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Computation of Cold Shield Effectiveness with Monte Carlo Method and MATLAB

WANG Yi-feng, FAN Nai-hua, MAO Jing-xiang

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The cold shield defines the angle of view field and limits stray radiation in cooled infrared imaging
system. The cold shields have various aperture types but no analytical formula is available for cold shield effec-
tiveness, and numerical methods are usually needed for its computation. A Monte Carlo method with MATLAB
for computing cold shield effectiveness of a simplified round cold shield structure is presented. It is based on the
concept of direction numbers in three dimensional space. First, a random point on cold shield is generated with
MATLAB. Then a group of random direction numbers is associated to that point so an equation of a random
straight line is formed. After tracing the ray reflected from the cold shield and judging that if it falls into the re-
gion of detector chip according to the property of specular reflection and formulae in analytical geometry, the
cold shield effectiveness can be determined. It is easy in programming and convenient in operation.
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close all; clear all;
R=7;H=10;r=5;a=1;b=2; % ZHSH
N=1000000; % &%k
Nchip=0; % ZEiH# AW A A KIBAL I 5
for j=1:N
rho=r * rand(1) ;theta=2 * pi * rand(1); % 4% RFFH
P22 T AR B R R LE
xA =rho * cos(theta) ; yA=rho * sin(theta); % FHE#HHN A &
Ak AR B
p=rand(1);q=rand(1);s=rand(1); % 4 B FEHL T A %L
xBl=(q2*xA+p* (p2*R2-q2*xA2—-p2*yA™2+
2% qxxAxpxyA+R2%q2)(172) —yA*p*q)/(p2+q
"2);
yBl=(yA*p2—p*xA*q+q* (p2*R2-q2*xA2—-p
D% yA2+2% qx xA* px yA+R2 % q2) (12)/(p2+q"
2);
zBl=s/q* (yBl—yA); % 25— B & z Biskis
if (zB1>=0) xB=xBl; yB=yBl; zB=2zB1; end % {1 B
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xE= (H-2B)/zB * (xA—xB) + xB; yE= (H~-zB)/zB * (yA
- yB) +yB; % T E MASRE

if (abs(xE)< =a) & (abs(yE) < =b) Nchip = Nchip + 1;
end % FIBT E 2B A X

end

disp([" A& B X 34 6t A B OB 8K - "num2str(N) 1)
disp(["%& AR 2885 F K38k Y B9 Y628 30 . "'num2str(Nchip) 1)
disp([" ¥ B3 # 7= "num2str(1 — Nchip/N) ])

REFP A 4 B AL 2K A AR A MATLAB 9 rand( )
PRECEI. RN r KD RBEARA T RN 2+
y* =2 TV IR TE N A BEAL A, R A A0 T % A AR
B KA

JxA:PC.OSQ’ﬁEF o= rerand (1)

| yg = psind 0=2n"rand (1)

TN BRF ) 2p1yp1 T zpy yp IR BRE
H R T 32 2 simple () 1k {7 45 5 B 4% & ] RS U T
Kk.ZBEBHTRETHEYEOHE , & RsT 4R
MARRBIUNA S 2ME. X F LR BRF iR ER
SBH&FMHF R=7T.H=10.r=5.a=1.0=2,5TH&
B RANER 1 BT

R1 ETEBAEZBTHRRUAEEHER

(13)

w5 10 000 100 000 1 000 000 10 000 000 100 000 000
EA

BA 602 5885 58159 585399 5847 746
P 5 %44

%%ﬁ 0.939 80.941 15 0.941 84 0.941 46 0.941 524

4 45 K OB

R R RLAINRBRGE S, MR FALERAD,
NG RF A ARY TE2E %, RBOLH LB AR
FABERBA ; RAE KK, OB AB KA
BRS04 L M B E S s S AN — 4
Wit B A H BN R R LSS S B E SR K
90 % , T K 2 B ALAE 30% ~ 50% [ R, TR
BB A5 P4k R . SCH B ik 5 43 A

(F#%327R)



32 b, N S S VA ¢ %25 %

ERGEENEABEMHRRORERE, MHE  HHEKEA - RKEBENREREEL HRENEH

G5, T AT AR FR A3 A, A IE AR 22 FY RE 1 AR 3 , AT LABRUAR AR X

BOR BB . Q2R R AR BR T, AT DU4R
ARG IERZRGE N BE B/NRE G .

3
e B0, L W N T L é} % I #

ORLY LI, TR TR T 3R, 8,6710 D6

R R, 8T 1 T 90N, 8T OB [1 ] H J JURANEK ’ R SAND ’ J SCHWEIZER , et al. Off

T 86RO, WY R

Axis Telescope-the Future Generation of Earth Observa-

tion Telescopes[]]. SPIE,1998,3439:104 — 115.

R 6T, R T TS5, A T

. I (2] W, SR, ELH,E . T S R
B v a4 ARGBATII]. B4 ,2003,23(2):216 - 219.
B T e[S B T [3] WRY.IFERTMORT T 5RE M. A5
B6 ZRGHAIE 2 AR AL, 1994:157 - 160.
[4] John W FIGOSKI. Development of a three-mirror, wide-
Ny field sensor, from paper design to hardware[]]. SPIE,
3 & R A 1989,1113:126 — 133.
B s [5] XIsk B, EAIR REEH=ZAERERRERN
R = B AR GL ARl L, R R 5 BRI A ,2002,28(2) : 181 - 184.
PR DR R TR RIMRIE (o purse, A G B A b 5 S
R AEtRMREES, TF K, RA R REEMEIHI]. BT ,2006,35(4) :608 — 610.
Xﬂlﬁi‘l‘%, lﬁlﬂ:ﬁfuiiﬁﬁﬁj(%i%%, [Fl B R G5 B 45 14 [7] Wongthanavasu S, Sadananda R. A CA-based edge oper-
WHNEE  EENATESHRBEICIEN . EERS ator and its performance evaluation [J]. J. Vis. Com-
B A R 2 B IR , 5 HW T R S mun. Tmage R, 2003(14):83 -9,
TR R A, TR B S B YR A Y BE B R R A [8] Chattopadhyay Santanu, Shelly Adhikari, Sabyasachi
B = A A BE B A B e L R R R T Sengupta, et al. Highly regular, modular, and cascad-

able design of cellular automata-based pattern classifier
[J]. IEEE, 2000,8(6):724 —735.
[9] Dietrich Korsch. A Three-Mirror Space Telescope[]].

JRUAT B8 g /0 i T A Il B B T A B TR R
WAL I} 3 T A R B TR AR — RE A

%ﬁl\’ Hﬂ?%%&lﬁ*lﬁjﬁﬁ,ﬁ%%%%’%ﬁ‘ﬁm Optical Engineering, 1975, 14(6):533 —535.
(L% 28 W) 274 -276
RS EMSEW, P LR RE. BEARAREERT & [3] Fizk, 9%, E4kiE. Il MATLAB 23R E % 5
B ETT R SER, B RU R RAS LR PR T 8% AR R MER A [J]. Bk S545h,2009,
I R 0 T R R 3 3 R o R 9(5) 1397398

(4] Ef28 %M, BRM. AR RP LM MAT-

\—‘ﬁ ’ ) n%é:k N 2 ", % B R
FEA ISR, FTLAMREE 53 1 K AR 2R AL T4 i 20k LAB 5 B B % R M M5 f (1], 4 4h,2009, 30

BRI IR SERE — 2 d AL IR AT T SR e B 93K

(12) :45-48
HAHAISE [5] CREFMBTA. FOEFMIM). S WHHE
&% ik W4t ,1979.
[6] Y J Shanam, M Umbricht, S Rudin. Cold shield effec-
(1] EAZ% T34, AREERZP 7k M MATLAB 5848 tiveness in MWIR cameras[]]. SPIE, 1994 ,2269: 438 —
BRI ALT]. e s AR A ,2008,23(6):18 449.
-21 [7] John Lester Miller. Principles of Infrared Technology, A
[2] E2% 5754, AFEERE M MATLAB iHHE H Practical Guide to the State of the Art[ M]. New York:

rERERMAG AL BOE5445H,2009,39(3): Chapman and Hall, 1994.





