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Precise measurement of diameter of observing hole in
inter pretation lens by linear array CCD

JIANGDing-ding, L | Ka-duan, ZHAO Yuliang
(Qingdeo Branch, Nava Aeronautica Engineering Inditute, Qingdao 266041, China)

Abstract : Observing the diameter of hole in interpretation lens directly afects observing effect of al
kindsof target in aviation image. Hardware and software scheme of automatic measurement are given
based on drcular goerture Fraunhofer diff raction and highgoot of seriesoutbound sgnd of linear array CCD.

At lagt , experimental analyss proves that this method is scientific and practical .

Key words: Fraunhofer diffraction;
M easurement

0 5 §

HS B EAR NS MR BT LB R B ) B A
B P A\ BT LA ALEE FLA s as BEOR i 5 F
Hbr LR BB W 7 B ROR
I SRS B B AR B I A R B IS
S o FRGERTIN T ok AL ORI A
A ROER T RPN R RT ERE —i
ear ey U A A v /R T AL, il
L A LRI B A I A P U TR
HIRhEE R | FHRYEP 2 shi e, AR

W B :2003-05-14; 53T HH :2003-09-22

Linear array CCD;

Interpretation lens; Diameter;

HIR/N o R TTIEAFAE R EE DE TG DG
SRS | A T T 35 2 A 0 B A R 3R
72 o BRI ERZE W] LUE IS S AT B TIE IR Hi%
1B ISR ARG BEARI T R IR SR T8 A T
RIS J5 A 2 v A3 20 R A faT 4k o 2R T 42 P
CCD B HOE L ER I MO T30 AL F 2 AR 4 i fi

Pix L ] @it
1 R

KMZFE ceD & AU RN AR e | th 75 B0

T AL TR AR SR ARIIE R o ST

YRS S EE (1979) B HIR KON B8 22t B2 G A I ¢ -



214 DHNFHOE TR

%33

WIS JERIESLIRIRA AT N 1 R H
ST B2 LAZE BNt A [ELL R

F 1 BEHN a FLATST R
Fg.1 Diffraction principle of a eydet whose radiusis a

MR RIR AN B AT it A =0 AT R AR P
R IRIEN -

2;
E(p) = c][exp[- ikritanfoos( ¢ - ¢) ] radrid ¢y

TR I 28 /R B A TS FEk 5 (1)
2
1(2) =5 [eolizosndy @

P IS IR AT 5 -

E(p) = C‘ZEWJo(- kritand) ridry =

(ktand) 2
(3

P LS 7R R b A

IQE&

[201(2)] = 2do(2) (4)

o
N

P IR IiRIE A AT RN

=a

[ (kratan6) 3, (krstanf) ] S

(katan6)?
, 2J;(katanf)
Ta“c
katan @
A z = katan 0 BITTS P s A AR A =gt —
AR

E(p) = i

(5)

E(p) :fcazcz—Jlﬁ—zl (6)
Rz REAFLNG S TS A A 2 %Y
RE TATHIASEE o AT R ARAE R A 22
%L 2 = katan 6 = 2 mr o XRERAS E B 7L 1%
I EAF
_ 2mr _ mld

a= ktanH B Ik (7)

A i RRTHERE RS K BATH AR A2

[4
Jo(kritan6) (krqtan6) d( kritand)

WO | BATH R AL EATE R m 2
FEIR PR 2 5 AE 4R B IR e I I
Bo R AT S BE B R A5 R s | _ B A SR
] R AR
_ mlAl
a= "\ (8

PRI U S A7 4 P P A H T R AT B A2
AR A R FT AL SR LY A2

2 WEITH

AT H V4P cep  Hof & 5 H-5 cop £
TNTTHY 7 BT Y 28 1o X H A5 9 FR A ) LA
B oy MR EAT S P AR (L R O ME R AL L o 00
AN 2 FiR o

CCD,

‘ Ray separator Drive
circuit

Result
output

Process

Drive circuit control

2 R

Fg.2 Measurement principle
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Tab.1 Measurement result (mm)

Project 1 2 3 4 5 6

Standard vdlue 1.999 2.003 2.996 4.998 7.900 9.495
Practicd value 1.998 2.002 2.996 4.999 7.899 9.495
Fase -0.001 -0.001 O 0.001 -0.001 O
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