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Abstract; By calculating the areas of the lateral aberration curves according to Tchebycheff numerical integration method,
an image-quality index based on these areas was set up in order to simulate the image-quality merit function that always is
used in damped least square ( DLS). And then, it is used in the adaptive optical automatic design program as an optimiza-
tion index, thus realize the composite of these two optimization ideas. This composite can improve fish-eye lens’ initial
structure rapidly and procure the auto-design process of fish eye lens convergence quickly. Added to this, the virtual reality
technique, successive multi-link-circular “morbidity” process method is also put forward in this paper. Here, virtual lens

o

can conquer “ray-overflow” , break away from “morbidity” and seek the simplest optical structure; And virtual variable
stops and the “morbidity” process method can conquer the difficulties during optimization of IR fish-eye lens, such as slow-
ly convergence, divergence, oscillation or no optimization solution, etc, and make convergence procedure quickly and stab-
ly. A example is given in the end.

Key words: LW/MW IR fish-eye lens; optical CAD; composite optimization; virtual reality; *morbidity” processing

i

El

TEPDE BT (BRI A 3BT ) FoR 3
ASLHEA 45 4, MR T ARG LT ENLRTA
RAE SCIRITE. ET KRB R PR EIREE L
TEPLBTT, 24 R RCFIOREHRE. B TREH

RO AR RS R EREH. JIEEA

i S T LT 5 O T F R
B — KRR —— R R RATR % T A b
BB I, 6% B 3 RO A T SRR 1
RLH, RN BE BN, BB K
THRITHE.

R B3R .2004 - 11 - 01, & E B #3:2005 - 06 - 01
ELWH : ER 863 iR FM B (02AA776031)

KERPRASIMRELTE T B A%,
EEREF LR ERRMGER" BRERRT
HAHEHLBTRIERE, ENTA BERGE R R, A30RA
HAJURBEA , 75 B3 A Bt
1 HBEGRERS“SEGMHL"

W ST — AN T E a5 2 R AR A5 RIS
#R1T, #z Tchebycheff I ARA

[ F(oa =—3—2F(tj>. (1)

Bon =90
-t =t, =0.9116,

Received date: 2004 - 11 - 01 ,revised date: 2005 - 06 - 01

{EEE A EAM(1944-) , B RS A A, 802, FEFITAGR LS FiHA.



456 a5 ZKREFER 24 ¥

-t, =t; =0.6010,
-t; =t;, =0.5288,
-t, =t =0.1679,
ts = 0.

BR— A H B R Y HH A TS A AR b5
STREE EA s AR ME ARSI AT

HERERT 05 X F E LR, HARN R T A [F & B Y
Ttk

Sl By H e ~ 0 HIEREE RLOBER TR E
EMGE, B (1) BRRe R ESBRRY
|G EMRER A, MEFEMRALTRESTIH. K
HARLE A, ARG HEATRILE, RIS— MR
M BB B B3R R :

A=A /A, . (2)

R, Xt e ¢ ~ ¢, BTARRABOMY A, W4 3075
FHFrEMEEHMATERA, ~ A, IR EMEG
%%%E*EA_‘I ~A54 vHR

A, =A, +2A, +2A, +24, . (3)
WA, & RSP F ARG TE.

FRE AR S E AT AL, 15— RS F

FIARGB AR B 6 b

A, =A"/A, (4)
XK R AL 2R, 15

A=A, +24, +2A, +24, (5)

A=A /A, . (6)
4 F P AR RLR BT R ECH

A,=0.25(2A, +A, +A,) ,
S0 Hi T K 4 BB A SN Y BE R A A, AL, B

A= (LA, +A, +4,)/(2442) . (7)

BRI — A RERE R EERHRIR G
Fr, R A VIR AR BB T HE &/ Feik
(DLS) S 4T ki X R 4 2B K LR A 158 fy 3k 2
Wi il AR R G A Ak /R, DU B R AR 1L
B, R RAMNL” BEEARSE LTI
fRIL. BT RAR R B S DSL T [ 2 B 4k
BRGE IENENET L, A ALIEEST
% ERMELRANBERB S RTTEARR, BT
B K PR B St 6 L 5 (5 e 18 2 O AE 6.

SERRIERA , BN R R A AN IR R I
BHIRA T EEMER. flin.

O AR, hEREMHREWN;Q
FHE T E;® ATAsIRELEAZ@
IR RS (RS R/ B B

AL, T R).
2 ERUBRHA

A IRBELACH RE H BLROOGER  Ha ik " (OB
FEHTSTHE E 2RSS Z LA, TR ¥ EA 3
ALK BRI R A SISS R, A A 3

AbFE. AT LB BN G5 & HE UG L % e e X

AR R

SRR E I R AN tHOERTE BRI B9 A, LA
YERP ARG 5 48 22 WL B R A BE 18 il Bt
W MTE R A e b A B S B IR —E 8, S HE WS
BE 5. ARER GBS E NG ARGE A, Bl 13
T T A 1A SRR P A B RY 1R TR

BiE LB, ARG 5 RS HE S
L, UG TR B AT | b2kt i BT BUERR. 1+
ZERGREA R ZEEN, BROCEERB G
ZWAE T EIHE R ERNER, HREFHRE
L

Bl BA TR IR KRS REEL , A4
WRA 3 B, P b i e X R U
RIEEI i  BEZHFRAILUANE  SaEin
WA B, A — IR LA

A7 B T AR AL PR, Bl 7R
BOLRAL I —ZE R, AT B BURRSMR 2, AT
BT o], EBR .

ERH, XM BB S RS EER SR
ke wmH" MER—H, FNARERITER

3 EMATERREBEAR

TELLSM AR BE LR AL, A MR E T OL R K
/DN A i FLAZ s B I DR /NS B B T 2, SR/l
BERERBOCR O, B (BXA) B E
ELBIMRY. IR REUTHE Q5%
1 : D R FHCER A% B B R R B U RO
2t i 5 Q) AT AR I BB A AT F B vk
IR FRRnt. SERtn Se B ga/ LRI D42, R/
Nt LRI SE BN B B 3hy KOt R D42, 4k 4k
AL D iRgR 2= — 0 i TR B R, 28 /)
M /DG DAL 52 B B A s K3, i —
L.

ERAL BB PSR R - X R — Bk L /DR
% /MOREH TR RERERE AR K OBER
BB R LB S



6 Fok A K K v AL A IR Sk T B LR 457

4 ZHT—AERN RS LEHER

Rk B SRIL R R R MRS R — ko

%, BRI AR X, RATRA MU T
L4635 4 AP S TR FF AL TR AR

@ EEBHER A

E R BB B/ ek 2 T R R TR
fe A

M- AX =AF . (8)
P M B R B A B R MR I, AF B
A B B R B (B S R R, AX AR B S
L.

B A R TEMMALT, RS R
B 5B R AR, I R AR AR,
BRSBTS B B B TE P B A S
TP, (3 AT LR R .

@ VIS BN B

BB BN LB VAR (8) R M
ETTE B A5 k. 7E AF R75RT , 5 B AX b
A, BIAR AL T (A BUAE. S 5 R R A e K 0 3
25T BB, FRATT 5 i B 1N , B 3 A 48 K
(fFln, R EE R 6, .8,, Lk 0. 7076, Fil. 414
8,) s R ZA, W IR i3 K——¥% b Bl b S B Bk
1. 4148, F10.7076,. 1XFE, H B A G A5 {0 06 B 48N,
ML D B 091785 A 305 L R, 466 6 ) A 06
PR A R TR B A.

® TATA B AL

TEH BURAET B B 31T (8) B i AF BRI
— B AF KRR AL, F5 MR AL ST B B 4 16 B
K EAREE. XEAAT AF 5 AX i ShRIE gt
X, R AR T I . ‘

@ EHESRLDE

FI BRI 547 A i S L R IEEBR S

BB ATFEUSELH).
® WL B R

B — A Z IR RIER (8) Rt AL

— AT, T AL SR AR T fil.

© BB BIEDE

BRAEGER UM 2250, BB AL T MTF pA%K
B0 A 2 e RS e R JLART (B 22 AR A T o B
6T, AT LA Sh YT R MTF SR 2 SLHE iRk,
23 2 AIEIE X B sh il k.

@ /NABENR

G/ DR TR RESR , [E4,(8) o M AF
1B ARk, G T BRI A B T 3. 7%/ R L
ARG FEAY KA, EEGATEER.

BN

A 2/ — e AR 2R, Wk A4 B 5
BN R AL , /N /N R R B AL 52
W, FHOK S 5K DR RIS,

© BilEE

LB AT LA/ MG 2, R S A
A BWE RN, AR TR

DA b AN 5 4R B PR R S A0 B8 LD
KA ST TR A HEAQ, KL HE. X Bk
SRR A EAERT A BRI, AR B AL

Ebi BT R ARG, e
IR Sk AL, R — A FE T SR B, B
ERAL RS AR RSB R AT T
8 FhAbHE T Y , ELAKFF SCHE A B ATARER , 15 B ShiR
FRASHIRE N KRR | BN L B SR — A e
FA.

5 Bl

HATLASCRR(S o 03 - 02 - 095 S5k (f ' =
9.75,w = +110°,D/f =1/5.6) B4 B St ALAE L1,
B SRR A LR A1, 8 T 0T B ELit— il B AR
R L iR DAL BT .

FEIRAL B R EIRE 6L, B % Ky, HIER
?ZT“%HEH x’[m&{%ﬁ % e a2 AL'p¢ 7 \ﬁiﬁﬁ
BEAY i, AEBRMFE ¢ ~c; 0y ~c5 [0 4,
d, iy dis i ,Elﬂﬂﬁi%“% 8¢ =0. 000 2, (] PR3t & 6d
=0.002 5. i F AL ENEGEH, T RLS 1 BFOL
FE AT SR, SR IIE ¢, o, BISERRUA & =
8c, =0.000 1, H HiiE 7 & BUH b5 B — B R A
BRI REE”. & LICR TR

% 4 WP EIRSE AL , i tH AR AL S AR

r 86.95 29.73 -202.86 12.74 -171.48
18.93 74.34 = oo (stop) 416.11
14.63 -57.05 435.71 -58.51 43.37
21.34 -60.56

d 4.4 21.35 3.8 13.5 1.25 5.7 3.1
1.85 3 3.15 5.5 10.2 0.2 4.7 16.8
2.5 17.8
RALH G BB 2 R AR X B 5 AnsR 2 A
3 gl iR L RO A I B EBGE.



458 i =k ER 24 %

®1 —TaRELHRLIRE

Table 1 The optimization of a fish-eye lens

, HRK BAR TR KR
PEAFS prwn  aweg  OERRE o
1 58.68 c5 26 22.56
2 37.86 c5 18 12.48
3 18. 85 ¢ 10 7.36
4 12. 16 ¢ 8 0.28
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Table 2 Comparison of the aberrations

ho #BE 8 Mg o 4, Kpy Ko Xr Xy AV

KA -0.098 0.018 -0.482 ~0.049 0. 041 -0.009 ~0. 080 ~0. 050 ~0. 001
fEALAT ~0.579 -0.130 - 1.393 0.013 0.103 -0.013 ~0.554 -0.481 0.002
fRALE -0.050 0 -0.89 0.129 0.001 -0.010-0.630 0.100 ~0.024

0.707
AR -0.289 -0.136 -0.408 0.216 -0.018 -0.016 ~0. 826 - 0.333 - 0. 043

x3 HRQE
Table 3 The surplus aberrations
% o Ky Ky 2 xen 8lp, 8Lpe AV,

fRA6E -0.001 -0.005 -0.028 -0.658 0.154 0.502 0.036 -0.024
AR 0 -0.012 -0.091 0.289 0.210 1.418 0.038 -0.042
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