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Design of aspheric mirror for panoramic imaging system using
multi-population genetic algorithm
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Abstract: A design method of aspherical surface for a panoramic imaging system with two mirrors was
proposed based on Multi-population Genetic Algorithms (MPGA). To eliminate the astigmatisms in-
duced by mirrors and to improve the image resolution,an algebraic expression of astigmatism for pano-
ramic imagers was induced based on the generalized Coddington equation and the theory of geometric
optics. Then, an optimization process for mirror profile design was proposed to eliminate the astigma-
tism and to provide a purposely-designed projection formula with aid of the MPGA. A series of poly-
nomial expressions of aspherical surfaces were obtained and procedures of the design were presented.
In order to facilitate ray tracing and aberration calculation, an even asphere surface model was estab-
lished by using a hybrid scheme combining the MPGA and the damped least squares. Finally, a proto-
type of the omnidirectional panoramic imager with {' of —1.2 mm and F/# 1.5 for 360°(35~90°)
was developed,which can provide clear panoramic ring images.
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Fig. 1 Catadioptric panoramic imaging system
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Fig. 2 Light path between primary and secondary mirrors

filGON fLla) E a=x B —B S5 1
(2N e () TE 2=, Ko — B S50, S0 i
A RIR N -

B _
(A+m;N1)*O ) (6)
B C
—++=.N,)=0, 7
A,
(—sin 6+ — Y(— £ e+
(1 —x)* + (21 —2)*°
(—cos 6+ zzl*zl -)=0 , (8)
(ry—x) + (2 —2,)°
( =T : () (e +
(1 —x)* (21 —2)° a2
L =L ) (—D=0,
() —x) (2 —2,)° a5+
€))

ARG HE X

R SUBE T2 b 5 A BR T £
SRR 41K th 28 B A + T4 S92 A4 i
B IUE R 9 R SR
FRApRRBR,

Rm:uﬂff}((;)))_ﬁ , 10)
PRR AR R A
. : 2
RS:J‘—W , an

A1 T A 05K A 2 PO B I 5 A A8 T A
B WK 3R L FRTIT BRSPS G
TR E. L £n L% S BURE F4 ER
WA E . Lo AR T 21 R Lo o RO A
T, 2 L HE .« JOCEEE T SAG .00 A
MLRE KRG FEEL T, K AMM. DRFR

z 11112
T
Jax)
i )
(o
T, \ ./i(x)
@)

B3 B

Fig. 3 Image position
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Fig. 4 Two-mirror system solved by hybrid scheme
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