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Design of large FOV curved artificial compound
eye with freeform lens
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Abstract; This research demonstrated an innovative and integrated approach to design 3D compound eye opti-
cal structure which composed of seven sub-systems, and to improve image quality of marginal FOV. For every
sub-system, it is an unattached optical system with cross light path, which consists of a mircolens array layer,
an aperture stop array, and integrating freeform lens which are used to make images of different mircolens onto
a plane image sensor. It’s easier for this structure to get better image quality for marginal FOV by reducing the
maximum light deviation angle. The theoretic FOV can be as large as 180°. In the meantime the requirment
for fabricating accuracy is not very high. The feasibility of the proposed structure is validated with optical soft-
ware.
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Fig.1 Schematic diagram of imaging of curve substrate

compound eyes system

F T ARG TR AR 45 22 O - 45 4, BT LA
i 1f0 A2 ARG R G it 2O A B B 1R 51 21—
ST L 38 B TR R OGS R GRS R AN 1A 2
FI7R o BTSSR fig B (ORI G 18 258
IEREA IR, B 22, Jn B L R R R (2
LRI ME LSBT A AR B ) Rl B e 5
A A TR EE L, 2% 07 B Y D6 il -5 PRI AR
AR — e A, R I ol T R 00 % ) 74



FoM B

A, A KA T 2 RO R e B 971

B, I A ) L RIOR T A e A ) A7 A 2 i
BB BB R A, 2R UGS B b o I i
WS £ DGt o B R R B R B 45 )
S GE S TR IR PR R B TS I 3 Y
75 T B4 D DR gt T 477 A 52 MRARME 1 — 254 KA
F e i TG B A TR — M A
HEAROB BRI AR, S T SRR EOR B
Yife, ML BB SR M ERZ X 48 RGuin
A TARKAY IRIME

n Ay F

RN LT TN TR I LN BT EN N T WS N PN X T

if .
L / '
Al
! =
S |
o NN R R [
[ EO B L SO IR N PTARP E L]

K2 s GOtk Al

Fig.2 Ray tracing of compound eye optical system
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Fig.3 Schematic diagram of ray tracing of curved artifi-

cial compound eye
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Fig.4  Parameters of channel 0 and channel 1 optical

systems
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Fig.5 Schematic diagram of the compound eye image

system in tangential face
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Fig.1 MTF curves from different channels in the same

subsystem
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Table 1 Performance of central image

point for different channels

i IH TG R AR B /mm BRAE/ %
1 0.043 <0.2
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3 0.197 <0.5
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