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Abstract; This paper overviews the research situation and development prospects of artificial compound eye

optical systems on the basis of their advantages of small volumes, light weights, large field-of-view and high
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sensitivity. It introduces the structures and classification of insects’ compound eyes, and describes the research

development of artificial compound eyes according to the design of artificial imaging systems with curved and

plane surfaces. Then, it gives structures, models and imaging abilities of typical compound eye imaging sys-

tems at home and abroad, and summarizes their usages and merits in different fields. Finally, the preparing

techniques of artificial compound eyes are analyzed. Analyzed results point out that the functions of compound

eye optical systems are dependent on the fabrication of the microelements, the super fine machining is a fine

and effective micromachining method and it has the potentials to fabricate higher accuracy lens arrays and im-

prove application abilities.
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Fig. 1  Comparison between single eye and compound

eye
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Fig.2  Composition of compound eye and its ommati-

dium
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Fig.3  Schematic diagram of apposition compound eye

and superposition compound eye
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Fig.4 Plane model of apposition compound eye
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Fig.5 Structure diagram of apposition compound eye
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Fig.6 Captured images by compound-eye based on AP-

CO camera
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Fig. 7  Comparison of the images formed by using a
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Fig. 8  Plane model of improved apposition compound

eye
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Fig. 9  Images captured by improved apposition com-

pound eye

2009 4F, [ P R B IE SELAE N BT T
T MEMS T ZHAR - 1 B 51 52 IR R R 5E
AT 0 B R 2R TG 22 [ 97 32 ) e —



38 W [EDE2

CH

A9 x9 BB RS, A AEE R 0.9 em x
0.9 cm,@fgﬁ 0.7 mm, FERUBEEMY G CE
—/> CMOS MR IR EUR(E R . B T 451
rh AN G B2 HR RE A UL, CMOS AHLAS 3 —
™9 x 9 MEZER, 5 LB F A HIAS 2 8 Y
B 1B 10 g il i s fin T 0 5 B A0 i AR
E 1R 2B A S B 45 A7 IR

UV light

LI I

v /] Photoresist layer

substrate

v oA Lo Photorcsistcylindcr

substrate

substrate

P10 AR g n T B R 47 P
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photoresist thermal reflow method
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Images captured by superposition compound

eye
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