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Field of view overlap rate of bionic compound eye system

Li Wenxuan', Hu Yuan', Zhang Kai', Qin Mingze', Yuan Xiyao', Liu Tianci', Luo Qiang>

(1. School of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Xi'an Institute of Modern Control Technology, Xi’an 710077, China)

Abstract: In order to realize accurate calculation of field of view(FOV) overlap between sub eyes of compound
eye system, reduce the number of sub eye systems, and make the system miniaturized and lightweight, a FOV
overlap calculation model was proposed. Firstly, the relationship between the sum of FOV and the included angle
of optical axis was analyzed. Based on the coordinate relationship between the edge points of FOV, a calculation
model of FOV overlap rate was established, which was related to the included angle of optical axis, the angle of
FOV and the observation distance. Through the analysis of this model, the angle of the optical axis between the
sub eyes in the compound eye system should be less than the sum of the field angles of the sub eyes, and greater
than the difference of the field angles of the sub eyes; at the observation distance of more than 3 km, the overlap
rate of the field of view between the sub eyes tends to be fixed with the observation distance. According to this
model, a 19 aperture compound eye system was designed. The experimental results show that the compound eye

system can achieve 79.23° full field of view without blind area monitoring. The actual overlap rate of sub eyes
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between the first level array is 71.16% and 45.99% in the X and Y directions respectively; the actual overlap rates

of the sub eyes between the first and second level arrays are 43.00% and 18.36% respectively in the X and ¥

directions, respectively. The actual overlap rate was 14.62% when there was overlap in direction X, and 66.58%
and 24.6% in X direction and Y direction respectively. The theoretical overlaps were 75%, 40%, 40%, 20%, 15%,

70%, 30%, respectively. Through the comparative analysis of the actual overlap and theoretical overlap, the

feasibility of the field overlap calculation model is verified.

Key words: field of view overlap;

0 35l

MRS AR RGN, BIR R G HATE ) LT
PRBUIN | G5 40 B g 1, (2 43 [R) 4 R A X 4%
k. DR E MR RG] ) 1z M AR iz 3
T, HLER L BE D, S R I A5 40k, O A R HR
RGO FEAAEAE TR IS s s ) A R R 48 AL
PR IR RS, T P R IR R S &
i 5L A HER | SRR RN L AR AR A By
Mo FEIA PR EIR ARSI L& ZRE,

5 B L K 2E B T —Fh R — 2RO B A
TR TR B Sk BB A 1200 K W3 19 SRR R .
R KA B E NS 25 A3 Tl 3 B 81
I 16 F 400 RS 7.4 umx7.4 um, 439ER A 704x
576 1) CCD & I3 25 21 1 =i 43 9 2 i 1 4% 4 1 52 R
ARG, ZGEA 180°xT75° M. &5 a5 S 5T Be
e A AT T — %8 3x3 fy ek R E IR &
4, BRIfEA2 R 60 mm. IR R S50 ik 5 300,
AR R G HA 106140009 K . bt 3T K200
WA N T — b Bk e =k s, R 1
ANFAHL B A FIHLEG 51, 200 T DA 25 2 03 R 10 T
IRFABEAE B, RGEIKH] T 150037.8°K) K4 H 1k
KA HE TR AER T S N 31 e iy il i 4
HEIR ARG A MGk 53.9° X RG0SR
11 T AT 5015E o

SCPRFE IR B IR G R G, R T SRR
Ak, AL TR BRI [ 2 1A 00 A ™ 43, P b
B AR P SRS ] T SC 3 o 1% 2 IR 45 )
R B b B A AR ML 2 TR TS A B o i 45
Fa), SR X IR R Gl e 5 1 IR &R G 3 A
ZME T, B T 5 PR A TIR RS
i1 I B S 2 ] 4 A0 T S B AR, S T
RE A PHEES RAOBIITE . TR, %t

il

bionic compound eye system;

computational optics;  optical design

W T — 3K 19 FLAR B S IR R EE, AR 4 R A B AH S 5L
P, X TR A S PR B S B S, 45 R R
THRA B W T ST AR R R AT
ST ARHLAI ™ 22 5 454 (9 L 37 B B 0 SRR R Y
WIS, R IR RGN | b TR R G 8 A, X EIR
Agugitl, MR HA —E et .

1 ERRZUHESRIER

HRBAG PR Z TR RS, i SN
TIARNT 2%, &5 T IR R G M A e
. WL B AE G . FEAS TR A IR 25, FHR R4
ot f ST MZ MRS 2 FERGES
HILLA T AESL: (D) YT M ANTRENT M Z
FE, &2 HR R GOKs 2 e LI X I N B X B
X RE XS ) Hhhk fi/hT RE00H
e Z M, SR R G0H It X R0 5 XK
TAEXI P .

1.1 FREMHEASWZRHNXR
111 A3k A KT A A

BHCENTE A KT i Z M, RGN E B
BLANEEL 1 TR o B. O T AKX 38050 X
MESXE, Hd, AB. AQ 5N B, Q STER G
Ll ERBGY SRS | O RIEEES, 4B, 40 ik

It:‘ ill] :
( .R sinw, )( . sin(w, + 60) ) )
sin(f+ w,) / \ sin(w, + w, +6)

AQ:(R+ Rsinw, )(

sin(f — w,)

sin(@ — w,) )\ sin(0 — w, — wy)

) 2)

A 60 7 HR AL Rl e firs R O BROED [ 1A F 42
oy HTIRAG 1G5 0 B TIRERSG 2 (192
W

1R, e MR T R A Z A,
SR ARG BE B /N T AB 8K T 40 WY RGEAT

20200435-2



s Gk A2

www.irla.cn

El 1 0> (w +w) RGURER

Fig.1 System schematic diagram of 6 > (w1 + w2)
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Fig.3 Schematic diagram of field overlap calculation
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Fig.5 Image of field of view overlap rate changing with observation distance
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