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Reflector Mirror Based Optical Butting

WANG Wei, LI Lin
(School of Optoelectronics, Beijing Institute of Technology . Beijing 100081, China)

Abstract: The size of a single CCD cannot meet the requirements of modern optical system. To enlarge
the field of optical system, a reflector based butting system was adopted. Aiming at the problems of
vignetting and decline of modulation transfer function caused by butting, a reflector based butting system
which has 6 reflectors was investigated. By analyzing the feature of vignetting, a sub-image pixel
overlapping method was proposed to reduce the vignetting. At the same time, vignetting at edge was
restored, and the modulation transfer function was improved by compositive point spread function. The
results show that though the cut-off frequency has not been increased, the value of modulation transfer
function is improved obviously.

Key words: Optical design; Optical devices; CCD cameras; Optical butting; Reflector-based butting;
Vignetting compensation; Modulation Transfer Function compensation
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Fig. 1 Optical imaging system
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(a) Structure of releector array (b) Diagram of butti r‘.a trace

H2 #tEasbRa44
Fig. 2 Diagram of reflector array
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Decenter, tilt and material of reflector array

Table 1

Conf. 1 Conf.2 Conf.3 Conf.4 Conf.5 Conf.6

X-decenter/mm 0 0 45 90 45 —90
Y-decenter/mm 45 —45 90 45 —90 45
X-tilt/ () 0 0 =90 0 =90 0
Y-tilt/ (%) 0 —45 45 45 —45 45

Glass N/A miror miror miror miror  miror

2 HESHEIME

T I AT R R B TR R
S5 1 % B AR DL 4 B 1 SR . 4 e e 2%
R B T R S T B L 5
H Y52 51 AT B 20T 2 IO B ol T B 6
5B 3 58 YD HE R A LR 2 B i 41 A
WL 1 4 T T 30 20 47 40 7 710 7 5% T 7 4

0322001-2



FAE LA A O R B R 5T

w8 R 37 W) B A I AR SCRT 8 B T 2 00 A 5 b
2 2 B L TR Y 1 23 BT 5 R B
2.1 REEHEHFHMN

Xt Tl A i G Y L Ol 4R e LR SO B 0 i) 4
W o TR 2 A W . MR A0 S SR 5 ) i v T B R 1 Y B
B R DL Eh R B A S A T LAY B R L R o
6 A~ X 4, I 3.
@ ® ®
| (0346.-0.346)

(0,0)
(-0.346,0)

(-0'692.0)

* (-1.031,0.346)
® @ ®

(-0.692,0.692)
M3 WMRESHEELET LN . HENTX 006 A K

Fig. 3 Six fields of view divided according to the projection

on the reference surface of the reflector
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