S5 A6 L 4 o F o M Vol. 46 No. 4
2017 4 A ACTA PHOTONICA SINICA April 2017

doi: 10. 3788/gzxb20174604. 0411002
3 R AR AR 10— S0 I3 A b o 8 7 15 ek

Wk A & LA R B R B
CRYEKE R 028 590 LT TR B o £ LR R SO M T 45080 L R 300072)

W EATRIZ>EAAIGEE - A LB 5 RtE B 2R T RO RERR, 5T Wik
HHEY RO RO RE. A TAFREEHIRER RET —FRSGE— 25 %, 5
ML LA EI N5 A B E LightTools R P AT AH@REE HFLABR LEAHRA LT L
A E — M A SREAR LB AR I AL AR T T ROAST AL LIS AT, KL OM
BERBDNAGAR, THERESGEEREZ DT O0.3%. A TR G BB BEIEEN, TH K
R &> @ AP d — Bk,

KFER R F R A B — B R L B B R

hE 4 E . TN202; TH74 SERARIRAD : A X EHS.1004-4213(2017)04-0411002-5

Analysis of Image Consistency for Framing Camera and Improvement of
Framing Method

XIE Hong-bo, FANG Chun-lun, YANG Lei, JIANG Min, MENG Qing-bin, MAO Chen-sheng
(Key Lab of Opto-electronic Information Science & Technology , Ministry of Education, School of Precision
Instrument and Opto-Electronics Engineering . Tianjin University , Tianjin 300072, China)

Abstract: In order to improve the image consistency, the factors influencing the image consistency was
analyzed according to the principle of aperture-divided and amplitude divided method. In addition, one
approach for improving the image consistency based on the fiber optics imaging was presented. Taking
the six-frame divided by the pyramid as an example, the influences of the thickness, core diameter of
fiber face plate and incident angle on image consistency were simulated by Lighttools. The results show
that energy difference of the six image planes could be less than 0. 3% with increasing of the thickness or
decreasing of the core diameter of the fiber, when the incident angle ranges from 15 ° to —15 °. Based on
the fiber optics imaging, the optical frame-divided structure by the pyramid can effectively improve the
image consistency of framing camera.
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(a) Parallel light beam splitting structure (b) Focused light beam splitting structure
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Fig. 1 Sketch of optical system divided by octagonal pyramid
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Fig. 2 Sketch of imaging to mirroring reflecting using polyhedral mirror position mode
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(a) Parallel light beam splitting structure (b) Focused light beam splitting structure
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Fig. 3 Sketch of optical system divided by prism
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Fig.4 50 ¢ 50 cube beam splitter transmission
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Fig. 6 Spatial distribution of detectors and energy distribution in six frames using different thickness of fiber face plate
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Fig. 7 Energy distribution in six frames using Fig.8 Energy distribution in six frames using different
different core diameter of the fiber incident angle
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