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Study on capability of omni-direction
laser warning systems based on diffusive reflection detection
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Abstract: In order to optimize an omni-direction laser warning system based on diffusive reflection detection, using the
method of theoretical derivation and experiment analyzing, the imaging rule of a fish-eye lens was deduced and discussed by
means of theoretical derivation and experiment. The power function of the receiving signal was deduced. The illumination
uniformity of the image-plane and imaging characteristicsnof CCD were discussed. The formula of the number of imaging elements
was deduced. For different imaging elements, the powefdormula of one imaging element was put forward. The graphs of relation
between the number of imaging elements and the distance d between the detector and the facula was provided. At different visible
range, the graphs of power of one imaging element related with the transmission distance R and with distance d were shown. The
obtained results offer performance guidance for design, development and optimization of an omni-direction laser warning system
based on diffusive reflection detection.

Key words ; laser technique; omni-direction laser warning; image characteristic; diffusive reflection; detection power

E

it

W& RIRBOGC I A B A W B, 76 % 58 L H
JTZEDG R AR Z B T 4 E RO UL, 7
A E X BT AU ) B FE A R ), B B
BRI BARBI A TR . BOGIR (BOGIMEEYLE M
JEEME R WA HNBOLE R PRI EEd &
S BT RTE B kot e R AR R T . WOL R AL /D
MR RLBUE 1 HONBE B AR H AR D, WRR Y B

YEE A BREST(1981-) , 20, M LR 5E L, BN H
XL R B 4707 TR RIS AR o
E-mail ; chenyudan2009@ 163. com

Wk H #7.2009-04- 17 ; W EME 2R B 34 :2009-07- 13

RABOLE BRI KA B s, H SR E
R B, O T & KA RNABOEHE N T
AR AR EEEM. UGBS ER"
YRR G A% B — R RAL W ) MmO AR A,
AR IEOE A A CCD BRI, BA 4 AR =S
HU BEL AN | [ R BRI, HBR A B — K
JLAR B BBOLEA T R

1 &RFLAMGAE

2 PRI R G H IR AIREE S R
WL MR, A 1 s, AIRERAMER
3, AL R RS 38 AR IR OE IR BR AR O, R
MR, SE R AR RE I I B9 5 5 5 IR U 2518 5 T o



558 R

201057 H

image
fish-eye lens narrow-band ﬁlte:_ detector

Fig. 1 Structure of an omni-direction laser warning system
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Fig. 2 Imaging curve of the fish-eye lens
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Fig. 3 Position that laser source related to the detector
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Fig. 4 Numbers of imaging elements
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Fig. 5 Detection power of one imaging element when d =20m
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Fig. 6 Detection power of one imaging element when € <150m

d LI . B 6 F i, BEE 4 B9340, CCD iR m
F BB REN B LR B AR &g .
RSB R ZME RS, AR 4 B3, R
RIS B B TR, (EAH B L BE UG R R B AE
Wb, R B AR R B By S BE D R B EE S d AR
Ko EA(18) K, (21) KWl F i, lEE 4 g,
ﬂzRZCOSB < 4d* H LT Z % B2R2cos¢9, N SEPELE CCD
AR EAN B CCD BURE FRE BRI 2| 806

g .ft. - R?
Th 3% 4} Bl N =T B -f cosfl P =~
B9 % 4 51 S
Ps " T 'exp( _a'R) 'p'Td'T'COSO'DZ * (axb)
weB R :cosf-f® ’

REAEE AR T, CCD A& T b B R R B 06 5
hEGEEE d BHLR, HiKY d>150m 5, SEHEHT
BEGHEA FREBESEVEE, KN E 5
BIMXFWET fim. AET B, CCD JEH E

40r

W
o -

power/LW
to
< T

10: 5
L N
150 200 250 300
dim

Fig.7 Detection power of one imaging element when d >150m
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