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Key words

In order to achieve all-round angle detection in laser warning with a certain accuracy, we proposed a
using the program for angle detection. For a minimum resolution of angle detection, the limit angles are calculated as

method of measuring laser direction using geometrical projection. By calculating the shading area when laser projects
minimum identification of 1°.

.

on the board with given parameters, we got the current ratio from the different quadrants of the measurement, and

the direction of the incident laser can be judged by the corresponding relation between projection area ratio and angle
=]

(0°,90%), (33°, 21", (33°,69°), (45°,90°) in Matlab, and the minimum voltage 0. 05 V in experiment. The

simulation calculation and the experimental data show that the design can achieve the detection requirements of the

PO TS O D BE AN OE T RS 5 AR A R

_F BT IO P AR T L % A i [ AR o e AT o
IO U e R G . R T2 m] R O A%
I

laser warning; laser direction measurement; position sensitive detector (PSD) ; perspective recognition

Aoy C) iz W BE 5T . B AT EOL 5 1 iy
VRN R R Ay = AR HE A o A B R 22 1T R
IR R AR R 5 1 Al P 22 R T A R 0 4%+ T

TE G5 LA IR B BEAT 9 1 7 AR AR 114 2% Bl ROL 7

A8, FLI R 13 52 21 R0 85 AR 2 ST PR 29 5 3 4
W R T7 ¥ 5 3 RN
TR ILTRAC . S RE A AT 1 52 WO

S SRR O AT o . 20 T T B O OB R

7
HUNT KA

B GE. JEHL AR 25 H AR R I H X 1 T 4

S 2 R 1 19 00 A O 4 4% ) T

M) o L 4% 0 4 3] ) 4
M) (1 3F P B RUBED 5 2 f 1R ) A
J5 B B G TUVRIARE I 2848 22 AR BUR (5 5 b
PR J%  BE A e b EL A TR HE D
WAE A 2007-11-16; BB & 2078 B #: 2008-03-24
ESTHH
EE-AN
S & 4

ASCHR S A O D iy ik BOA

HFROE A A TR R . O T R AR B L R
s [ FERPF A4 (60572019) | AL 18 1 55 42 (20070110004 Fl 11 7Y 75 4F B 542 (2007021019) ¥ B i1
X (1984 —) B i oo A, E BN OB A 5 B AL AE 7l W WF5Y . E-mail: s20070384@163. com
E-mail: zhangjilong@nuc. edu. cn

2 KIC T (1964 —) I Hoi W A B WL 2 B SRBOE DG BRI H AR el £ B A0 AR O T BT 5T



8 4] PUESY <R

— Pl 5 SBOET7 1 I T ik 1519

P BRI i (PSD) B CCD L 38 im 388 S Az DA
e e PRI A A O Aff R L [ IR e D20 B DU Ry
A AR TR N o

A ES T
2.1 EFRFE

4Ot U AR LT A B — i ik B AR E
GRS RO s ASEHE P R A 2 Al DLt
SR, XA R AL A A S S G A ——
IS B4 JT LA P LA 8 St A 3t 5 52 B S 0 ) T oy
WG AT 1) o X6 Bl iy 455 TS [ 17 A
A AN [RI R WL 9 A5 5 20 AT 207 A IR A7 i sl E AT
Z 18] A9 AR AT 20 5% I 44 136 1 1 I O
2.2 &Mt

A7 THT A R D00 5 R D T Y L AR s B i S
T A A L S O AN ) R R AR B 2 Y
ANTRY R AR AT 7 A AN ] B A0 P 9T P O
A0 5 L I L AR — — L A R ROH W OE Y
A7) o WP L SR g A S Sy A TR
PO A AN O S ' Al L AT S 8 58 4 AT I S A
WY SEPE N d o 5 LD o PRI 2 T B 50 O D A DX IR
SMIER R 1~ 4, BRI G R 53 5l i th — A
SO A I L R

k4

y ,quadrant 1
board

L L o/
| / o /d

quadrant3 —&7 L uadmantd
4/
BT R T R A e P
Fig. 1 Three-dimensional detection plane and shadow shield
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Fig. 2 Relationship of projection area difference and the minimum discriminated angle A@
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Fig. 3 Simulation of the projection area difference function
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Table 1 Experimental data of voltage when PSD

is illuminated by laser at four limit angles

(as Voltage V,/V Voltage V,/V
0°, 89° —0.40 0. 00
0%, 90° 0. 00 0. 00
1 0%, —1° 0.41 0. 00
—1°, 90° 0. 00 0. 00
1°, 90° —0.40 —0.05
33°, 20° —2.57 —2.43
33°, 21° —2.50 —2.51
2 33°, 22° —2.43 —2.57
32°, 21° —2.44 —2.44
34°, 21° —2.58 —2.58
33°, 68° —5.17 —5.16
33°, 69° —5. 11 —5.10
3 33°, 70° —5.06 —5.06
32°, 69° —5.05 —5.05
34°, 69° —5.15 —5.15
45°, 89° —3.950 3. 37
45°, 90° —3.43 —3.44
4 45°, 91° 3. 38 —3.49
44°, 90° —3.51 —3.39
46°, 90° —3.38 —3.50
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Table 2 Experimental data of position change on PSD

Position /mm Voltage V,/V Voltage V,/V

0.1 —0.01 —0.01
0.2 —0.07 —0.07
0.3 —0.13 —0.12
0.4 —0.19 —0.19
0.5 —0.26 —0.25
0.6 —0.31 —0.30
0.7 —0.36 —0.37
0.8 —0.42 —0.42
0.9 —0.47 —0.48
1.0 —0.52 —0.51
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