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Abstract: A new method has been proposed to improve the detection and recognition of optical targets
using a laser active detection system. The proposed method uses the scanning interference field to
transform the spatial distribution of the target into the time distribution of the detected light, and uses
the characteristics of the time distribution of the reflected light for identifying optical targets in a com-
plex background. Expressions giving the optical path difference of coherent beams at any point in the
far-field interference light field based on the principle of the Mach-Zehnder interferometer, and the
{ringe spacing in the interference pattern are obtained. The influence of the fringe spacing in the inter-
ference pattern on the time distribution of the light intensity at the point of reflection onthe original
target was analyzed. The results revealed that a decrease in the fringe spacing, while causing an in-
crease in the number of peaks in the time distribution of light reflected from the optical target and a

decrease in the peak ratio, resulted in no significant change in the time distribution of light reflected
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from the diffuse background The variance, skewness, and kurtosis of the time distribution of light re-

flected from the diffuse backgroundand optical target are evidently different. For example, we have

observed kurtosis values of 4. 37, 4.03, 3.91, and 62. 8, 34. 97, 35. 4, respectively, for the two time

distributions, reflecting an overall difference of one order of magnitude. The results indicate that the

large differences in the time distribution of reflected light, envelope shape, and statistical characteris-

tics can be used to easily distinguish between the optical target and diffuse background.

Key words: laser active detection; coherent detection; Mach-Zehnder interferometer; optical target;

diffuse reflection
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Fig. 1 Principle diagram of Mach-Zehnder interferometer

ST T, BARAAE— & Py ys )
M EARE 22 T LR R N
AS=PC— PO. (D
(O EH AS B S L8 Rkl C
SR EARAR . W 1 TR, @S AR R LT
BEIRIBE B 1, DG=c, M, Fl M; [)JE R b U C
Sy AR R R

5 . sin 2« [—/2 csin @)
V2esin o sin 2a+tcos 2a

(2)
B8 DM 1E My B3T3 i AR 3 23 58 A AT

(
— CMsin Lzﬂ—{i’] )

sin ZTC*ZQJ
sim B = ————, W cos B =
n
[
n —sin’ | ——2a
4 1) CM — h —
n cos f3
hn o T R R R A
N/nzfsinz(f*ZOO
AR5 .
(=
sm[—*ZaJ
CMsin ﬂ—p}:Qh 1— 4 .
4 2 s .o, T
Jn —sin"(———2a)
4
(3)
zi L1e 7.
= . sin2a(I—/2¢sin @)
Y 2 esin sin 2a+cos 2a
\
) T
sin [—*201
4
Jgh 1— J . 4
J712*sin2(£*2a)
4
BT PC= /22 +(y—y) '+ (z—y)*, PO
=AYy I

PC—PO=—2yy+2y—2y.z. (5)
WA

2 _

PC+PO
2

T2yyF2yTlyE_ YYTY (g
2z ‘ z

3 (6) oL 2 P R SRR B S =5y, HLAESS
HOE RIS o fy Wk 2 ANE 2L PCH
PO~2x o7,

T LR S BRI o S 338 T 3 3 00 A3 1
— AN EBESH, TR A SRS AR B R
] A BE RS . SEBRAR I R, G FE 25 AS R RE B I
RS B B T 4 RS S IR 4 R kAT
BT, 5] ARENS B R oo FIH ASH e
X% R S5 3] e BYRIAR,

SR A KA N AL AR AS= mA, kR
W /M A5 R0 4 AS= (m+1/2) X m J %
B ARAK (6) h AS Bkl DU S i T
M-Z T8 SBT3 I RE A SR BLRTIE e R

e:*}\—z, 7
Ve

A A NBOEUA 2 AT




810

e K TR

5 26 &

W ECE LT O H AR AT RLAE RO A
BHEARE A f RGO T Mo R o
= H bR YOG 6 1 i o B R AN 2 B R . A

wy

(= w2z Cy FAz/e— wyzt)?

THRMDCH A EE N (o, 0) R IUA
FIAFE ¢ B Za) AR T 4R 06 B ) KB B 1 RT R
I, 78 FAR AR b5 28 A B A 1063 B9 S AR 1 23 A O

Ui(xs s 250 = {exp[—

w(2)

2q(2)
exp[ — (21— w2+ —w\,zt)“]}

IXexp(—iky sin 2a) +

2q(2)
K, 5l A g ZHOR Ak 56 & IR IR 2 A 1
RILEA, HSb.
w(2) =, + ztan 0

L B
() R(» et (2,

D
2
R( z)=z+%

e AT RIGHY SR LU 5 o, 4 i 7 G SR 9 R
RV x=0 4 o M1E; 0 h LR Tk
U g R HOC R ESHL g=nal /A k N
WL AP k= 2m/ A,

APt 285 T B A 1Ot AR I I i o]
A% Ky L W T LA TR AL A

A B —1 2f
= , (10)
G D 0 —1
T-"' Lensl
Input coherent beam 1 Detector

, (8
B

o ol
G D 0o 1)’

Kb fRFHR BB MR,

2% B[ 14 ]F) FH Collins 7 55 L4024 X H
e 34 5 R ' Rl BRI 50 194 52 1o 30 PR AR G fige 1t X
AT G Ak B e 0 G SR o A IR B A R B A S
S A A AT YR A A AT HE S L AR SCRIT ()
2 BN 0T M-Z T30 8% 7= A 8 AH T 3R
DG B IR IE S 1 AT R ETE H bR A bR R N BT
Y (0 SR 53 A 5 v] LA 43 500 HE S A5 B4 Tk ik e
2o 6 B AR R 8 B RO R R (] 2 40
S THT (14 52 40 W 43 A o 32 T A5 3 I R R R4 O
W 1] 22 Ak 14 56 58 43 A i AT 2 3

an

Lens2

[ = Output coherent beam

Focal plane

|
T

L f
Transmitter

&
T !
’ Receiver

B2 T R Z ot B AR B SR 1L i id 72

Fig. 2 Two-way transmission process of coherent Gauss beam through optical target
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