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Abstract Aiming at the problem that the maximum measurement speed of conventional laser coherent detection of

high-speed moving target is limited, in this paper, a Doppler measurement method with large dynamic range of

four-light coherent mixing is proposed. Compared with traditional laser coherent detection, this method can double

the maximum measurement speed and realize the speed measurement of high-speed and ultra-high-speed targets.

Since the four-light coherent mixing detection system has one more local oscillator light than the heterodyne laser

coherent detection system, the local shot noise increases.

Therefore, according to the definition of signal-to-noise

ratio, the signal-to-noise ratio formula of four-light coherent mixing is derived. By using the formula, theoretical

and numerical analyses are carried out from three aspects of coherence length, receiving aperture, and mismatch

angle. The optimal relationship between coherent length and receiving aperture is obtained.
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Fig. 1 Structure block diagram of four-light coherent mixing detection system
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Fig. 2 Variation curves of frequency of four-light coherent

mixing signal with movement speed

M 2 H R T LR B 7 A T A
H B BV S 00N T f . B, 223 300 R 0
R I AN — , 00T X 43 s FRF ) 99 5% 6 17 4 £ 5 2
SR Y T IR R T S WAL i, ()
i (O ZBIE RN LB A= (6,00 | »
H AS W MRS 6,0 5L 0., BN L, 125 140
PR B R o (O R 7, (o) B 2 B S AH AR Y
W o T £ o CO AU — A 5053 AR 40 2% 5 B0 7]
S DB 950 R BT F O B 45 5 8K D 3 5k SCik [ 17 )b B O
S AT

L b TR o DU AR TR A I AR 5 G R
T 5 W AR AR PR A2 AL L1 DI 8 1) 28R Ak w

B f IR SE, h T SEEE R Y 2 2SI
TR . <AFL2f.,

3 PUOEAH IR R R 4 nY H2 Uk

L=

(EM LR RE SR P, GEEIHE P, I
(1120, WP A TR A T TR R 7 R AR
IAAIE R o P L= 0% ik, i =2eGB(P,+P)
Sy H T A ORI MR T L P R IRE IR, 1, =
AKTB/R o HYCHL =4 1B 74, Hoh e gy T
AT K R BER G2 M B RIS 9L T H
USRI R o MR B R, O MR TY, i
FAHR 7 2 1 ORI 75 3% K AR R PR I T 1A
Z2 W AR 7 g 5

{18352 U AR TR AT I 2 5 TP AR 1Ok 12 1
8 49 2 10 738 39 43 A+ EL 635 22 AR 0 7 L A0 2 i)
M R AT LS BRI A R L, (O 9T
)%
P ={iwm @i (1)) =

Zﬁﬂﬂy[“jﬂ(’1”J£<nﬂ><Ug<r2xJ;<rn>—%

U, (rDULr UL r)DUL(ry)y T X
explil¢,(ri) — ¢, (r) 1} dr d'r, =

ZBZHﬂFM (risr DI (rysry) X

explil¢,(ri) — ¢, (r) 1} dr d’r,, 4)
b g ORI O L R ey R e, O
W A A ] AR B R ', Ty (s e A AR OG
E. (o)W EAERBL T (ryory) B AR
SO E Crye) 1Y 25 8] BAROC pR £ 388, « 3t
i, g, (rOF ¢, (ry) G AT B S B AR AL

H A5 M L 8 E SCRT R, OO AR T TR US04 g
PR EE B PRI £ Mo B HORE 5 A
s AT R R

PNO :P\101 +PN02 =

ZeBBO]ﬂFOl (r.r)d’r +2e,8802HF02(r,r)d2r,
(5)
Ko P P 40 T A B W T R
B 1 B 530 AW RAYRCHE S0 5., (ror)
ﬂsﬂpoz(l",l‘)j":’%ﬁ: r, —r;, =—r EH‘EO] (I",L)ﬂsﬂ
E , (rot) 8975 (8] B AR OC R 2L,
RAE S i i 0 (O WIEME LT R RN

1628004-3



Es i

,BHﬂFM (risr )05 (rosrexplilé, (r) — ¢, (ry) 11 dor &,y

R =

(6)

eB ., [Fol (r.r)d’r+ eBoZHFuz(r ) d’r

5 1 SR A IR Ol T LA S A A5 25 2 1, R
AR IR A bR ZR ST DU SR A S FE BRI 2 R T Y 56
FLE 3 Fron. BRI A2 OT 1 7 o-y T1E N
PRATRNGE, (roO)ME, (r.o) 58 2E A, Hd,
E,(r ) FRPBHRARIREUT = fll 26 15 A S 2450 2%
T, IR B E S Ey (ry ) T E L, (r ) R R Y
WKk k5 W AR ICTE A S 7 w4 I 5k 0,
o, .

]

|

[ Eu(rt) Eur,0)
| :

|

[

&3 DO AR TR A b A 2 05T TG TR G ROR B
Fig. 3 Schematic diagram of receiving plane beam

relationship in four-light coherent mixing
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