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Abstract; According to the statistical characteristics of signal and noise of diffuse-reflection target detection,
analysis is made to the key parameters such as signal to noise ratio and receiving sensitivity of the coherent
lidar. The research results show that:1) The receiving sensitivity is closely related to the requirement of false
alarm rate and detection probability, as well as the dynamic range of target velocity and the detection
wavelength;and 2) The sensitivity can be significantly improved by the mode of multiple detections. The
research result is of great significance for the system design of coherent lidars.
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Fig.1 Probability density function of the output current

under different signal to noise ratio

2 BBRGESHT

FEARTHOETHE B XHE AT HAR R T, i) B /&
RO R B E SO R R U . BaX(2)
FIR(5) , 15 th R B UAY ] PO R B B PG
LR e B )

"’?QPS

RS,N = h]} B (8)
AL BUCETRE B H B E RS ST R, B
=22 (9)

oo % AR SN ASTE s Ao W I BP0 B K
F(8) () RAR(T) BRI A HER
= 2hev In P,

ps-wg(m,d-l) . (10)
B2 R (10) R R 2 I R S 1Y




68 ot 5 &

2B E

. 4B EA SRR R, HeHE 5T DU
PEFEA AR R, BV R B =1/7,7 Bk 5, I
i, BRI RGOS R MR RS R A 2(a)
B

107
—EZEH 10%
—ETEH 1%
108 | —EZEL0.1%
E —IEHERL 0.01%
—IEFEN 0.001%
o) [—EEEH00001%
=2 —EFHEA 0.000019%
"‘K 1['»10
=
et
1['»11
1072
05 06 07 08 09 1.0
HRE
(a) BEZEMHENBEIBFFERZE
10 532 am
i
107 {|—A=
B A 106
o 10
E
10°
14
g lﬂrm
ko
10’"
m—umo 10 107 10
EEIHANHE /(ms)

(b) HizEES)EE BRI FEKAZmN
K2 HURSERZEERGESR
Fig.2 Simulation results of influence factors

of detection sensitivity

Bk SEEE AL 400 ns, R AR B F AR 0.7, K
B 1064 nm, 7T LA HHMOR UK 5 BB R R H
REFEHR. RGN EERMRMHEROIRER,
W R B REZE . N A X SCPR Y B 3 8, QR
T BOCE R AT B RSEATIRN , R0 %) fE 2 A
BFMBERA B BZOR, BME B BGF Sk 3 T Bt Ag
Bl R, RN R BUEEWARESRBIRETESR. & 2(b)
P> E i BE 1 31 259 DA R B e BR B OB B R X
RYBERR AR AR SR I E E N 9%
1% ,ATLAF th, 24 B AR5 B sl 2538 B i, 890 R 4
R AT R 5 IERET, 23 B BOE B
B, T TRE B A B AR A9 28 B R B sl R0
REFEFBENRT. FHWEMARNZF T ERERY
BRIPR , Rt Al BERS 0 2R AR H An B B, B Al T
R R R R BE .

3 ZREUZURGENRERSH

FEARTHOEE B X8 R AR T R, H AR
A% 3l BAnaRE RY9R 3 AR KB s S 1 &
T AR ZAL B B B RO AL T b 252862 .

F BT Z R RN B, BRI st —
AN, BV AT R B U B B O B S A T
ZUWHRIA F| TR SRR AR FHRI R 5.
BB YRR R SR B P, MWK ECH N B,
TE N PAEE ML BRI o 2 /0 — ok BN
BARBMBR, TLIRR A
P,=1-(1-P)" (11)
F—J7 T, YRR A BB R P, N AHE S /Y
BRUG TO S B A BB N B A B IR T LIRS A
P,=1-(1-P)" (12)
F(1) AKX (12) RAK(10) , B B EZ YR A TE
BT BRI R BN
5, _ 2hev[ In(1 - VT=Py)

- (13)

NeAolIn(1 - YT=-Py)
BREELNEEELER 1% RUBEEHK 9% . BHr
HERSIARTEE N 100 m/s KA 1064 nm, 27 F 3
0.7, ] 52 bR A9 FR 900 2R 50 BE AR IR Bk vp £ 22 R Y
RRAWE 3 Fins,

1077

el R W

0 20 40 60

23
B3 RNk EOT B R BUE R IR TSGR

Fig.3 Detection pulse quantity vs receiving sensitivity
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