Chinese Physical Society
ME#!E Acta Physica Sinica :

€D Institute of Physics, CAS

MEZ B PR RETNAEEMR
TR EERE EF RFEH IM KRR

Ranging characteristic and uncertainty of airborne multi-pulse laser
Kou Tian Wang Hai-Yan Wang Fang Wu Xue-Ming Wang Ling Xu Qiang
5| 18 & Citation: Acta Physica Sinica, 64, 120601 (2015) DOI: 10.7498/aps.64.120601

TEZ 7132 View online:  http://dx.doi.org/10.7498/aps.64.120601
A 2% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2015/V64/112

AT RE RSB E A L&
Articles you may be interested in

243 nm FaAE 28 55 2 SR O L 3%
A narrow linewidth diode laser at 243 nm
PP 22 H%.2015, 64(13): 134205  http://dx.doi.org/10.7498/aps.64.134205

WO TR S AR 48 BRI R P J 2 e RERIT 7T
Performance of chaos synchronization and security in dual-chaotic optical multiplexing system
PP A H%.2015, 64(12): 124206 http://dx.doi.org/10.7498/aps.64.124206

AHEOCATRL K RO BIE T IR 5 e 22
Current reflearch and future development of organic laser materials and devices
YE 22 4.2015, 64(9): 094202  http://dx.doi.org/10.7498/aps.64.094202

375 SR A T AN SE FE 23 Hr
Uncertainty analysis of the measured spectrum obtained using transmission grating spectrometer
Y22 H%.2013, 62(17): 170602  http://dx.doi.org/10.7498/aps.62.170602

IS TRV B0 SRAR L7 A% BT H 208 7 20 7E
Study on Lagrangian analysis for solving the stress gradually along the time
YH 24,2012, 61(20): 200703  http://dx.doi.org/10.7498/aps.61.200703


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.64.120601
http://dx.doi.org/10.7498/aps.64.120601
http://wulixb.iphy.ac.cn/CN/Y2015/V64/I12
http://wulixb.iphy.ac.cn/CN/abstract/abstract64517.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64517.shtml
http://dx.doi.org/10.7498/aps.64.134205
http://wulixb.iphy.ac.cn/CN/abstract/abstract64440.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64440.shtml
http://dx.doi.org/10.7498/aps.64.124206
http://wulixb.iphy.ac.cn/CN/abstract/abstract64170.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64170.shtml
http://dx.doi.org/10.7498/aps.64.094202
http://wulixb.iphy.ac.cn/CN/abstract/abstract55210.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract55210.shtml
http://dx.doi.org/10.7498/aps.62.170602
http://wulixb.iphy.ac.cn/CN/abstract/abstract50520.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract50520.shtml
http://dx.doi.org/10.7498/aps.61.200703

3 % R Acta Phys. Sin. Vol. 64, No. 12 (2015) 120601

WL % BoR SRR B B R A R B 5

FAV FwEY FFV REHD FHY =D
1) (FF TRRRFM MR TSP, 7% 710038)

2) (fBTCZE 95949 #IBA, ¥ 061000)

(2014 4 12 A 26 HIk#; 2015 4E 1 A 21 HWEME SR )

EEXHLECT & R RIA B R BOGIER OME 2R, 57 1 kb 145 5 A G BT AR R, A5 1 AR TR
BUAR DL Ik [ 95 A5 5 296 (VUL =3 3 P52 2 A R . 45 SRR A M L P o IR 0o [ 3 12 T 42 3 5500 B 2
Bl BIAN R A, KSR EUIT B I 0T A1, /M3 e BN SO E R A, — RS BL AT & SR 70 Af s AR b g
I IR 221 362 591 05 32, AERIBOK RSB o O R il b, SEIR 5 RIGUE 7 B RRL A S 3. 0 BL“T7 227 58 SRl
PR EEANE R B LT, SINIE A E R RORER, 456 AN e FE IR, 3l 70 A X IR MR AL T SRIR 4 2R,
Seth T — A PO HLEEOC M B R RE T3V, 2T VA RES S IR GEVE AN R FR A B — 1 OB AN S B, RN
NPEOE R RS TERENIA S PR IR L T 2% = L.

R Z KO, e, [EWEE, e

PACS: 06.20.Dk, 07.05.Kf, 42.68.Sq, 42.55.Px DOI: 10.7498 /aps.64.120601

1 58 =

VB 9 E4 ful =X 00 0 2 T B, WO PR 55 Atk U
IR MLG, BA RN R R R
s BRI LT R AR A, EE R R
A2 WU R AT AR 202 S D=3 AT, 22
PR 5 V5 B AR AN B Ry UL B R Th R S
PP 2% 1 R JE, Fikh s I R AT A B Lok P
XA R LB C RN RGeS % # iy H bRl BE
BIR. BT AT R BB I BE R R O S B TR
SRR, AH S FR) IR 20 5 00 R 3 A E AR A A E L
S IS (O] A8 R AR R T i S5 i 21 16 40 1t
2 PR A ik i B AN T TR AR AT 51 S WA, 5 it
RS R 5 22 1 B e R BR8N B bR RO
AT B 221 465 1) 7 A R s e, XS [l 95 T AR ) SR R
=8

TEFRAS PRSI PE RS B J5 1T, Johnson %5 [7]
WO W PEORE B 5 ) g T VA R R 3 A AR
T I BE A & Y Cramer-Rao F #; Steinvall ¥ i3

* [ERK BARR G (HHES: 61172083) HEITRE.
1 iB{E1/F# . E-mail: shanxiakkt@163.com
© 2015 FEYIEF S Chinese Physical Society

MIBUE A 7S T H ARRe VAT 5 A5 50
PO RN 22 G BERS JRE AR 52 05 HL At PR KB 20 AT
5 1010 T 715 5 19 43 A % 2 A B b
7 22 R B Bk b BOC R I R SR BERS L. R
iy, PTG K sh S PEM R IR s T, LK
Am U BRI B0 B AR R SRS A5 I B AR
R MR, AR PRRA R, 2 kO
MpE ARG R LA, B B InfE LR 2%, S
[0 A5 5 o AR B, 00 PR a2 o A R B
A 18 1R T A, AT 22 B e SCHR I R A
SAEIEN, R e A I T O R St
0 R A 0

ARSI T P E I I 20 58 0 O, IR AT T
LA K PP 8 00 B 1 [ 98 I8 2 A0 0 i 45 U 5 2 DA
L EEAN E BB AL . T RS 5 R
BRI, ARME AR E U AR 5 I T I, I
FRENLRZ I ZR, 45515 L I 218 R, 58
B T 81345 5, I8 I X R S K 4
(RIARER, S I B HCH (4 73 A1 1 SUAE A B SE I 25 A

http: //wulizb.iphy.ac.cn

120601-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.120601
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 12 (2015) 120601

T BEAE MR LG R AR AT S AN R > AR . R
25 I PRANEA 2 2 IR B, AL ik Ot R ST
MEETERESE Y 1WA VRA 53

2 % Riod kR N BB A
2.1 B

TE BU R I I 22 285 ) 7 92 3t A X 45 5 [l i
IV B v BE AT 5550, BUE AR N b vk i i %1,
W LR, 55 A5 B ARG T
WY, BT RIS, SHE 1 215 5] 0%
72 At, W B S B0 R R 22 1 7 A

SR /W

=

ENIE

50%

(=)

I} 1H] /s

1 5 Bl I I 2202 001 iR R
Fig. 1. The schematic diagram of time discriminator

based on constant-ratio.
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Fig. 2. Probability density distribution of eco signal
envelope under different SNRs.
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Fig. 3. The system chart of ranging experiment.
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Abstract

Under the special environment of airborne platform, the theoretical model is built based on probability characteristic
of laser ranging, and the probability density distribution functions of pulse-echo signal envelope under different signal-
to-noise ratios (SNRs) are obtained. The theoretical results show that the decrease of SNR causes different distributions
of ranging data through echo wave characteristic. The experimental data present Gauss distribution with larger SNR,
or Rayleigh distribution with poor SNR, or Rice distribution with general condition. According to the constant-ratio
timing method, experimental results verify the rationality of theoretical model under a number of ranging data. When
the ranging accuracy defined by variance is not applicable, the concept of uncertainty of measurement is introduced.
Combined with the theory of uncertainty, a new method of evaluating airborne laser ranging performance is put forward.
This method could overcome the unity and irrationality of traditional evaluating method, and meanwhile, it could provide

an important reference for evaluating and testing airborne optoelectronic system performance.

Keywords: multi-pulse laser, constant-ratio timing method, signal-noise ratio, uncertainty
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