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Modification of Lidar Equation in Large Field of View
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Abstract The most important thing in the nonscanning lidar theory is the lidar equation. The classical lidar equation is suitable on
the condition that the field of view is very small and the backscattering of the different part of the target is almost same, but its
unsuitable when the field of view is not very small, when the backscattering of the different part of the target is not same but follow
the Lambert distribution. This paper analyses the backscattering of the target and gets a modified lidar equation suitable for the

condition.
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Fig.1 Lidar equation modification
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Fig. 2 Lidar equation crystallize analysis

e A [ B T B T R BB — AR BT dxsda
HABARA 2. dz SRHVLWIEE N R, RE 2] de b
MYER SR AN o, SHMERW R AN B 5
RHIPLIERT I RS HREI R AR 0.

B Pr Y5 AR ML, WSS de B

tsha Po SBBLIT st g sh ot S HIMA

M A o

FEYI 1), FERE [B) BRI de X0 R BT LR 1, IF)
FE— R BUMOT dy, dy BIARAR8 y. WA 1 3800
dz EAMARBEIR XS 3 AFER VI . R

SIBIE UG dady L9230 P, B AV
SCoh 6 W YT K R= VREF 2R,

R ¢

BRI AR 7E TG 7 16 5 H AR BB RS, R, o T AR
76 dedy 5 R STHLEBE R .

WA 2 B, e R AE MOt E M dedy ER A&
BN Ja s oL B o2 B T 2R

sin Bdz dy sin’pAc .-,
Pr7Ra R R, M

H ¢ o AT AR MOT dody 96 5 1 T B e
8 B 2,y A BN 0 Bl SRS, BE Bl
PPl B eI R . T PR

Ry tan(4A/2) pg

2 J. J.PT sin fdz dy SinzgpACT%dxdyv
0 0

RA R¢ R
#2 sin g = Ry/R, sin £ = (R,/R,)sin y, Ty, =
exp(—2CR), R,, ~ R—+2y/2 RAB £, % Ts
Rt RG AR E T A, T B 3k B £ TH )
p. _ 2PrRipA Thsin'y |

AD
Ry tan(4/2) pg
exp(— 2CR)
f f T RR, dydzx.

0 0

3 &

FEATRS, BEBHFEMT:A=10",0=0. 3%,
Pr=5X10° W, Ts=0. 3,R, =1000 m,y =45, p=
0.015,C=2X10"*m™ ' ,Ac=n0. 17m?,

4’5 Matlab B 15 , RABHE T B4 B 48 ik
BIMETIFE R 7. 3435 X107° W, R B4R
SUE BRI, YRR B 300 ST TG4 R, X FE R BT Y
BT S K 50 pmX50 pmX300=0. 75 mm*, %K
FHEIEPK R BKFE W 8 10 ns, W 7E B0 2% 32 i i

FHREEBE R
_PoXW _ 7.3435 X 107° X 10 X 10~ _
pe S 0.75

9,79 X 107" J/mm?,

LR ERRGE T, FEZRIBBOER MR E
WEMBRMELUEARSH T LR R E WA E,
BEBERRENREBRERERN 20%, ZEEAR S
AR 80 % , W) T 0 B J5 15 B 55 B g R I 2%
BB ES LR E R 1. 57X107"° J/mm’,

HETEMNASERENDWE/DEERER
2X107" J/mm®, &3 E R H B Mo S
B4, A 50 mJ/10 ns Hr i H9 Nd: YAG #5503
YeE , RALKSEHRMEE, TUEHAMTH 1 km,
10°X0. 3" T K Hn A&



110 th 5} ¥ * 33 %

s 2 3 BT B B R SRERLUETARCS ERE (1], £F
¥ 3%, 2004, 33(12); 1425~1427

3 C. G. Bachman. Laser Radar System and Techniques [M]. Hu
Guilan translated. Beijing: National Defence Industry Press,
1982, 131~135
C. G. Bachman, #EFHARAKBH AR [M]. #HREZ &F, L.
B Tl Ak, 1982, 131~135

1 Yan Huimin, Ni Xuxiang, Chen Qilin & al.. Study of scannerless
laser radar [J]. Chinese J. Lasers, 2000, A27(9): 861~864
FPER, BN, GEE ¥ LE#=4£¥5FxmeE [J1.
b E Mk, 2000, A27(9): 861~864

2 Zhao Baosheng, Chen Min. The application of MS-streak tube in
three-dimensional lidar system [J]. Acta Photonica Sinica, 2004,
33(12); 1425~1427



