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Noise model of oceanic spaceborne photon counting Lidar
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Abstract: With the advantage of high sensitivity and high repetition rate, spaceborne photon counting Lidar has shown
great application in ocean areas. The photon counting detector can not only respond to the weak echo signal, but is also
susceptible to solar radiation. Due to the great impact of background noise on the performance of Lidar systems, as well
as the impact on the data volume, accurate estimation of noise level is crucial in the design of satellite Lidar systems. A
noise model of oceanic spaceborne photon counting Lidar was proposed that considers the contribution of the atmo-
sphere, water surface, and water column. By inputting the system parameters of the new generation photon counting Li-
dar ATLAS and the environmental parameters, the MAPEs (mean absolute percentage errors) between estimated noise
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and the ATLAS measured noise are within 15%, which confirms the effectiveness of the noise model.

Key words: photon counting, Lidar, application in marine systems, noise model

51

il 13

B GO T s R — Ml i 3 8 R SO ki
I L5, 15 5] 1 3R v FRG 0 e AR A5 B 1Y
TR S R g o BEE AR —AREOL I i T
5 ICESat (The Ice, Cloud, and land Elevation Satel-
lite) LA K [ A 18 15 2 5 85 TLARR Y RS0, R 3
ISR O A TE I W2 | 53 %0 o Ui |

W fE B #9:2023-7-13, &8 H #3:2023-12-13
EHETB . Hdbd & A0 &1 (2022B1D016)

V& Ul I S L RIS 7 R B 7S N R P2
4 IS AT

32 gt TG TRIAR FAR o ) R B B
TIOR8 AT LA S I AR T R AR R O Rk
K b BE R ATOL kDA T A L BE B 52 BRI 245K
TR T BOGE ERR, t Al R T
AT LN 23 B 0 2018 4F K 56 [ [ S 25 i K

Received date:2023-7-13,revised date: 2023-12-13

Foundation items: Support by Key Research Project of Hubei Province (2022BID016)
{EE T (Biography) : 47 (1997 —) , 53 ,Widb ¥ & A BEEBF 5 A, E BRSP4 0 B8 06 T3 A MR EERR I . E-mail: jianyang@whu. edu. cn

"B 4EZF (Corresponding author) : E-mail: ls@whu. edu. cn


https://dx.doi.org/10.11972/j.issn.1001-9014.2024.03.013
mailto:E-mail:jianyang@whu.edu.cn
mailto:E-mail:ls@whu.edu.cn
mailto:E-mail:ls@whu.edu.cn

392 g hh 5 2 oKk I e 43 %

Jai (NASA, National Aeronautics and Space Adminis-
tration) S5 1 45 HOH — AR FOG O TR 35 ATLAS
(Advanced Topographic Laser Altimeter System ) 3 4t
i AR ICESat—2(Ice, Cloud, and land Elevation Sat-
ellite=2)) , 751 1T TR A5 B4R U IR K AR S B0
B DR A 22 0 O T R Y R
T BT O TR Ik ] P A 5 5R EEAY
HT R, KT I SO TR RN T
AT, B DL O O R AR R BH 7 SO E
FARE U . ATLAS 2581 KK 506
PR BOR L Bl IR AD, n] REME B Y ]
WeAm 5 B, — AR B A M SRR TR E
R T 08 Vi 50 RE 0 S Ak TR B 83 206
B,

FURT, B2 3O R I A9 P Al 1 2 2R ] 2 i
FR P AR T M P A AR > S AR A N TR AR
Je T IO E I8 AR, AT R AL, X
TR DX AT B A DR T ASE TR 344 P M 7 ] g
S BRIIN MR A R 2E . U Degnan AR
R R AT A A Ay T MBI T 22086 1 U SR U
55 B AR B0 R 22 5 i A R o 90 5
A7 FR) T DX A O TN T WS A R 22 . AR SCRE S
T A RO T O TR I AR I D00 S Al
TR BRI ZR 5 25 B8 T R A HIUH R I
A T T SR BOKAR s 1 B 45 2 KBS T A
MR PR . LLICESat-2 ARG SHL, LA L NCEP 1Y
JXHE \MODIS KSR 5 S B At A R
W 75 R T 4 %L TCRSat—2 16 VE DO M 7
5 ICESat=2 SEMNE 7 HEAT 1 X L, 1A Uk 1 A 2
BAETOE T KT E ERE AG TE A  AY IE A
TR T B2 GO T 1 W 7 1 i — 25 R P (48] o ]
TR UK I DL TR 2
RO I RGBT S F H R E X

1 BERE

ATLAS Z 4t 3 8l & S ROC Ik b, I 42050 i sk
T S5 1O AR 5, 38 5 MR M 1 SR & S ik o
I ) IR AT I ), AT L v ff o B T3 5 e K 6 1
FIEE RS . SR, TEAE S TP E I T T, R HT &=
TR RFEE AW A BOL TR IR IR S, I ol
TR 5w R, R RIE N T AF 5 TR AR A X
B nlE TR B RS ORI AR I X
FEs B e A 2B R S T A, 450k (1) KAV
T FIHLS 5 1A B £ (2) KA S ok K

U 5T AR £, Ok A T 2 slias Bk 1 1Y
JE VRS ) 5 (3) W R i SR 51 A IR f 5 (4) K
T LT 7K AAORE (R ) BOK B K 551 AR f, 5
(S) PRI S WE TR 75 £ X T B BOL R Ik, s
SES LI AT THE T 2N, RGHERI BB,
LA b A 5 ST 7 2

Ja =l ottt S . (1)

A
fr Sl L g g ST
Sy

f RATRRIBO BN o 7 oS
fi KOUBIRBOTSINGMS g
S R TH 1 B P S S AN
fo K FHIBKE R s “ Y
Foi BRI B T ; a»
/;v ’,' fs‘mf

pat
7K A4

B B0 R IR R D S 4 s TR
Fig 1 Schematic diagram of noise composition in oceanic

spaceborne lidar
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