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The stereo mapping method of three-line for cloud detection
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Abstract: According to the theory of the stereo mapping based on three — line, the simulation of three — line satellite im-
ages for cloud — top height retrieval is presented. The matching method SIFT was improved, and the cloud top height
was retrieved by the improved SIFT and forward intersection. The correctness of the simulated three — line satellite ima-
ges was verified and a new way was explored to retrieve the cloud top height in low light condition at night. Finally, the
sources of the errors in the cloud top height were analyzed in detail. A new method was given to eliminate the error
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caused by cloud motion.
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Fig. 1 Flow chart of simulation of three-line satellite
images for detecting cloud top height
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Fig. 5 The flow chart of cloud top
height retrieval
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Fig. 11 The flow chart for eliminating error in the cloud top
height caused by cloud motion

6 #ig

K=K AL R, R TR T =L
TEZENZTREN I, ®ER T — MR A
REEERM T RSB PRE, AT T =
LRI SRR 7 T e B I R iR 22, IR 4R T —FhaR
2O IETTIE. DR R R, LRI A Bk
AR FH RIS 75 24 KR, 54 O b T 42 ol iU, S
TR HARIREE 2 ESE. 32 TR 2 13l f 4G
BE PR , 2ol =R M SRR Z B — . X T
Ab TR AP B B B = 2 [ R DM % LA = R O 1%, 3
A — LR LA F 2 — IR AR L.

REFERENCES

[1]YAN Wei, HAN Ding, LU Wen, et al. Research of cloud-
base height retrieval based on COSMIC occultation sounding
data[ J]. Chinese Journal of Geophysics( =13, 5T , ki3,
. FT COSMIC #EERMBFHI =R EPTF.
BRYIIEEFIR) , 2012,55(1) : 1-15.

[2]Hasler A F. Stereographic observations from geosynchronous
satellites; an important new tool for the atmospheric sci-
ences[ J],Bull. Amer. Metero. Soc. ,1981,62:194-212.

[3] Fujita T T. Principle of stereoscopic height computations
and their applications to stratospheric cirrus over severe
thunderstorms[ J ], J. Meteor. Soc. Jpn. ,1982,60;355-
368.

[4] Hasler A F, Morris K R. Hurricane structure and wind
fields from stereoscopic and infrared satellite observations
and radar data[J], J. Climate Appl. Meteor. ,1986,25;
709-727.

[5]Hasler A F, Strong J, Woodward R H,et al. Automatic a-
nalysis of stereoscopic satellite image pairs for determination
of cloud-top height and structure [ J],J. Appl. Meteorol. ,
1991,30.257-281.

[6]Mack R A, Hasler A F, Adler R F. Thunderstorm cloud-
top observations using satellite stereoscopy[J],Mon. Wea.

Rev. ,1983,111:1949-1964.

[7]Hollars S, Fu Q, Comstock J, et al. Comparison of cloud-
Top height retrievals from groud-based 35 GHz MMCR and
GMS-5 satellite observations at ARM TWP manus site[ J].
Atmos. Res. , 2004. 72(1) ; 169-186.

[8] Bowen R A, Fusco L, Morgan J, et al. Operational pro-
duction of cloud motion vectors ( satellite winds) from Me-
teosat image data: Use of data from meteorological satellites
[R]. European Space Agency( ESA No.143). 1979 65-75.

[9] Szejwach G. Determination of semi-transparent cirrus cloud
temperature from infrared radiances: Application to ME-
TEOSAT[J]. J. Appl. Meteorol. , 1982. 21. 384-393.

[10]Simth W L, Platt C M R. Comparison of Satellite-deduced
cloud heights with indications from radiosonde and ground-
based laser measurement[ J]. J. Appl. Meteorol. , 1979.
17 . 1796-1802.

[11 ]Hawkinson J A, Fleltz W, Ackerman S A. A comparison
of GOES sounder and cloud lidar- and radar-retrieved
cloud-top heights [ J]. J. Appl. Meteorol. , 2005. 44.
1234-1242.

[12]Simpson J, Mcintire T, Jin Z H, et al. Improved cloud top
height retrieval under arbitrary viewing and illumination
conditions using AVHRR data[ J]. Remote Sens Environ. ,
1997. 72 95-110.

[13]Alan V, Willian J. An automated dynamic threshold cloud-
masking algorithm for daytime AVHRR images over land
[J]. IEEE Trans. Geosci. Remote Sens. , 2002,40(8):
1682-1694.

[14]Wu J. Triplet evaluation of stereo-pushbroom scaner data
[A].Xv. ISPRS com. 111 congress, Rio de Jeneiro,1984.

[15]XU Jian-Bin, HONG Wen, WU Yi-Rong. The study of re-
mote sensing images matching method based on wavelet
transform and genetic algorithms[ J]. Journal of Electronics
& Information Technology (TR EENK, B3, R —3K. &TF
INBAEB AR E BB RIS TR, B
FEEBRFR), 2005,27(2) :283-285.

[16 ] CHEN Ying, LIN Yi. Image matching and translation
based on lifting scheme wavelet[ J]. ACTA GEODAETICA
et CARTOGRAPHICA SINICA (& , pit. TR/
MR SILAC. MELFHR) , 2006, 35(1) : 19-23.

[17]WU Yi-Quan, CHEN Sa. Multi-source remote sensing im-
age matching based on Contourlet transform and Tsallis en-
tropy[ J]. Journal of Remote Sensing ( &= — 4=, [k N.
Contourlet A6 1 Tsallis 471 25 TR IB B ER UL C. 2B X
ZiR), 2010, 14(5) ;: 899-904.

[18] WU Yi-Quan, CHEN Sa. Remote sensing image matching
based on Contourlet—domain Krawtchouk moments and
improved particle swarm optimization[ J]. Journal of Astro-
nautics( R—4> , EN. T Contourlet 3, Krawtchouk %4f
BGHRL B 1 28 B B R IS e F A% ) , 2010,31
(2) :515-520.

[19]Lowe D G. Distinctive image features from scale - invariant
keypoints[ J]. Int. J. Comput. Vision , 2004 , 60(2) .
91-110.

[20]HUANG Yun-Xian, MA Shuo, BAI Heng. Error analysis
of cloud-top height detection by stereoscopic observation
[J1. J. Infrared Millim. Waves. (E=Alll, DXk, H#&. 32
PO 3 BRI == TOU 7 B iR 22 A, LM E B KR
#%) ,2012,31(4) :43-48.



