Eak H1HY
2020 4E 1 B

AP ANES PP
Infrared Technology

Vol.42
Jan.

No.l1
2020

ETEAFINNEZESEREG RS REZL

5 RV ko ozl mpg!
(. FEESAE EETREYE, L 201306; 2. FURE 18K ZHRIE BT B, 555 850033)

WE: HASPREARTRAAGARTEAERZNMMA. REF—RARXLERNZ T FHREN
EXBRERERMZEAIHER RN FARARA, TAZHANARERT FHERHK
o AXERMRNE N ZAMR 15min WEREGHTH, RAERETEHESFHR, ZIHT L#
TP ERERE, REENER EREETERFINZIHESP KL, TRERSENZNZTE S
RS RERBATHIER, K= —FHELE 91.69%, KW —HKEiLE] 76.10%.

KR =S BERFD; RoW5,; EREGAE

FESES: TP389.1 XEkFRIRES: A XERES: 1001-8891(2020)01-0068-07

Ensemble-learning-based Cloud Phase Classification Method for
FengYun-4 Remote Sensing Images

GAO Jun'?, CHEN Jian', TIAN Xiaoyu'
(1.College of Information Engineering, Shanghai Maritime University, Shanghai 201306, China;

Abstract: Cloud phase classification plays an important role in meteorological forecast and climate research.
The image of meteorological satellite FengYun-4 (FY-4) has more channels and better resolution than FY-2.
So it provides new remote sensing data for the study of the cloud phase. This study uses a brightness
temperature cloud phase index to obtain cloud phase data. Thereafter, using the cloud phase data and
ensemble learning algorithm, we develop a cloud phase classification model. By applying the cloud phase
classification model, the predicted classification accuracy of water cloud and ice cloud are 91.69% and

2. Information Promotion Office, Department of Economy and Information Technology of Tibet Autonomous Region, Lasa 850033, China)

76.10%, respectively.
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Table 1 Imaging settings of AGRI channel

Channel number Central wavelength/um Resolving power/km

1 0.47 1.0
2 0.65 0.5
3 0.825 1.0
4 1.375 2.0
5 1.61 2.0
6 2.25 2.0
7 3.75H 2.0
8 3.75L 4.0
9 6.25 4.0
10 7.1 4.0
11 8.5 4.0
12 10.7 4.0
13 12.0 4.0
14 13.5 4.0
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Fig.1 Sketch map of BTCPI
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Table 2 Cloud phase classification feature extraction

Number Feature name Explain

1 BT;.75 Brightness  temperature  of
central wavelength 3.75 pm

2 BT¢s Bright temperature of central
wavelength 6.25 pm

3 BT, Bright temperature of central
wavelength 7.1 um

4 BTgs Bright temperature of central
wavelength 8.5 um

5 BT, Bright temperature of central
wavelength 10.7 pm

6 BT, Bright temperature of central
wavelength 12.0 pm

7 BT 55 Bright temperature of central
wavelength 13.5 um

8 BTss 107 Bright temperature of central
wavelength 6.25 um and 10.7
pm

9 BTio7 12 Bright temperature of central
wavelength 10.7 um and 12 um

10 S;1 (Steamindex)  Bright temperature change
rates of central wavelength 7.1
pm and 6.25 um

11 S35 (Thermal Bright temperature change

infrared index) rates of central wavelength

13.5 pm and 12 um

2.2 LWERE

SEBGAF A scikit-learn HLAS 2 2] EHEAT BEALAR AR
PEEE, 10 BRI T RS 2] . BEHLARAR
I VIR A o L, TR 43 Bt

TG EAT T, 13 2 2B mOK = MK S IR,
TR B N TN A 45 2R

3 HER51E

AR A G R T AT LR . — T
T MALSE AT B, 55— T B kAT LAk
31 #MiExtte

RLBE 0 gt B il it N IR g2t SR IEMG, %07
AT AR B 2 A A S 25 AR Ah = A A
(5 R o

JEE 2018 5510 H 23 H 7 1 (JbaAf[E] 2018 4=
10 A 23 H 15 i) ) FY-4A BIREGIENRE, 1§
AR Z R K E G T s S 2, BEINE
ARG RERRE U5 BT = A B
FY-4A &8 & i & . Himawari-8 z 7 i B 3HAT L4

Bl 4 59 3 P m iA& D R EIE ML R E 7 = A1
SHE. HA@)h FY-4A B aMERE, (b)AARHE
FERBIMBAIE S RERE, (o) BP #HEM L 732K
ZERE, (d)NBREE SRR E . B 4 LLEH,
A SCH R R K K UK = FK = IE#f 4 2K
FY-4A BT =& il = 5 RS K A K S
BED Koo AICHRE KSR K ERITAK
= BHHESMTRERES, FilRE =il
A REE R (o) TR B BOK =R

Wwater type

mixed type Mlice type
(@) BT ot (b) ACEILER
(a) Official cloud phase (b) Method result map

Wwater lype Mwater type
Mlice type Mlice type
(c) BP #1444 (d) BMEE
(c) BP neural network (d) Threshold method

K4 ANRSRDMETRESERE
Fig.4 Cloud phase classification results of different algorithms
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Table 3 Details of cloud phase state classification model
assessment
Algorithm Accuracy  Error Rate  Sensitivity — Specificity
ensemble
) 86.63% 13.37% 91.69% 76.10%

learning
BP neural

79.93% 20.07% 79.10% 82.23%
network
threshold

76.38% 23.62% 83.48% 55.75%
method
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