12 1 Vol 12,No. 1

2001 2 QUARTERLY JOURNAL OF APPLIED METEOROLOGY Feb. 2001
( , 100081)
1992~ 1994 1997~
1998 177 GMS s 3079
. 16 . 2764 . )
32 484 S 145 2280 s
98.8%, 86.4% . 1997 7 18~ 21 1998 6 15
- 17 , , 90%
GMS s s
9 b
b
b
(1]
.M ichael Brewer s >

] pPeak  Tag

[3,4]

* 4 M(G1998040907)

1999-09-23 ,2000-03-22



1

1 , 1 1998 6 20 23:33UTC,
GMS-5 1 A C ;! ,D .E

, B )

B , A .
2.1~ 2.15 , 15

, 2 ,

8 , A 5 , 4

1 1998 6 20 23:33(UTC),GMS-5 1
(A C ,B ,D ,E )
s s 20~
- 52°C 15 R s 1 . 0
~ - 40°C , . 2.1~ 2.15

15 1 , 2.16



72 12

,t. y -,\ :

) , 2.1~ 2.15



73

Level

GMS

1024 x

1024,

(1992~ 1994.1997~

15

6~ 8

1998

3)

>

2764

12

177

3079

585
780
448

1266

13
14
15
16

521

40

McCC

22
14

10

12

72
75
35

331

14
67

1198.

3079,1~ 12

11~ 16



74 12
3
ig Y2 Yz i AR,
NeuralW orksll”
Wi
s 586PC T
BP s ka2
4 EETRlE|
> MANE
(51 X x X HLAERY
4
3.1
32 , 2 )
484 s
2280 3,
“« 177’ « 2775 « 3” @ ’ @
;® /@ ; ® 1 ;©®
1 /5@ 2 ; ® 2 ;@ 2 /10
3.2
3. s
2 5 )
, 3. (overtraining) R
3 S 1,2,3



75

3
/% /% /
1 10- 60- 20- 2 1~ 10 484 99.1 2280 83.2 883
2 10- 50- 10- 2 1~ 10 484 98.8 2280 86. 4 738
3 10- 40- 8- 2 1~ 10 484 99.1 2280 82.7 1168
4 10- 18- 8- 2 1~ 10 484 90. 6 2280 86.7 300
5 10- 99- 2 1~ 10 484 90.5 2280 85.8 125
6 9- 63- 18- 2 1~ 9 484 91.3 2280 84.5 1291
7 9- 45- 18- 2 1~ 9 484 95.9 2280 83.9 1244
8 9- 36- 8- 2 1~ 9 484 95.7 2280 83.6 4277
9 9- 8l- 2 1~ 9 484 88.6 2280 86.7 300
10 9- 54- 2 1~ 9 484 89.2 2280 86.2 62
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65 307 316 439 294 441 535 697 538 423 329 294 139 78
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/% /
1 10- 50- 10- 2 1~ 10 2280 61.1 738
2 10- 18- 8- 2 1~ 10 2280 56.9 300
3 9- 36- 8- 2 1~ 9 2280 41.2 4277
4 81- 2 1~ 9 2280 61.1 300
5 81- 2 1~ 9 2280 61.1 143
6 10- 40- 8- 2 1~ 10 2280 56.7 757
7 54- 2 1~ 9 2280 56.0 1399
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AUTOMATIC SEGMENTATION OF SATELLITE IMAGE
USING HIERARCHICAL THRESHOLD
AND NEURAL NETWORK

ShiChunxiang Wu Rongzhang Xiang Xukang
(N ational Satellite Meteorological Center, Beijing 100081)

Abstract

Autom atic segmentation of satellite im age is the base of the autom atic identification
of cloud systems. This paper presents a com bined method of hierarchical threshold seg-
mentation and neural netw ork to segment the image into separate synoptic systems for r
dentification purpose. The processes include selecting all potential TBB thresholds of
cloud segments and plotting tem perature contours on satellite images for each thresh-
old, then selecting cloud regions which is identified by a certain tem perature contour and
best representation of synoptic systems, and finally form ing a segmented im age by com-
bining these regions. How to select these regions by com puter is an experiential and un-
certain problem. In this paper it is solved by the up-bottom and bottom-up heuristic and
neural netw ork method. A cloud pattern database is established. It includes 177 GMS
satellite infrared images w ith 16 kinds of typical synoptic systems in the summer of 1992
- 1994,1997- 1998. There are 484 training sam ples from 32 satellite images and 2280
testing sam ples from 145 satellite images. The neural netw ork accuracy rate for these
training sam ples is 98. 8% and 86. 4% for the testing sam ples. The experiment accuracy
rate for the application test is above 90% using testing images of 18- 21 July 1997 and
15- 17 June 1998.

The input of the satellite im age autom atic segmentation system is GMS im ages, and
the outputs include the boundary chain code, start location, perimeter and area of each

region. These outputs are useful to further classification of cloud patterns.

Key words: Satellite inage Automatic segmentation A rtificial neural networks HTf
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