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Fig.1. A digitized cloud patter.n using a 40 X 40 matrix of locations and a 16-level
gray scale for the time stage T=1.
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Fig.2. A digitized cloud pattern using a 40 X 40 matrix of locations and a 16-level
- gray scale for the time stage le 2.
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Fig.3. A display of cloud patterns and brightness centers (C’' s ) in each group using
S=(0.6 in picture 1.
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Fig.4. A display of cloud patterns and brightness centers (C's) in each group using
S=0.5 in picture 2.
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Table 1. A part of statistical data in each group provided by a grouping

subroutine from Fig.]1 ( S=0.6)

The n-th No of Guess Ave. Brightness Root mean
group points center /éente‘r\\\ Weighted center iqsu(a;(:ﬁx;h-
1 50 (48.2,53.0) (44.3,55.6) (43.9,56.2) 17.7
P 19 ( 18, 15) (26.2,20.5) (26.0,20.4) 15.2
3 10 ( 72, 18) (74.4,23.4)  (74.3,23.2) 10.7
4 22 ( 36, 18 ) (34.8,33-8) . (34-4,33.8) 17.0
5 18 ( 75, 42) (78.7,50.5) (78.6,50.4) 10.2
6 5 ( 96, 48 ) (88.2,52.2) (87-9,52.2) 8.2
7 22 (¢ 27, 51) (31.5,é0.7) (31.7,61.6) 18.8
8 13 ( 30, 72) (40.6,73.8) (40.4,73.4) 21.8

9 / ( 51, 78 )
10 14 ( 75, 96 ) (81 ,100.D (81.1,100.1) 11.5
11 / ( 96,102 )

= B2z2BVERRTERBZHROHHEN(S=0.5)
Table 2. A part of statistical data in each group provided by a grouping
subroutine from Fig. 2 (S=0.5)

The n-th No of Guess Ave. Brightness Root mean squ-
group points center center weighted center are radius(3dim)
1 21 (40.4,58-6) (40.7,62.3) (40.4,62-1) 14.7

2 / ( 78,15 )

3 9 ( 15,18 ) (17-0,24.7) (17.1,24.1) 17.6
4 / ( 57,18 )

5 4 ( 69,30 ) (69.0,31-.5) (69.0,31-4) 10.0
6 16 ( 21,33 ) (24.9,41.1) (24.4,40.5) 17.7
7 4 ( 27,48 ) (30-0,50-2) (30.0,50.7) 10.8
8 15 ( 72,48 ) (75-0,56.2) (74.8,56-3) 9.8
9 4 ( 81,63 ) (81.8,63.8) (81.8,63.8) 5-3
10 20 ( 24,66 ) (28.8,71.1) (29.1,71.8) 19.9
11 25 ¢ 39,75 ) (38.-6,80-9) (38.1,80.6) 19.5
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Table 3. A part of statistical data in each group provided by MATCHING—-2

subroutine. ( Set A=1)

The n-th group

1 2 3

5 6 7 8

No of points 2] 10 7 19

XC(K,2) 39.5 17-6 67.5 25.8
YCCK,2) 61.8 25.2 26.3 42.4
80.0 67.1 70.5

BC(K,2) 71.4

8 11 10 35
71.3 80.1 26.0 36.3
57.0 58.4 69.7 78.3
68.8 61.8 75.0 R82.0

B Ak R B 2 A R R SR S 4 I
(MATCHING-1BI@&APHFKA=1;K3=17)

Table 4. The results of fitting function and matching priority during each

iteration. ( Set A=1 ; K3=17 in the subroutine MATCHING—1)

Fitting function

Matching The n-th iteration

priority n=0 n=1
A F(5,6)= 0.53 F(5,6)= 2.28
B F(1,1)= 1.86 F(1,1)= 3.00
C F(8,9)= 3.70 F(8,9)= 4.47
D F(2,2)= 6.58 F(4,4)= 5.19
E F(4,4)= 6.93 F(6,7)= 5.79
F F(6,7)= 7.37 F(2,2)= 5.95
G F(3,3)= 8.05 F(3,3)= 7.54
H F(7.8)= 9.71 F(7,8)= 9.52
1 F(9,5)=73.10 F(9,5)=73.05

2#A=0;K3=17 > Bk H fe] o

XM=DX (7,4)=-7.37 s YM=DY(2,
2)=3.76 ° REKRRBHFESH 7 EEH (
RA ) » R HE REY % IR H I o Hhig
H A8 2 BB AR KR K 3 » AE R o
(6 )7/ 6 PHLEKEH AN B R E -
EHEBAMATCHING -2 I
LiA=1:;K3=14718%XM=-7.79
3 YM=5.59 o« @—KkRAEIAT53 8 MK ¥ (
MW7) HpBAZBEEBE NIRRT (X)) °
HEEREANRSTERBE T AR A T RN

LEA=05K3=14 §8XM=DX(5,
5)=-7.24 ; YM=DY(1,1)=5-67%
MRk TRERH 8 MR H (HFRA = 1 #F8g
HER) - BR(FL) - HPBRA—EHEYH (F
Hf ) f9@E s F (5, 5) =13.59 ##&/)
RK3 TR EE TSRy BREIS

WEE~ZLH mEEES  HEBEES )
RZRE S5 ~M8 o EEPLURBFRERE R
FEEDL ZABTREBE BRI P EERDO
o REAME B 2 B R BB/ NEALUA S By
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(MATCHING-1 BIX$PHA=0; K3=17)
Table 5. The results of fitting function and matching priority during each

iteration. ( Set A=0 ; K3=17 in the subroutine MACHING-—1)

Fitting function

Matching The n-th iteration
priority n=0 n=1 n=2 n=3

A F(5,5)= 8.60 F(6,5)= 4.60 F(4,4)= 2.78 F(5,6)= 1
F(4,3)= 8.80 F(5,6)= 7.58 F(2,2)= 4.68 F(1,1)= 2
F(7,1)= 9.43 F(1,1)= 7.95 F(5,6)= 8.-06 F(8,9)= 4
F(1,6)= 9.72 F(4,4)= 9.03 F(1,1)= 8.52 F(4,4)= 5
F(R,8)=11.09 F(8,9)= 9.99 F(8,9)=10.14 F(2,2)= 5.
7

o}

7

W s~ N

o o}

F(2,2)=11.54 F(2,2)=10.88 F(3,3)=10.20 F(3,3)=

F(6,4)=19.10 F(3,3)=13.24 F(7,8)=13-40 F(7,8)= ¢
F(7,8)=16 25 F(6,7)=24.33 F(6,7)=1
F(9,7)=52.70

- I O T m 9 O w

.82
.68
-39
-26

68

.63
-67
-81

X BRRBEFBZENEBEHAEHELIERF
(MATCHING—2BIBEXHhHA=1;K3=14)

Table 6. The results of fitting function and matching priority during each

iteration. ( Set A=1 ; K3 =14 in the subroutine MATCHING—-2)

Fitting function

Matching The n-th iteration

priority n=0 n=1
A F(6,6)=2.25 F(1,1)=2.33
B F(5,5)=3.38 F(6,6)=2.49
C F(3,3)=3-43 F(7,7)=2.94
D F(1,1)=3.45 F(5,5)=3.30
E F(7,7)=3.72 F(3,3)=3.61
F F(2,2)=5-34 F(8,8)=5.15
G F(8,8)=5.74 F(2,2)=5.65
H F(4,4)=6.60 F(4,4)=6.68
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(MATCHING—2HI®BLXHPHA=0;K3=14)
Table 7. The results of fitting function and matching priority during each

iteration. ( Set A=0 ; K3=14 in the subroutine MATCHING—-2)

Fitting function

Matching The n-th iteration

pr‘iority n=20 n=1 n=2
A F(1,5)= 9.68 F(3,3)= 6.92 F(1,1)= 2.33
B F(8,7)=10-42 F(1,1)= 7.13 F(6,6)= 2.49
C F(7,1)=10.71 F(8,8)= 7.34 F(7,7)= 2.94
D F(3,3)=10.85 F(6,5)= 7.57 F(3,3)= 3.61
E F(2,2)=13.23 F(2,2)=10.03 F(8,8)= 5.15
F F(6,6)=13.57 F(7,7)=10.67 F(2,2)= 5.45
G F(5,4)=14.64 F(5,6)=10.91 F(4,4)= 6.68
H F(4,4)=12.57 F(5,5)=13.59
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An Automated Technique for Determining Cloud Velocity
Using Simulated Cloud Patterns
Liang - shur Su
Department of Physics
Chung Cheng Institute of Technology

ABSTRACT

A pair of simulated cloud patterns, which consist of 40x40 digital gray level va-
lues on each picture, have been used as input arrays. An objective computer technique
called “ ISODATA ” was introduced in this study.

Centers of brightness, which are determined on the basis of area and quantified bri-
ghtness, are found by a grouping subroutine. After using two different kinds of techni-
ques, the well clustered groups are obtained in each picture.

Cloud motions are derived by a matching program that matches brightness centers on
two pictures. Selection of different values of the preset parameters would lead to diffe-
rent sets of matching processes, and get a capability of display the patterns of clouds
on a TV monitor.

After comparing four sets of results, the best operational technique to obtain cloud
motion vectors from GMS data has been developed in this study. Further study is re-
quired to process the digitized cloud patterns in real time, and with appropriate pro-
cessing, the results of wind vectors may prove to be very valuable as input to numeri-

cal forecasting models.



