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Abstract

The prevailing visibility and weather phenomenon observation at CWB weather stations
are used to be recorded by observers’ eye. The principle of electronic visibility meter takes the
solar scattering characters of aerosol & rain drop to estimate the visibility distance. The inter-
comparison study between these two observation methods is rare globally. In order to improve
the automated process of weather observation at CWB weather stations, CWB has installed
several digital videos and visibility meters for testing auto-operation possibility. This program
extends the result in 2013 to collect full-year CWB Mobotix M12 hourly images started from
July of October of 2014. From April of 2014, CWB provides VisRecord Windows interface to
collect observers’ visibility eye-observation outdoor and indoor on Mobotix monitor. We used
this VisRecord datasheet from all weather stations (except Kinmen) to turn our index values
well. The results show that the success rates are increased significantly, and proves this image
processing could replace human eye to identify visibility targets better on computer screen.
Due the failure of Mobotix M12 camera at Kinmen, another cheaper outdoor digital camera,
Reconyx, also play its function well as M12 device. The comparisons between visibility
meters and human eye record in different weather stations have better correlation (R? range:
0.478 to 0.824) than the previous year. Meanwhile, the on-site function test of circle-view
video camera on the roof of Taipei weather station has positive evaluation. Its case study shows
the lower resolution image could be filtered out the sharpness of targets well. We also finish
the goal of Virtual Basic coding on the replacement of Matlab image filter packages, and it
will be installed next step in all weather stations to complete the original expectation of auto-
detection of visibility with digital image system.

Keywords: weather phenomenon - visibility » image analysis
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#1: 2013 77 25 pA=2 2014 # 10 ® 22 p 2k 54 ~ 4~ £& ~ 22~ Vi~
& P iplzk Mobotix M12 % P fic = B2 W TR e drsk e » A TR RIxE2T p 0 R plskan ftp FR

Bejm ko (9L (FEAT LR o

Mobotix M12 £ i§.3% #c

A 5019*
e 9855
iz 10244
pig 5334*
i35 10264
% 10270
=i 10290
£ 10434

# 2: 715 Rk Mobotix M12 P 4= & 4L ~ BRI R om dr4 Lo L & B i (index

value) o
PRt L EEHR previous new X dimension- | Y dimension
(km) Index value | index value

= ESH 0.6 7 50000 1793-1915 1085-1160
KR F1HLRE 0.9 7 36000 875-959 1235-1319
I+ L 15 I 42000 479-600 1157-1195
e R R 2.6 " 12000 175-197 1118-1157
ot & 3.8 I 18000 1344-1402 1263-1277
21 e 7 I 20100 1044-1099 1264-1284

# 3: & 4 Rlxk Mobotix MI2 P &4 &L ~ BEREE F A 7B L foa L & B E(index

value) °
PRy DR | BERE previous new X dimension | Y dimension
(km) | Index value | index value
5k 0.4 20000 20000 593-740 1133-1184
PETE 1 7000 7000 908-953 1130-1179
ok 2.5 I 16800 1271-1320 1136-1180
B R 3.5 I 11450 1370-1424 1139-1169
101 ~ #& 3200 1700 1057-1070 1111-1182
#3p b 9000 9000 1113-1272 1155-1175
< % 16 I 7800 1736-1810 1072-1095
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# A:4542R = Mobotix M12 P &4 &4 ~ BEdEe B2 ifos d74E i foae L & B & (index

value) o
PR tf | BB previous new X dimension | Y dimension
(km) | Index value | index value
i< 0.7 90000 90000 997-1147 1297-1310
FEFin 2.2 15000 15000 1042-1110 1213-1250
R 4.6 I 3200 1300-1328 1233-1253
= AL 10 35000 35000 1150-1400 1200-1230
<k 1 10 I 4400 1120-1138 1869-1992

% 5:P 7 % iRlzk Mobotix MI2 B R4 & A4F ~ BEHLE R s 748 {ra L & B & (index
value) » ¥* & B 2 & {4 7 index value % ¥ 2014 & 8~10 * M12 4 B~1F s { &7 -

Py | EERR previous *new X dimension | Y dimension
(km) | Index value | index value
= Fe b 4.5 100000 I 1538-1739 1280-1319
KAL) 38500 I 689-869 1118-1180
< 18000 I 310-440 1112-1170
e 17 5000 I 1463-1523 1142-1178
I 21 13000 I 1697-1823 1124-1157
LR AT 18 6000 I 7-100 1052-1115
LE ol 27 12000 I 1355-1465 1151-1182

# 6: & &=k Mobotix MI2 P &4 & 4L ~ BEHLE Fijs 4748 ot L & B B (index

value) e
Py | EEHR previous new X dimension | Y dimension
(km) | Index value | index value
= B 1 3500 3500 184-247 1226-1259
2T R b 2 5000 5000 1259-1310 1265-1295
1 g e 6 4650 4100 320-394 1235-1265
=~ T 15 12000 45000 644-779 1223-1260
.0 20 2600 2600 962-1041 1250
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# T:% 2P = Mobotix M12 P &4 &4 ~ BEde B2 ijos 74 foie L & B @ (index

value) °
PR tf | BB previous new X dimension | Y dimension
(km) | Index value | index value
B i 3.5 I 2000 1422-1434 1333-1346
85 ~ # 55 25000 25000 1368-1398 1297-1349
g&.L 10 12000 15100 974-1136 1352-1384
# 8: 1P| = Mobotix MI2 P %4 &4 ~ BE3E B ijs 7L foie L & B & (index
value) °
Py H | EEHR previous new X dimension | Y dimension
(km) | Index value | index value
A7 3 L 7 70000 29000 1817-2000 1000-1080
I 15 150000 200000 1091-1195 1230-1275
AR 21 14000 14000 1454-1540 1090-1110

# 9: & P Rl= Reconyx P 147 &L ~ FEHE R A 7B e L & B E(index

value) e
PR LAE | EEAL previous new X dimension | Y dimension
(km) Index value | index value
1R 5 e 6 I 10000 1474-1572 514-546
it 10 I 4200 1356-1406 504-524
g 12.5 Il 6500 1132-1243 496-526
iR 20 I 5500 542-698 426-476
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% 10: 2 RIE(EFP iE*Jﬁ«% #k) Mobotix M12 2% index value 237 {8 = 2v= & 2.

L&

Fooop BB RlEbgcY % F 2014 #F 8~10 * MI2 B 15
O R N 0 R o

A i 81.5%

o 62% 70 %

i 5% 81.6 %

piig 11 Later*

£ % 20.2 % 46%

% A 33.8% 60.3%

e i " 41.8 %
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210 2plaa(DRLAS 2L T 2 (DR LA 1022 2T éha fiies it &
B A LRI LA AR BECT S (R > 2013 £ 02 2014 E n % ¢ K
LR RTREES AT

B EERPI RS F 2014 & 4-10 7

SITE TYPE  R2(2013) R? (2014)
4 # (46692) 5km 0.2396 *
10km 0.4809 *
3 14 (46694) 5km 0.1548 0.481
10km 0.2195 0.565
& P (46711) 5km 0.6629 0.756
10km 0.638 0.824
% 42(46744) 5km 0.2289 0.478
10km 0.5243 0.694
£.% (46748) 5km 0.2159 *
10km 0.1954 *
p? §(46765)  Skm 0.2328 0.738
10km 0.3409 0.758
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@B 1.1: % ® CAMNET (http://www.hazecam.net/ ) % ¥ % % #ic =B 4 A # 2 L34 A
(Cismoski et al.,2008) -
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B 2.1 (a): N LR == }
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B 2.1(b): £& -~ Bz~

11.»

£~ £ Pk 2. Mobotix % .
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(E) (F)

B 22.(A)AK B)a# (C)p "% (D)E&E) 322 (A& PRI LA RIRHFE
b o
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B 2.3(a): () AARIEE(T) 5 At
A iR 5 ARk 2. 30km X 3 (%) v
P 3 m £ & (=) 10 km £ /= (+)Google Earth 5t

34




B 2.3(b): (X )R =k (T)p » Eiplak 2 30km X = (Z)£ 10 km 2 /= (+)Google Earth
fe LR P 1ER o
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B 2.3(c): (F)E & pI=E(T)® 22 2k 20 30km 2L ()% 10 km 2 (< )Google Earth #:
LR P ARE -
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B 2.3(d): () S iEip k(T ) & P pl:
R = & O iplak 2. 30km X e ()8 Lo
LI m = /Z(=)% 10 km = fZ(5-)Google Earth i
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(A) (B)

(C) (D)

(E)

W 2.4: 5 pl=k(A) 2012 & 7 1 28 p 1L:00LST 5% % % » (B)~(E) & 2012 & 3 * 16
P 08:00 ~ 11:00 ~ 14:00 ~ 17:00LST % F P& %] £ i o
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B 3.1(a): Fh FA iRl =k 27 & 44 P =k Mobotix M12 2 ifaf 2 2 § T 0P {540 21 jEd o
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® 3.1(b): 4zt Rl sk 2 p 7 iRk Mobotix M12 B i 5 X § 7 chp i e
. Ty h] 1 =
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B 3.1(c): & & Bl =k &2 § 22| =k Mobotix M12 2 ijap 7 = § ™ 0P Rt 2 EEHL -
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Bl 3.1(d): 7= i p) =+ Mobotix M12 £ £ F* jp| =k Reconyx # i§af 7 = § T 0 p {4 B §E
%ﬁ o
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Site: Taipei (20131201-1231, daily)
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Bl3.4(a): 5 fod o4 % 5 A8 4 X £z & 584 4H44F 3.3 11 2013 & 12 7 1~31
P 1~24 /| priEps 741 3E(= 24*31) & p b= e 17 P R PEBIER(X )2 9 B 2R (Y

) °

site: Taipei (20131201-1231 daily)

= 1.6887 + 9.74949x : R= 0.60609
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X
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X X
0
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B 34(0): 5t i+ &4 5458 A Fmz Engd £ 44F 3312 2013 £ 12 7 1~31
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B 3.6:2014 & £ ™ Z % EEPIH F > 44 K Munster University % % >t & * § %Pl =k
B IR o

B 3.7: 4% B Munster University 3 fe 5% -k & & % icd (iv L & = 1 km)= Vaisala PWD11
i LR R e
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site: Kinmen (2014/3/28~4/15)

2000 ———— e
- et Pt P
e e
S it
azive .5 e
r SEN i “-4-:,3.1.":'._ .
1500 e | 1 & e Wy
- L A TE
RPAL, v P... TR
- L) 1-‘ : ."_l.‘ﬂ?:'.. - -}
= i ] ,‘_.*_-"3'-"-" .
o 1000 f.'l'“' I -
EL. '.. -l-‘ LI 5
= '.-n:‘-
e
500
Y= 085X+25511 R=0.861
-
0 I 1 L L L " 1
0 500 1000 1500 2000
Biral

B 38(a):2014 & £ Z FHFH EBEPIHF > PWDIL it & & RELR &2 BIRAL it L R

RITE VR o

visibility comparison (Kinmen, 2014/3/28-4/15)
2000 2000
A
vl
z o 8]
- P‘.“.‘D1ﬂ
[ == pwot i s
-
1500 g 2 & 1500
//H/ *
/ L ]
A7 g
£ , /.// [ 1 5
= 1000 s 1000 =
2 . o s ~
m [u] =
/ . 2
pres
s [ |
E: >
500 4 500
7
b 2
A B ——Y=0.76X+208.77 R=0.65
’ -
E -— Y=093X+92955 R=090
0 0
0 500 1000 1500 2000
Fue (km\

2014 & £ 2 H o EEpIEH T > PWDI1L & & B &R £ 22 BIRAL it L R
BIE(EY f)fo & PRI BEBI R 4 1 P ARELRI(X $ib) vt #e o
48

# 3.8(b):



Kinmen (2014/01/01~08/12)
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B 3.10:2014 # 9 * 7 p 08:00pm ™4 % 11:00pm ¢ A Rl=k 5& Mobotix MI12 % i} -
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2014/09/07 21:00

2014/09/07 23:00

g
Indexvalue 22017

2014/09/08 02:00

B 3. 11: &A=k VM5 #214-2014 & 9 % 7 p 09:00pm ~ 11:00pm~9 * 8 p 2:00am
Z P A H ¥R index value B & -
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June of 2014
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B 3.12: 2014 & 6 % 5 A iplek MI2 A B PR @ | dre il B A 1 iRl (EYE) 2 #t 2
By o

18240 X 2736

5139 X 2736

Bl 3.13:2013 & 12 » 31 p 13:07LST 5 #* iR=k VMO5 B 3582 etk & (= 18240%2736
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3 Forml

E®HA%RE) 04 kn

| Command |

RS20 10000 [{04077 3

l

EEETEEZVBEHAVEE R/ (104077.3)
MatlabEHEJE S (143167)

B 3.19: Windows AL % T # % 8 «h Virtual Basic(VB)3# 7 # B Matlab & % #cs8 p 2
¥

1 "Prewitt ; §2 "Log ’%’» MBI A B M2 i 8% o

e
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2. PHEE (1 0km) ¥ 2. PEE (10km) v
3{SH8 25km) v 3EHIE (25km) [V
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