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Abstract

The visibility in a region not only reflects the quality of the atmospheric environment, but also has
close relationship with people’s life. In general, low visibility weather affects people’s economic
development, so the real-time observation of low visibility is of much signification. The reason of
low visibility is closely associated with meteorological conditions. The low visibility weather phe-
nomena mainly contain rain, snow, fog, etc. This paper proposes a recognition method which is
based on low visibility weather phenomenon by means of the influence of low visibility weather
phenomenon on the image information such as the image contrast, saturation and brightness that
can be employed for training and classification. We establish a classification decision tree accord-
ing to the distance between the different categories in the process of training and building support
vector machine (SVM) classifier for the decision tree. It can classify the low visibility weather im-
age automatically and intelligently. Through testing a huge amount of images downloaded from
the internet, the experimental results show that weather image mean recognition rate is over 70%.
After adopting the voting scheme via distributed recognition, the final low visibility weather rec-
ognition rate is more than 95%.
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B A R mH ORI AR, A2 15 A KBk, BRI BEHR -t AE AN W A FE
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SRt RO A AN A, SVM S0 TGt T2 >) BB B Y 10 S A S5 A XU fie /NP S il b ) — AT BB &%
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Figure 1. An example of SVM for two classes
B 1. SVM AL MR 5 R EE
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Figure 2. An classical example of sandstorm images
B 2. RS RSRG

Figure 3. An classical example of fog images
E 3. BRERERS KA

Figure 4. An classical example of rain and snow
B 4. BBRIREXSRA

AEPREE—ME R RO G, AR R G 45 RN S SR IR R . X TR SR R
P RINTTIEE IR — R, A RE R SC R BALITE, AT AR R BB RESEINRE XL i) BT
FEBA LA A 753 2225 R I 17 Lo

3.1. EREE4FE
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YUY EZi 0], AR ERH HSV Bt i

HSV Bie 2= A2 AR, Smith 25 AR 35 AR X620 € B VLR SZ 1M Q13 R Bt = 18], e Bofg = A2
Z: (i H (Hue). 1BAIE S (saturation). FIFLEE V (value). 2B (V)2 45 AR B2 B0 B BUR R E
JtREEE, SEEOEOR, BRSNS BRI URAR, SERIEOERIS: BiEH)ZECHEE,
BHRA T EEDERE KRR, AR ARG RE; WAIEE(S) [11]2 5B Rk
FERE, WORIBEREK, BRI, WIRL. W, WREEE. 5 ANR E R B &2 B AHE. W
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SER, PRI A BRATT AR ST BN AN B R (AR b 2 R IR (5 B2 O R N AL SIS RRAE . HSV Bl
B B AT AT O INZS 54552, BRI AE T S LA GG A G A B A5 AT N Y )32

3.2. BUIBYHE

BRI LR AEBT R, HASHEIE GRS E A e R I MG RER, H4
TRET M5 EGORYE, ENBEMEEL AOCH AR R AR MR AR AT X 2 JT R, Bk, BT
VIR AEZ A, BATIE 5 ZHR L —Lem] DUR I R R 5045 B HOHRAE, A SCRT iR ik o R S0
FFIE

SUBAHIE R fld B R TR A — A 07 20, (HRE AU se s BB R T AFAE, A RERILEE
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Rz b, RVEFRIRIIA R BARRAME R SRR, T2 B R — X AT e is AR 2. PR,
X DR A e VA AT R LIRS SR 8 B0 i 22 48 o B B AN T, AN 2 IR JR A ) 4 22 T3 UL S A
e VBN — MG AR, B BORAIRGTR RE ST . W B SCER R AL SR B UL R 7 i S T
JU. B, (55 APk

IR PESCE SRR (GLCM) R SO 70 7 1) — Pt RUARER, Gotlieb AT Kreyszig &8 AFEHT FEAKEESL
AFERE R ARSI IR, Gl RS, SR T AR 8. BIERE. ARSCIEDU AN SCHEIRAE . 1207k
FEIENAE A SR AR SRR ), R AR B SRR AR R IR SR AL, RERS AR A (A P SUEE LR
AR K R S ARG &, RIE, A AESCER A S 2 12 N o AR SC 2 200 I SC AL
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FHBE d R I XMER DB BASHILIR TR IR . BAR GLCM 22— MR FRAERE, A& B Al
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Table 1. The mean of three elements
F 1 EXXREREGHN=EEZFE

i LRI Eils-
E= | 0.3390 0.1027 0.6321
37| 0.3226 0.1202 0.5054
[ 3er 0.3928 0.0453 0.6863
Wk 0.1083 0.5810 0.7339

B 2R AEE . (B2, BERATERRZERTOMER R TGRS AR, . WL
SRR R I ATRHE 0 MA L, FTUR=AZHARKETMZE R R GE T E. KUK, ERAs
KIAREGEORAE AR, B T ORA BRI, SRR EE ) IR AR AR 120 AL, B
SRRt AN RERE E AT BT o B IE R 70, BATESR AT CLE N (A5 B 2 R E B
Bk, HIGEE =S HEE MM, BEEMETN K, T RPRMENN—K, HREESMEE
KAEUER, P RIFIRANEE R EA GEl s O IE R =S80 TT. B, 34175 2z 5B & 1
SUERFE, MR,

3.4. EgSEEFEREES SR

KRR EIEF KT %, ARG R R SORHIE . SR E S UKL —FF, EERG AR
AN AT F I O 21, 8 T R 0 A PO B B B I R A A2 Al o BRATTE I A P A SR R R D5 9K
THE DA SLAAERE P, BUIEBA 1, MEESRHIN 00, 45°, 90°, 135°, LANZ5AU A B fir s 2 & 1)
SUHAFIE(R 2).

4. BF SVM HIE & 53558

BRI R, FATZ R PSR B0 E B, AN B B R AT 8R4, 2N
EEACH R G R M A B4R BA S 7026, Bk, SRR I 2RO 1 R 2 81 K8
SRR, SVM 73 2858 PR ] L 7 ST 8 1), (E AR BAE B ATT P A8 ) A 0 22 R R AT 702K,
ToCh 5 A PSS I 1) B 22 25 [12] . A EELE T =K 4 R AR 4 P IREE R AEB 2K &
Ja, SVM KA PN AR HERBUN MR I PO HERf 3, AR T

HERf A = VURHET AOREAS /DI 22 R FE A < 100% (6)

K 5 Rk DU RARRE W R S KA BARP R, o ) ol o 0 B A SIS P P B B A Al
5 AAIREI I BARN IOV IR, H AR 1 AR RRAEGRORRMEREE, AR EER
DRMAER LR B &, AR 2 RN T 2 KIERE S, HEEZER TSR,
FIAZAE 3 IR BRI SUERAIE,  E 20D R BAMERN KGR E .

ASCHRHAT T 10,000 FRAKAE WEER MR, Hrh R4S R &K 2000 5K, 1000 7K AR FEHE
FRAE, 770K, IR 1000 SR AR ENLIRER, T& 3 AR R .

MRS KA, EHUE GBS IEAE N R 0 RS HOR AT, b 2 R EE
IER R 2 f i, BIA 82.5%, 5558 KR M IEH U 5K, 5 61.8%. MAATHLE I EERZ RE
FHERTEBEBFRSTRAEERE EAERA 0, P RRR S EMRAE RS, XHE 555
RAEFIAES



Table 2. The features of textures

2. gURFHER

P_mean E_mean IM_mean R_mean P_std E std IM_std R_std
Wk 0.0496 0.7141 0.0886 0.0889 0.0014 0.0195 0.0253 0.0014
F 0.0670 0.7067 0.0315 0.1608 0.0012 0.0139 0.0077 0.0009
[ 0.0306 0.6895 0.1126 0.0794 0.0030 0.0282 0.0315 0.0021
[ 0.0158 0.6249 0.2431 0.0258 0.0010 0.0192 0.0565 0.0007

7 P_mean FoRAEEAIYIME; E_mean FRMMIEIE; IM_mean F R BTEEE; R_mean MSCPERIIME; P_std FoRBeRMARMES; E std &
ARRIPRERE s IM_std FoRIERE BObRHES ;s R_std R kMR bRifE =

Table 3. The tested results of SVM
< 3. MEN S FRFMRER

KA FEARA TERIRGIE
W 1000 82.5%
5 1000 61.8%
[(Z455] 1000 69.6%
(2= 1000 76.4%

&L

HFIHIAA3 <

%%%ﬁ2<i: e
%w%#1<i %4
e

Figure 5. The classification and recognition process via
decision tree
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W, FE ERUFEMG B SRR B — AT 5 k)[R — IR AR SR TE 1k 3545 52 4 I 1] R 2 () £ 1
HEREIE, (HR R TR LS RS R IR fe (2] [25], KESRotR i —M 1 /N e 222 v LA
B2, AR S B ) F PR [ RAAIR T 2 IR B (B e o K (K > 3) Hob% %), X
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Table 4. The tested results by distributed voting
= 4 HRNREIRALIEHR

K25 FEARA KL IEf IR
W 183 97.2%
%50 198 95.9%
[Eash) 243 97.1%
[ 164 96.9%

M 4 mTULE Y, HAUUNIER RS T 95%, g T4 3 g U IER =, IEM 7 3&A170
AT PR R SRS A R 7 EUHI RS, FEARR L FEFRA IR BE LSRN, LU % Ny 3N ki
F 225 AT 17 22
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ACHIH SVM, 455 B iR Sl 7K EE W R BB 00 B 3R 7028 . ASCEZWFT 1]
BN SO A SR BT AR DR IO A 2 SRIS A EIL 1 AN R R RFAIE 2 B0 TR HE R - A A AT 31 52
PAVENIE, —HUX I RE W EEAME R T Z3 R SARB E, JF S AT A5 6 5 DI O A B
Fo KGR EBIRA R R 5 IR FMAEHVIN SRR, REERERNRIMREEGW. T, 5.
WS, N7 R BRI S e E . SCOUREE MR TBR I H SRR, AR 7 —Fhd
TEAMRME AR BRI EE R R RGNS, 2Rl R R RIS GO 5 B
Wi, SRHCEER AT LLRE . WA SRS IS BUE ST IR 2K, AR IR R A AR A5 2R A
IR B B Ly RS, IO TR R SRR T AL(SVM) 7026 8, MR EE WL R AGHAT H Bl e 2K
WU o SR HLIB L ) LT SRAR BE LR R SO S BRI ZR AN, SEagoe IRRE WL EE R R B R 11
PRI ATIE 80%, RUNZFVESEATT LS F B R H 3R A, AT A Rt BN TR
W

HEIRE, BT REOCBS) NSRRI A REA 2 DA R ERAREARNL, AT
PAERER[A]— R ABLR A — [ R A A B, 2R )5 F XL A b 7 — I TRMEGR AU A Rl 5 A
W8 B SRR, B e RIS SR o€ e A BRI A5 AL, R0 IR ik 959% L L. R — 2 TARFRAN
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