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Speckle noise pre-processing technology on image
captured at night for pattern matching
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Abstract: The real-time images captured at night in pattern matching are usually corrupted

by speckle noise, which depresses the matching performance. In order to suppress the influence
of speckle noise to pattern matching, a new method has been proposed in the paper. The speckle
noise is marked and then is out of correlation statistics in pattern matching. Compared with the

most popular algorithms, such as median filtering and the average filtering, this method is more

efficient for pattern matching. Experimental results show that this method is available.

Key words: Images captured at night; Speckle noise processing; Edge-based correlation

51

il

for pattern matching

HTESHMTEMLEAEHRER . 5 TEATHR
FL AL BT LAE S Bk T 1) M ) SRR R S F R L
RBEFR ERTE . RAEGRRES 5 THEK

BB ML REARIR 20 FRBB TRELE, 89 AR ), S 2 (8] R A0 S5 B AE R 2 (AL AR T sk

KRB
EE®WIr:

2003-10-08; 1T HH¥H:2003-11-07

EHE 964 . B AL RLA BT FENBEARLEMATEEEARTENTR T ERBRHEES - 5% -7,
ZHEEFI.



%38

TEAF . AN BE TR P HmrkEHes

279

37 7 7 B e B s e o A 6 19 K BE A O O B HE R
ZEN T BOCH W, R I 0R B AR LR R
Bl TEANRAEBESEREHIRES AR Th
5% 3% BT ARG IC B A R RE 48 0 . 5 0 TE X I SE BEAR M P

LAEE B B R385 K R E AR W L vh (B i 22 (R i
PRV R IR ERCH AR B R . PN
BOETE & A Ay RO R oT i R A P E RO
OB AR 1 24 AR T, LA B R 75 B 4 0 B Ui
CEP7E 5 SC B9 I8 B4R P O B R sl /M ) AT 42
PE 5 2k S P T R AL X 51E
R R A 2 AR 0 <0 S P ) % UK B B A O BT AR
BB oTAY AR K BE (. — . B AR R ok
AR S E T ER - FREENE 1
BRERCH PR EERBRAE: B — X
P 7 4 2 7 R AR R 7 ) [T PR 7 A T T
BOEMRELASRAYT L. EOR K ERREE,
RHLEFEMDZMRCRTERERALR, 5%
B HCRHCR AR » I B b 28 B R 0 i T
FIEM KN B M S % EZE M ER, A 26
B ST AR SCHR Y — R B B T A O I A A 0 S
HUAL BT B ——FRIC MR S Ak BIARC 300 B {2 R A
WP A TE A R IE I B R N s AR 2 5 M B i, LAY
B i SR 7 X DU A . (R B (U A
P R ¥ K S AT A B 3R 2 SR R TR aE
o B8 o B T ARAT o 0 Bk 4R 7 B R S RE (I IR 1R 78
Bl 55 8 09 0% B, 1T ELAS 5% 00 R4 A i 4 4 4F

1 BESHRALE

L1 BRESW
EFRANARELERPHREEINESS %%
HEEMNXRBRREZMMER. B 1), & 2
(b) J9 SEHA#) ¥ WE 2L (8] B4R, B 1(a) B 2Ca) Hy 3 i
MY IE B UL AL AL 5 SE i B RS A 2 3 Sk 71
WP R AT LR B St B R R B A IR
FIMBOBERBHE . 200, BE EBEHEHMH. — £
FAR AR 8 JOORE 0 0k (W 7, S ol L L AR R

=GR HTRERAESES: —ERfPE
LS IREAEE R R KR TER. 58 KM
thA S T 2 T AT AR,

(a) BH KR OFTET

{a} Reference image (b) Ornginal real-time image

captured at night

Cod o {B i B (d) 28 e Mg RICE

(e} Image processed by (d) Image processed by (el Image after marking

median filtering average {iltering roise

1 EiRlbmEgi

Fig.1 The processing results of the first image
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Fig. 2 The processing results of the second image

MR BB R IR A e i . 8 PR e 18 e IR
— MBS A — S 3 75 395 PB4 o T R )
Y R IR 0 4 1 [ X AR e T LA R R /0N




280 it M LA

F 33 %

KBANES X BLRER I HEE. B/
XEBAESE XN ESPEEBE. . HEEES
FEERBEENEHIEENBORZ B, XA L
ME 1(b) B 2O XM MIE & REF L, Fot, &
LHRERREPHRERFEL TERTERRELRME
T 42 Jo) B A D S7 A e 4 U A ) X BREAR R 78 3 AT A
id. B RX PR S ST 2 Rtsie . B RE
SALEM .
1.2 MAERD

REHEBRHI AGH HKAH MXN, BB
RAEER .

M-1 N-1 12

1 .
STD(A) = [ 37 2 22 (A ~ MEAN ()" ]

(1)
HH MEANOXNBE® A ®3E. AEQTF .

M—1 N~}

MEAN(A) = T3 MAG) (@

=0 =0

ﬁ‘_j)‘( Mave(ivj)jg A(lv])ﬁg sXs %iﬁ:‘lzﬂgﬁvﬁ'%
A

1 ..
sXs—l(ZI: ;A(I’y)—A(l'J?)

(3)

M,.(i,5) =

U R 7 A B9 0 RE M K

ME {AG,j) —MEAN(i,j) > 3STD(A)&&

' A(lv]) _Mave(ivj) '> T} (4)

BWa AGDAREA,
AP THRELAEHRE SEGESRRELEX.F
BEAAZRHEARRBI. S8 s AN SRR
MAERERERE X MEREREA. N s RER K.
RBERA, Y s=7,T=18 i}, BE 8 57 W47 1070 ) 5
It AR P BT S RS
1.3 BEQE

A 1e) B 2(e) 51 0%HE 1(b) B 2(b)# 17
BAERICHER NPT LUE L ARICRF SRR
HER AR IC ) BEAR R 75 T LR i X3, O R S e

RE T, T LR o (B OB 5 4 7 . B R R AR 5 4B IR
AR T IR B B AR RS s R 85 7N 7T R B (R O
M7 BRI QBB KEERERS SKE
6. BELERRGRSER, h THERS QHEMHEE
TH X LFEFNEHRRE N W, R ICRE
RE AXNGRAE R RTREELCE, MEERA ST
MEARRABRTARS SGIHEE, N 41K HBR YRS
AR 0 .

ERDICEADFGAXEER, ERETE RS
RO MEFHARRBRE FRIGIGFIEN S L2
HBBATEBBAK GERTRAAZ W, Bl
AT IR T BR R s RO R M 3 T X R P T R W £
PEMERIC . T RAMCR . R U I8P A
STk B G RBE TERKDAER. BT ER s
MG RBEFREK/NA 3X3, BHETERAE LK 3
X3 PHAATY RIFIC.

2 REERESH

AT BV A2 S0 BT 18 5 B 2 4 BR M 7S R
VG L8 1% B8 ) UL RFE DG e A SE R R . R R 1R AT
RPE—HFHE% L SNR™ RECHEME P, SNR
HISE U -

M—-1 N—1
IS fGa — TP
SNR = 10lg{ %= N—il=o =
DS wlinj) — fliag) %32

=0 j=0

(5)

X wl, D AR ER; fGL) R R P E R
IC e S 4k 5 52 B B R 45 /D F B wnne w0
DERESE; foe B fG D BIRBESME . 4P
REOFTHEF - BIRICHNRAEHBRITER S MG,
SNR BX, RAELHENSE TR HAMERK,
HERRAREAER, AURCHRS SN, &
ERCRTEEEAMA AERHERAEEW, B
WA 7 —F 8IS E P, P AERKRT
ERLREARES RERKEZ L, B P ITR
KB H 166, Po 8K, 3R B UL % 76 L KL P B9 3E B



#348

el F AAEB TR REIREE LT 281

HRAE.

F 1At T xS i B o MR S S AT R [R] 40 3
JGH) SNR . % ,Fig. 1 LB w(, ) RE 1
(b).Z%HE f(,j)RE 1(a),Fig. 2 PELH B w(,
NDHBE 2 . BER fGHOAB 2, ATUEL.H
ASCIR W K7k A TR 5 SNRER K R A
BB RELT.

F1 EWIE SNRIER
Tab.1 Comparison of the SNR results of different

filtering algorithms

SNR
Image Fig. 1 Fig. 2
Original image 5.658998 6.330538
Median method 6.436582 9. 468562
Average method 7.598992 10. 536457
The method in the paper 11. 739797 14. 687460
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Tab.2 Comparison of the matching probability of

different filtering algorithms

Filtering No Median Average The algorithm in the
algorithm  filtering  filtering  filtering paper
Pn 63.8%  55.4%  59.0% 69.9%
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