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Evaluation method of laser speckle based on gray level co-occurrence matrix

BAI Ke, HE Fengtao, ZHANG Min, SUN Li
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Abstract: In order to suppress speckle noise in laser imaging, a laser microscopic speckle analysis and evaluation system
was built by using the gray level co-occurrence matrix. In this system, a 405nm wavelength laser was used as light source of the
microscopic system and the vibration of an sample driven by a voice coil motor through voltage was used to control the size of laser
speckle noise. At the same time, a CCD image sensor was used to collect laser speckle noise under different driving voltages.
Through analyzing the characteristic parameters such as angular second moment, contrast, entropy and inverse difference moment
of laser speckle noise, the characteristics of laser speckle noise were appropriately characterized. The results show that the gray

level co-occurrence matrix method can be used to evaluate the speckle in laser microscopic imaging.

Key words: laser technique; laser speckle; gray level co-occurrence matrix; speckle evaluation

51 &

WO N BAS 2 G 6, e T (825 %) RS 1 %
Wi, R EAT B i 0 R AR OGRS AR T
AR 2T BN L RTINS AR AT, 2
T 500 AR R B, MR T RS Y 3 I RE R
IO A RO BRI, LS AT DL
BB , 2 T4 B ) BG5S R . BLRIE L B
A R BB (1097 1 , 91 00 2 JeR BCRE 1R 4 0 L
AT R R A T T L Bl R B
VE RN OB 7 145

AR PR B S A R 1 7 i, R AR PR A R
SR IR ME 7 PG 9 SO ARRAE 38 3 %) F — I 0F 1
JIE R 25 HE A 3T, ST X R e A PG s R
S MG IHT S T — Rl T o R IR 3 3 1 e WL

R H < H R A ARR R RIITH (61201193)

YEE 8 Al (1989-) 2, AL AP 5T 2R, 2 B
SERAETT T EIWFE o

s« A THEE R N o E-mail ; hefengtao@ xupt. edu. cn

Wk H 393:2015-05-05 ; e & ke H 1:2015-05-28

R i RO GO P /N T P 1 S R A,
TR PR A R W 7 3 X S 3 AR AN TRIR Sl A% T
WP R A S AT TS A A, SE B T RO HOR
MRS Y PEAR

1 IREHEHERE

W E He A AR I, 23 o %] G — AR R A —
W B AT 1) LRI M 2R AR e AR B G, x4
RV B I Geit B i, e T GR35 1) AR
] B A AL s 15 B BRI, PR B R %
— 2 256 , 3R AR TR AR S B R I B,
T X — B B, R R A e E 16 %
BE— I R BAAS FMR Z RBE A5 0 0 j 8 %
] BREE 25 d, W71 0 BT A 14 R % v, IR B2 43
By i F R E A B, iC R P(iLj,d,0) "
PRSI 1 7] G 5 S [ 1 77 1)l 27 2 R [/ 4
JE SR AR R BRI, AR SO R d = 1,0 S 0°,45°,90°
1 135°,

HRALICK"/ 4 A\ 451 T 14 TR E 2 8005y JK
S R R R SO R e . T HER A UL



N2l
192%

N T N S
AV o rb R
AJUI7S

AT ©
http:

480

LAY
/Iwww.|gjs.net.cn

=3

2016 4£ 7 J

IR, 223 R M B, Z R IES AL G R T 4
PR PP AE SR o SR, A AR G B A 2R
X 3 S REA I, H ELX HRE R 2 P A~ B
TIESAF R R E S S R, AR SO ICT 1 By
T EERE R 22 REX 4 NRFAE S AR O B AN
IR HE o

(1) fA Bk

n-1 n-

1
Sisw = Z P2(i,j,d,9) (1)
i=0 j=0

1 R ORR O RE SR, — IR S e PRI A5O0 JBE
ARG SIRESE o NSRRI LA R rp BT (L3 (AR 55
I, U AR/ s B, AR — SR — S {E/ N )
F AR R . BRI, A AR A (R AR, B B R
JKRBEG AR 5] o

(2) X ELE -

n-1 n-1

Seon = Z(‘)Zé[(i—j)zp(i,j,d,@)] (2)

X HEBE S M T R B BT RE JBE o X EE R fELBER
PG AR S S8R B BT 5 S =2, % LG BE /N, PSR R
AR

(3) 4 :

n-1 n-1
fENT == 2 ZP(Lxlad’e)lgP(L’.]’daa) (3)
iz0 j=0

WX GG BRI, GERUEHERER
MR B MR S R ik, PR A (D BOR . e
A ARIRFRAE R IR AL o R R oA A
vyt RIS BCZ , R YR (AN

(4) 3825

](101\/1:227

S+ )

100 2 e MR SO Ry AR A A 22 /0 1 B i, SRAE

TR RIS FEEE . BRSO A X 2 ] e

AR, 30 2 FEAROR, SR AR AR W 505 ez, W 2R AR AE
/I, BB MG SO R AR AN 5T

2 REHLEEHEHBHTNKERE

AN T — i T R LR B R ks
P B a8 A DK R e A R I D7 0] BB SO R A T
PEOTRYSE IR B ACE DR L E R R B
b SRSl s P P r AL B, B T ALK
Zfy L s AN R AT LAAT 2IAS [ (9 BEOBRE I 4%, DA T 52 %
WOCHOBERYEER o P, A %R T DUR S5 1
HUAN R ARSI B8 O OB R R 2 1 0 B M
A B X O R 22 R TR S

A ERALUNERHOOCIR W B

P(1,j,d.0)

] gj s@sina.com

PLR B L CCD [EI5R 5 2 40 A KR ALAL 3R
Gio EHEE 1 Fron. KRR Bobt R
TS B A A Y B A S BB T, e
AR T Al CCD BRATHOE R 75 1%, i i
CCD X HABENE 75 BEAT R F AT AE T B [
HL T 9K 3l R BILGEAE i 2 1T 7 LR IR 3, OO
FE22E, SEBL T X HOE BB A 9 A e P o

laser [\ \ light beam
source ]\
collimating nggjrgcst‘igge

lens

voice coil motor

Fig. 1 = Schematic diagram
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Fig.2 Laser speckle images under different voltages
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Fig.3 Characteristic parameters under different voltages
a—augular second moment b—contrast c¢—entropy d—inverse different
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