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Signal-to—noise ratio image detection based on gray level co—occurrence matrix
ZHAO Pengju' , GAN kai®, LI Shuge'
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Abstract :In order to detect the scene image of the ground target object and improve the output signal —to—noise ratio
(SNR) of the image ,a signal—to—noise ratio (SNR) image detection method based on gray co—occurrence matrix is proposed.
The 3D imaging model of the scene image of the ground target object is constructed ,the scale decomposition and gray informa-
tion extraction of the scene image of the ground target object are carried out by using the edge outline feature extraction meth-
od, the automatic segmentation of the image is carried out with the coordinate origin as the center,and the feature registration
of the scene image of the ground target object is realized by using the template feature matching method. Combined with corner
detection method ,the key feature points of ground target object scene image are marked , the three—dimensional feature imaging
model of ground target object scene image are established , the feature extraction and optimization detection of ground target ob-
ject scene image is realized by using fuzzy information degree feature extraction method,and the pixel distribution gray co—oc-
currence matrix of ground target object scene image is constructed. According to the characteristic solution distribution of the
matrix , the optimal detection of the scene image of the ground target object is realized, and the output signal —to—noise ratio
(SNR) of the image is improved. The simulation results show that the output signal—to—noise ratio (SNR) of ground target
scene image detection is high and the accuracy of image detection is good.

Key words; gray level co—occurrence matrix ;signal —to—noise ratio;image detection ;ground target object

LRSI P ) — R R EO 0, Bl HR R R 2

0 517 A 2 IR I 2 A0 G H T 2% K . e 1% 5

TERGRBGE R th TR G B T REA S
HATRYIAMETS 400 7 i A e | LA KR B & it
HMFRG ISR B B AN R] AN R sl Gt 2 Y LA b A [] 2 2
(T, 48 g P 5 TR LU T 58 35 1D G T 1Y
i, SO BRSO RS B ) —
ANEEAEIR, ST — BT R AR B AL
PLE ST FE 1R R A Herp IR 3 A 3 e B

s B H#9:2020-04-15

R il N W =y Rl 21D I - 1 S D - e o
B AT DA G SO H R ) — S0P A s 22 40, R AR 1 2

B, I A GRS SR R 4 vay UG A i th 5 MR L
WA 25 A5 2 3 X6 I 2 5 AR R 3 4k 9 8 % B30 1
BOEFAR I GIEAT T 4387, R F MATLAB -5 % 3% T 444 3
WL R R 2E AR UG SR AT T A S+ o
A3 AN [ R LU A s A v 30 M 75 19 3 S BRI Ak
A A 5 27 515 R R A 7 24 4 0 0 B R E 5, (HLI A 5
r ] A I ARG I AT AR KA T 25 ] 5 S A 2 2 i
41 -



FETIRBESLEFERE AR LU IR BRI X g2, 45

WX Savitzky—Golay 38 I UK bk o AH 57 15 F 52, 32 =5
UG BB A LB EHRARIBGE R v TR Bl A —
R (I Hh T R G T 118 A Al A AR R T4 ]

I T R A B A MR L RS ARG I
AL T B AR S R ) = AR AL R
FHID S 56 SRR AE B2 IOy v 2R 47 1T H b ) 1 3 55 LR
) RUBE it R A S8 B BB, 326 BB LA A8 A Ji i, Sy s
TG B 2h 4 E) R AN REAE D e J7 35 5 30 b 1 H
PR S PG B A T o, 65 4 PG A 4R A 4R RN
=Y E L SRR A G B n BEAT O FLA A BT
A RS, D7 A AR SR 07 vk R AT B
GG LY SR A 8 5 1 AT RIS R 0 G i B s, HL
TR AR B RRAE 43 P e 1 g

1 E AR = B = 4 AR A
AE 2 A

11 E B AR KI5 SR = 4K

N T SEBREE T R LA e ) i R L P ARG,
A A bR R s PR = 2 SRR, R i 2k 5
JERAS AR SRR 1 HEAT T BRS04 RO 73
Sigp FIDR JBE £ S AR B, SR T M 00 37 53 2 ) A0 5 L3 O vk
Ay 3T 3 s 7 550 PG AR R AT DT 5 R = 24 e of
SRS T AR 0 AR ) s TR BB = A AR R B DL P A
U SR A3 HOR I 05 v HEA T 4t D AR A 37 5 LR 1Y
PR ERTRUN , 25 PRI 8 BRI 7 3%, 49 3 i H As
W37 5 PR B0 =2 AR ALy

, 1 c
mon 7“ng2 + Fzﬁru (1)
gi.e1.B, K=1
g, - v(z) +e,=1-B,ifa, =k (2)
8 ° ”(ZI)+€I<_1+Bz,m’if“k7ék (3)

) et S BEALHL AR, SR T A HOR HEAT 1)
Y5t B BEN LR A R 430 B, SR TR € XMl 50251
J5 AT E H AR A S U AR IR 43 2 U 7R
LA B B AREE AR SR P15 43 BE R I O vk
AT A S BB AR S SR A b T 7 20
TG E AR R

Team(z)= arg max(y, +e,) (4)

455 RGB R i J5 ik, BEAT Mo I AR 1A 5 4
BRI = ARIE G, DL 5 0 225 {55 1 D G A5
A5 B MR A 0 BERR R R SC B B 1 B

a oS e
ELEE 5 S

8 O
Ay oo ORDHE
7 [ 1]
i
i
.
.

AR e
FREE
LERF

BT HHRHEH R

....................

.42 .

HRYEE 1 PR B AR RS | SR R BE FRAE s Anie
AT T H AR RS 5 AR B W T 4 52 b T H
PRI IR 5 KR R 300 G 50 B AR AE B, 45 5 SO R DL T
D AT HLTE H AR RS 50 = U0 R AR B A 4R
o PRV G 0 R EU B BE 10 e S TR A5 3R AR AE A
N

iy (2)=bml (g +/") (5)

X, l=1,2, RIFH k1, g Hbr 4 ik
s BRI A AR5 R FRAF VT F B A, i b b T H AR ik
st i) = e SR 45 8
mzlym x mzlydm
Zlyfm X Zlyim

& H OpenFlight AR AR g, MEAT R A0 K JE A%
e S, $2 R R e
1.2 BRHRESRE

TEI LLAR B S5 oy v 64T MR B9 A 3l 73 %1, 2R
B AFAIE DT IE 77 v 52 80 i T E A5 044 3 55 LR B AR
P " Vst i H bR R 5 R IR AR R4 T(m,
n) KN MxN, T F 18 2R DX b T H br 4 143 5 K
1S K/NHK HxL, W4 a8 R IRECH « (H-M+1) x( L-
N+1) o TERIAS s 8o # v, i B AR 9 1437 5 KR
ISR R R IE R

2 (k)= [x,(k),x,(k),,x, (k)] i=1,2,-,m

(7)

ok T B AR R SR SRR A v, (k) A
M H AR A S R R R o A B s I, 2k T8 4
B I A AR BR SRS AR

K

C, = D ifft(fe(dfk)) - fr(df, (k) ") (8)

k=1

b df (k) R df, (k) 4350 o i Tr H AR 40 1437 5
WO 2 B AR 53413 7 g X Sl 53 A1 3, AR 13k
ot S B s R SR BE N . RIS IR
RIS 15 24T Hu T H b 4y 1437 55t BUS 00 ROE 0 fi
FIUB A AR I, BB AR AR IR A L R 4T R B9 F
B3 E R AR AEVERE 5 ¥ 52 S i F AR K 3 5%
R IR BC T , 753 R 15 RS A R ] 2 s

(6)

sim(x,,x,) =

root
A:09 A: 05 A:06 D:0.8 G:0.5
[ [

D:03 D: 0.8 D: 0.7 C:09

I I I I
C:08 C:0.2 C:02 B: 0.4

I I
B:0.7 B:0.8

B2 BEGRESHKRE



(AL SRR )2020 4E45 8 ] ( B4 250 1)

2 EEAN S

2.1 tEBHRYEGREGRIFERES AR

SEE A RN s EAT M TET AR 1R 37 5 TR R Y
REERIE fbRC , A7 T H AR P4 37 5 R = 4
TR SR T 22 0 AR 38 2 (B R ik T AL 1 O 3%, o
Fr i A AR YRS 5 RS AT DE T B, 3BT A A5
PHCRFIE A, X T H AR YR S 5 R A T 22 RO 7y
it A SHE 50 5 % (5 5 H sk DT R ug U 4%, 19 21 3t
T H AR A 5t A5 B A o

x(k/k) = i;ci(k/k)uj(k) 9

P(k/k) = iuj(k/k) P (k/K) + [X(k/K) -

(/) V[ k) = x(k/k) ") (10)

bk FoR Huw B AR P 1A 5 5 R 0 RRIE BRI R

B, m FoR T H YIRS 5 R B 0 RAE R R u, (k)

Foon M iH B AR IR S S i AR R R TRk Bt

EHUGIINZREE | R K BE R AE 5 AR 12 7 i, i) b A A AR

HuTH H bR ik sc R o A iR 220 8 T 0, 45 6 001

B2t s o LT s 00 A 3 S i A K 8 E A
11 H bR 437 5 R IE 0 AR AR 22BN

) L (i) [
H(v)=Lxx(x,0)+ Cscaexp(‘ljexp[cscza} (11)

Hor Lox (x, 0) S 375740 SR R4 DL IRE 2R KX, Loy 11
Lyy oy Hutin H AR 90 4K 5 5 181 48 5 Ak DT IBC 28 ORI 2
B, RAVHSCUE B EA TR BR B A, WEAT Hu Tl F AR W)
TR SRR A A XS R Ey

L= ](we)—Za fw'e(x,) +b+e —y | (12)

Hrr %/Tﬂﬁﬁ H b5 P11k 37 5 R R 2 4 1 &
i&,](w,e)jﬂiiﬁ*ﬂﬁ%%ﬁf%%ﬁ,so(x,-)jﬂﬂﬂﬁﬁﬁ%
b &= KR B B R AE 43 5, R A Harris 20K 77
o, AT H ﬁ%ﬁi%m B RRAE L HE 5 A ke
D v TR A e 0 g o
2.2 BEBgENHEY

e g b T H AR A 3 5 R B AR 3 A A K SR R
LR R 0 P ) SRR i 53 A S 3% b T B AR W 4 3 5
FUREOEAL R I (B E,, d 1) T A8 2 5 A IR B
LA 75 2 4 R A R LR Ty

IDF (v)=log(n/F.(v)) (13)

b n Ron b il B bR IR 5 BEAEL F(v)
7 EH AR AN 1) B R B AR AR R AR VT BE 7 i 19
B M i B AR IR SRR AL

D=1{8,,(¢),T, (+),U, (1)} (14)

Hop, S, (1) Zon = HERL 58 N M H bR 37 5 &
BAESIRER T, (1) 3o i hT H AR 1437 5t i ] [ ) 4 4%
R, U, (1) R ZHERLSE T DL R AR DL A | 9230
Mot B AR A s KR UCEC AR 3 o 1 B A9 73 = 0
IS il A B SR PR e £ M LA D, VR A

W R K AR 5 15 SR S 07 220 LU fE, BB IE 1R
HAHR AR .

SNR:% (15)

sig

3 fr E AR AT

R T BAEAR SC 7 vE AR S EL b T A AR WAk 3 5 K14
FRAE A D IE Fb O 1 PR RE , % b T B AR iR 37 5 RS R
SRR AN 1 200x1 200, JK EAR 279043 A (145 K 4
FRE A 50, MR i A HE oA — 10 KB B0 I3 ) 42
£E 0 50, FRAEVCIE 22500 0. 58, 37 5 # )i 14 45 i DT I 22
O 0. 34 FE R IR AE AT /Y FHOC R B 1
No

1 SHIETE
Mo | e | IR TR
10 0. 356 0.125 0. 435 0.324
20 0.543 0.313 0. 567 0. 545
30 0. 765 0. 445 0. 443 0. 543
40 0. 435 0. 654 0.434 0. 324
50 0. 467 0. 323 0. 445 0. 467
60 0.532 0. 456 0. 443 0.554

e FiRS B, sEAT T H AR = AR
DLk, 45 2 b 1 B AR AR 5 U ) FRRAE FL 45
w3 s,

500
400
300
200
100

0

- 100
—-200
-300
—-400

—-500
-500 0 500

x/m

B3 HEBRYESSEGEERESR
HREE AL 3 rb i I Ar 4 1A 3 S5t P50 R A I v 45

1.0
0.9
0.8
0.7
0.6

y/m

AT MR HBRRIN  A5 BAG I 25 SR a0 8] 4 Fos
1.0 1.0
0.9 & 0.9
0.8 0.8
0.7 0.7
0.6 0.6
2 0.5 0.5
0.4 0.4
0.3 0.3
0.2 . 0.2
I .
- 500 0 500
x/m
4 EBTHERRIZEER
SMATIL 4 R0, BFHL 7 VAT A B P A

.43 .



FETIRBESLEFERE AR LU IR BRI X g2, 45

A HER PR A, FROE 2 BERE el Il R MR L
B RmE s s,

1.0
0.8

—11.0
0.9

0.8
,, 06 0.7

0.4 0.6
0.2

0
500

A 0.2

5
2

500 0

0
=500 x/m

B 5 AR HER LR

=500

-500 x/m 0
6 {77 R ERR LK
DR it £ e LU ARS8 ) T, DR AR ST A R
B A5 0 LU A% G D YR ARG DN 4 S 5 MR L AT X EE 3
Bro SR LA 18] 5 P 6 T RISR % 5 s R AT T
b3 1 7 5% P A5G D00 ey £ M5 BGPTSR DU A
K HERLUS

4 4HiE

i R T 0 R A i B ) £ M L PR DN O 12
eyt M TaT AR 1R 37 55t R AR B — A RS Y | 3t 7 3t i
FIAR A7 5 PR ) = Ak 100 BRI DG PO, SR FH 43 S
R Ty i AT M I E AR A 3 5% PR B RO BR B TR )
T LA AL bR Ji i A o0 BEAT RS B4 B 8l 2381, SR AR
FEAE DCBC T 1 S B IfT AR ) A 37 55 PRI R A L e
S5E AR ARSI 5 1 BEAT M TR RS ) 1A 5t LR B G B
PRI R AR IC A7 HU T H AR R 3 5 TR 10 = SE 45 AT
PEAEAY SR PR (5 5 BE R £ B V5 52 B T A
TR Y 5 UG RAE S BOROC A AS I A Sl Tl A 1
G st UG AR 3R 00 IR BE S AR RE R AR 405 R 1) R A
AT S BN T F AR A7 5 AR B DL AL A, 32 v 1]

.44 -

B AR L TR, SR A O ik AT T H
BRI ARy S P AGORGEIN (i s £75  L Avs , PRT ARG 4
JERZLS B v 1Ok B RS R AR I AR g

S 3k

(1] BRZE. JET YN g I 04 1 1) BE 2 AR PR SR 4 BT I 5T
[J]. AL TRZFEW (AR ) ,2019,46 (01) ;46—
50.

(2] FhER R, SRS, 22T U-Net A7 2098508 8 K
G5 SRR ] AL LR 5 N, 2019,55(7)
207-213.

[3] ARIDW, k. FE TR e 5 28 491 HDR
BAZ[ 1], HEEHLTHR 2019 ,45(4) 1262-266 ,274.

(4] BREE, T UL, 25 3T 5] S 18 0 0 414
RUBA[T]. KEM T RKFHWAKRIERR) 2018,
41(06) :11-15.

(5] XfE#E, Bies. o] WG4 4h HSV RIS RL & g2
FIFE IRk ], AL ,2018,38 (12) :3355
-3359+3366.

(6] XUAS. FT oA sUE AR IRA M IR E MG a5 ik T1]. M
M T TR 2018,38(12) :30-33+38.

(7] BRMEK, Serk, XA . —Zuieath (8 21 S JE 3G I 2 A 34
W UL 3 Ab B e [T ], AL T 5 i TR, 2018,
(12) :101-106.

(8] AMRJKAE SKBH, & 5. —FiRIRE 45 & py Pk R A s £k
k(1] EAME ISR 2015,34(10) ;28-31.

(9] F/AE, KM, BifEiz. 5T 28 )m3 R 4R
R 8 7 B9 AR A i [ )], A 38 A0 3= 2= 4, 2014, 35
(12) .2739-2745.

[10] Z=88p) 54T, K= B, 2. GNSS-R SAR Hiifi H br i
BESRAR [T ], L TR 5 R A, 2019,55(23) 265 -
270.

[11] A&505, B e, A o R AN 76 20 858 8 B b 1 1% SRy R
PR A AR BRI [T]. R 58, 2017, 42
(10) :169-172.

[12] Xl Pha 322 B, 45, 3L TFIRAR b F SCH-AE A ICP 1Y)
kg R B A S A A [ ] AR R TR 22 iR ( AR
Bl 0R) ,2018,46(01) :131-138+144.

[13] FEsFHA, 00, FEBUE, 2. —Fh 3L TG Jr B A Canny
BRI EUE B T]. ISR (A RBIARR) |
2017,40(04) :676-682.

[14] ¥, T =AY T NSRBI s mise [ 1].
PACHL T8 ,2017,40(24) . 112-114.



