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Abstract

image distortion and loss of detail information, this paper proposes an image enhancement algorithm based on Sobel
g ) paper prop g g

In view of the shortcomings of traditional image enhancement algorithms, such as more sensitive to noise,

operator filtering. The edge mask was extracted by ideal high pass filter and Sobel operator, and then the simple detail
enhancement image was obtained by combining smooth filter and Laplacian operator. Then, it was multiplied by the
mask and added with the input image to get a better edge detail enhancement image. Comparison and analysis were
carried out through experiments. The evaluation results show that the visual effect of the image obtained by this method is
better than that of the original image and homomorphic filtering. The experimental results verify the effectiveness of the

method, which can enhance the edge details of the image, suppress the noise and maintain the authenticity of the image.

Keywords Image enhancement Sobel operator Image denoising Peak signal to noise ratio
BRI 1 B 2R, Zohair 252 480 T 0 i 1 B I
0 51 B o PR B IR BB 25 50 53 AT 3 AR 51280 mT LA AT 2800

SR L AP0 G 5 ST B S AL B Dol PR 1 1

TEMTZS IR BT Al A 2 s 1 4534
PARHFA T 02 N, H 2l 1 % R
A AR R A, B A T IR AR A 3R
T, UG AT BEAFAE 2 BEANGE 0 LU BE AN g I 2 e
SRV R, 3o LA 2 TN EHR R A 3 Hr

TR G 4 i, B AL G B B A i fi

P, A R AP o X 12 {5 AR Ak B A EE SCHR (6 -8
Bt 11 P PR 50 T A 394 6 PR 15 19 0 % R G, ok HL B
AT T, SCHK 9 — 10 ] $12 H 14 [) 2 8 e 52 B 1 4 PR 4%
S REJE TR IR, 35 PR R U RE o AR, IX LB 5E
(77, AEGE BRI TRI 3R 20 BB o™ A=
—LERUFRR IR o BN, 5 B R Al 2 0D PSR

Wk H 2019 - 02 -26, [ 5 H ARARLAREGIUH (41601394) 5 40 Tl K21 8 gl 2L 350 H (BSQD2016010) . EX 3,
B, OO R AL BRG] R ) . BRI A A B A A



% 12 9

I 5% LT Sobel JLF i 0k 64 BR300 3% 5ok 185

Aol SR PP YR D D 2 MR et 2 0 PR 1 AR A AR
T e 2 gt PR T A TR - T X3
MfE R AT RE K. DRI, 348 — b e 3 i T R L 5t
BORAEHAZ R 0T T, A B T 20 A i Te] i, AT
RE i PR LR LS, Bl 1k AN ) TR A ™ A 0 50k
AAEEIE o AR H 19 3 T Sobel F1F1 7"
DR R 1 38 553k, K Sobel 57 55 1 UE UL L @
A Y08 I S5 RH 45 A AT LA 2L ROR B 1 i
15, TRIEF 51 A PR I 0 15 e EL (PSNR) ) g
(entropy ) ' FUJK JE 24 (8 %5 23 550, X PELRH 55 521
HEATPRAL

AT B0 A5 IR < 38 2o PR AR 7 3 U 5, Sobel
B SRR AE 2P BRES S AL B R AT REMBAR U T

B AR B s i PR S, 7258 5 S
SR PR B T DR R i B A OB 1k 1
BIRHE,

1 tHXIE

1.1 BESEEK

VL P BR300 4 B 43 T L A A I e 44 0 e
A5 o ARSI, R 0 10 2 R 4 5 {5 B0 F
el B AR g ) R AR 0 o

Step 1 i 1 W25 S 4 [ 1225 J 51 51
5l
F(hb) = 3 3 A D

k=0,1,--,X-1 b=0,1,---,Y-1
A XY O A TG 1 ANk ) i) B R B
JGL7) A BGAE R (2 ,) AR IR BEAE .
Step 2 J I HHUAR o 208 e e T LAY A8 TG 43
73, TR S 45 A0 PR 0V T , BHAR o el D 00 o 1)
HOk.D) :{0 d(k,b)<d0 (2)
’ 1 d(k,b) >d0
A dO R 5 d (k,b) A ad (kb)) B A
HiEg. BEIARG(k,b) =F(k,b) xH(k,b)
Step 3 Hf G(k,b) HEAT i HL 020 e ] 153 3 2
R R IEPAT R AR ¢ (,)) -

X-1 Y-1

g(i,)) =X172 Y G(k,b) e (5F) (3)
i=0 j=0
i=0,1,---X-1 j=0,1,---,Y-1
1.2 Sobel EF

Sobel S 2B 2700 1, T R A 4 R

AT RS E B R S LR RBIE . {1 Sobel
ST USR5, W MR EA T B AL 3, 75
PGS JER 2055 SIS e W 1 L Se BT i 2 ]
PSR B A AR AR R L 3l e USSR, 20 3l
0 E R AR K P30 i S 3 LA o Sobel 45 B 4 4]
1L Jfi, Sobel B 11D R IUAL AN 2 Fr7R o

&1 Sobel H%

() FETIRFIT 45 (d) Sobel ST ARINIA
¥ 2 Sobel B34 2L
XFFEG R AN 2, DU s BUR 8 A5
FARA A 3 x3 By, 51 B PR RO
ARSI T SK AN, 45 R i s . % B I A
NGHFAE TR A2 AL, SR Y ERZr B0 Ab B, X
TR )

s, = 2 ZI(m,n)h(i -m,j-n)
m:l—ln:]—l (4)
s; 2 ZJ(m,n)h(i—m,j—n)

S(inj) = /st +s)
aCH I (m ) BT (m,n) 43591 Sobel S5 3 x 3 1y
JROP I BRI b (i) g Sobel 3Tk 3 fy
85, Rl s; 3B R PUGTE K 2R 7 1A
1.3 ERREMRAENET
- WU 25 T DA DB PR e M P %
LT B M P 2 i Sl P B 25 R P 4 o



186 HEMNER L SN

2019 4

7 TR AT
PGY) = 3 alab)fi-aj=b) (5)

AP (i) RS BUR KE(E 59 (a,b) R/INA
(2m +1) x (2n + 1) BREPAS AT 5 /(i) 9 -F- T b B
A MR K BEAHL o

ARICR R 3 %3 AR AN 3 s, RIS i
(15 R A LU R R R AR BCF B EAU . I,
SRV 7 A T Mk o (R A
LM TR, 2 (o P 45 AR A AR, fokT FH A1) P T A5 AR
R, BEGRAs B, L 40Ty

LI o

B3 3 x3 FIFIEHASAR

PR — & R P Y B S BT,
W T Z B PR AR 2, Hot 2 I
B R K- A BT W Y S s 2 R g R
TERE RO A B/ T 2 A AR R Z0 0 e B, AT RE
IO RIS 0 2%, PR, ZE00 R iz
A AL T A A PR ARG W B (AR T
BT PR R X ARG AN & 4 B, ATA
PR 225 1 Rl M

B4 frh s s

HatBE k5 1.2 35 Sobel 5111575 12: 28

L, R B S AR ] 8 > R 5 5 BT 4 SR X 1
FASFR AN HHZ B R RAA, T (L)) A

Z Zk(m,n)p(i -

m=-1 n=-1

L<L’]) = msj_n) (6>

KAk (m,n) 3 3 (RS HLHT T#ES L(0,7) A
EZE AL AT RS (SRl
1.4 BEGERER
PRI NSRS J 28 5 1) PR AR S HE M, 5 Ak

M PR A AL . 820 PR Ak BT, #5366
:é’%’ﬁﬁlﬁiﬁﬂ Ay UE ZEEMR . B RS

TRAL B R AS AL AR , BV (o e AR, st vl LA 2]
a“kﬂ]ﬂ‘&%l:ﬁﬂﬁl@{%o

2 ETF Sobel EFiEHHEGRIEER X

ARSCE AR A S R

W

Solel JY bk

et R

5 BRI E R

EUﬁ={ﬁﬁ?&[ZIZkWJMU—
m,j—n) +f(i,j)1}+£(i.)) (7)

Kk (m,n) K 3 x 3 IR RN D p (i,)) H
SR I BRI BE (L 5, s, 4350 R PG LE KR R L
7 T A

B R T

Step 1 47 % i Ab T , %o 7 463 45 0 AT 50408
U4k, 2 R G 7 e PR, DM o I PR
LA — PO AR B Ak B 14 PR AR g J 25 B
ARG,

Step 2 FiUAbFE 2 J5 43 P 45 B 45 B4
PR I LA — T B ) 0 SR R

1) S P B 5 370 3 I 0 A PR AT b 2
S — 2 T LI R A 2 W £ 26 4 4
L3 PRI 0300 0 200 4 5 SR 5 6 FILAEL o2 3 0 90 5% 12
B VLA i A VR0 6 T 753 38— I 2 F i 048
SR P, (ER S R LA T BPLF T TSR SR R, A 1
KR BT 5 15 2 1 F1] Sobel B 71 Sy % BUR N | — 45
53 B PG BRI B SR A T LAy b 2
UF B B 0 2 05 B AR e

I HATH



% 12 41

I &35 LT Sobel ST 80k 08 BRI 7% H ok 187

2) Soxthm NG T -0 20, by i A L
P ST A B S o MR P A ) i WL, 2 3
ANEFHIFEIR , B LB e AT R A B 5 P50 25 I 2 ) 1Y
PG LR 3 -4 RS R] DU 5 H P o
/N

Step 3 RRIX—45 R 2 A B G _EAE R 15 3] —
02 B ARG SR R . il TR RO R T A% 16 ]
PERY A RS 5 RCRAR AT WL (HR 2 Z R G 7
{5 B, T LA 24T J5 St

Step 4 ff Step 1 AL PG B B #E I {5 5 Step 2
THEN 790 20 1 58 P 4 5 TR, Sk R i T DUAR e b 2 BB
PG i % L 203 1 5L, P59 A LR A Y &5
WA SCEMB IR Tk I 2R

3 £ If

e 25 0L 55 A 80 A S R 1 5 5
5 0 0 9 50 2890 P 96T, 9 L 315 PR 1521
R 4L W13 HL 25 2 M0 TR O 30
s T AR0T, IR 25 £ R ML O T O
3.1 REHE

W 4 AL R4 A (0 B (R A
LR 2 SRS, S —Fh 4 F R R B R
VI o R SR 08 W2 AR LR
(/NI FLBERE T 953 T B Sy vk R )
o AT 9 2 1 2R (LRI 5 B B S (R

) 3 RG.) (8)

S X x ¥ WIEUR BIREHG R (1,) TR (i,7) 1
& (.

3.2 IEEEKEL

W L5 % L ( PSNR ) J2 27 W08 8 PRI i 2 9 415
Z"—O

mean =

I . 12
MSE—XXY;];[R(L,]> _f(Lx])J
2
PSNR = 10 x 10g10(2575) (9)
MSE

bR (i) ML) 53 530 ki s A8 o5 (i
J)REHIRIEMEL s MSE N ¥75 1R 25,255 N RKIKE D
PSNR B R B R K EB N
3.3 15

A AR P A5 (e ] A0 PRI ) i

255

entropy = — ;P(i) x log,p (1) (10)

PG FoR KB @ BB R R RSB He i
WO, S B SC RS B

4 LWERKEITH

SHEERANIE 6 PR , £ BRI I (B AR
W L LB A s gt 1. 2 R WEWRAE , Al
AT s WL B AR S A HE A RS EU LA T+
A S st , 20030 1 5 S 97 OG5 R X ) 25 98 i B
W ARSCRER B R BRSO 5%, 5 Sk SO, A
PErEs . F LA, 56 R A5 U8 BT ik A 2 A
FUMGAEE , NSEB8A5 Hh i e o] AR 31, il AR T 45
PR3 55 R A IS 14 LE (PSNR) LU RIS U8B
G55 4 T I LRI o iy 5 74 38 10 8 it PRl R
(RAREL Centropy ) LU [R) 25 38 P A5 2 A BER, [E1R ot o
Uf o RIS AR SCHE 3 PR R B0 K JEE 3 (L (mean ) FL P4
SEVF A0 5 T, A A5 S A 5 | R, ) 25 0 9
P AT 2 Y G FC BRI o

|

(a) GEHsEIG

it R
6 SR
®1 ARPEEEGRESH

(c) AIrfpiksig

mean entropy
KR AR PSNR
JFIRIEIER s AR JFEREE s AR
FEaEE% 135.9412 148.6162 61.7023 7.006 9
e
BHEE#  166.6704 178.058 5 59.938 8

7.173 0

17.2173 24.1438 71.6389 4.6607 4.8439

6.7231  6.4262




188 AU A S R 2019 4
*x2 ERFRKEEEGSHILE [ 7] /0 BITMGCPURE, 55 BT G I i & Fh 5 S OH
” - o - B ) B HABIERD) 2014 33(1) 25 -8,
ik = —hr e hr sk P
B mams doonE REEE Ao AeER Asons Lo TOCHE P TRl R N R 1R
BGRB8 L] TSR I WESE, 2019,36 (8) 1 2544
g?{ 95.1634 148.6162 60.2436 61.7023  7.0068  7.0069 —2547,2555.
2t [ 9] XeE , X &. 5T WS g5 By B YA n i e BHR
%% 16.0314 241438 70.2481 716389 4.8396  4.8439 BB [ )], E A T ARG S PR E &, 2011 ,15(48)
it 9031 —9034.
s 110.2959 178.0585 59.2576 59.9388  6.2807  6.4262 [10] FBEH , W, BT 0. ) 45 08 i 1 % f A5 3R B P i
REFLT]. AL TR ,2006,32(11) 211 =212 ,264.
[11] Sumathi K, Anitha S, Himabindu C. Image enhancement
5 g:I:It ig with histogram local minimas[ C]//2017 IEEE International

AR LT Sobel 55119 141 538 9 5305 15 [+
ASUBW DA 7 AL, T LAAS 21 5 g 74 100 % 20 1 3
SR . A B ROBRE PR B | 25 R RN 1 25y ik
FHAS A, e T ARGERE I R —tE . SCRETRERN], A
iﬁ%fﬁﬁ@%ﬂ%%w%ﬁﬁ%ﬂT@%ﬁ%%

BN, AR TR T G AR (5 e A A 2
RS AR I3 SR P R E%“ﬁ%%%ﬁﬁﬁ
T ERST ISR AN T A5 AR 22 SR AT 4 o
A S, A B SCER R ) BB T 10 23 M B AR
e

[ 1] Al-Ameen Z, Sulong G, Rehman A, et al. An innovative
technique for contrast enhancement of computed tomography
images using normalized gamma-corrected contrast-limited a-
daptive histogram equalization [ J ]. EURASIP Journal on
Advances in Signal Processing, 2015(1) :32.

[2] Lai YR, Tsai P C, Yao C Y, et al. Improved local histo-

gram equalization with gradient-based weighting process for

edge preservation [ J ]. Multimedia Tools & Applications,
2017, 76(1) 1585 —1613.

[ 3] Huang Y, Zhang Y, Li N, et al. Design of gaussian approxi-
mate filter and smoother for nonlinear systems with correlated
noises at one epoch apart[ J]. Circuits, Systems, and Signal
Processing, 2016, 35(11) ;3981 —4008.

(4] BUR, Fa, . 3T B EIE PN R i 1R %
WERARWITE [T ] AL AR 5 K %, 2011,21(2) :51 -
53,57.

[ 5] JinB, YouSJ, Cho N I. Bilateral image denoising in the
Laplacian subbands [ J]. EURASIP Journal on Image and
Video Processing, 2015(1) :26.

[ 6 ] Zhang Y, Han X, Zhang H, et al. Edge detection algorithm
of image fusion based on improved Sobel operator [ C]//
2017 IEEE 3rd Information Technology and Mechatronics

Engineering Conference (ITOEC). IEEE, 2017.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[21]

[22]

[23]

[24]

Conference on Power, Control,
Engineering (ICPCSI). 2017.
SR I, B e A g 20 D P {5 0 i ) ek i g v
[J]. #4-510,2014,13(12) ;137 - 139.

B SR AR , S0 T T g 208 O L PR A 6 Y
PRGLSNE B RBOR [T ], YERER T, 2016, 60
(11) .41 -44.

Nausheen N,Seal A,Khanna P,et al. A FPGA based imple-

Signals and Instrumentation

mentation of Sobel edge detection[ J]. Microprocessors and
Microsystems, 2018, 56:84 —91.

Zhang K, Zhang Y, Wang P, et al. An improved sobel edge
algorithm and FPGA implementation[ J]. Procedia Computer
Science, 2018, 131:243 —248.

SRAE, BT 5 75, BRI . BT Rk Sobel B3 iy S 18115 i1
G ARGt ()] AR HOR 5 14 4R, 2018 (2) + 101
-104,108.

P BT Sobel 5754 @-OTDR {5 M b J7 i (9 F 5%
[J]. oG fEHR ,2017,41(7) :37 - 39.

Qiang W, Sheng B. Prediction of the PSNR Quality of Deco-
ded Images in Fractal Image Coding [ J]. Mathematical
Problems in Engineering, 2016, 20161 —13.

2R, R B e S R R R R B R PR T ik
LJ]. iFEHLN FH ,2016,36(6) 1673 - 1676.
ISR R IR . — R T L SE R PSNR &R
P ITIELT ] R aUHR i R 2 A 4 (A SR 22 R L 2015,
35(4) .33 -38.

Tian X, Li T, Tian J] W, et al. Prediction method for image
coding quality based on differential information entropy[ J].
Entropy, 2014, 16 (2) :990 - 1001.

Krbcova Z, Kukal J. Relationship between entropy and SNR
changes in image enhancement[]J]. EURASIP Journal on
Image and Video Processing, 2017(1) .83.

PG, MARET, AR K. B TE BRI S
FEG TR IEN kg [1]. AL BEGE, 2018,
35(11):314 -318.

Pratt W K. Digital image processing[ M ]. 3rd ed. New York:
John Wiley and Sons, Inc,2001.



	第12期最终定稿 184
	第12期最终定稿 185
	第12期最终定稿 186
	第12期最终定稿 187
	第12期最终定稿 188

