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Remote sense image enhancement algorithm based
on filtering and sharpening

Tian Wenli
(Shaanxi Technical College of Finance and Economics, Xianyang 712000, China)

Abstract: In order to solve the problems of low brightness and low contrast in multispectral satellite images, a remote
sensing image enhancement algorithm based on filtering and sharpening is proposed. First of all, according to the linear
computation kernel matrix pixel weight characteristics, design of image filtering median filter and Gauss filter based on
enhanced operator. Then the first order derivative approximation is used to calculate the intensity gradient, and the gra-
dient of the image is calculated by using the two derivative of the image. Then the image sharpening operator based on
Sobel and Laplacian is established. Finally, based on the non local mean algorithm, the image denoising is completed to
achieve the purpose of remote sensing image smoothing and enhancement. The experimental results show that: compared
with the current remote sensing image enhancement technology, the algorithm has a higher enhancement effect, and bet-
ter preserves the image brightness and chrominance information

Keywords: remote sensing image enhancement; median filter; Gauss filter; first derivative approximation; two order de-

rivative; sobel operator; intensity gradient

18 = B 21 52 0N T8 SR i B o (ELJE oh T S PR am BR
SRR A 1 IR S PR TR AR A7 AE S BE AR AN XS LU JE

B T SEAURH AR ARAA SRR 9 R AR Ok R L G ) R (o 3 X ) WL 2 2 B b A S T JE 1Y

A TR s NEREGA O AT D HAESESR T 58T, ST LRI A S 36 58 K A 14 7 B, 42

SR AR TR SR R T 0 R B 3 B A
Sy AT e T S5 1 o 3 SRR PG AT 0 SR 2 e S 4T, (2
SR T T 5 BRI S R A S R D 9 4%
D5 PR B RGN R R A A 4
FHEHURRSE: S I T2 2R AT . 1 S
AT RS RIS B S PGSR A 5 SR B T AL
P A KT TR PG HE AT b 30 3 B 880 308 AR s o Js e T

Wi BHEA:2017-01

Hh R A% L

1 125 SR T 05 B RTIOX L BE Dy H i e o TR 81 SR AT 45 4 58 1Y
HIY.

TE T B AT (508 58 75 1T » [l IS B3 2 oK 3 AL
PUAE AR G| A S 2 508 b % R IR0 5, SCRRES 148
TR R AR A I R OR 0 5R BAk  l ad a A
S AR ARLAE IR BE L5 TR PP ) 23 A1 R D o7 1 5
b L I % ] o8 fe A (] g B ) K 38 34 (i 1 —

A FIEEA — 13 —



B 5S H &

B R B EG ISR H A (R R Bl SR B 50K
JE R A AL B LA 2 1 TR0 LU £ B 0 3 v » T 5
Wi TR EROR . BRI R T 2 R Retinex HE
AR B B B AG 9 T7 5 . 25T Retinex B 195
V0 22 00 2 ) AL 46 I X 2 JRE AR AR A BE 0 i R AT R
ML TS G SR T — P T 2 R Retinex #ig
P8 B B A DRIE € TR B AS AN A LT 0 5 BE AN
VR0 E AT U 8 o [ IS5 20 5 4 3 R AL o 394 5
Ja B SARHAT 5 N IR AL S8 45 4 L 92 BE T2 3 Jk &1 15
A SR o SR X B AR R FE 4 R 5 B S N BB Y
S o A B e 6 L JEE TR I A BE e B JE L 5 ) 3 K
BIESR I ROR .

T R R R R G SR O AR SO BB IS B Y
SRR BN H N TR R PR SR AL HE . AR IR DAL A
WA 45 ELUE D8 5 ST D 98 1 2 B R 5l B
T MRAEESR—Br5 B s FEk, 2545 Sobel 5 Lapla-
clan HULI7 I BT SR A EGR SR 7. RJa, RAFER
PRI PR 52 25 W I 1 i B L e J P R 5
AREPERE.

2 ANEREGEERER

N T figk o e ) B B ARRIONS LU AR A T A A SC
MR GBI HRAELAT R T 2T Us IS5 Bife
F0 22 SR (G i SR L R A AT 1 Brs . 1 Sk AR B
IR D 1 S I 50 ) P P LD B30 T 2 PR R i MR 11
R B IS B BRI SR A SE IR IE R S
EREUEP IR AT . MRERER Brir R BMUR R
SR AR B o1 WAL, 255 Sobel 5 laplacian 8t fbAb 2,
BB T A AU BB 7. e x)
PG AT AR SRR E (L 2308 » S8 i R PR i i . AR SORF
DR WAL PN 0 BE 3T » R AR S IR B

R R Sobel itk
v v
TR laplacian£ift
v v
LEAURIE ST ZABMLSE T

SERIEIRAL

K1 AL 2

2.1 E TR A E R E R IR
ARG AT GRG0 AR B R UE DA

— 14 —  [ESEFIEEAR

20178 4 8
FIbE FE4H

T MR UE DR — M8 s 1 i PR ) 3 2 s — i
P15 o 14 SRR A R AR AE ™ o AR I e —
ANSUAE T A T8I A TR A5 3 5 A I (LA T R
RS R L i R h & AR R R St E. BB
TR BCARAR AT -

QGi.j) = > IG+m.j+n) « KGn.n) (D

KA QG ) N B AR Gy ) AR RG22 UE VI 1 25
R 1G ) M ER AR G D AR R BRI EE R K o)
DB PR R om R R .y BT ISR
{EUEP AT

Z(i,j) =
MED[ f(G—n.j—n) sy faf) sy fG+nj+m)] (2)
A ZGL ) N EB AR Gl ) AME R A PEIEDS 1Y
SR £ G ) R AR AR G ) AE BRI IR 5 0 o n o
(EDEIE ] 7 X I

RN« ELUE P Ak BEAS 455 i W UB D W) A0 047 . Howsg
JrARZ R BN F

G(x,y) = %eﬂr"-f )/2% (s)
276’

G o 2 Ui ek B T T IR O — (5 S BT AR
=4 i s g, g AT

J(xsy) = G(x,y) « f(x,y) 4D
T G N R 5 g AL BEAY 45 2 £ Ga ) oA
PRI ER A . LA 2 Sl , Xk b BE AN s BEIR 245
HRANGE s AR SCER G A EDE DT o B 02, i s A B L FLh
R 3 s WS w7 EIGIE IR ACR .

K2 i G

2.2 ETHUMERERIEE

208 Pe 35 b PR IER T L TF U 2EAT BLAL AL B . Ak
BT 5 BRI FAHARS 20 AR L B2 T — Bt
O35 By s R — B oo i 5 R i S B i,
W AR AR o3 T3 T 45 5 2 o JBE HIRE » AR SCHE T sobels 58
T4 laplacian BRSO 0) EGBEAT B AL BT 3
FEANIE 4 Frs . B, FUHHRER XY PIASTr 1w —
o -

Hh TR A% L



1

B3 IOy

—1 0 1

W,=|—2 0 2}*1 5)
-1 0 1
—1 —2 —1

W,=|0 0 o}el (6)
L1 2 1

Ao TGRS BERT RS, W, W, BRI i 45 5%
TE G WA T )b R R R B A 15 31 Sobel 4 E
R AE

W= /W:+W? <)

1531 Sobel #fEEIE(E , R sobel (81 k25 W , 155 HE-4T
laplacian & FUZIHE :

0.5 1 0.5
e { U } ®
0.5 1 0.5

K. L A3 laplacian 8 k45 B, laplacian 864k 2 X
ﬁn‘F‘:

R(x.,y) =L+ {[fz+1,y)— f(x.y)]—
[f(xsy) — fla— 1]+ [ flxyy+ 1) — flz,)]
—[flxoy) — fxoy— D]} €))
A :R A laplacian BiAL45 58 . L 2y laplacian S & .

fhe s KR TAR SR E (i 2 W b B L A% 0 AR
JH 514 G2 A5 22 AR LA T R 1 EHR R A AR
BRXAMMEER I TR HARABI E A TR R I
k. MAGEHACE TG E 3. 15 3 R AUR
WE S5 B . AT UL G G I SRR I BT R .

3 EBRSH

AR SCHG SR PR 25 5 I8 5 A S I SRR G R
588 % 1o PEIGORT EU B AR B T A% 6 7 3B i AR S
LB KT L B A R B N 2 S R AT A B
AR 3CHRC3 ] SCHR (6 1358l % IR 2H L 3 F VS2010 F- &
FER S, SRS SN . Hp I P AR K (5 X 5) | iU
AR (9X9),

Hh R A% L

g 9 D&

TEMDEIRIEHSE AN

v

sobelfifl

v

laplaciangift.

v

b 20
v

SEIE G

Bl 4 BRI BT R 5 S

K5 A i 2

FRALBRIETANIAT 6 BT » P45 Hp 3t TR RFAE 5 B 5
JEFIAS HOBEAS AL » AS SO SE4s & I8 -5 m g DAk
Y LR G IR AL BRES AN 7 o Al WsE e S
XA R, RIG4E sobel ik laplacian i
AL PR TE ER A B T 05 AN 8 B 7« [EIR ik — A
o ZRE AT AT UL A SCBE R RE IR P B s kA 1
PR BRI 8 R R

HIHTS HEZH SCHRE 3 1B AR AL BHIE] 6 B . b F R FRAf K
HE FUGOD BE Bl Rl B A 220 1 G000 b B £ B A 42
e AETERZ R T3 SR AR . AN 9 B Xk b RE R Wb 3
AR A B BRI R OR .

K6 J5E

A FIERAR  — 15 —



2017F 4 8
B 5 H & ¥3BE F4H s

TR SCHRLG JH AR AL B 6 B 53X FhHR R 5840 %
JESEIE S0 LU RE AR o 7 B v %) LU BE TR I L TE AR AN A
B BE » R 2 i FUHE 58 BB R AN AL 10 i L 4 L
IR T BEAN A » B0 1o B AR SR AOR

4 &

N T R BRGNS HOE AN AN AL o S I R e
BRI AR SCR I T 25 A IS B AR IR AT 15
WS . MRS A A M R AR BT T
BB R TR 8 1Y PR PR B M 5 B 1. AR e R T PR
" — i SPRCE TR B SRR B RO A
AT WP U, F 373 T Sobel 55 Laplacian BG4 LIG5RA ., 5L
IRZE AR M R AR SCHAT B AR .

2 % X M

(1] JBBH, FRMREE, JUBL B0 2 (A 4 iy 528 B 14
Bk Ak [T AR X 3 2 4. 2016, 36 (8):
1901-1907.

[2] PUX, JIAZ, WANG L, et al. The remote sensing image

enhancement based on nonsubsampled contourlet transform

and unsharp masking[J]. Concurrency &. Computation
Practice &- Experience, 2014, 26(3);742-747.
(3] #Xz. WPl EEM. AEN KT # ARG RE
K8 BifLab LS LT I 5 A g 2 i, 2016, 30 (5):
772-778.
(4] FBIT. REHRRIBOHIR SR E A5 ISODATA &
RIS R ] MIZsEH . 2016,18(15) :42-47,
[5] F##. FT Shearlet I MMEZ R ¥ Retinex 18 F
ISR SELT ] A HEE AL T 2016, 23(2):171-176.
(6] H#BYRIE. BUEZ ¥ Retinex FHIE A IR B B ESE 4
B ITELT ], BBUREE2£4 . 2016, 6(14) : 181-185.
[7] LIC, YANGY, XIAO L, et al. A novel image en-
hancement method using fuzzy sure entropy[J]. Neu-
rocomputing, 2016, 215:196-211.
(8] BRI, B E, PRI PR 2 8 75 i kh R B Ak
B9 SCHR 3R LT EAL TSR . 2015, 33(3): 89-91.
(9] 41034, Mk Sobel B iR EGIIIZ 2 H bRfeET
PR IFZEL) . s AR, 2015, 37(1D): 29-32.
[10] JIN B, YOUS]J, CHO N L. Bilateral image denoising
in the Laplacian subbands[ J]. Eurasip Journal on Im-
age &. Video Processing, 2015(1):1-12.
C11] SR T 57 U I 78 6 11 S 436 A 498 16 122 IR IR 5 Y
SRLT) HHRHL TR SR, 2015, 11(17):246-249.

£ & &

FH S, 1980 4 A= LA+ PR . EZWFFE 5 1w A R
1R AR B THEHLN
B 10 ScEkl6] sammeh E-mail ; tianwlil 980xj@126. com

— 16 — [ESEFIEEA RO T



