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Abstract

The most common weakness of the actual images is that the contrast is not ideal, that is, the
grayscale difference between the object and the background is too small to distinguish. In addition,
the image contrast will be further reduced after smoothing to reduce noise. The function of image
contrast enhancement processing is to increase the contrast of the image, so that the black and
white of the image are more distinct, and the details are clearly distinguishable. It is a simple ef-
fective theory that improves the image visual effect, making it more suitable for the human eye
observation or computer analysis, with the combination of experience, skills, and technology,
plays an important role in image enhancement technology, and is widely used in practice, such as
infrared, radar, satellite remote sensing, biomedical, industrial, visual images, characters, news,
and so on. Image contrast enhancement is mostly carried out directly in airspace, and its methods
are mostly problem-oriented. When processing a visual image, subjective vision is often used to
evaluate the image quality after contrast enhancement. At present there is no general and effec-
tive quantitative evaluation criterion. Therefore, to find an effective method in practical applica-
tion, it is often necessary to conduct extensive experiments on specific given images, and then se-
lect the most appropriate one or combine several of them.
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g(xy)=T[f(xy)] (2.1.1)
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Figure 1. Three linear transformations
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C

g><f(x,y) 0< f(xy)<b

a(xy)= g:;x[f(x,y)—a}c a<f(xy)<b (2.1.2)
maxg—d
maxf_bx[f(x,y)—b]er b< f(x,y)<max f

Ir BLAMEAR HmT DURYE FI P IR 75 52, BLARRFAE IR (K AR AR, B AR AR BE DX ) 6F 2 F 4819 435 /2
AR, XTI B R ULBA T AR .
MATLAB #ftr, imadjust B 50n] DASKHL IR B A EEAR e, 38 L7 P AR 00 8 PR PR X LU T

J =imadjust(1,[low high],[bottom top], gamma) (2.1.3)
Hrr, gamma ANEZIEE r, [low high] iR EG A E AR Y K VSR, [bottom top]4a & 1 A8 4k J5 1) 2K & Y
.
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Figure 2. Image matrix date
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Figure 3. Histogram
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f(x)=2%, k=012,-10

f(4):230:o.zs,f(e):2%:o.3

F(6)=f(0)+f(1)+f(2)+F(3)+f(4)+F(5)+f(6)=0.55

JEE, IKFEN 6 IR/ 6, BT BRI Z 5, KEESN 6 K/ 20 x (0.25 + 0.55) = 14.
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DL R K BEVE I 20T IF HAL K BERR BN Z AR K . B E DT O — 5 0, B
s B R, SR RS I E R ROR,  BURE R B A E[5] .

B EE iR B s BN 4 Fos, Ber, s 23R R BRI 3 5 R B EE . O TR, BUE
T GRIRKECHE A . Hr=s=0F, FRB; Hr=s=11, FrAt; % r, s £[0,1]ZH
I, FRBEKEERAZAZN . KIEZMEEON: s=T(r).
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Figure 4. Histogram equalization trans-
formation function
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1) R EG K ETTEIP, ()

2) MR EUR K EE BRAR A SR Sy, iE— 3 SR K RE AR 43

3) MBI FEAR IR, N5 UG I FE G et S R K P 2%,

£ MATLAB ', histeq e % nT DLsz Il By BS54k . sR B0 778 -

J =histeq(I,N) (2.2.1)

AR KR U | #EAT AR, IR B N ZOKEERIEIME 3, 3 A K EERBA RBUHFE R R A, P
PAEME 3 M ETTEBONFE, 2 N/NT LA OREEGREN, 3 BT ISP, BT N B 64.
2.3. BENEAESEK
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Sof TAEAN /N X IR0 2545 FH6F EL FE R IE . CLAHE 32 %22 FH 5K v il AHE PR B JBOR e 25 114 o

IX 32 BT R AHE BRI LA s B RIR B 1 o FE 4 08 ARG 2 8 120 () bl FE TIOR3 2 o
A bR B AR e 1) o IX AR AU ) B BT B R Bl CLAHE JE it 7E1HE CDF /i H 7l
S8 SRS >R 5 B 5 B Dk B BRI BRI BE 1 H . X BRI T CDF MRt EEREI L, PR T A8 3 iR 25
MRS . BT EIREERBT IR, gt T AR B BRI, T 7 BT 23 A DALkt 0 B e T4 /N PR HY
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Figure 5. Schematic diagram of uniform distribution
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Figure 6. Interpolation schematic diagram
E 6. fREEEREE
IXFERIR R AR T AR e bR B RE B SRR, RN 7 — e XU M B T
3) PRELIL
7E MATLAB H, adapthisteq B&I#[ 717 LASAAT R HE B2 32 BR T 15 3d 32 17 PS84, 12 B BGEE 0 S s
J = adapthisteq (I, parami, vall, param2, val2,--+) (2.4.1)

Horp, L REAEE, I RS KGR, parmalval &K 7 RS A

BH Lt
NumTiles” —ANE IERE A R WS TG 3R A 0], B R AT AR /N8 R ¢ #RBZRZ D02 2, /N R
BT rre. BROMER[S 8]
“Cliplimit’ JEEEE[0 1P M bR, T35 et bl BE S S ) PR o A v (R 72 AR R R X L E o BRIAELAS 0.01
‘NBins’ et e T L P S RS BT A0 B P A L R A TR b o B v i 2 TR A A A
TN EBEKIIEATE . BT 256
B o R B B B R B . coriginal—— Y8 B A% PR B B R 46 1 4% 10 Y8
‘Range’ [min(f(: )) max(f(: )] “full’—F FH#a7 i BRI H A YE L B0, T uint8 28950, JEHZ[0 255].
R BRI
Distribution” FRR, TR E RIS N BiR E T EIEIR: uniform’—— I B 7 B (ERAE), ‘rayleigh’
I HE K, ‘exponential’ h 2k B 7 1
‘Alpha’ EH TR RR S A AR Sibr it . BRMEN 0.4

Figure 7. Adapthisteq function parameter table
7. Adapthisteq RS HFR

3. LIRS
3.1. FEXTANE

MATLAB /& MATrix LABoratory ( “fEFESEI0 =" )W4E'S, /& H3EE MathWorks /A & & FI4E5UE
T SRR = KEATRE T — A, IRk, #HERRMIES . REEA NS
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3%, Pemnik

Hoep N A2 — .

MATLAB (A E G s A 240 P, BRI RAEXGH Y, TEBFEHIEA T80, #H
MATLAB SKffH a B L C, FORTRAN %548 & 52 M A E IS 15 £ .

MATLAB G356 05 A 3 sk 201 A0 =+ JLF T H AL Toolbox. T HAL W] LAS NIhRENE T
HAMER T AA. ThAt T EOHRY 78 MATLAB 7535, Al L B, S ab 7 R Sz 4
HEThRE. FR T RGBSR T A, B TAE, F548 TAA, @E TRASENET
2.

FEREAE MATLAB |52 I WGH . B TR ELh, BT MATLAB A ST ol T B A 2wl i3
MBSO, F P I SRR R S EUII N B O S 2P ME i A TR

3.2. Imadjust e&#3FE &AL EE

32.1. &% imadjust()ERE IR B 16 R B SE
ARG 1:
I = imread('F:layblack.jpg");
J = imadjust(l,[0.2,0.5],[0,1]);
figure
subplot(121),imshow(l);
subplot(122),imshow(J);
LI 45 S n < 8:

AbF R 15

Figure 8. The left is the original image, and the right is the processed image
8. mHRRE, AiORLEREIR

S5 R

FERE il id R 25 imadjust() 1 58 2K B2 IR R AR B L J5t BB O BE S Ly 0~255, F /744 /T 255 x
0.2 MZKFEAE R 0, H4 KT 255 x 0.5 (1K FEAE B4 255,

A 2:

I = imread('F:layblack.jpg");

J = imadjust(l,[0.5,0.9],[0,1]);
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figure

subplot(121),imshow(1);title('J& &");
subplot(122),imshow(J);title("4b# j= K14)
Sea s Ran e 9:

Figure 9. The left is the original image, and the right is the processed image

E o mihRIRE, HiaRLEEER

SE R HT: ARED 2 ARG TARES 1, 550 T [low_in;high_in] AR, X EE AN AR B 1 BEME PT LAAR 2 Tow_in
MEERR, KGR 5 R B, T high_in MERVDN, HUlkAE 528 A .

3.2.2. B RH Imadjust()iBEEREEIRNTE

A5

close all;clear all;clc;

il BE K 5 B R AR FEE AN B 7R e S

I=imread('F:layblack.jpg";

J=imadjust(1,[0.1 0.5],[0 11,0.4); % u % EKUE IR F I 1 v e B

K=imadjust(1,[0.1 0.5],[0 11,4); %1 %Z &G K & MK &

figure,

subplot(131),imshow(uint8(1));title('JiE E");

subplot(132),imshow(uint8(J));title('1i %% IR Ak F& 1 i ),

subplot(133),imshow(uint8(K)):title (' % & 4% I B KR ),

SEIG 45 RN 10,

S5 R Hr

FeAM 2 TP, o) U R RGO B I In i A e S BRI R, O R R K B I n i
I B HE S R R R . BT DU S R — AN s o, T 55 — AN ISR €, A EAT
Gamma {EANE, Gamma HIZ 2 —MRrk ) it zk, 4 Gamma fH55ET 1 BIRHK, HhZ 5 AR
A5° 1) L 2k, 1K AN I - H N\ RN A H %5 B AR [R] 5 24 Gamima {E KT 1 (B, K 23 sl 24t 2% Gamma
H/ANT 1R, B2 s AL .
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8 PR K B T S 2 PG OR R R (e

Figure 10. The left is the original image, the middle is the image of increasing the brightness, the right is
the image of reducing the brightness

B 10. miaRE, HEAERER, GAERSTEE

3.2.3. B EH Imadjust(xF & E g TS
A
close all;clear all;clc;
Yimadjust() %] F -G HEAT 16 5
I=imread('F:lay.jpg");
J=imadjust(1,[0.2 0.3 0;0.6 0.7 1],[1); %imadjust()%f RGB K& 1T b3
figure,
subplot(121),imshow(uint8(1));
subplot(122),imshow(uint8(J));
SLAGAERNE] 11

A5 G

Figure 11. The left is the original image, and the right is the processed image
11. T REE, GiaRAEEE G

GER T
MR, AR G, T 2 G e ] R 5
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3.3. Histeq BRI X B & AR

3.3.1. Histeq & %t 7% B B R BOSL TR
/PCEE}:
I = imread('F:beijing.jpg");
J = histeq(l);
imshowpair(1,J,'montage’)
axis off
figure
subplot(121),imhist(1,64), title('J5 & i) B 5 &)
subplot(122),imhist(J,64),title(' & J5 F ¥ 51k J5 1) B 5 1A')
S A5 RN 12 i 13 fios:

JE B T BRI ERE S E
12000f o]
9000 |
10000}
8000 |
8000t {7000
6000 -
5000

4000 r
3000

2000
1000

0 50 100 150 200 250 0 50 100 150 200 250

Figure 12. Histogram of original image and histogram of equalized image
12. REEAEMHELENESE

fiss

.:\.F{ﬁ.

Figure 13. The left is the original image, and the right is the processed image
13. miaRRE, HiaRAEREER
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2R e

HY L7 DR EE R, PR A 7 PR A P A 38 R B8 IE N AR FE R S0 /) A K EL T L, [RII , histeq
BR K AL B 0 P 500S BL 2 W SR 1

Bhai: 1) RUE EGEIKE R, ATk, 2) R Eg, mET EA i, Qs
FEAS SRR 3 43 1 5

3.3.2. Histeq SR ¥ & BG ROALIR
A 1:
close all;clc;
rgb=imread('F:night.jpg";
% XU SEREHEAT histeq AbER
hsv=rgh2hsv(rgb);
h=hsv(:,:,1);
s=hsv(:,:,2);
v=hsv(:,:,3);
V=histeq(v);
result_hsv=hsv2rgh(h,s,V);
% X} RGB &AMHIE HE1T histeq Ab#E
r=rgb(:,:,1);
g=rgb(:,.2);
b=rgb(:,:,3);
R=histeq(r);
G=histeq(qg);
B=histeq(b);
result_rgb=cat(3,R,G,B);
% 4iREoN
montage({rgb,result_hsv,result_rgb},'Size',[1 3])
title(" J 45 S A1 HSV L K RGB")
S S5 R A 14.

JER 44 % FIHSV LA 2 RGB

Figure 14. Original image, HSV image, RGB image
B 14. RipEf, HSV ER, RGB EfR)

iR M
xR IR AT BL5 ERIETA  P Rh 2 2% 8] —M2xt R, G, B =ANHiEHIREATAEE; 5
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3%, Ptk

Hh—Fh R FAR B 34— MO ) AT AL B, 140 HSV (R ja A 77 200t VIl TE BT AL BRI AT o
R4 2
clear all;clc;close all;
ImgFile="F:lay.jpg";
ImgIn=imread(ImgFile);
ImgHistEg=histeq(Imgln,256);
figure;subplot(121);imshow(uint8(Imgln));title(' )i E");
subplot(122);imshow(ImgHistEq);title('4: & K EE 1G58 - 5 BT,
figure;subplot(121);imhist(Imgin,256);
axis([0 255 0 1e4]);title('J5 & it & 7 KDY,
subplot(122);imhist(ImgHistEq,256);axis([0 255 0 1e4]);title(' B J5 ¥ 474k ) i B 5 1Y):;
SEAG 25 BN 15 R 16 FioR:

&R R JEE B ik EL 5 P YAy

¥ .3 J

Figure 15. The left is the original image, and the right is the processed image
15. mia2RE, HiaRAERER

10000 FEGETE R E
9000 1 1 9000}
8000 1 8000f
7000 1 7000f
6000 1 6000}
5000 1 5000}
4000 | 1 4000
3000 1 3000
2000 2000
1000 1000

0 0

0 50 100 150 200 250 0 50 100 150 200 250

Figure 16. Histogram of original image and histogram of equalized image
E 16. REEFEfMSEKENERE
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59 Hr: F histeq A1 imadjust Zb# 5] —sk B 1%, histeq AP FIAL 5 RCR BH . 47T imadjust.
3.4. Adapthisteq &K ¥t E{& 40 38

3.4.1. Adapthisteq & %} 7% B Bl 4038
(AT
I = imread('F:beijing.jpg");
J = adapthisteq(l,'clipLimit',0.02);
imshowpair(1,J,'montage’); %% FH ¢ K73 o R, /MR IE LG SR ok
title('JE 4G EIE (left) and XJ LL BE3 58 J5 M8 (right)")
SLAGLAERUNIE] 17:

J5 45 B2 (left) and adapthisteq /b 3 Ji5 K114 (right)

BTN

Figure 17. The left is the original image, and the right is the processed image
17. iR RE, AiaRAEEEL

SER T

H adapthisteq 4#bFEE {5, & Cliplimit 4y 0.02 FRBR %S ELEE,  Cliplimit (BB o) b ins,  4b3i
Ja T U 0T Rk SR H
3.4.2. Adapthisteq ER# R B E &R

(AR

RGB = imread('F:night.jpg");

%imshow(RGB)

I = rgh2gray(RGB);

%figure

%imshow(l)

montage({RGB, I},'Size',[1 2]),title("J5 I A1 K & E14")
g1 = adapthisteq(l);

g2 = adapthisteq(l, '"NumTiles', [25 25]);

g3 = adapthisteq(l, '"NumTiles', [25 25], 'ClipLimit’, 0.05);
figure%% & 1

DOI: 10.12677/csa.2020.107142 1387 THENUER 5 N H


https://doi.org/10.12677/csa.2020.107142

subplot(221),imshow(1),title(' & EI14):
subplot(222),imshow(g1),title( Bk A8 EI1£");
subplot(223),imshow(g2),title(' 1% & 241 NumTiles Jy[25 25]1E14");
subplot(224),imshow(g3) title({ H /N v # &, H. ClipLimit=0.05 i E1&");
%% S H LG

g4 = adapthisteq(l);

g5 = adapthisteq(l, 'NumTiles', [25 25], 'ClipLimit’, 0.08);

g6 = adapthisteq(l, '"NumTiles', [25 25], 'ClipLimit', 0.08, 'NBins',255);
figure%% & 2

subplot(221),imshow(1),title(‘J& 14
subplot(222),imshow(g4),title( 2k I\ & EI1Z);
subplot(223),imshow(g5),title('{ F /> /y %5, H. ClipLimit=0.08 1] E{%");
subplot(224),imshow(g6),title('f# F /> /i %&:,  H. ClipLimit=0.08 [{1&{%, H. NBins=255";
eI S5 AP 18, 8 19 A& 20:

JEEIFIREE RIS

Figure 18. Original and grayscale images
18. [REFMREEK

JREIS EOMEEIE

Figure 19. The top left is the original image, the top right is the default
image, and the bottom is the set parameter images)

E 19 £ LARE, ALARNMEEIL, TERERESHHNER
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3%, Pemnik

ERMEEE

JR B

(RN HCRE, BCHpLimi-0.08HEHE (A HchE, B CkpLimic-0.088EH2, ANBins-255

Figure 20. The top left is the original image, the top right is the default
image, and the bottom is the set parameter images

E 20. £ ERRE, AERRNMEEG, TEARESHHIEIR

iR M
M BB IR R LA, WESHEIN s . i, #E& “ClipLimit” %, (&t

PR . w19 AN 20 A2 R 5 PR A EL s, [AAER) NumTiles[25 25], {H “ClipLimit” A&, [
19 ) “ClipLimit” Jy 0.01(2RiAME), & 20 ) “ClipLimit” 4 0.08 (H & & 1), H2KEEIE 20 1K

B 19 MEIRZ . 819 5K 20 v F PR ER b, HZiEm 7 —/N24 “NBins” , 255,
BRI RWA—FE. HTEGPXT R, EE R EL7AE
3.5. Imadjust, Histeq. Adapthisteq =158 %% Bl R AL TR Y LL e

Sof A P RIB AL B 45 SR AN ] 21

Figure 21. Original image, imadjust image, histeq image, adapthisteq image
21. [REF0 imadjust BEl1&, histeq El1&, adapthisteq El1§

Xt Rt PG A PR S5 SR an 1] 22

J& B Allimadjust, histeqfladapthisteq
= - = —

i

~erf

=
—
=]

Figure 22. Original image, imadjust image, histeq image, adapthisteq image
22. [REFN imadjust El&, histeq Bl1§&, adapthisteq Bl
VRHURE 15 R
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4, REEERE
41. EXRY

AR T EES LEEESE S UM s, 8 WITNEA K AR ¥, BT Bk, B ISR E T E
ik DL T b B 52 R 1 3 B A A, F S A 4H T MATLAB o imadjust. histeq 1 adapthisteq =i
BRI S3 6 AKFE FME AR L U B AL B, I ELRF LG 73X =7 iR PERE, imadjust X EHEALBE S R AS
11 histeq A2 5 1) BRI 0 RO G, {H2 histeq t x5 AL S, histeq bR HO0 T4 M8 R AR = AL
FHAR TR BT AR 4, T AR LR 2 AF 43 A EL A M BBk U, SRR ARG . SR, an SR G
A4 B 55 b PG L o XSRS B SR I 4y, TR IX B A B LU B R AN B i i, AL F,
adapthisteq R AP T LU SZ BRIV 1 38 B L5 BRI SA i AL, 6 28 HE B A1 1 [ IR S8 4 1 SO e 7

MIME 2, AR EURZE AR 0 L B3G5 5 ik A0 BE, i T A BRI,
—ANGi— bRk, BT DALE AR EE G R 2 2 25X 2 1 R

42. HSERARRE

RSCAEAS LRI BRI AT AR R B A, AR B A A B A (AT RO LS OR S8, TR
BT MATLAB AL ER BRI BB PR 24, B & fh 2 B0 BB A, 728 T B &5 12 3]
AL

IR A B BSOS R AT (R T RGO AR R T, A AT ) — B ML ST A
AR B T — VR ER AT SR I R AT 4 R, S B R B R A B AR 2
i
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