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1. &% ha

(1) ceil: round toward positive infinity, [5] 1E JGZ5 J7 8] PU 4 fi A

(2) cle: clear command window, & A4 % K

(3) double; convert to double precision data type, 55 4t~ SUKE & B4 28 Y

(4) eps: epsilon,a very small value equal to 2~ or 2.22X10 " ,e,— A AEH /NI {H ,
27k 2.22X10 "

(5) find: find indices and values of nonzero elements, # k AF FE LK R 5| FI{E

(6) format: set display format in command window , 7EAy & 0 H 1% B B s #% 2

(7) hex2dec: convert hexadecimal to decimal, ¥+ 78 il #% ¥ S -+ 3t

(8) length: length of largest array dimension, 5 KB4 4E 500 £ &

(9) linspace: generate vector of evenly spaced values, 4= i %5 #5 {8 i) In] 1=

(10) meshgrid: generates 2-D grid coordinates, 4z i, 2-D M4 A FR

(11) NaN: not a number, output from operations which have undefined numerical
results, NIEEUF & A AR E SCEUE 25 R 19454 10 4 i

(12) num2str: convert numbers to strings ¥ 505 55 F 55 &

(13) numel: number of array elements, 24 7T E %

(14) onmes: create array of all ones, BIEEFAICE N 1 %A

(15) prod: product of array elements,4{2H JC % ) 3¢ f1

(16) streat; concatenate strings horizontally , 7K - 3% 5 7457 &2

(17) uint8: unsigned integer 8-bit(0~255), LA 58 %% 8 £/ (0~255)

(18) unique: unique values in array, 50 2H 7 i) i —{E

(19) wheos: list variables in workspace,with sizes and types, ¥ i T/E X d iy 725 &, 4
FER/NFIZERY

(20) zeros: create array of all zeros, @l H# 4 EH

2. #F

(1) abs: absolute value, i % {H

(2) area: filled area 2-D plot,H 7t X I 2-D

(3) atan: inverse tangent in radians, 3 5 1E 4]

(4) boundary: boundary of a set of points, 5 £ 19 7

(5) cos: cosine of argument in radians, LA R8RS 5 43 5%

(6) exp: exponential, 5%

(7) fft. fast Fourier transform , [t & i B m- 45

(8) fft2: 2-D fast Fourier transform,2-D {Jt 3 {8 B 25

(9) fftshift: shift zero-frequency component to center of spectrum , ¥ ZZ 5K 7y 8 # F|
A3 Oy

(10) filter2: 2-D digital filter,2-D £ F U Ik #

(11) imag: imaginary part of complex number, & 57 i %5

(12) log: natural logarithm, [ 2K X} %%
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(13) magic: magic square with equal row and column sums, 175 51 2Z FAH 55 4]

(14) polyshape: creates a polygon defined by 2-D vertices, 8@ 1 2-D T & E XL i TE

(15) real: real part of complex number, & £ 1 5258

(16) rng: control random number generation, il B #1554 1

(17) sin: sine of argument in radians, LR JE F RS0 1F 7%

(18) sqrt: square root, ¥ Jy 2

(19) rand: uniformly distributed random numbers, 45515 B AL %L

(20) randi: uniformly distributed random integers, %] 4315 Ffi A1 2% %%

(21) sum; sum of elements, JTGE Z

3. B

(1) axes: specify axes appearance and behavior, ¥ & 3 it /MW A1 47>

(2) axis: set axis limits and aspect ratios, % & 5l BR F1 2\ & H

(3) bar,bar3: bar graph,3-D bar graph, & & ,3-D &K K

(4) colorbar: displays color scale in colormap ., 7% 42 % 3¢ b 78 % @, L )

(5) colormap: color look-up table, % {02 4% %

(6) comet: 2-D animated plot,2-D Zfjim &

(7) compass: plot arrows emanating from origin, 2 )\ R 25 & H 57k

(8) contour,contourf: contour plot of a matrix, % [ 145 & £ &

(9) eylinder: 3-D cylinder, 3-D [EI#E4&

(10) datetick: date formatted tick labels, H #2000 2 B bR 2%

(11) ellipsoid: generates 3-D ellipsoid, 4z 1% 3-D Bk {4

(12) errorbar: line plot with error bars, #1% 72 4 4 K

(13) ezplot: plots symbolic expressions., 2 Hl£F 5 £k =X

(14) feather: plot velocity vectors, %l # & % & K

(15) figure: create a figure window , 8| & —A~E & O

(16) fill; fill 2-D polygons,E 3t 2-D £Zh

(17) fmesh: 3-D mesh,3-D M #

(18) fsurf: 3-D surface,3-D pi i

(19) gea: get current axis for modifying axes properties, 3 B 24 51 5l LI & o il 5 1k

(20) gef: current figure handle for modifying figure properties, F T 1& St & & 4 19 24
i &1 4] A%

(21) grid; display grid lines, 7% P#% 2%

(22) histogram: histogram plot, B 5 &

(23) hold: hold on the current plot,{# 45 24 FiZ:

(24) hsv2rgb: convert colors from HSV space to RGB space, ¥ % 4 . HSV 25 7] 55
#] RGB %5 ]

(25) im2double: convert image to double precision, ¥ E 1% 5% #i b XU &

(26) image,imagesc: display image/scaled image from array ., i 7~ $02H 09 A% / 45 i
SEES
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(27) imapprox: approximate indexed image by reducing number of colors, i i3 Vi /> %
R I LR T KR

(28) imread: read image from file, M\ U352 BUEI%

(29) imshow: display image, it 7~ B4

(30) imwrite: write image to file, ¥t BMR 5 A L4

(31) imfinfo: display information about file, & 78 X5 B

(32) ind2rgb: convert indexed image to RGB image. ¥ & 5| F 4% # > RGB F1%

(33) legend: add legend to axes, 25 5l 7 il 1€ 4]

(34) line; create line, il # 4k

(35) mesh,meshc: mesh/mesh with contour plot, PI#& /35 25 55 £k & 1) ) 4%

(36) peaks: sample function of two variables, X A8 £ FE A bR %

(37) pie,pie3: pie chart,3-D pie chart,JFE,3-D BFE

(38) plot.plot3: 2-D line plot.3-D line plot,2-D £k & ,3-D £k &

(39) plotyy: plot using two y-axis labelings. i AW v #ibr2s 174

(40) polar: polar plot, #% A1 Kl

(41) polarhistogram: polar histogram , #% A Fx B J5 ¥

(42) quiver; arrow plot, ik Kl

(43) rgh2gray: convert RGB image to grayscale,¥f RGB B4 % ¥ b K El %

(44) rgh2hsv: convert colors from RGB space to HSV space., ¥ % 6, )\ RGDB =5[] ¥4 #
F| HSV %5 [H]

(45) rgb2ind: convert RGB image to indexed image,# RGB E 45 R 5| E %

(46) rgbplot: plot colormap, 2 il % (0 7 £ 3%

(47) set: set graphics object properties, & & EE X 4 J& P4

(48) sphere: generate sphere, 42 B ER {4

(49) stairs; stairs plot, [ &

(50) stem: stem plot,ZE K]

(51) subplot: multiple plots in a single figure, B4 K h ) L2 K

(52) surf; surface plot, flf i &l

(53) text: text descriptions in graphical plots, B 22l f i) SCAS Hi b

(54) title: plot title, %2 Kl {5

(55) view: viewpoint specification, #f 55 171

(56) xlabel,ylabel: label x-axis,y-axis,z #IFr% .y IR

(57) scatter,scatter3: 2-D scatter plot,3-D scatter plot,2-D B 5 &l . 3-D B & &

4, BRI FNFo - H7

(1) clear: remove items from workspace memory, M T 1E X Py ££ i 53 1

(2) disp: display value of variable, I} 7~ 78 & [/ {8

(3) imageDatastore: create datastore for image data, A K14 504 01 2 B8 724

(4) imread: read image {rom graphics file, )\ T SC 4 sz BRI 4

(5) imwrite: write image to graphics file, ¥ B4 5 A K 4
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(6) imfinfo: information about graphics file, 3¢ EE X1 E B

(7) load: load variables from file into workspace, 728 g M\ SO in 23] TAE X

(8) max: maximum value, & K1H

(9) mean: average value,¥J{H

(10) min: minimum value, fz/MH

5. 25 A Fe A

(1) dir: iist folder contents, ) H SC{F3J& P2

(2) fullfile: build full file name from parts, )\ 814 A= 1l 5¢ 2 - 44

(3) if,elseif ,else; execute statements if condition is true, T 444 & , W #4715 5]
(4) continue: pass control to next iteration of loop ¥ & Hil 1% 12 2596 #F 1 K — A0
(5) end: terminate block of code, % [ fCiT R

(6) function: create user-defined function. 2 H /' & 1Y e8I %L

(7) pause: stop MATLAB execution temporarily, & i {5 1 MATLAB $i47

1.2.2 BEGa4ETEHFE(PT &

EGLETREFAPD KA ARG AT S B MR R L #
FRIVTC VA L 08 e R0 5 LA K 43 RO 3 T o A — A28 551 LR 43 SR TUAS 2501 A~ 2800 AT A
WELZARE, LT RAE T AR MR IPT RSN B H 2 U 25 K4 45 oR 80 B AT i T
IPT B 5CFR b 600 24> BRI WL, A B AR A B I AN A 7 b i — 14,

1. FAN . F Aottt

B L.

(1) gray2ind: convert grayscale or binary image to indexed image, ¥ JK & 5% — {8 K 1%
e h K5 B

(2) ind2gray: convert indexed image to grayscale image, ¥ 5| RG 55 # hy IK FE %

(3) mat2gray: convert matrix to grayscale image, ¥ 5 [% % ¥k JK & [ 1%

(4) imbinarize: convert grayscale image to binary image , ¥ K B F{G ¥ o — 18 K%

(5) imquantize: quantize image using specified quantization levels, i F 48 & i) & 4k 2%
SR R 1T A

(6) graythresh: global image threshold using Otsu’s method, fff Fi K 5 1 A9 2 )5 E
B E

(7) otsuthresh: global histogram threshold using Otsu’s method ., ffi KB 142 H
L7 B {E

(8) multithresh: multilevel image thresholds using Otsu’s method, ffi F§ Ky ) £
P KGR B {E

A=

(9) rgb2xyz: convert RGB to CIE 1931 XYZ. ¥ RGB ##: % CIE 1931 XYZ

(10) xyz2rgb: convert CIE 1931 XYZ to RGB,¥ CIE 1931 XYZ ¥ RGB

(11) rgh2lab: convert RGB to CIE 1976 L."a" b" ¥ RGB ##tf CIE 1976 L."a" b”

(12) lab2rgb: convert CIE 1976 L"a"b" to RGB,¥ CIE 1976 L™ a" b ¥4t RGB
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(13) makecform: create color transformation structure, I & % {4 % e 45 #4)

(14) applycform: apply device-independent color space transformation, i FH 5% £ G
KR 0,55 ) A2 46

aREK:

(15) checkerboard: create checkerboard image, £ 2 # £ E 1%

(16) imnoise: add noise to image, 25 1% 78 fil g 75

(17) phantom: create head phantom image, ) £ 3k A& 1l K 4%

2. R E

EXRER.

(1) montage: display multiple image frames as rectangular montage, ¥ 2~ & 14 i i
IR NFEIE 52 K #F

(2) implay: play movies, videos,or image sequences 3% i F 5 . 9050 5% K44 7 1)

(3) warp: display image as texture-mapped surface, B 1% i 7~ Shy &0 3 e 55t il T

(4) imshowpair: compare differences between images, H 8 [R5 22 [6] i) 22 7

(5) imfuse: composite of two images . F & E & 1 4H &

TERER:

(6) imtool: open image viewer app.¥] I EI1E W 248 v A2 P

(7) imageinfo: image information tool, F{4 g B T E

(8) impixelinfo: pixel information tool . £ ZEF B T A

(9) impixelregion: pixel region tool, % 2 [X i T. B

(10) imdistline: distance tool, %S T. H

(11) imcontrast: adjust contrast tool, ¥} [t & JH% T H

(12) imcolormaptool: choose colormap tool,EFE# &k F T H

(13) immagbox: magnification box to the figure window , il X & | E %

HEZENXTE.

(14) imcontrast: adjust contrast tool, ¥} [t & JH% T H

(15) imcolormaptool: choose colormap tool, B (0 & $8 £ T A

(16) imnoise: add noise to image, [ {4 78 fil g 75

(17) phantom: create head phantom image, fl] # 3k % #Y K {4

3. JUAT & H e B AR BL A

VAR IR S

(1) imcrop: crop image, 55 Y &%

(2) imresize: resize image, %% & 1% K /)

(3) imrotate: rotate image , it 7% F 1%

(4) imtranslate: translate image, - K&

BANLMAMTH.

(5) imwarp: apply geometric transformation to image , ¥f g 47 JLA] A5 2

(6) affine2d: 2-D affine geometric transformation, 2-D {J5 & JL{a] 4% 4

(7) projective2d: 2-D projective geometric transformation,2-D 5% JL{] 25
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BB B .

(8) imregister: intensity-based image registration, %& -5 B (19 1% Bt i

(9) normxcorr2: normalized 2-D cross-correlation, J3—4k 2-D H 4%

4. BEARIE W Ao 3G %

BRI

(1) imfilter: multidimensional filtering of images, [Fl1% £ 4 JE %

(2) fspecial: create predefined 2-D filter, 8]#Z T E X 2-D €I 2%

(3) roifilt2; filter region of interest(ROD) in image, J& I K14 A7 %R X 18 (ROD

(4) wiener2: 2-D adaptive noise-removal filtering,2-D H i i 14 M % %

(5) medfilt2: 2-D median filtering,2-D F{H J&

(6) ordfilt2: 2-D order-statistic filtering,2-D JF &t iTug Ik

(7) gabor: create Gabor filter, I & 25 1A JE I £%

(8) imgaborfilt; apply Gabor filter to 2-D image, ¥F 2-D % L FH 35 1A J€ %

(9) bwareafilt: extract objects from binary image by size, B4 ]~} )\ — {8 &I 1% i 42 B
H s

(10) entropyfilt: filter using local entropy of grayscale image, 5&F K FF El 14 Ja) 3545 08

Xt bb R EE .

(11) imadjust: adjust image intensity values or colormap , 1 %& 14 = F& {5 55 (4 18]

(12) imsharpen: sharpen image using unsharp masking . i F 35 8 4k #4585 4k B 1%

(13) histeq: enhance contrast using histogram equalization i F B J7 &l 14 £ 1k 484 5% XF
He

RERRIE:

(14) bwmorph: morphological operations on binary images. % —{H F & &2 8 4E

(15) imclose: morphologically close image, &% "i’l?ﬂAIEM%‘?

(16) imdilate: morphologically dilate image, 2 2% i ik K 1%

(17) imerode: morphologically erode image, ¥ 25 2% Ji& i F 1%

(18) strel: morphological structuring element, JE A ¥ 5 LR

(19) imtophat: top-hat filtering ., /& g & %

(20) imbothat: bottom-hat filtering , [ J& %

EAEH -

(21) deconvblind: deblur image using blind deconvolution, {§i J 5 [ ¥ 2 E 4 A

(22) deconvlucy: deblur image using the Lucy-Richardson method, {# FHZE P4 « FRA £
Ti ik 2 BB

(23) deconvwnr: deblur image using the Wiener filter, {ii ] 4 45 18 I 2% 2= B 1% 508

ETEXBXEBANIE.

(24) roipoly: specify polygonal ROI, 3§ E £ i#17¥ ROI

(25) imrect: create draggable rectangle, £ & 7] #& 3h 1Y %6 &
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SBIF AR AL FE .

(26) blockproc: distinct block processing for image, T FE{§ 04 43 B b 3

(27) col2im: rearrange matrix columns into blocks , ¥ %E [ 5 5 5 HE 5]y B

(28) im2col: rearrange image blocks into columns ., ¥ K14 Ht & Hr HE 51 Sk 51|

EHBEX.

(29) imadd: add two images or add constant to image , 53 & E 5 A I B [w) &% 0 & &

(30) imabsdiff: absolute difference of two images, ¥ & {4 it 48 Xt 24

(31) imcomplement: complement image, £p & 1%

(32) imdivide: divide one image into another, E1% #H

(33) imlincomb: linear combination of images, RI{R LM H G

(34) immultiply: multiply two images, ¥ i &l 1% 4 7

(35) imsubtract: subtract one image from another, M\ — g B % 7 25 55 — i &I 1%

5. B 5 Fa i AT

Bl E .

(1) imoverlay: burn binary mask into 2-D image, X} 2-D E{Z i — & A=

(2) superpixels: 2-D superpixel oversegmentation of images, F{%£ 1) 2-D #4235 #l

(3) boundarymask: find region boundaries of segmentation, £ $& /3 #/ X 8 ff) 351 5t

(4) labeloverlay: overlay label matrix regions on 2-D image , ¥ ¥ 2546 [ X 38 B 7E 2-D
K& L

(5) grayconnected: select contiguous image region with similar gray values, &£ B
ARARUAK JBE AL 1) 3% 252 I A5 IX 35

B

(6) bwboundaries: trace region boundaries in binary image, 7 —{H % Hif 72 X 80

(7) bwtraceboundary: trace object in binary image, TE _{H E1& | i & H 5

(8) edge: find edges in intensity image, 75 5= & % H 28 $k 75 2%

(9) imgradient: gradient magnitude and direction of an image, R4 B #f B K /N FI T[]

(10) hough: Hough transform , # 25

(11) houghlines: extract line segments based on Hough transform, 3 F 4 R A5 e 1) &
B

(12) houghpeaks: identify peaks in Hough transform , 2 5] M 5% 2% e o 19 16 {5

(13) qtdecomp: quadtree decomposition, P XA 43 fif

(14) imfindcircles: find circles using circular Hough transform . fii Jf [& M J< 25 #e 2% 4% [R

(15) viscircles: create circle, ] £ [&

X 435 0 B 45 4 1

(16) regionprops: measure properties of image regions, Ml & FI {4 X 35 19 K5k

(17) bwarea: area of objects in binary image, {8 1% i) B 7 15 X

(18) bwconncomp: find connected components in binary image, 7£ {8 E % i & $% %
4T

(19) bwdist: distance transform of binary image., —{H Fl 1% i IE 25 45
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(20) bwconvhull: generate convex hull image from binary image, M\ —{H FE1& 4= 1™ 62
(SEES

(21) bweuler: Euler number of binary image, — {8 Fl 14 i) Kk H7 4

(22) bwperim: find perimeter of objects in binary image, £ _{H K& s 2 $k B Fr i K&

(23) imhist: histogram of image data, FZEHE 0 57 E

(24) corr2: 2-D correlation coefficient,2-D #5¢ &%

(25) mean2: 2-D average or mean of matrix elements, i FFIC K 1 2-D s 40

(26) std2: 2-D standard deviation of matrix elements, S [EICE 1 2-D ¥ 722

(27) bwlabel: Label connected components in 2-D binary image, f£ _{H E1& FFric &
i 21 7%

SIS

(28) graycomatrix: create gray-level co-occurrence matrix(GLCM) from image, M\ K
BB E K I A R B (GLCMD

(29) graycoprops: compute properties of GLCM, 315 GLCM ¥ P i

(30) entropy: entropy of grayscale image . JK J& F{Z /)5

EHRRE:

(31) psnr: peak signal-to-noise ratio(PSNR) , I&{H {1 1t (PSNR)

(32) immse: mean-squared error, ¥ J5 1% 2

(33) ssim; structural similarity index(SSIM)for measuring image quality, FH T &= &
18 T 1A 205 4 AR DL 35 B (SSTVD

BTk,

(34) det2: 2-D discrete cosine transform,2-D B 4% 5% A5 it

(35) detmtx: discrete cosine transform matrix, B B4 7% 75 #4604

(36) idct2: 2-D inverse discrete cosine transform,2-D B B4 7% 5 25 4

1.2.3 E=S4ETEHESPT) &

(1) det: discrete cosine transform . 2 B 4T 7% 78
(2) idet: inverse discrete cosine transform , B 4% 5% 2 2% #

1.2.4 /MNEITEHFEWD RE

(1) appeoef2; 2-D approximation coefficients,2-D ¥T Ml & #

(2) detcoef2: 2-D detail coefficients,2-D 4177 & 4L

(3) dwt2: single level discrete 2-D wavelet transform , B¢ B H 2-D /N AR e

(4) idwt2; single level inverse discrete 2-D wavelet transform ., 520 B # 2-D /N [

(5) wavedec2: 2-D wavelet decomposition,2-D /N 43 fi#
(6) waverec2: 2-D wavelet reconstruction,2-D /N 5 &
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1E ERLE

1.3 ATt
1.3.1 EHEERHE

BRI B 55— 20 2 BB WG R BB BT AEAE A D X RR R GRS, T
VITE B fa E A R OF BT LR A OC BHR R A5 B 0 L RUSE SO RN L Se iR A U R
PEREE . BT LK EMR S IG5 . MATLAB M SCH X E e 1.2 4 s], 78 6 1.1
T, BM BRI imread FHF MBS 32 OB A , O fi A8 it 44 7 i 85l . 3l o i BM pR K
imshow 5| FHAS i 24 FR, BUGCH Won 7 L b . BM BREL whos H T LIR30 B0 R &
514 1R BE N BB L 3 7 38 T A SO T RN 25 . FAFH uint8 Fon 8 (L R
?%ﬁsl_a%%ﬂ/l\fgi%%ﬁfﬁ 1 FWERHEE LN 0~255, BM R imfinfo f T

WA R B BSOS WSO AR SOOI B SO RS 5 X LR 45 . BML BRI clear

FH T3 % G A28 B A 59 N AE, BM BB cle F TSR LA SCR Far 24T TAEIX . BM BR
B imwrite FUVERE BT AR i R AR A B SC R .l Y SCHA% U2 JPEG, 13X —Fi A 46
L W N B Y B e el ==l P R U1 s B A N B T~ =3 Ll AN B . 971 A
BM e figure FHFBIHE— N80 19 B 10k SR BHE, T BM R 2L subplot 3@ 2 46 & H T
N2 MR ER B AT BOM SN K A BB DRI 5 2443 KBk o0 #s . BM BREL title FH T 75
BAAS B ITTAR 1 T0HB B R — A FR A (LI 1.3) .

Bl S —AFETORIREUEMG , 8RB R ME BT LR ] SO A% 20 5 [0,

clear; clc;

x = uint8(1000) % returns 255
a = imread('peppers.png');

whos
imfinfo( 'peppers. png')

imwrite(a, 'pl0.7jpg', 'quality', 10);
imwrite(a, 'p5.pg', 'quality', 5);
imwrite(a, 'p0.jpg', 'quality', 0);
b = imread('pl0.jpg');

c = imread('p5.jpg');

d = imread('p0.pg');

figure,

subplot(221), imshow(a); title('original PNG');

subplot(222), imshow(b); title('JPG quality 10');
subplot(223), imshow(c); title('JPG quality 5');

subplot(224), imshow(d); title('JPG quality 0');

— i 2-D B e LR R R . ERE T E AT R AR A R MR G X R

— T BoR BB E éﬁﬂi‘%ﬁ’]%‘z’f% BM PR &L colormap I T8 E 44 jet BT 64
P A AR RN 2K . PREL colorbar Fl T /R MHTE A &RER T AE A,
FaaRRHE L3 ﬁqjﬂééfﬂﬂ'lb TE] 1.2 v, BM pR AL image ] TR 26 BE sy B4R
A R AR TR E B RRE A, HI B aERETEA 0~6.4 AT BR
JEFE . BM pREL imagese Fl FAEBUE DV S8 A S8 R P AME A . EXFEL T X

13
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MATLABE{%R. A0 sm eI B —R TR A1 N

I 4HPNGIE JPEGF it [H110

JPEG i 4t [H 15 JPEG Ht[H 10

1.3 BEEARRBRERFTFH PNG 1 JPEG %X HIE &

SOAE K 2 ¥ LB 4 50 10, DB AT R @{E 10 WosfH 1, iR AE 20 Bos{H 2, DA,
HAME A AE 64 BR{E 6. 4. PRE axis T 48 E Y HlAE B9 B AR D 5 B (L
B 1.4,

Bl 1.2 G5 —DRERIT .l e R AR RN 2-D MR EIR .

clear; clc;

a=1[1,3,4;2,6.4,0,; 0.5, 5,5.5];

colormap jet

subplot(121), image(a); colorbar; axis square;

subplot(122), imagesc(a); colorbar; axis square;

60
50
40
30
20
3 10

Bi1.4 #l1.288H

1.3.2 EfgRFEBER

FORGEA " AFEEE. A6 R GEaGMEAMBIFEL. X =ME
AR E K AT LLE AR R E 53 b X S 6 0R AR I A AL —ILM’I{%
B =R AIRE ST 0 B, TR TR A ERR . AR R S 24 Ao ), O = A

K (00 E 25 4 e 8 ALas (], XK R R (0 38 38 19 4T o RGO B TR, 5 R N 0 (3%
HEA)F] 255 CE AL WERFI) . FomamIE 255 ARy ME . Bk, @
=840 (255,0,0) F s ARG (0,255,0) Fon MM @ (0,0,255) Faw, =4
[vi) S8R 1) R €00 38 3 1) B N B3 T %R i BRI . RS TP AR AR R B 5 43 1R AH R (6,38
T F A P DX SR T T A R 1 DX A R T P I A X s . il an R R A
P40 AR 21 4858 T8 b iR S 6 XU G RGO BE R0 45 o 1 T b e €0 7= AR Bl 2R B



, BI1E ERLE
BIR AT, L0040 77 R B (0 Y (255,255 ,0) S (0 FE (077 A W 4k {6, C(0,255,255) , 214,
FWE €877 A 2048 M (255,0,255), 7E MATLAB W, % @ R = A4 Row . &g (F
B ATED T8 (BUR TP 0O BB TE L R .G.B) . 766 1.3, R T — R AR
BRI =ARAAEIE ., R AR O E SR KRG KO TS 8 s fF
B, BSCHBREAERREDEEMNIT UGBS R EEE, B 5 A LR A Y EE.
¥ 3-D B AR ERBOMME ARG 5 4N 1 RN R EIE AR 2 Fom Gl R
3FEARBEE. (0O SERERLE L5,

Bl 1.3 WS AT B ARSI 0 BN 4R (G 18

clear; clc;

a = imread('peppers.png');

ar = a(:,:,1); % red channel
ag = a(:,:,2); % green channel
ab = a(:,:,3); % blue channel

subplot(221), imshow(a); title('RGB');
subplot(222), imshow(ar); title('R');
subplot(223), imshow(ag); title('G');
subplot(224), imshow(ab); title('B');

B 1.5 fl1.389% H

TR I EG0E AT Loy o AR AL R R BEA Tk . CAT — SR T ]
PUKE—Fh ERRB e 4 g g — R R 26 AL, R EKEREA =6 R.G.B M,
Wb i AR R T 8 L. 53— 5 T, R PR AL i MR R Dy 8 ALy BN FE R 2. DRk
TR 0 AR B 4l R PR e R = I B 5 O D B R e B B 00 T 0 R R
MEEM R.G.B AR FYME . HR2 X R SRR Ir IEAFTE P R . (1D 20 7] fig
W 555 S RH [ (00 I PE 9B BE . = S b, T A Y = 00 RO B A g AR TR) A 958 B8 (1/3) X 255, Fir AT 1Y
TR A AR R R A 4 S AR TR A R R (2/3) X255, 30K T BURME A RAR RS o AT T i
Ko (O NIRRT = A ERBREA—, BF5ERU] A% AT WG 35 1) 2 2 6030 6 A
S X B BIRAUR, BER FRNR ERBRAZERS(HSS CIE F A HEHAK
Commission Internationale de I’Eclairage)ﬂ: 1931 442 T Al 352 52 10 % 66 RS 31 K 4%
Py I 28 (CIE. 193 1) KSR L Y BENELHI 3 ¢ 6+ 1 /Y RGB 201 B9 AL G A

15
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MATLABE{%R. A0 sm eI B —R TR A1 N

Y =0. 2989R + 0. 5870G + 0. 1140B

TR R S 5y AR G T BN AR K IR A8 o ZE W EE (T T i
L 1 BT A RN e 40l PR 3 T B 1) BT A AR R K e e Dy 1 e, O AT L TR
BB EW ey A e, BE RS, B2 R RN R E, B E N 0~1 M4
Bl 2 0~100 WE S GIE . BIEA & FoR 0~k X255 BT A (E AR S 40 B A5, DA & X
255+1 F| 255 M HREHH A A, 7EH 1.4 L IPT Rtk rd)Zgr\V FH T B ok 25 20
RGB % {6 B % 5% 40 S K B 4% . IPT BREL imbinarize F T3 8 58 52 (85 I% S R4 8% e
J AR, EHTRAAREME T=0.3 f T=0.5, 768 —FfHEN T .0~0.3X255=
76 W T A5 R AR o AT 77~ 255 BT A AR EE o A o XTI R B AL L0~
127 WY B A (AR e 0l BB Ao 17 128 ~255 MIfE R M @ (LA 1.6),

B4 HWE AT B — IR B R B K R B —(H R

clear; clc;

a = dimread('peppers.png');
b rgb2gray(a);

c imbinarize(b, 0.3);

d = imbinarize(b, 0.5);

figure,

subplot(221), imshow(a); title('color');
subplot(222), imshow(b); title('grayscale');
subplot(223), imshow(c); title('binary T = 30% ")
subplot(224), imshow(d); title('binary T = 50% ")

HT =30%

1.6 5 1.4 f9% H

m N [ 1 A 26 R TR i AR, B 4R 4 B0 o A s g £ B (B 19 ) . Nobuyuki
Otsu #2H T —F 53 (Otsu, 1979) . BN K i 77 3% (Otsu’s method) , BV K B 1% B 3hit
B T/ MEEME E P B AR R RN I 2., BRI 1.6 Wi, g
t 2 BE R K so, Rl oy 2 (R 9 00 L D7 PR 0 s o 2 DU ARG v v 4% 19 (L T 7 A —
A0S BEEE 7 22 ML q 0t +q.0) Rd/ME. g0 g, BAEWME p GHEE i iR

GO AR R L5 B O i s
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%=Z}@Uﬂ
VIS
K SLIF
M :Z [i * p(i)/qﬂ
2[zpuw%1
KNI LF

ol =[G —puD* e p(i)/q,]

i=1

L
= DV [G—p)? e pi)/q,]

=i+l

B 1 2B 1 A R ) A BB AR S 38 0] DSE 3 5 22 A IR, DA i AT P A B = A
TR EAG . 7E) 1.5 v IPT pR%L graythresh FTF DR B A% 5 i AR B DA G {6 7
KT 0y R %, 540 TPT K%L otsuthresh AT T 18 1 K 05 356 48 1 B 7
THHOT A BIE . IPT A% multithresh o] I F i F R E k@i e fE M2 BE., X
SO 0] ISR AL S TPT pR%L imquantize DUAE B 24 K E RN EE ., EH) 1.5 L3I
T 0 A FH R VR Dy 06 T SR B A M 3 7 W R PR A 0~100 &, T3 101 ~255
G AEEE A DL A A K BE B R R RS I WA B E . R AT 0~85 .50 % K
JEak 128 FHF 86~171 2. IO T 172~255 9, B MFEN T8 T =4 BE. 1T
B BGOSR BE . 0~49 90 B, 50~ 104 %K 33. 33 % JK B (0. 3333 X 255=85),105~
182 94 M 66. 66 %0 MK (0. 6666 X255=170),183~255 A H G (WK 1.7), 1.4 kit
ey AR 1 R R s B PR R R A

Bl1.s S — DRI A SRR SN R 2 A R K R R o AR

clear; clc;

a = imread('peppers.png');

b = rgb2gray(a);

tl = graythresh(b);

h = imhist(b);

t2 = otsuthresh(h);

c = imbinarize(b, t1);

d = imbinarize(b, t2);

tl, t2

t3 multithresh(a, 2);

t4d multithresh(a, 3);
);
);

e = imguantize(b, t3

f = imquantize(b, t4
figure,

221
222
223
224

title('graythresh T [0101]");

, imshow(c);
d); tltle( otsuthresh T [0101]");
e
f,

subplot

subplot , imshow =
, [1); title('T = [0 86 172]");

[]),- title('T = [0 50 105 183]");

subplot imshow

subplot

—_~ e~~~
—_— — — ~—

(
(
(
(

, imshow
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graythresh T =[0 101] otsuthresh T =[0 101]

1.7 1.5 8% H

gwmﬁﬁ—éﬂpﬁ%ﬁ(mﬁﬁﬁ%%ﬁb* AL PR SRR . X T ER , B AR G0
Bk 85 9 03] 388 3 ek i e A 4 R R T A ROk R, LRI AL FE 8 7 (256
0.6 AL (64 ) 4 i (16 PO HF 1 7, 31X I EHG A PIAS 900 R oR
UEFR N —AHEME . FE6] 1.6 h, BM R AL round F TR AR (H DU & 0 A B fie B2 00 19 SR 4
MR BRLL 255 B ,0~127 M TR R EER B & AH 0,128~255 MMEHBEE AN 1. FIEX
se e AfH T L 255 I, AR EE M AP B EUNAE . 0 R 255, i AR B A B AN K
EG D BEG ., SBERER L 127 BF.0~63 BT A3 ZEAM P E AN 0,64~190 AY{H
P AH 1,91 H 191~255 M{ER & Al 2. PRI X e AERDL 127 J5 MR R R
ST EABHRUE . 0,127 255, T A B = A KB R By R . Y R BR DL 85 B,
0~42 MG ZE A AR 0,43~127 BEMU A H AR 1.128~212 B{E P4 H AR
2,213~255 WA U F LA 3, TRk 26 U & 1A B E I LL 85 I AR KA w4 1Y
ASESHUE : 0.85.170 F1 255, I Az BCEAT DU AN K BE G i R . A 2SRl O =X EZ B LA
63 BF AR RAEE S N H A B HUE : 0.63.126.189 %u 252, WA HBRERERLL 51 B KRR
HAED AANBEEE: 0.51.102.153.,204 1 255, PRIEL unique HI T MBS (9 K&
IR (1] 3% 2 — [ BRI (WLET 1. 8D,

Bl 1.6 S5 —DFEF FERK EE G A E A .

clear; clc;
a = imread('peppers.png');

b = rgb2gray(a);

¢ = round(b/51) % 51; %6 levels
d = round(b/63) * 63; %5 levels
e = round(b/85) * 85; % 4 levels
f = round(b/127) % 127; % 3 levels
g = round(b/255) % 255; % 2 levels
subplot(231), imshow(b); title('original')
subplot(232), imshow(c); title('6 levels');
subplot(233), imshow(d); title('5 levels');
subplot(234), imshow(e); title('4 levels');
subplot(235), imshow(f); title('3 levels');
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subplot(236), imshow(g); title('2 levels');

unique(c), unique(d), unique(e), unique(f), unique(g)

original 6 levels

3 levels

1.8 #l 1.6 B9%&H

R E®EEOKIER, HEREAL S LR OE L MAE &R S, @l ENF D
BREAE -RITMUGI R R ARBEXRRCLUD) BRI SR AEOAME, H—
GV E AT R G i HA =1 S B AR5 8 RGBE . 4% BoR EHR T ffH
ZFRFEBR RSSO RO, I AN IR R . B RR R ER 55 B8 A0
#) CLUT, CLUT % f% 64.128 5 256 FoZ &, (B 1 ] LU A1 /IN 1Y 6+ 40k s 1A
BRERIMAS . S S R GG R AT DR A CLUT SR KR R AR #E3h 1
HRRIER CLUT AR 6, #Haie —fMIBRA TR AL EnE e f, &
i O B R 1 53 A IBEAUR 8 3R T AN A TE % L 1% 072U 28 B0 T3 o ok 722 B R
A1 LIS U038 5 AE ED A BT b B B R R AR5, anEl 1.9 iR,

A LA AL 5 5 A6 60 SR OR R 680 1 S
ARk BoR R E&R., WA BHR & A8 s H:
W2, W46 % 6 48 B s AE R b . SRR R R Y ‘
KA W R s 2 e+ £ B kg, £ E’ E E/ &h
Bl AT T A0 1 O A A R 0k 4 e R B 1.9 ##
i, BM pREL imapprox M T 7R % 68 85 it v /b 1) BIR
AL RRAS . AP BEIAT ] : dither 330U T 77 48 4} 3l L) 5T 80R] HTR €4 1) 43 A A3
AR P ALEAE R A, T nodither 3 T ] T 1% & & 6 R bl T892 6 5 os &
G, G 17 E SRR A 128 FE A EMEAERRERRIIEG. LTk
0,4 FR 3R T 1 BRI YRl D B 8 i, I8 B 18 e s A TR A A S a0, SR G 4R
e, AMmEEaZErEOaRR T HNE 6O, 58 —FELT, Ba% DR
A 128 MR A AR A RIS AR O R A R — 4 8 MR A (ILE 1.10),

w17 EwmE DR R R CLUT BoRE5EIER,

clear; clc;
load trees;

[Y, newnmap] imapprox(X, map, 8, 'dither');

[Z, newnmap] imapprox(X, map, 8, 'nodither');

19
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a = subplot(131), image(X);

colormap(a, map); colorbar; axis square; title('original');

b = subplot(132), image(Y);

colormap(b, newmap); colorbar; axis square; title('with dither');
c = subplot(133), image(Z);

colormap(c, newmap); colorbar; axis square; title('without dither');

) At E) I3 FR A ED 8 _ D 8
6 [

4 4

2 2

0

0 100 200 300
1.10 1.7 9% H

F A RGB BME LI h R el B . B F A CLUT MRS HE &8, 378 N 17+ Al
# CLUT DLyl X ef, CLUT & 5EGTHEE—-HZH5E . B4 5% H &M E
B R.G.B 4rit. IPT pR%L rgh2ind F T ¥ RGB BG4 o 2 51 4% X JF 81 22 48 B 1y
CLUT, 76 1.8 ', BE image 1 {060 5 IR e AR R MR R @, IR 2 — N & PN
O F 1 MHERECULIE 1. 11) . X R % A A K map 1 & PIAT, Hp 5 £ RTE 0~1 IX
[E4] P 1% 79 R €19 RGB A

0.3137 0.1882 0.2314
0.8118 0.4039 0.2078

Bl 1.8 E— DR K RGB BS54 ORI R O . B s .

clear; clc;

a = imread('peppers.png');

[image 1, map 1] = rgb2ind(a, 2, 'nodither');

[image 2, map 2] = rgb2ind(a, 5, 'nodither');

[image 3, map 3] = rgb2ind(a, 10, 'nodither');

subplot(221), imshow(a); title('original');

subplot(222), imshow(image 1, map 1); title('2 colors');

subplot(223), imshow(image 2, map 2); title('5 colors');
(224) (

subplot

WG B 0~255, 3% SE A0 ¢, (80,48,59) Fl ¢,(207,103,53), K14 image_ 2
T 0~4, 8 FE map_2 P ER 5 MR EMRBENEGC. BN

24), imshow(image 3, map 3); title('10 colors');

0.2784 0.1373 0.2353
0.7608 0.1686 0.1373
0.8902 0.7255 0.6353
0.4275 0.3765 0.2235
0.8471 0.5569 0.1020

=
NES
b

3511 modither 35301 B (R4 6112 40 D504 T 6 0 A FEL o 7 7 J2 3 3 1 40 3847
U H , FE5 image_3 £ 5 505 0~9, 8% map_3 g EM 10 FE @ .



