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SEPEN RIS L B=P0~255, 0 AKRR, 25548 H,

(223 111 159 47
127 255 63 143
191 79 207 15
95 175 31 239




BEIREITHE

o A=imread('l & %018 ), (FARTE S )
f5ll : A=imread(‘angrycat.jpg’);

o [M,N]=size(A);(M,N%3 5l & AR 51 B EL1TBY)
M=123, N=456, B|AZ123*456R%E &

o A=uint8(A);(FAFTF Auint8ER)
e A=double(A);(#FAFETF Edoublefis=)




BEIREITHE

e imshow(A,[0,255]);(FtHE H A, B{EFH0~255)
¢ subplot(m,n,p);(TEm*nIA &R, BpELIEET
W )

e A=imhist(A);(FHEFARNEESRE, LIEAFE
8R)

o A=rgh2gray(A);(#F R AR S KEEE )




BEIREITHE

e A=rgh2ycbcr(A);(FAE&YCbCrig)
Y: e
Ch:-EfafazE
Cr.-fIBRZE
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R BN SRR (R MR, SRAIEE), SRR
YCbCri& = i R 22
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= B EEB(Power functions)

(a). Graphs of Basic Power Functions, y>1 (b). Graphs of Basic Power Functions, O<y<1
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Then every pixel in B can be calculated using the formula
B(m,n) = A(m,n)7.

1 #Malk 20 #FiRE(E

2 clear all 21 A = uint8(a*255);

3 clc 22 Bl = uint8(B1*255);

4 pkg load image 23 B2 = uint8 (B2*255) ;

S 24

€ #iEta o EE e 25 #FISEREHSNEERE-ERLE

7 A = rgb2gray(imread('angrycat.jpg')):; 26 subplot(2,3,1)

8 27 imshow(3)

s #HEE(LEIE 28 title('Original Image', 'fontsize', 18);
10 2 = double(2)/255; 29 subplot(2,3,2)
11 30 imshow(Bl)
12 #1828 31 title('The f(x)=x"2 Effect', 'fontsize', 18);
13 gammal = 2; 32 subplot(2,3,3)
14 gamma2 = 0.5; 33 imshow(B2)
15 34 title('The g(x)=sgrt(x) Effect', 'fontsize', 18);
16 #ET 35 subplot(2,3,4)
17 Bl = A.%gammal; 36 1imhist(d)
18 B2 = A.“gammaZ2; 37 subplot(2,3,5)
19 38 imhist(B1l)

39 subplot(2,3,6)
40 1imhist (B2)
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2 B 3E B (Exponential functlons)

(a) Graphs of Basuc Exponentlal Functlons (b) Graphs of Exponentlal Transforms
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S5 FERIRE ?

We would like our function to map the interval |0, 1] into the
interval [0, 1].

Putting all our wishes together, we would like to have a function
described by the general formula

fx) = c(t* —1)
that satisfies the conditions
A0y =0 and F(l)=1L

The condition f(1) = 1 implies that

o1
T



We can then calculate every pixel value

B(m,n) =c (bA(’"'”) - 1) i

13 #fFiE%(L

s,

1 #0A(E 14 A = uint8(aA*255);

2 clear all 15 B = uint8(B*255);

3! iclc 16

fQrra load image 17 EIERE BN B

5 n _ - 18 subplot(2,2,1)

6 HEE+TEEREHEELEUR 19 imshow(a)

7 A = double(rgb2gray(imread('angrycat.jpg')))/255; 20 title('Original Image', 'fontsize', 18);
8 21 subplot(2,2,2)

9 »#%gﬁ‘*‘ﬂliﬂ 22 imshow(B)
10‘ b = 4; 23 title('The f(x)=b*x Effect', 'fontsize', 18);
11 B = (1/b)*(b."a-1); 24 subplot(2,2,3)

— LA 25 imhist(3)

26 subplot(2,2,4)
27 imhist(B)
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Histogram of low-contrast image

—

[ [ [ I
Histogram of high-contrast image
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MREFA X RRFERENOERE NEKRNESERRST
gﬁgi& p(x) RIEH, TE&E BT REREEIENFZ XHNE
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RESEE

EEREZMRE Y M EREEBIE [0, 255] B¢ [0, 1] [EFHE
NRERFETE,

HRRMATLIER Y RAEFREENSS M, BERMGEERRE
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Bl

()= x= ],
B X A EARREHmE 2 pdf s fx(x {
EEAMSE Y A Y - g(X) - 3X LR
ML Y#cdfd Fy(y) = P(Y<y) =PBX<y) =P(X<%)

P(3X
y/3 y
- /0 2xdx = 9 forallvalues0 <y <3

) o -~ f 29, UEG< B
®/E fy(y) =F(y) = { 0, otherwise.




— Ak

BRE% X A ERAOPEMEE, &7 [a, b] EMS
BRERPEBEH Y ERE Y =g(X), g ARIGIEIRB AR HRBE
el YRcdf s Fy(y) = P(Y<y)=PglX)<y)

= P(X<g '(y)

= /ag_l(y>fx(x)dx

for all values g(a) <y < g(b)




— Ak

B EAMNS B AT EN K E R

T/ ) =F) - %[ Lgl(y)fx(x>dx}
= A0 357
= A&0) =g

for all values of y for which g(a) <y < ¢(b) and fy(y) =0
otherwise.
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Histogram of low-contrast image
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http://www.youtube.com/watch?v=uwoTa3wG4yo

el ERsE 2

The Original Image Image Rotated 90°
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cosf —sinf
sinf cos6



BFIRE

#ER B
In=[ 0 32 64;
06 128 160;
192 224 255]
[rows, cols] = size(Im);




BERE
#aw B e AEpE

theta=pi/~;
A = [cos (theta) -sin{theta);
sin {theta) cos{theta)];

A =

6.1230e-17 -1.0000e+00
1.0000e+00 birlz30e=11



BFIRE

#R e E T e E 0 7B

[xG, ¥G] = meshgrid{l:rows-1, 0:cols-1);
rxy=round (A* [xG(:) "; vG(:)"]):

M=max {rxy(l, :))-min{exy{l, :))+1;

N=max {rxy {2, :))-min{rxy{(2,:))+1; rxy =
rIm = zeros (M,N}; O R T —
g 0 8 I 1 & @2 2 2

rIm =
0 0 0
0 0 0
0 0 0



BFIRE

HRBERER
invxy=max (round (A\rxy) ,0) +1;
shifrxy=rxyv-min(rxv, []1,2)+]1;

invxy =
1 1
1, 2
shifrxy =
3 2
1 ik

-

|
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(PN ]

La
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BFIRE

#7374
for j = l:cols
for 1 = l:rows
Xy=1invxy(:, {J-1) * (rows) +1) ;
X = xy(1l):
Y = xy(l);
rx=shifrxy(l, (j-1) * (rows) +1i);
ry=shifrxyv (2, (J-1) * (rows) +1) ;
if (x<=rows && y<=cols );
rIm(rx,ry) = Im(xX,¥v);
end
end
end

#iE I
figure
subplot{l,Z,1)
imshow (Im, [])

subplot({l,2,2)
imshow(rIm, [])



BERE




N,

e\
d e L?mm&u



8 A\ 8% —imrotate

Im=imread ("angrycat.jpg");
In=rgbZgray{Im) ;
rIm=imrotate (Im, 45} ;
figure

subplot({l,Z2,1)
imshow (Im, [])
subplot({l,2,2)
imshow{rIm, [])
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fftE (Pooling)

2588 i 2k 9 2 Y f SR Rl
HERX, FILEMATE

it AR FRHERE . Hp Ll

BRMEE (Max pooling) | =
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Rectified Feature Map




5x5iBRAB/EERD 4x4

CNNRUZEAZER xR RESIA KA, 1/4

C3:f. maps 16@10x10

INPUT C1: feature maps S4: f. maps 16@5x5
3';.x32 il S2: f. maps C5: layer T
6@14x14 120 FS: layer  OLTPU

l
’ Full coanection ‘ Gaussian connections

Convolutions Subsampling Convolutions  Subsampling Full connection

()
2x2 2x2

32x32x1

120 84 10 Y
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L= Lavers Learn the filters to detect high level features

St D

¥ tever2 Learn the filters to detect simple shapes

el L] PPN A B Laver 1 Learn the filters to detect edges




Next move
(19%19 locations)

16} AlphaGo

9% 19 matrix prep— T
(Similar to an image) CO’:::E::“ Neur:lm r?Ime;work Monte Carlo Search Tree
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