6‘\

000~
MATLAB Graphics Structure

Data and Image Display

= .




http://cflu.lab.nycu.edu.tw, Chia-Feng Lu

Graphics structure and data display
Image display and colormap

Please download the handout and materials from Q!
http://cflu.lab.nycu.edu.tw/CFLuU course matlabimage.html



http://cflu.lab.nycu.edu.tw/CFLu_course_matlabimage.html

Graphics structure
and data display

>
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9 NBA

& Figure 1
'm?gldul View Insert Tools Deskiop Window Help
Example: NEa(a 0E &
grandmom = figure; owid =
m mom = axes(‘Parent’.grandmom); | = =
- child = image(‘Parent’,mom); ul o
,.702_ ,:‘ = -
g 04r |
Figures as
. -08 ’Ew_‘“ ) ;j:
"0 ; . '«;-J " ‘O:r.d-\s" E
x variable

4 Figure 1

File Edit View Insert Tools Desktop Window Hell
Ul controls Axes Ul Menus NS dS| bR ~@»i<- 208




x=[0:0.1:2*pi];
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4 Figure 1

= | E] -

4\ Figure 1

= | [E] -

figure,

File

Edit View Insert Tools

Desktop

plot(x,sin(x))

plot(x,cos(x),'ro:")

help plot

Ddde @ 0E E
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afwea Lo

(& Figure 1 E‘E‘ﬂ—hjﬁ
_ . )k 7. File Edit View Insert Tools Desktop Window Help »
x=[0:0.1:2*pi]; NEde|3/ 08|k E
figure | iw :
g I . s QCE@O // \\__‘.. C(J-SSSS
- ) \ .
plot(x,sin(x)) AN $
0.4 o] \-. (.O
hold on e
1 o % "\. o]
plot(x,cos(x), ro:") 0
-02 Z "‘-‘. 6
@ "'\ O
-04 o} V@
HINT: -06 % \\ ;
“hold on” allows subsequent graphing o8 % qé{_
commands to add into the existing h OCQ% <53 \'\ /
. . . i s /
graph without resetting the figure. 10 : 2 : - - e -




Following the last slide...

legend('sine’,'cosine’)
xlabel('x variable")
ylabel('y value’)
title('exercise’)

http://cflu.lab.nycu.edu.tw, Chia-Feng Lu

4 Figure 1 =ti=8 X
File Edit View Insert Tools Desktop | Window | Help u
Do de @ 0E]) ~(E
- exercise _
NN L=
Q. / N\ sine
0.8 Ll/ N - cosine
"f‘l \ &
061 /7% \ ]
04t /| 2 \
Q \
o) I"'. o
0.2/ \ o
ERN ¢ \ o
® 0 0]
= \ O]
= \ L&
-0.2 \ ©
fo) \ 0]
~ \
-0.4 o] o
) \ o
06 (@] '\I\ s
@] &
Q X
-0.8 e} L“ /
1 et’@_ﬁ_;\\od \ /
0 1 2 3 4 5 6 7
x variable
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(& Figure 1 e S |
F ” . h | I-d File Edit View Insert Tools Desktop Window Help L
ollowing the last slige... CWo| 8 08 §E
exercise R
L \\'\ [ [ .'*’.J';}
0.8 | \ s
M d \ ©
g ria on / 06| =
/6 \ o
M . 04 / @] \ )
axis([min(x) max(x) -1 1]) V) \
ER o \ 0
> o) o}
027 o " ©
5 \ oo
-04 ¢ o AN
o) @
06 f Q &
08} sine r%-) E}’\\ /
s i [0 ORI
p 5] , cosine | E'f«‘*@;éjd. N\ / |
0 1 2 3 4 5 6
x variable
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x=[0:0.1:2%pl]; (G rigure — | |

File Edit View Insert Tools Desktop Window Help w

figure, NEde @08 kE
subplot(1,2,1), . () T C.L) B

plot(x,sin(x)) os| [\ os| 3

plot(x,cos(x),'ro:)

\ f o
-0.5 -0.5 Q O
\ o} s
Y / ! oy po
N S Gl
-1 -1 g

0 2 6 0 2 4 6
(xvariable ) ( xvariable)

b h 4
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Actually, plot is a kind of line!

Understand the properties of line can help us to
fully understand the usage of plot.

x=[0:0.1:2*pi]; Both commands print out the same results!!
figure,

plot(x,cos(x),'ro:")

figure,

line('xdata’,x,'ydata’,cos(x),'color’,'r',) marker’,'o",'linestyle","."); g
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<Commad Window>
set(line)

Parent
Xdata, Ydata, Zdata

color

Linestyle, Linewidth

Marker, MarkerSize
MarkerEdgeColor, MarkerFaceColor

NBA

Laboratory of Neuroimage Biomarker Analysis

(4

Color

EraseMode: [ {mormal} | backzround | xor | none ]

LineStvle: [ {-y | -- 1 - | -. | none ]

LineWidth

Matker: [+ 1l ol * 1 . | x| square | diamond | v | # | = | < | pentag
MarkerSize

MarkerEdgeColor: [ none | {auto} ] -or- a Colorfpec.
MarkerFaceColor: [ {none} | anta ] -or- a Coloripec.
HData
Whata
EData

ButtonDownFon: string -or- function handle -or- cell array
Children

Clipping: [ {om} | off ]

CreateFon: string -or- functlon handle -or- cell array
DeleteFon: string -or- function handle -or- cell array
BusvhCtlon: [ {gueue} | cancel ]

HandleVisibility: [ {on} | callback | off ]

HitTest: [ {on} | off ]

Interruptible: [ {on} | off ]

Parent

Belected: [ om | off ]

delectionHighlight: [ {on} | off ]

Tag

TIContex tMenn

UserData

=

Visible: [ {on} | off ]
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handle

iroimage Biomarker Analysis

| INBA
vy

Please open MImaterials_L11\DemoLine.m

set(figure)
set(axes)
set(line)

1T
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5— x=[0:0.1:2*pi];
6
= handle.figl=figure;
8 — handle.axesl=axes('parent’,handle.figl);
9 — handle.linel=line('parent’ handle.axesl);
10 — handle.line2=line('parent’ handle.axesl);
11
12 — set(handle.linel,'xdata’ x,'ydata’,cos(x),'color’,'r','marker’,'o’,'linestyle’,":");
13 — set(handle.line2,'xdata’,x,'ydata’,sin(x),'color’,'b’,'marker’,'o’", linestyle’,'none’);
14
15— legend('cosine’,'sine’)
16 — xlabel('x variable’)
17— ylabel(y value’)
18 — title('cos(x)")
19 — grid on,
20 — axis([min(x) max(x) -1 1])




Property editor
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"4 Figures - Figure 1

=28 X

4\ Property Inspector

= | O S

Figure 1 > coslx)

+ COLOR AND STYLING

Color
LineStyle

Line\Width

+ MARKERS

Marker
Markerindices

MarkerSize

» DATA

» LEGEND

» INTERACTIVITY

» CALLBACKS

> sine

0.00,0.00,1.00

none

05

o
1x63 uint&4

» CALLBACK EXEGUTION GONTROL

» PARENT/CHILD

» IDENTIFIERS

File Edit View Insert Tools

Nade @ 08RE

Debug Desktop Window Help

Figure 1
g cos(x) .
G 3
'OOQ OOOG :OOD
0.8 - F"O@U %
(0]
06r 0O o
o Q s} o
Q o j€
0.4 - o (o] o O
o] o) o [o]
02F0 o) & ©
E © 9 o ©
@ 0c o o ‘Q 3
> e} o o o
-02 - o) o (o]
Q o o A
-04 o o c Q
o) o] o
o) 9% © 0
- - J
0.6 e o a
o]
| o 080 O
-0.8 JO o} OD
O, QO O, OO
- I I Oty I Comee @ I
0 1 2 3 4 5 6
x variable

Property Editor - Line

Line: \none v

Marker: | o -

Plot Browser

cos(x)
~2 cosine
2 sine

More Properties...
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NBA g

Useful function 4 Figure 1 = | (=] [WoS | | (4] Figure 2 =EN X
File Edit View Insert Tools Desktop Window Help ] File Edit View Insert Tools Desktop Window Help L
Oade @ 08 R[E Dadde @ 068 K [E
errorbar
45 45
bar
40 35 |
30 ¢
35
25 +
20
30

25 10
5 b
20 0
1 1.5 2 25 3
Please open and run MImaterials_L11\DemoErrorBar.m




Image display and
colormap

i
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-

Example:
grandmom = figure;

“ mom = axes(‘Parent’,grandmom
: child = image(‘Parent’,mom);

&) NBA

Laboratory of Neuroimage Biomarker Analysis
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Pixel value and gray level

3 4 5 6 7 8 9 10 11 12 13 14 15 16
13 17 20 18 19 18 17 19 19 19 20 20 19 15
14 17 19 18 19 17 18 18 18 19 21 20 22 20 4
15 17 17 17 19 18 18 20 20 19 22 23 22 116 4
16 19 19 21 20 20 20 23 22 22 24 21 56 322
17 18 21 19 20 19 21 20 22 24 27 24 223 429 4
18 19 18 20 18 20 23 21 24 25 14 158 284 376
19 17 17 18 18 19 20 21 21 22 60 331 214 183 E
20 16 16 17 16 18 21 21 26 0 321 419 337 386 4
21 17 16 15 17 20 22 22 17 83 582 242 329 654
22 16 15 17 19 21 20 24 4 339 353 165 344 308 4
23 15 17 18 19 19 21 10 135 485 130 262 144 164
24 16 17 17 18 18 21 11 424 203 299 167 132 157
25 17 17 18 18 20 3 189 444 300 332 153 150 116
26 16 17 18 19 20 9 395 383 424 108 191 206 145
21 18 16 18 17 15 142 3700 347 139 95 197 252 126 4
28 17 18 19 12 59 145 384 298 97 128 m 146 397
29 19 19 15 85 205 324 429 178 91 142 201 513 507
30 18 15 76 236 260 228 158 69 253 366 476 297 25
31 21 70 180 295 287 136 176, 331 326 219 95 2 21
32 67 129 134 180 218 220 313 199 46 7 11 24 26
33 7o 57 67 84 162 202 176 47 12 20 20 21 21
34 11 75 17 10 Eal 35 10 15 20 21 18 19 20
35 62 26 16 16 13 13 17 20 18 18 18 18 24
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Each color is composed of 3 numbers as a 1 x 3 vector

Color

uisetcolor (can help you determine the color vector)

RED

GREEN

BLUE

1

1

0

0

0

0

1

0

0

0

1

1

1

0

the value must between 0 and 1!!
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—

RGB
cmap =[0 0 O; " € corresponding color for intensity of 1

1 0 0; | € corresponding color for intensity of 2
010;

. N

i f Q

1 1 1]; ) € corresponding color for intensity of n g
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imshow
Display image (with gray colormap in default).
Intensity between O and 1

Image
Display image (with parula colormap in default).

More suitable for color image @
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BA =ra

copper
pink

parula [T
jet - .
hsv 0
hot |
cool | o
spring | I
summer |
autumn | I
winter |
groy N
bone | N
B
—
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X=[456;312]

image(X), ]
cmap=[100;,010,001,110,01 1,101}, |pcds 8@ kE
colormap(cmap) T

1.5
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Please open and run MImaterials_L11\ImageEx11.m
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6 %% load image
= load('footimg.mat’)
8
9— img=(img-min(img(:))/(max(img())-min(img()));
10—  img=img*255; Img=img*255+1;
11
12 %% image colormap
13 —
14 — image(img), axis off
155] colormap(gray(256)), colorbar 32 64 32 128
13 Black - blue - red - yellow = white
s R ' ' '
18 — image(imgq), axis off
19 — cmap=[zeros(32,2) linspace(0,1,32);... % black -> blue
20 linspace(0,1,64)" zeros(64,1) linspace(1,0,64)';... % blue -> red
21 ones(32,1) linspace(0,1,32)' zeros(32,1);... % red -> yellow
22 ones(128,2) linspace(0,1,128)'; % vellow -> white
T colormap(cmap), colorbar




Please display the foot
image with the red-
labeled region for the
high-intensity area
(intensity > 600).

1. find the indices of pixels with
intensity > 600.

2. rescale img intensity to 1~255.

(overall 255 gray levels)

3. assign the intensity of indices
(found in step 1) to 256.

colormap([gray(255);1,0,0])
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4 Figure 1

File Edit View Insert Tools Desktop Window K

Nade 2|([MME| »E
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1200

i1 150

100
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THE END

i
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