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Contents

▹ Graphics structure and data display

▹ Image display and colormap

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

Please download the handout and materials from

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


Graphics structure 
and data display
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Hierarchical Relations of Objects
Example:

grandmom = figure;

mom = axes(‘Parent’,grandmom);

child = image(‘Parent’,mom);
Root
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Plot Your First Line!

x=[0:0.1:2*pi];

figure,

plot(x,sin(x))

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

help plot 
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Plot Two Lines Together

x=[0:0.1:2*pi];

figure,

plot(x,sin(x))

hold on

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

HINT:
“hold on” allows subsequent graphing 
commands to add into the existing 
graph without resetting the figure.
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Add Information to Your Plot

Following the last slide…

legend('sine','cosine')

xlabel('x variable')

ylabel('y value')

title('exercise')
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Control Axes Properties

Following the last slide…

grid on,

axis([min(x) max(x) -1 1])



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

9

Plot Two Lines Separately

x=[0:0.1:2*pi];

figure,

subplot(1,2,1),

plot(x,sin(x))

subplot(1,2,2),

plot(x,cos(x),'ro:')
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Plot vs. Line

▹ 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];
figure,
plot(x,cos(x),'ro:')
figure,
line('xdata',x,'ydata',cos(x),'color','r','marker','o','linestyle',':');

Both commands print out the same results!!
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Control Line Properties

<Commad Window>

set(line)

▹ Parent
▹ Xdata, Ydata, Zdata

▹ color
▹ Linestyle, Linewidth
▹ Marker, MarkerSize
▹ MarkerEdgeColor, MarkerFaceColor
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Control Line Properties: handle

▹ Please open MImaterials_L11\DemoLine.m

▹ set(figure)

▹ set(axes)

▹ set(line)
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Learn the usage of set
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propedit

▹ Property editor
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Data variation - errorbar

Useful function

▹ errorbar

▹ bar

Please open and run MImaterials_L11\DemoErrorBar.m



Image display and 
colormap
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Hierarchical Relations of Objects

Example:

grandmom = figure;

mom = axes(‘Parent’,grandmom);

child = image(‘Parent’,mom);
Root

UI controls Axes UI Menus

PatchesLinesImages Surfaces Texts Lighting

Figures

Example:

grandmom = figure;

mom = axes(‘Parent’,grandmom);

child = image(‘Parent’,mom);
Root

UI controls Axes UI Menus

PatchesLinesImages Surfaces Texts Lighting

Figures



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

19

Concept of image intensity

▹ Pixel value and gray level
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RGB Color Style

▹ Each color is composed of 3 numbers as a 1 x 3 vector

▹ uisetcolor (can help you determine the color vector)

RED GREEN BLUE

1 1 1

0 0 0

1 0 0

0 1 0

0 0 1

1 1 0

the value must between 0 and 1!!

Color


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cmap = [0  0  0;

1  0  0;

0  1  0;

.    ;

.    ;

.    ;

1  1  1];
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Intensity vs. Colormap

 corresponding color for intensity of 1

 corresponding color for intensity of 2

．

．

．

．

 corresponding color for intensity of n

R G B

n

3
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Image Display Function

▹ imshow
￭ Display image (with gray colormap in default). 
￭ Intensity between 0 and 1

▹ image
￭ Display image (with parula colormap in default).
￭ More suitable for color image
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Predefined colormaps
parula

jet

hsv

hot

cool

spring

summer

autumn

winter

gray

bone

copper

pink
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Intensity vs. Color

X=[4 5 6; 3 1 2];

image(X);

cmap=[1 0 0;0 1 0;0 0 1;1 1 0;0 1 1;1 0 1];

colormap(cmap)
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Customized colormap

Please open and run MImaterials_L11\ImageEx11.m
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Customized colormap

Black  blue  red  yellow  white
32         64      32           128

Img=img*255+1;
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Homework…
▹ 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])



THE END
alvin4016@nycu.edu.tw
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