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Graphics 1 – Figures, Axes and Graphs

Graphics 1

• Some useful definitions:

• Figure: a MATLAB window used for graphical display

• Axes: 2D or 3D data space defined within a figure

• Plot: any graphical display within a figure window

• (figures can contain any number of plots and each plot is created within an axes)

• Graph: a plot of data within an axes. Most plots are graphs.



Graph - Example

Graphics 1



Figures –Subplots

Graphics 1

• subplot function: used to place multiple 

plots on a single figure in a regular tiled 

pattern.

• Example:

• subplot(2,3,4)

• It defines a 2-by-3 grid on figure 

and opens or selects the 4th subplot 

counting along rows from the top 

left.

• Now, a graphics command will 

output to this axes (e.g. 

plot(rand(1,10)).)



Figures –Subplots

Graphics 1

• You can create multiple subplots if you 

avoid overlaps



Figures –Subplots

Graphics 1

• You can create multiple subplots 

if you avoid overlaps



Graphics 1

• You can create multiple subplots 

if you avoid overlaps

Figures –Subplots



Graphics 1

• You can create multiple subplots 

if you avoid overlaps

Figures –Subplots



Graphics 1

• For complete flexibility, we can 

use the ‘position’ argument:
• >> subplot('Position', [left, bottom, 

width, height])

It creates an axes at the position 

specified by a 4-element 

numerical vector with 

normalised coordinates in (0,1).

Example:

>> figure

>> subplot('position',[0.1 0.4 0.6 0.2])

Figures –Subplots



Figures – Axes

Graphics 1

axes: to create an axes and specify its properties.

>> axes : creates an axes object in the current figure using default properties.

>> axes('PropertyName',PropertyValue,...) : creates an axes object having 
specific property values in name-value pairs.

axis: to manipulate commonly used axes properties, such as the 

axis limits:

>> axis([xmin, xmax, ymin, ymax])



Figures – GUI Tools

Graphics 1

Tools for manipulating and interacting with figure graphics are 
available in a toolbar at the top of the figure.



Plotting Functions – 2D

Graphics 1



Line Graphs – plot()

Graphics 1

• plot: the standard MATLAB line plotting function

• If y is a vector, then plot(y) produces a linear graph of y versus the index of its 

elements, 1:length(y).

• With two vector arguments, plot(x,y) plots y versus x



Line Graphs – plot() and LineSpec

Graphics 1

• LineSpec: a way to change the properties of the line 

series plotted.

• LineSpec string consists of: Line Style, Marker 

Symbol and Color (in any order) 



Line Graphs – plot() and LineSpec

Graphics 1



Line Graphs – plot() and LineSpec

Graphics 1

• Detailed property manipulation is available through PropertyName, PropertyValue pairs.

• Example:

• You can plot multiple x,y series using plot(X1,Y1,LineSpec,...,Xn,Yn,LineSpec), but these 

statements can become rather long and unwieldy. An alternative is to use hold to accumulate 

plots on an axes.

• Example:

• If one or both of an x, y pair is a matrix, multiple lines are plotted (one per column) using 

cycling, contrasting colours.



Bar Graphs – bar() and barh()

Graphics 1

• Bar graphs display vector or matrix data as vertical (bar) or horizontal (barh) bars.

• bar(Y): 

• draws one bar for each element in Y (if Y is a vector)

• groups the bars produced by the elements in each row (if Y is a matrix)

• The x-axis scale ranges:

• from 1 up to length(Y) when Y is a vector

• from 1 up to number of rows when Y is a matrix

• bar(X,Y): draws bars at locations specified by x.

• The ‘style’ argument specifies the choice between ‘grouped’ (default) and ‘stacked’ bars.



Bar Graphs – bar() and barh()

Graphics 1

>> figure

>> subplot(3,1,1)

>> bar(magic(5))

>> subplot(3,1,2)

>> barh(magic(5))

>> subplot(3,1,3)

>> bar(magic(5),'stacked')



Plotting Functions – 3D

Graphics 1



End of Part 1
Please start on Exercises 12 

and 13



Part 2
Graphics 2 – Objects and Images



The Object Hierarchy

Graphics 2

Objects are organised in a hierarchy in MATLAB, as shown in the figure below.

figure axes plot



Graphics 2- Objects and Images

Graphics 2

• Figures, axes and plots: examples of graphics objects

• handle:

• a unique identifier for each instance of an object

• it is returned by functions that create graphics objects

• for the current figure and axes it is returned by gcf and gca

• used to alter the properties of a graphics object

• used to specify property values when a graphics object is 

created.

• Example:

>> h1 = figure

h1 = 1

>> h2 = axes('Box','on','Color','y')

h2 = 173.0015

>> gcf

ans = 1

>> gca

ans = 173.0015



Objects, Handles and Properties

Graphics 2

• Graphics objects properties allow us to alter figure appearance.

• Extensive range of options are available by searching in the help:

• Figure Properties

• Axes Properties

• Lineseries (or Chart Line) Properties



Querying and Setting Property Values

Graphics 2

• Get and set: two functions for fine-tuning graphics by querying and 

setting specific graphics object properties.

• get(h): returns all properties of the graphics object identified by the 

handle h and their current values.

• get(h, ‘PropertyName’): returns the value of thee named property

• set(h): returns adjustable properties and possible values for object h.

• set(h, ‘PropertyName’,PropertyValue,…): sets the named 

properties to the specified values. 



Reading and Writing Image Files

Graphics 2

• The major read and write 

functions for image files are 

imread and imwrite.

• imfinfo: returns information 

about an image file.

• imformats: displays a table 

listing the supported file formats 



Displaying Images

Graphics 2

• To display an image, use image or 

imagesc.

• Example:

>> figure

>> peppers = 

imread('peppers.png','png');

>> image(peppers)



Displaying Images

Graphics 2

• To remove axis ticks we can use:

>> axis off

• To correct aspect ratio for an image 

we can use:

>> axis image



Displaying Images

Graphics 2

To display an image with 1-to-1 mapping of 

matrix elements to screen pixels, we can resize 

the figure and axes:



Displaying Images

Graphics 2

Images can be cropped in MATLAB using sequential indexing:



End of Part 2
Please start on Exercises 14 

and 15



Part 3
Debugging



Types of Errors

Debugging

• Typographical errors: misspelled commands/variables (MATLAB error returned in 

some cases)

• Syntax errors: when calling a function, or using an operator (MATLAB error 

returned)

• Array Errors: incorrect indexing or operations

• Algorithmic errors: error in the process followed to produce the result (MATLAB 

error NOT returned)



Debugging in the Editor

Debugging

• Debugger with breakpoints

• Try catch statements

• Manual error finding

• Output

• Automatic tests

try

some code

catch

error handling code

end



End of Part 3
Please start on Exercise 11


