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Abstract: Maltlab software is a solfware from the
Mathwork, Inc, with a high-level programming
language is used to solve scientific computing
problems and engineering problems. Maltlab
provides mathematical tools, integrates calculations,
displays results, allows programming, easy to use
interface for users. Today, Maltlab software is used
commonly in Universities to support teaching and
students to study and reseach, especially in numerial
analysis, calculus courses, scientific computing...
The construction of dynamic characteristics for linear
control systems is the initial step in the process of
investigating and evaluating the stability and quality
of linear control systems. Combining Matlab
software with the construction of dynamic
characteristics of linear control systems shortens the
time, improves the ability to utilize, program, and
apply the software for research and learning for users
in the engineering field in general and electrical
engineering students in particular.
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I. ISSUE

The process of constructing the dynamic
characteristics of a linear control system requires
precision, so the application of supporting software
shortens the time and effort of computation, and
improves the ability to express the results of the
problem through characteristic curves...

Therefore, the author presents the content of self-
study and research "Application of Maltlab software
to construct dynamic characteristic curves of a linear
control system" for lecturers and students to refer to.

II. OVERVIEW OF MALTLAB
SOFTWARE

2.1. Concept

Matlab is a high-level programming language used to
solve technical problems. Matlab integrates
calculation, results display, programming, and a very
easy-to-use interface for users. Data and pre-
programmed libraries allow users to have the
following applications: Using available functions in
the library, common mathematical calculations,
programming to create new applications, simulating

models, analyzing, surveying and displaying data and
developing, communicating with other software such
as: C++, Fortran...

2.2. Data Structures and Applications of
MATLAB

2.2.1. Data

MATLAB data is represented in the form of matrices
(or general arrays), with the following data types:
Single, double, sparse, int8, uint8, intl6 . . ., char,
cell, structure.

2.2.2. Application

Applied in mathematics and scientific computing
courses, helping engineers and scientific researchers
solve technical problems, simulate systems... and
calculate and research to create the best products in
production.

2.2.3. Toolbox

This tool is provided by MATLAB with applications
of techniques for analyzing, designing, and
simulating models: Neural Networks, Fuzzy Logic,
Simulink2.2.3. Toolbox

2.3. Matlab Languge

* Development environment: Desktop, Command
Window, Command History, Browsers for
viewinghelp

* Libraries, mathematical functions: Including
structures such as sum, sine cosine, atan, atan2 etc..,
simple calculations to complex calculations such as
matrix inverse, eigenvalues, furier transformation,
laplace, symbolic library...

* MATLAB language: These are advanced languages
about matrices and arrays, with command lines,
functions, input data structures, can be object-
oriented programming.

* Graphics in MATLAB: Including commands to
display graphics in 2D and 3D environments, create
moving images, provide interactive interfaces
between users and computers.

* Communication with other languages: MATLAB
interacts with other languages such as C/C++,
Fortran...
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2.4. Getting to know Matlab

Start MATLAB by double-clicking (or
single-clicking) the MATLAB.exe file icon, and a
window will appear on the screen. That window
contains the toolbars (human and machine interfaces)
needed to manage files, variables, command
windows, and the desktop can be considered as
panels consisting of cells, areas, and the management
and effects of each small window are managed by the
Desktop.

2.5. Working with MATLAB windows managed
by the desktop
2.5.1. Command window

The main interface window of Matlab
because this is where you enter variable values,
display values, calculate expression values, execute
available functions in the library (command form), or
functions (function form) programmed by users in M-
files. Commands are entered after the “>>’ prompt,
and if there is an error in the process of typing
(entering) the command, press the Enter key until you
receive the prompt.

2.5.2. Command History

Command lines entered in the Command
window (these lines can be variable input lines, or
can be function execution lines) are kept in the
Command History window and this window allows
us to reuse those commands by double-clicking on
those commands or variables, if you want to reuse
that variable. Double-click on the command or
variable to reuse it.

2.5.3. Workspace

The Workspace window is a window that
displays the names of the variables used along with
the memory size (number of bytes), data type (class),
and variables that are released after each program
shutdown. Double-click on a variable to view the data
(or change the value). In addition, it allows changing
the value, as well as the size of the variable by
clicking...

InI. MALTLAB SOFTWARE
APPLICATION TO CONSTRUCT
DYNAMIC CHARACTERISTICS OF A
LINEAR CONTROL SYSTEM.

3.1. Dynamic characteristics of linear automatic

control systems

Time domain:

- Transient characteristic h(t)

- Weight characteristic w(t)

Frequency range:

- Amplitude/Phase frequency characteristic H(j(0)

- Amplitude frequency characteristic A(j®)

- Phase frequency characteristic HGj(®)

3.2. Constructing dynamic characteristic curves
of an automatic control system using Maltlab
software.
Problem: Construct the dynamic characteristics of a
linear control system with the following transfer
function:

0.24.s% + 0.45.s + 1.03

s34 213524 0.325 4+ 2.9

H(s) =
>> s=tf('s")
S =

s
Continuous-time transfer function.
Model Properties

>> Ht=tf([0.24 0.45 1.03],[1 2.13 0.23
2.9])

Ht =

0.24 s™"2 + 0.45 s + 1.03

s™"3 + 2.13 s™"2 + 0.23 s + 2.9

Continuous-time transfer function.
Model Properties
>> step(Ht)
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Figure 1 - Transient characteristic curve
>> impulse(Ht)
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Figure 2 - Weight characteristic curve
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>> bode(Ht)

Figure 3 - Amplitude/Phase frequency characteristic curve
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Figure 4 — Amplitude frequency characteristic curve and Phase frequency characteristic curve
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IV.  CONCLUSION

Evaluating the stability and quality of linear
automatic control systems requires constructing the
dynamic characteristics of the system, which
demands a significant amount of computation and
problem-solving, requiring high accuracy and
progressively increasing efficiency. Applying
mathematical tools and the utilities of Maltlab
software in this process, as presented above, yields
several positive results, such as: shortening the time
and effort required for computation, and improving
the ability to express problem results through
characteristic curves. Furthermore, the self-
researched content "Application of Maltlab software
to construct dynamic characteristic curves of linear
automatic control systems" enhances the solution of
"Automatic Control Theory" problems using applied
programming methods and provides specific
applications in solving engineering problems for the
reference of lecturers and students.
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