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УДК 621.865:004.896 
LEVINSKYI V.M., LEVINSKYI M.V. 

ONAFT, (Ukraine) 

OVERVIEW OF THE DESIGN AND TEST ALGORITHMS FOR ROBOTICS APPLICATIONS IN 
MATLAB/SIMULINK ROBOTIC SYSTEM TOOLBOX 

In this thesis the general overview of the robotic system toolbox environment for the design and 
test algorithms for robotics applications is provided. 

Introduction. Topicality of the robotic systems in the modern world is beyond the question. In or-
der to implement such systems in the production lines, comprehensive design and algorithms testing 
should take place in the first place. It is a good practice to carry out model simulation first and semi-
industrial trials later, before implementing complete software-hardware complex in the production line. 

Problem statement. For the researcher and the engineer to execute abovementioned preparations, 
it is essential to possess one powerful environment which can provide all necessary tools. Nowadays one 
of the best is the MatLab/Simulink with robotic system toolbox. 

In the report is shown how robotic system toolbox helps the development of robotics applica-
tions. One can explore robot data interactively, design and test algorithms with a simulator and a physical 
robot, generate C++ code and analyze log data. The toolbox provides an interface between Mat-
Lab/Simulink and ROS (Robot Operating System). Data can be brought from different sensors on any 
ROS-enabled robot, simulator and ROS bag-file into MatLab for visualization and analysis. Commands 
can be sent to actuators to control the robot and analyze its behavior. Utilizing MatLab and Robotic Sys-
tem Toolbox one can quickly design and simulate robotics algorithms. It is possible to test and validate 
these algorithms directly in a ROS-enabled simulation environment, such as Gazebo or V-REP. When 
the algorithms are ready for testing on a ROS-enabled robot, you can use the same algorithms, developed 
in simulation, with minimal code changes. While connected to a ROS-enabled robot, one can interactive-
ly modify and tune the algorithms in MatLab and immediately see the results in feedback. When one is 
ready to deploy an algorithm or design specification, it is possible to generate an executable ROS-node 
and deploy it on any ROS-enabled robot or simulator. The deployable ROS-node is fully standalone and 
independent. It does not require MatLab for execution. To verify and validate the performance of the al-
gorithms or design specification, the ROS-bag log files of the robot behavior can be imported into Mat-
Lab for offline analysis and visualization. 

Fig. 1. Overview of the ROS-network 

Conclusions. Robotic system toolbox is a powerful instrument for designing and testing algo-
rithms for robotics applications, generating code, collecting data, etc. 
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