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Abstract  

During the research there was developed a mobile robot motion control system. Within the framework of this dissertation work there were 
reviewed the existing control systems for mobile robots; designed and tested the kinematic and dynamic model of the mobile robot taking 
into account the dynamics of the drive; studied the existing algorithms for trajectory planning and chosen the most frequently used 
algorithm in mobile robotics; considered the issue of technical implementation of this system on the example of a specific mobile robot. 
The considered practical task in the project gives a clear idea about the significance of the presented development. This system is able to 
solve very actual problems in the mobile robots management in different spheres of life, since mobile two-wheeled robots are widely used 
both in everyday life (robotic vacuum cleaners) and in more specific industries (robots-conveyors). 
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1 Introduction 

Nowadays, more and more popular become service mobile 
robots. In order to perform their functions these robots must be 
able to move in certain trajectories in automatic mode. Usually 
in modern robots for this purpose there is used a navigation 
system that determines the robot's own coordinates, plans the 
trajectory at the current time and controls its movement. Since 
the actual environment, in which the robot is located, usually 
contains mobile obstacles (people, other mobile robots) 
movement in it along a predetermined trajectory is almost 
impossible [1-4]. The relevance of the research is that the 
proposed architecture of the control system will allow to 
increase the efficiency of the performed work and will expand 
the scope of application of mobile robots by ensuring their 
autonomous operation in partially undetermined conditions. It 
also simplifies the task of the human operator, who, having 
been freed from robot control at the action level, gets the 
opportunity to focus more on high-level tasks. In addition, the 
requirements for the operator qualification are reduced, since 
there is no need to teach him how to control the elementary 
movements of the robot [5-10].  

The aim of the work is to analyze and to synthesize 
information processing algorithms by the mobile robot 
motion control system that extend its autonomous movement 
capabilities, to develop the architecture, algorithmic and 
software support of intelligent control systems for mobile 
robots based on the fuzzy logic method and the tracking 
vision system for autonomous solution of tasks. 

2 Overview 

In this work we consider the solution of the problem of a 
mobile robot movement control in the presence of mobile 
(dynamic) obstacles. The problem is formulated as follows. 
There is a piecewise linear trajectory from the initial point 
to the target one. It can be corrected in real time using 
algorithm A* (A-star). The mobile robot navigation system 
tracks its position and calculates the coordinates of the 
current reference point to which the robot should move, 
avoiding collisions with obstacles (static and dynamic). 

3 Decision 

The general prerequisite for the application of fuzzy control 
systems is, on the one hand, the presence of uncertainty 
associated with both the lack of information and the 
complexity of the system and the impossibility or 
inexpediency of its description by traditional methods and, 
on the other hand, the existence of an object, necessary 
control actions, disturbances, as well as the availability of 
information of a qualitative nature. A typical wheeled robot 
P3-DX is shown on Figure 1.  

 
FIGURE 1 Mobile robot P3-DX, top view 
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The mobile robot is a three-wheeled platform, equipped 
with independent electric motors of the right and left wheels. 
The platform is equipped with a video camera and 
ultrasound [11-14]. The kinematic model, is shown on 
Figure 2, of the wheeled robot P3-DX is following: 

, ,  (1) 

,  (2) 

where у=(у1,у2) – coordinates of the wheeled robot in plane, 
а – angle of robot rotation in plane, Vz – robot speed, ω – 
angular speed, V1 V2 – longitudinal wheel speed, K – drive 
transmission coefficient. 

 
FIGURE 2 The kinematic model of the wheeled robot P3-DX 

The mobile controlled object in the developed 
debugging complex is a wheeled robot. In general case, the 
problem of its localization (determination of its Cartesian 
coordinates U1, U2 and angular orientation а at time t) can 
be solved by direct detection and recognition, which is 
shown on Fig. 3 and Fig. 4. 

 
FIGURE 3 Wheel robot and curve segment s - e - normal deviation from 

the curve S, α - angular orientation error 

 
FIGURE 4 Functional diagram of a system with fuzzy logic 

4 Conclusion 

Nowadays, there were proposed several algorithms for 
fuzzy inference. Some of them have received the greatest 
application in systems of fuzzy inference, including the 
Mamdani algorithm, the Tsukamoto algorithm, the Larsen 
algorithm, the Sugeno algorithm, and etc. We choose the 
Mamdani algorithm, is shown on Figure5. 

 
FIGURE 5 Mamdani fuzzy inference system 

All systems with fuzzy logic function according to the same 
principle: the measurements of the devices are fazzificated, 
processed and defazzificated [15-18]. The Mamdani algorithm 
is one of the first, which found application in systems of fuzzy 
inference. Formally, the Mamdani algorithm can be defined in 
the following form on Figure 5. Formally, the Madani 
algorithm can be defined as follows: 

1. Formation of the rule base of fuzzy inference systems. 
2. Fazzification of input variables 
3. Aggregation of subconditions in fuzzy production rules. 
4. Activation of subconclusions in fuzzy production rules. 
5. Accumulation of conclusions in fuzzy production rules. 
6. Defuzzification of output variables 
Test automation using open source products is the most 

pronounced trend that is gaining popularity in both small 
companies and corporations. This is determined by resource 
conservation and high quality of existing solutions. 

The market gets further away from the bulky commercial 
solutions towards open source products, and towards the 
automated testing as part of the tested application. 
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