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Modification of Algorithms
to Control of Mobile Object

M. Todorova

Abstract —The paper presents an algorithm for following the [I. FUNCTIONAL STRUCTURE OF MOBILE OBJECT
line of the mobile object. The results are analyzed. The paper

suggests improvements in the algorithm. Several sensors are .
used 1o solve this task. The type and accur acy of the sensors are The process that is operated as well as the structure of the

allowed to obtain the information which is transformed of kind ~ "0POt depends on the type and number of used motors. The
that helps to manage and control the process of movement. The ~ created model is based on two reversible dc motors. It can be
sensors that used are analogue and digital type. The robot is  Classified as multi-engine machine. Functional structure of the

discussed as a complex technical system. robot is shown in Fig. 2.
Keywords — robot, robot control algorithms, sensor,
mechanical system, working process.
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Robot as a mobile object can be seen as a complex h r
technical system which consolidated several subsystems. Its a k
management is possible as the fundamental characteristics are n i
taken from different measurement devices. Different types i n
and numbers of sensors are used. A information that coming u X
from the sensors determine the color of the surface on which__* » Motor 1 e > C 1 > 9
the robot moves. The sensor determining the color of surface a
is shown in Fig.1. U 0] [ X2 p
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Fig 2.Functional structure

The input parameters arg and y. The coordinates that put
in motion one mechanical system are gnd g. The
Fig 1. Surface color sensor coadinates of the operating conditions of the robot aranx
Using of optical reflective sensors such as RPR220 register Both motors are set in motion independently. Dynamic
reflected light from the surface to a distance of 8 mm. Thegelation between them is realized when the system is brought
sensors are used for the registration of black and white strip§®m a state of rest in motion. The input paramete@nd y
manage the transformation of energy into the motors. Used
motors are direct current. For themand y are applied to the
input voltage. Mechanical system is a multitude of
mechanisms subordinate to general objective laws. [1]

Maya P. Todorova, Technical University Varna, Computt
Sciences  Department, 9010 Varna, Bulgaria, maik [ll. ALGORITHM FOR FOLLOWING THE LINE

mayasvilen@abv.bg

For realization of this algorithm can be use one, two, three
or more sensors. The sensor reads 1 when it is on a light
surface and 0 when it is on a dark surface. The number of
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used sensors is of great importance for obtaining molalvantages:
accurate results. The results are presented and analyzed. -Thiee information that incoming from sensor 1 leads to control
advantages are indicated by using more number of sensorthe motor 1. The information that incoming from sensor 2
compared to use of smaller number. The basic disadvantagesontrol the motor 2.
are pointed. - When the sensors are located at a small distance, the robot
tends to follow a line. When distance is greater are reported
variations in the behavior of the robot.
Disadvantages:
The basic disadvantages in solving the task by using oheLOW speed of movemgnt.. . . .
Sersor are: - 1In case_of Ioss_of the line is impossible the robot to position
- Very slow speed - The movement of robot which is realized °" the line again.
is represented in Fig. 3.

A. Resolve the task by using one sensor

C. Resolve the task by using three sensors

Combinations of states of three sensors are
000,010,001,100,011,100,101,110,111. In Fig 5 are shown the
following combinations:

011 - the line is in leftmost position;

101 - central position;

110 - the line is in rightmost position;
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Fig. 3. Crablike movement of a robot with one sensor
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- The robot can be in only two position. The two states of the
sensor 0 and 1 are the reason of that. :|

- In case of loss of the line is impossible the robot to position
on the line again.

B. Resolve the task by using two sensors [
The combinations of states of both sensors are four: Fig. 5. Position on three sensors
00- range between the ends of the line
11 - outside of line
10 - right side of the line
01 - left side of the line
Right side of the line and left side of the line are presenté(ﬂ

in Fig. 4 -

Advantages:
- The border on the line can be determined by the robot.
- In case of loss of the line, it can be detected from the robot.
igher speed to movement of robot;
ore precise is made a turn.
Disadvantages:
- Low speed when make the turns [2].
] The algorithm is related with the positioning of the robot on
the line. Robot is driven when is supplied voltage to both
motors. The data that come from the sensors is processed and
verified. If the received data are with value 101, the robot
continues to move forward, because it is on the line. If the
mobile object is located at the leftmost or rightmost position
of the line then have to be maneuvered with a sharp turn to the
left or right, because the robot can lose the line. The
E maneuvers are carried out by controlling the voltage of both
the engines. A part of the algorithm is shown in Fig. 6.

Fig. 4. Position on two sensors
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The voltage is supplied Fig. 6.Block diagram of algorithm for following the line.

of the reversible DC

ggt%roér g'_nd reversible C. Resolve the task by using five sensors
»le Combinations of states of five sensors are thirty-tw {2

(00000, 01111, 12110, 11111, 11011...) [3]
The information Advantages:
from the three - The precise motion control the robot following the line.
sensors are read - When changing the combination of the signals can be easily
programmed logical decisions which to be taken by the

v robot to correctly move.

V. CONCLUSIONS

The
Yes informatior . . . .
from The task for following the line can be resolve with using three
sensors is No sensors. For more precise control of the robot must be used

101 five sensors. The presented algorithm describes the process of

movement of the robot in a line. Effectiveness and accuracy

of the algorithm depends on:

- The type and number of sensors;

- The type of engines;

No - The information that coming from sensors. It has to be
correctly processed.

- The maneuvers such as turn left and right have to be tested.
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