PREDICTION AND COMPARISON FUNCTIONS IN SEMI-AUTOMATIC CONTROL

Veronika Kozhukh
United Institute of Informatics Problems
of the National Academy of Sciences of Belarus
nika.rfe@gmail.com
Mobile robotics is one of the major directions in the field of intelligent robotics
systems. It gives an opportunity to presence in areas human cannot or does not
want to access. Mobility provides a great range of various applications for robots.
Mobile robotics is on the way to be autonomous but still it can't operate in complex
environment without outer controller. Nevertheless, there exists a lot situation
where controller command can be wrong and leads to robot’s failure [1].
The most demanded control for mobile robotic systems is remote control. System
does exactly what says controller; controller chooses a command based on the given
data from system. Common remote control is shown on the figure 1.

Figure 1- Common remote control

Let's consider the situation when controller command doesn't reach mobile robot
or controller can't receive the information about environment. Such cases can arise
by several reasons; e.x. data link is out of reach. So, when robot doesn't have con-
troller command it just take action by command from itself (we consider the one
which has all needed computing skills). It is semi-automatic control model and
represented by having several control commands: controller command and com-
mand generated by robot (figure 2).

Figure 2 - Semi-automatic remote control
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It is obvious when MR takes the action due his own control command only if he
doesn't have any connection with the controller. But in other case we have two
commands mobile robot to do. So somehow, robot has to choose one. The easiest
solution would be when robot command is active only at the time when connection
is lost. But loosing connection is not single condition to consider cases of incorrect
controller commands. We have to deal with other conditions, such as mistaken in-
terpretation of controller commands or controller wrong commands (the ones that
lead robot damage).

On the figure 3 is shown case when controller makes wrong decision (controller
command is in red color and robot command is in orange color). In the narrow cor-
ridor with obstacle straight and exit on the left. Controller doesn’t see the obstacle
and his command "straight” in the best way stop robot and in the worse way it can
lead robot failure. At that time robot calculates the exit from the corridor. To stay
intact it has to ignore controller command and to move left.

Figure 3- Two possible commands

So, to find out what command is better robot has to calculate results of each
command. For this case can be used prediction function () [2].
Prediction function determines robot state in the next time step.

In that way are counted prediction functions for all types of controllers.
- prediction function of controller
- prediction function of robot

But our goal is some action to take. To figure it out is needed to compare the re-
sults of each command.
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A = C(Fp(R,Uc)Fp(R, Ur),CL)

This formula shows what action takes robot. C is comparison function to choose
which of predicted results is better. But this function also has to consider who
makes less errors, whom robot can trust. For that reason we've included a variable
CL, which means a confidence level. It's a dynamic parameter that collects all result
of previous evaluations and aggregates wrong decisions for each type of control.
More actions are taken - more information about controllers is collected.

Moreover, in prediction function can be calculated not only appropriate state at
the next moment of time, but some general goal. For instance, case when robot is to
reach some point and complex of controllers commands leads other direction is set
as wrong and robot has to search way by itself. Another of the ways to use such ap-
proach is controlling a group of robots by one controller. Controller doesn't need to
communicate with every agent in group but sends some general commands.
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WHTENNEKTYANTIbBHAA CUCTEMA YNPABJTIEHA ABTOHOMHbLIM
MOBW/TIbHbIM POBOTOM

[émuH B.B., Kab6biw A.C., Fonosko B.A.
BpecTckuii rocyjapcTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
vvdemin@bstu.by
PaccmaTpuBaeTCcs cucTema 3PMEKTUBHOrO ynpasneHUs MobusibHbIM pobo-
TOM, B OCHOBE KOTOpOIi eXXaT anropuTMbl 06y4eHUs ¢ NOAKPENSIEHNEM ANS ce-
TV KONECHbIX MOAyNeli. B pamkax npegnaraemoro nogxofa aTa ceThb paccMaTpu-
BaeTCA KaKk MHOroareHTHas cucTema, B KOTOPOW KOoOpAuMHauus MOBeLeHWi
areHTOoB OCyLlecTBASETCA BUPTYanbHbIM Nuaepom. lNpefnoXkeHa Moaupuumupo-
BaHHasA MofeNb 006y4YeHUs C NOAKPENIEHNEM A1 afanTUBHON KOOpANHALMN UHAM-
BuAyanbHbIX cTpaTernidi. MoanduuupoBaHHbiii Q learning anropuT™™ NpoBoANT
06yyeHne areHToB 3IPMEKTUBHOMY YPaB/IEHUNIO KaXKbIM KONECOM, B KOHTEKCTE
rpynrbl, 4YTO NO3BONSET areHTaM NnoAcTpanBaTbea Apyr Nog apyra.
Mo6unbHble po60Thl, 06yYeHNe C NOAKPENIEHNEM, MHOFOAreH THbIe CUCTEMBI,
anropuTMbl UHTENNEKTYalbHOr0 yrpas/eHus.
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