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ABSTRACT

Robots are required to work effectively and safely in a dynamic environment
to achieve their tasks. However, it is not easy to make a robot behave like a
human in dynamic environments. In order to work effectively, a robot should be
able to adapt to different environments by deciding its correct course of action
according to the situation, using determinants other than pre-registered
commands. For this purpose, the ability to predict the future state of a robot
would be effective. On the other hand, the future state of a robot varies
infinitely if it depends on its current action. Therefore, it is difficult to predict
only the future state. Thus, it is important to simultaneously predict the state and
the action that the robot will adopt. The purpose of this study was to investigate
the prediction of the advanced future state and action of a robot.

To realize this purpose, firstly, the results of the study are reported and
methods that allow a robot to decide its appropriate behavior quickly, according
to the predicted future state are discussed. To achieve this, an Online SVR will
be used and it will be improved that can predict state and action sequentially.
Accordingly, the state and the action of the distant future by repeatedly using
the predictor of the proposed method can be predicted. This Online SVR
predicts the robot's future state, i.e., the robot's next state, and appropriate
future course of action. Furthermore, this predictor facilitates the prediction of
the robot's distant future state, using the states and actions that the robot adopts
repeatedly. Using this method, the system that allows a robot to decide its
course of action, can be realized.

Secondly, we will attempt to apply the action to be taken in the future, to the
current action, by extending the former approach. We will apply the prediction
of the State-Action Pair that has former proposed method. This method predicts
the robot state and action for the distant future, using the state that the robot
adopt repeatedly. By using this method, we will obtain the actions that the robot
to be taken in the future. Moreover, we consider the point that the state and the



action of the robot will be changed continuously. Hence, we propose the method
that predicts the state and the action every time when the robot decide an action.
To determine the future action and apply the current action, in this paper, we
designed the weight coefficients for the future actions that obtained the
prediction. By using this method, we will obtain the compensate current action.

i LA ARG RO HEF

AL, Ry bORETMICET 2 FIEZEREL, n BALOWREELERL
TATENVAER Y AT A EBLTWD, vdhy NOTEIZRET S LT, ®E - BTE
DOIRFEITIMA R KDOREEBE T D52 LB HRLE, ZLDHThHAIHELIZXT S
M2 FRICAT D 2 & TRhEM - BEMERD Z LN TE D, TOORETHIX
FEFICHATHDLN, vRy MCBWTIEESOITE A EMICEREEZ 525701
THMAERNHETH D, AR TIE, RELZICHT 21TE &2 xF & L2 IREEITHE
MEEFRL, RRKOREBIOe Ry NHERELTHA2T8H A% THT 22L& T
BWHEE CTORBETRZEBL TWD,

AL TIE, AR — X7 bvElg (SVR) ZH W TFRIT7T AL TY A EZREL T
W5, ETRELATEBIZBEBILL, —REREOREEITEHEZ TRT LT LT XA
WCOWTHEREAZIT> TS, THRITDRETRETE TRIZ 2N TEY, RETH
ITHRFZICRB T DIRELTEI A S & I2 SVRICK D PRI T, TR S L RIREE
ZHWTSVRICE Y KGHOTEN TSN D, Zhzx TRl%RO KL e L, B
WCWHRDZETalAEDO PRIZER LTS, £EHO SR OHE, THlHER
TFEICEZ NI T — 2 ITKAFE L, B2 2 B0 5 BB TE 20,
ORI TIZIBIMNFE 2N HE72 Online SVRE 2% Z & TRELZ (L ~Dx)H
ZIToTW5H,

FLERELETUT AT RAZHWTATEAR Y AT A2 HBEL TS, LK
M7 4TEN I D IE R L X 2 L—XIC XV EfsSh, BRELEZTFHTLVIY X 2% H
WTATENVIE AT 9 VAT L &R o T D, 2 2 THER S LT REE T RN I3/ E R
bV, —EOITIIREZ DT T L ICHEERN TN D, BEIZX > TEREINDIITEO
PG A DT, R CTIEREZ I PRIME ZF M L, EAMT L TEhE
THAITY XLERELTND, BERMICIE, n1 BE@EORERICBT 2 RIS
BFZICB T2 T ECTCTHMEZELL, REROFRELIZHIT D nfEO T H O IR
o EIWCHAEZREL TWD, KU CHELTATEI AR S 27 A3 L, AELO



=]

HOLBENIETET AN TOYI 2l —va Y ERET-o-TCBY, ZKEL 2L —40
e DN OIRBETFIEOAFRMEEZFEIEL T D,

LRI, aRy MCBU2RETRICET 2 FEE2FEHAL, PHIZAWET
AR AT LAEHBELTCEY, nRy bOTEIERICET2MESIHICTFET S
LZAMRTHLZ NG, ME(LF)OFMwmIIMHET L RN D,



