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An Exploratory Study of Strategy Learning
for Ping-Pong Communication Robot
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Kakunin SAKAMOTO Takamitsu MATSUBARA Masatsugu KIDODE

Abstract: Ultimate goal of our research is to develop a ping-pong communication robot towards natural interac-
tion with human through ping-pong task in real environment. In order to achieve such natural interaction with
human, recognizing player’s individuality for adapting the strategy of robot would be required, e.g., strategy
learning. In this paper, we present an exploratory study of the strategy learning for ping-pong communication
robot by the standard linear optimal control framework. In simulation, we first model two kinds of simple
human’s ping-pong strategies. For both settings, we then show that the standard linear optimal control with
the least square system identification technique can be fit for the strategy learning of robot. As a result, it is
demonstrated that the optimal feedback controller achieves long term rally for both simple models of human.

At the end of this paper, our future work is discussed.
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Fig. 1: Ping-pong communication robot system.
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Fig. 2: A diagram of simplified ping-pong communi-
cation model.(a) is player’s returning position. (b) is

robot’s returning position.
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Fig. 3: Learning curve of state and cost prediction
model. (a) shows state prediction error with strat-
egyl. (b) shows state prediction error with strategy
2. (c) shows cost prediction error with strategy 1.
(d) shows cost prediction error with strategy 2. Solid

line is average. Error bar is the standard deviation.
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Fig. 4: Player’s position trajectory. (a) shows strat-

egy 1. (b) shows strategy 2. Dash line is the result

without control. Solid line is the result with control.

“ X" mark means the end of rally.
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