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The Ping Pong Robot to Control Motivation of a
Human-Player

NAKAYAMA Masamune, KURISU Takanori, MIZUNQO Yuta, MIYAKE Youichiro and
YASE Satoshi

We are developing a Ping Pong Robot called “FORPHEUS” which can keep table tennis rally and interact with
people to appeal the “Harmonization”, which is future relationship between humans and machines. Although the
performance of the table tennis robot has been improving year by year, player’s motivation to keep a rally tended
to decrease because of the tendency for rallies to be monotonous.

Therefore, we propose an interaction system to control player’s motivation to continue a rally. In our work, the
table tennis robot can measure player’s motion and vital signals to estimate the skill and emotion. In addition, we
also implemented a ball-return planning to make the player feel comfortable and focused using a “MetaAl” of
SQUARE ENIX. This system could control the motivation to keep a rally of more than 80% of players and also
realize “Harmonization” in teams of bringing out the players’ maximum capability and promoting their growth.
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Ball Sensing

RGB Camera (1440x1080pixels, 220fps
OMRON STC-MCS163U3V x2

| Robot ]

Parallel Link Robot
OMRON Hornet 565 4-axis

Racket Sensing
RGB Camera (1440x1080pixels, 220fps) Motor & Driver

Servo Systems
OMRON 1S-400W x4,
G5-200W x1, G5-50W x1

OMRON STC-MCS163U3V

Vital Sensing
RGB Camera (4096x2160pixels, 4 Robot Control

OMRON STU-MCS891U3V

Otpsy -
[ Motion Sensing |

Depth Camera (640x360pixels, 90fps)
Intel® RealSense™ D415 x 2

Machine Automation Controller
OMRON NX701
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Ball Data Motion Data Vital Data
.
Skill Judge Emotion Estimation
Maximum Ball Return Speed Valence
on a Forehand/Backhand Arousal

Ball Return Planning

!

Position & Speed of Ball Return
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Swing Segmentation & Maximum Ball Return
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from the
Robot
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Swing
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Swing J | Swing K |...| Swing T |...

Maximum
Ball Return
Speed

8.0m/sec. 3.0m/sec.
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RGB Image
| Face Area Detection |
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Smile/Neutral Blinks in 10 seconds Heart Rate
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‘ Averaging of each RGB Value ‘ | Bandpais Filter ‘
‘ Normalization ‘ | Gabor Wave‘I;el Transform ‘
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Heart¢ Rate
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