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We call social robots which actively connect with each other, machines, information services, and
people, "Sociable Robots". In this research project, we have discussed the three issues of cloud
network robots, which are the basis of the sociable robot, cloud-based cooperation and
collaboration between heterogeneous robots, data collaboration between robots and information
services, and collaborative human-robot interaction, and have clarified the details of the functions
required for the sociable robot, high-precision perception and situational awareness, and social-
emotional interaction. In FY 2019, the final year of the research plan, we attacked the following
detailed topics with the goal of supporting physical communication with the sociable robots

Research Theme 1: Method for Establishing Communication Channels with On-Screen Agents in
Multi-Person Conversations

One of the key elements of a sociable robot is its ability to talk to multiple people. However, there is
a problem in the interactive on-screen agent that the attention to a specific user is ambiguous due
to the Mona Lisa effect, making it difficult to establish a communication channel with a specific
target. In this study, we proposed several methods for the agent to deliberately select a speaker, a
receiver, and a bystander as conversation targets, and verified the usefulness of each method by
evaluating the engagement of the receiver and the bystander to the conversation.

Research Theme 2: Telepresence Robot to Enhance the Physical Presence of a Remote User

A telepresence robot is a robot that supports smooth telecommunication as an avatar that
reproduces the physical and social presence of a user who has difficulty moving in real space.
However, with existing video chat robots, it was difficult to maintain the spatial identity of both
participants because of the background on the screen. In this study, we proposed various methods
to enhance the physical presence of a distant user, including real-time synthesis of background
images, and evaluated their usefulness in telecommunication.
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Sociable Robots Enhancing Many—to—Many Human Robot Interactions

1. HIREBRFROBE

ME/RRESIE, tEE#EA-O/RYE, T4bs, ORybEL, #E, FRY—E X, FLTALREBMICENSZORVEEY—
YIILARYRERESR. KFRBEBETIE, V=T ILARYEDAR—RELREZ ISR Ry NI —HORYMIBIT5 3 DDHA, BiEND
Ry YT IRENGR &, ORyk-BHRY—ERABISORRT—2EE, BB ei—<oORybU 45923 % BIEL, Y—
ST ILARyRIROLNDHEEE, BRETHNE KR BMEES LU SN DIFEEINA L 257 a  BEEDFEMEBALMNZLT
Ef-. FEHABERRELTS 2019 FEX, V=T IILARYMI KB BEAMOZI 2=y —2ar KIBZ EIEELL, ROFEMEREIZERY
AT,

[(AERRE 1 ERAREICBHAEENI - DS 2=y —2 3 F R ILHEL F i)

Y= TIWARYEDEEERD 1 DHVEHRANEDOSFRATHS. LHAL, HEHEERAI -V MIEEFIFHMRICIVEE
A—HIZx T RN BERICAIBEAREEL, BEREEDAZ A=y —2arFyRILEHEILTEENHETHoT-. KEET
¥, SEMFELTCHEE - ZREE - FHEEZI VM ERMISEIRTIFRZETIREL, REBLEREITNETLOXNEAD
IVF—=UAUNETHAT 56T, FNTNDFEDEREERIILT-.

(ARER 2:ZREOFHRNEEREEDHDTLILEROR YK

TLILE ZRORYMNE, REMTOBBLSEHELI—F DO SEKN-HEWEEREBRTH7/\2ELT, ABGERISI=r—
LavEXETHORINTHS. LOLBEDOETA FyubAW-ORYE TR, BELICERARYAL ZEICEYREESMER
ANERDRE—HEHFTIEARBTHo-. RRETIE, ERBIEDITIVIALEREIRDHET B, EIRE D HKMEFER
M LESEIHALEFEFREL, BRIS2=/—avIIB I E AMHEE T o=

2. BIEERREROME GEGR)

We call social robots which actively connect with each other, machines, information services, and people, “Sociable Robots”. In this
research project, we have discussed the three issues of cloud network robots, which are the basis of the sociable robot, cloud—based
cooperation and collaboration between heterogeneous robots, data collaboration between robots and information services, and
collaborative human-robot interaction, and have clarified the details of the functions required for the sociable robot, high—precision
perception and situational awareness, and social-emotional interaction. In FY 2019, the final year of the research plan, we attacked
the following detailed topics with the goal of supporting physical communication with the sociable robots

Research Theme 1: Method for Establishing Communication Channels with On—Screen Agents in Multi-Person Conversations

One of the key elements of a sociable robot is its ability to talk to multiple people. However, there is a problem in the interactive on—
screen agent that the attention to a specific user is ambiguous due to the Mona Lisa effect, making it difficult to establish a
communication channel with a specific target. In this study, we proposed several methods for the agent to deliberately select a
speaker, a receiver, and a bystander as conversation targets, and verified the usefulness of each method by evaluating the
engagement of the receiver and the bystander to the conversation.

Research Theme 2: Telepresence Robot to Enhance the Physical Presence of a Remote User

A telepresence robot is a robot that supports smooth telecommunication as an avatar that reproduces the physical and social
presence of a user who has difficulty moving in real space. However, with existing video chat robots, it was difficult to maintain the
spatial identity of both participants because of the background on the screen. In this study, we proposed various methods to enhance
the physical presence of a distant user, including real-time synthesis of background images, and evaluated their usefulness in
telecommunication.
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