K2
.9 .
L, O O /Review:
LUK SUR )
LA O w X 4
LR X LR )
L O
I.Q‘I
e

TraFST

bbbt IleTLOOOO
Jogboobooboooooougogno
Dooo*

IoT Fusing Internet with Robots and its Global Innovation
Norihiro HAGITA*

Abstract— This paper introduces R&D activities in IoT (Internet of Things) focusing on the fusion of
the Internet and robotics. The ubiquitous networked robotics (UNR) combining multiple robots with
sensor networks, smartphones, wheelchairs, etc. is described. It includes a few standardizations of the
UNR platform allowing to bridge robot components and service applications. The “Innovate!Osaka”
for promoting the global innovation is also introduced.
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The Caregiver’s Bill of Rights:
I have the right:
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- To take care of myself. I can only take care of my
loved one if I take care of myself as well. I am not
being selfish but my health and well-being is impor-

tant.
oood

- Caring for a sick friend or relative is difficult and
emotionally exhausting. For all our members who
are currently caring for someone, take a few minutes

today to take care of yourself as well.
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*UNR-PF:Ubiquiitous Network Robot Platform

Fig. 1: 3-layer system architecture for robot service coor-

dination
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(a) Conventional service applications highly depending
upon robot specifications

{[who's | .
[therez | || the person | | FIEERC
i i oand
person I0 {Framework;
position !
1 d k
face wheel
recognition | | control
HRI Engine 1

robotl@

(b) UNR-based service applications which do not depend
upon robot specification

Fig. 2: Concept of RolS (Robot Interaction Service)
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HRI Fundamental Components in OMG*
(RolS, standardized in 2012)

. System information
. Person detection

. Person localization

. Person identification
. Face detection

. Face localization

. Sound detection

9. Speech recognition
10. Gesture recognition
11. Speech synthesis
12. Reaction

13. Navigation

14. Follow

15. Move

NS WN

. Sound localization

*OMG: Object Management Group, USA

Fig. 3: HRI fundamental components in RolS
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Fig. 4: Robot service applications corresponding to indi-
vidual user attributes, places and robot resources are auto-
matically popped out
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Fig. 5: Field experiments with UNR-based wheelchairs
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Target User
Community

New Tech. Seeds

Fig. 6: Osaka ecosystems for global innovation
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