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Interactive object recognition system for a helper robot using photometric invariance
(IEICE2005) (pdf)

Generation of efficient and user-friendly queries for helper robots to detect target
objects (AR2006) (pdf)

Interactive object recognition through hypothesis generation and confirmation
(IEICE2006) (pdf)
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Specific and class object recognition for service robots through autonomous and
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Interactive reference resolution for service robots (FCV2008) (pdf)

Robot vision for recognizing complex objects through simple interaction
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No.11, pp.2509-2516 (November 1, 2005). (pdf)

[2] M.A. Hossain, R. Kurnia, A. Nakamura, and Y. Kuno, "Interactive object recognition
system for a helper robot using photometric invariance,” IEICE Trans. Information
and Systems, Vol.E88-D, No.11, pp.2500-2508 (November 1, 2005). (pdf)

. HAFORY b [3] WLE&F, ILEH—, "Y1y 84— LREMF-MUAT I - LTOY Y
A—" SBFSREFZE, Vol.7, pp.123-134 (20055128 1H).

[4] R. Kurnia, M.A. Hossain, A. Nakamura, and Y. Kuno, "Generation of efficient and

. ZFOith user-friendly queries for helper robots to detect target objects," Advanced
Robotics,” V0.20, No.5, pp.499-517 (May, 2006). (pdf)

[5] M.A. Hossain, R. Kurnia, A. Nakamura, and Y. Kuno, "Interactive object recognition
. INT DX through hypothesis generation and confirmation,” IEICE Trans. Information and
Systems, Vol.E89-D, No.7, pp.2197-2206 (July 1, 2006). (pdf)
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March 2008 TLICEIFB0R Y FOFEIZHRICEIT %", [BHRLIBFERFRIGE, Vol.48,
No.2, pp.949-957 (2007528 1H). (pdf)

[8] MAERE, AR_E, ITREX, BHER, BFMEA, AFRE, |LEH—, "NiED
Ry FRAEICE cRRENEERICS T SHEETADHIFENIT, BEFFRE
SHRMIEE, Vol.J90-D, No.3, pp.798-807 (2007438 1R). (pdf)

[9] A. Mansur and Y. Kuno, "Specific and class object recognition for service robots
through autonomous and interactive methods," IEICE Trans. Information and
Systems, Vol.E91-D, No.6 (to appear). (pdf)

[10] A. Mansur, K. Sakata, D. Das, and Y. Kuno, "Recognition of plain objects using local
region matching,” IEICE Trans. Information and Systems, Vol.E91-D, No.7 (to

appear). (pdf)
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[6] Y. Kuno, M. Kawashima, K. Yamazaki, and A. Yamazaki, "Importance of vision in
human-robot communication: Understanding speech using robot vision and
demonstrating proper actions to human vision," N.D. Monekosso, P. Remagnino, and
Y. Kuno, Eds., Intelligent Environments: Methods, Algorithms and Applications,
Springer (to be published in 2008).

Conferences and Workshops

[1] Y. Kuno, D. Miyauchi, and A. Nakamura, "Robotic method of taking the initiative in
eye contact,” CHI2005 Extended Abstracts, pp.1577-1580 (Portland, USA) (April 5,
2005). (pdf)

[2] M. A. Hossain, R. Kurnia, A. Nakamura, and Y. Kuno, "Object recognition using
environment cues mentioned explicitly or implicitly in speech,” Proc. Ninth 1APR
Conference on Machine Vision Applications, pp.320-323 (Tsukuba, Japan) (May 17,
2005). (pdf)
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EE&RtE > TV RID L, pp.493-496 (FE) (2005868 108). (pdf)
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FR zxv b7—70KRy MAES (BEE) (20055F6H13H). (pdf)

[5] Y. Kuno, A. Nakamura, and D. Miyauchi, "Beckoning robots with the eyes," Proc.
International Workshop on Intelligent Environments, pp.260-266 (Colchester, UK)
(June 29, 2005). (pdf)

[6] WIATEH, AHFEME PHAELE, "AMEORY bOOAZ 227 —2 3 VICHITZEED
REBEROFE", EROEEH - g >RV L(MIRU2005) (X&) (200587820
B). (pdf)

[7] R. Kurnia, M. A. Hossain, A. Nakamura, and Y. Kuno, "Using reference objects to
specify position in interactive object recognition,” Proc. International Conference on
Instrumentation, Communication and Information Technology, pp.709-714
(Bandung, Indonesia) (August 4, 2005).

[8] M. A. Hossain, R. Kurnia, and Y. Kuno, "Interactive object recognition using
photometric properties,” (G RUIEFERMZEEHRE, CVIMIS0(BRR) (2005F9H5H).
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B 1= VAV BR—T =AY VKRI T L2005 55XE 1, pp.329-332 (#EI|
B R™) (20055E9816H). (pdf)

[10] Y. Kuno, C. Yamazaki, K. Yamazaki, and A. Yamazaki, "Face direction control for a
guide robot using visual information,” Ninth European Conference on Computer-
Supported Cooperative Work(ECSCW) (Pairs, France) (September 20, 2005). (pdf)

[11] H. Kuzuoka, J. Yamashita, K. Yamazaki, T. Yukioka, S. Ohta, and P. Luff, "Working
hands: Embodying interaction for healthcare," Ninth European Conference on
Computer-Supported Cooperative Work (ECSCW) (Pairs, France) (September 21,
2005). (pdf)

[12] M. A. Hossain, R. Kurnia, A. Nakamura, and Y. Kuno, "Interactive vision to detect
target objects for helper robots," Proc. ACM International Conference on
Multimodal Interfaces, pp.293-300 (Trento, Italy) (October 5, 2005). (pdf)

[13] RIEGE, SFEKEA, Pitia—, BEET, MO RY FEFIRALUEEZE AT
LW, BRUEBERXIIV—T oz 7Ry VI—O—ERTD—9 3w T
2005 (B+BIRK LIRR4P) (20055F11H11H).

[14] BiEF, WASRF, "S 21— I 7 LILHBIF2EBEETS", BEXE - EREET—7
Yav T eI F—(TWIEH) (2005F118120).
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[15] M. A. Hossain, R. Kurnia, A. Nakamura, and Y. Kuno, "Recovery from segmentation
failures using photometric invariance in an interactive object recognition system,"
Proc. IEEE Tencon'05 (Melbourne, Australia) (November 22, 2005). (pdf)

[16] BFE%XAH, LEFH—, ILTZE, BRI 1=7— 3 vItEr3FHOZERTIO
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[17] M.A. Hossain, R. Kurnia, and Y. Kuno, "Geometric and photometric analysis for
interactively recognizing multicolor or partially occluded objects," Bebis, G. et al.
Eds., Advances in Visual Computing, LNCS 3804, Springer, pp.134-142 (Lake
Tahoe, USA) (December 5, 2005).

[18] Y. Kuno, "Use of vision in human-robot communication," Saitama University
Workshop on Ambient Intelligence (Saitama) (December 19, 2005).
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ICBId 2 ERNER", EFFEREEFE RUBHRIFMAER (RR) (200653822
H).
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BEZEREARE ZERAXZ2—tE v 3V (RR) (20065E3826H).

[22] P. Luff, C. Heath, H. Kuzuoka, K. Yamazaki, and J. Yamashita, "Handling
documents and discriminating objects in hybrid spaces,"” Conference on Human
Factors in Computer Systems, Proc. CHI2006, pp.561-570 (Montreal, Canada) (April
26, 2006). (pdf)

[23] Y. Kuno, "Interactive object recognition for helper robots,” NRL Workshop on
Robust Robot Vision (Daejeon, Korea) (June 2, 2006) (invited talk).

[24] R. Kurnia, M.A. Hossain, and Y. Kuno, "Use of spatial reference systems in
interactive object recognition,” Third Canadian Conference on Computer and Robot
Vision (Quebec City, Canada) (June 8, 2006). (pdf)

[25] SPEHE K, AU, ATEIE, AEE, LEH—, "HERENORTEOET N
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(October 17, 2006) (invited talk).
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Summary

In most contexts of face-to-face interaction, humans carry out relatively
smooth communication because they have the ability to obtain information on
actions and situations based on the visual field. The purpose of this research
project is to develop a visual system in robots that can facilitate smooth
human-robot communication within a variety of contexts. We have engaged in
three main lines of research and development. First, we have employed the
methods of conversation/interaction analysis to examine the relationship
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between the visual field and verbal language in human-human interaction.
Second, we have analyzed ways that robots can obtain pertinent information
from the visual field, and also how they can display proper actions to humans
in face-to-face interaction. Third, we have extended these techniques to
network robots in order to allow a specialist to communicate with the robot
and users. In particular, our research has developed robot systems that have
the potential to do the following:

i. Recognize objects through interaction with human users (Object Recognition).

ii. Behave in ways that humans can easily make requests for assistance, and respond to
such requests through non-verbal actions (Assisted-Care Robot).

iii. Communicate in three modes (Guide Robot):
1) autonomous: engage in face-to-face interaction with users,
2) remote-control: in cases when a visitor poses a question, the robot switches to
remote-control mode in which an off-site specialist answers the visitor's question
(s). The robot communicates with the co-present visitors (via the specialist and
network) using verbal language, head, and hand motions,
3) remote-interactive: communicate with a specialist who directs the robot what to

do in order to facilitate interaction with users in the robot's vicinity through a
network.
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Object Recognition
Our research has developed robot systems that recognize objects through interaction
with humans.

Representative Papers

Interactive object recognition system for a helper robot using photometric invariance
(IEICE2005) (pdf)

Generation of efficient and user-friendly queries for helper robots to detect target
objects (AR2006) (pdf)

Interactive object recognition through hypothesis generation and confirmation
(IEICE2006) (pdf)

Specific and class object recognition for service robots through autonomous and
interactive methods (IEICE2008) (pdf)

Recognition of plain objects using local region matching (IEICE2008) (pdf)
Interactive reference resolution for service robots (FCV2008) (pdf)

Robot vision for recognizing complex objects through simple interaction
(Mecatronics2008) (pdf)
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Our research has developed robot systems that behave in ways that humans can easily
make a request for assistance, and respond to such requests through non-verbal actions.
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Representative Papers
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Prior-to-request and request behaviors within elderly day care: Implications for
developing service robots for use in multiparty settings (ECSCW2007) (pdf)
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Robot System

Video3
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Demonstration at Science Museum, Tokyo
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Demonstration at Ohara Museum of Art
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Robot Assistance for Interactive Media

GestureMan-3: Tele-Communication Media Robot that Supports
Projectability of Communication
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