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@ Using HMM, sensorimotor patterns are abstracted, called A.
@ Distances among A s are calculated using Hellinger Distance(HLD).

@ Create a phase space based on the Hellinger distance and M.D.S.
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Development of fundamental functions / subsystems for human—robot collaboration in real world

Ohhoon Kwon (Postdoctoral researcher, NII), Md. Hasanuzzaman (JSPS postdoctoral fellow), Saifuddin Md. Tareeq (Sokendai)

Teleoperated Robots Objectives of SD-GRIS Future Works
& - Perfectly understand robot-side environment coon N
!! S - el - - Precisely control robots such as humanoid ‘,/‘ﬁ ‘\,‘
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- Use new interface e [rororcama | X )

- surrounding display space o H | [rocane ] | Multi-teleoperated robot control system

Robot Part Human Part Display Part
———— tdanaflow

- human gesture

1 Design of surrounding camera and display space S/W architecture of SD-GRIS

H/W and S/W Implementation

-
onsite | o | @ucksie | @ eice time t time t+1 Virtual human-robot interaction
Prototypes of surrounding camera and display space Views of SD-GRIS Object Indication using gesture
About Demo Movies About Researcher
One movie shows the corridor navigation. The user controls the robot using his arm. (go forward/ turn right, left) Ohhoon Kwon, PhD
The other movie shows the motion imitation, which the robot can performs same behaviors of human. ohkwon@nii.ac.jp

Human—Robot Natural Interaction Using Gaze, Gestures and Speech Commands

Acty Act, Act,
. . Knowled
< The system detects human faces from clutter background and recognizes faces using &y mbecre e o y
PCA method Then, using the predefined knowledge dynamic gestures will be interpreted. T Ma;ffe”‘ Network T y
< Speech recognition module will be recognized speech commands and text to speech converter I I I a
module will be used to make sound of corresponding text.
F_— . . Rob
“ The system will incorporate gaze tracker system to assist robots to locate or tract objects. Rfc"f;,f?ze — e Server
Recognizer
o . . .. . r |
% Knowledge modgle will be capable of making decision for HRIland learning new users, gestures, | T K
new robot behaviors.

“ Implemented Scenarios: Robotis following defined person
« ff defined person is found then robot will “Go Forward” to follow his/her.
“ If unknown person is found or no face is found then robot do not move

% Future Scenarios:
+“» Robot will track specific person pointing by gesturer or gaze points
« If robot is failed to localize specific objectthen it will take assistance from user by gaze points

% Compound gesture like “GO OVER THERE” will be implemented using
Speech Commands and Gaze points

Adaptive learning to catch up new situation in human-centered robotics

An observation, which has little effect on a decision, can be regarded as an insignificant observation for any
learning process. We proposed a method for evaluating sinificance of data based on change in the degree of
confidence . This proposed method can effectively catch up with new situation.

Evaluation method Result
With our method we address the Change in the degree of confidence is considered Environment: 8[m]x8[m] arena
question about how to select important for evaluating significance of data. Obstacles: 6 wondering robots
data for learning and adaptation. Situation | avoid obstacle
- When the change in the degree of confidence is big Situation' II: approach obstacle
RN then the situation is considered unfamiliar and the
- . system considered the data as significant for learning. Task: to adapt to changes in situation
g . . P ﬁ Avoid Approach
- _=F The benefit of our Bayesian learning system is that £
e roobt can follow change in the situation by using £
byt @ > by the advantage of small amount of importnat data. F}
Peak of the distribution represent The proposed method is important because it is Numberof st
confidence anc'| Cha"ge i th? degree  coif adaptive which can be combined with Adapting to new situation is done with significance
of confidence is consideredinasmall  copfidence based interaction (confirmation, evalution based on change in degree of confidence.
area. suggestion or question).
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