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DIND (Distributed Intelligent Networked Device)
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DIND: Infrastructure for next
generation
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RoomDemo: 3D viewer

RoomAnim: CCD position

The CCD view point is selectable from the keyboard.




RoomView: Robot Animation

View from CCD mounted to the robot.
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Intelligent Space EXPO’02 Ada

Examples of Related
Researches
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DreamSpace -IBM-

Interaction in natural ways
O Speaking

O Gesturing DreamSpace: schematic
D GIanCIng L wlston input. camera
large
O MOVing around maching vision = yideo + ‘ ;
” processing digitizatan
O Reaching out i !

link i
natural interface

-+ integration — cormuter e
. - graphics
: )
Application S T, }
O Education t o J
ViaVoice ¢
O Entertainment speech recagnition e e
D SCientifiC Visualization . res earch.ibm.cominaturald 1BM R esearch 1998 Mark Lucente

O Video teleconferencing

Sensor-Based Intelligent Systems
-Univ. California, San Diego-

Audio-Video Interfaces for Intelligent Environments
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Adaptive House
-Univ. of Colorado, Boulder-

» Operated as an ordinary home
Usual light-switches, thermostats, doors etc.

» Adjustments are measured and used to train the
house to
— adjust temperature
— adjust lighting
— choose music or TV channel

Sensors:
Light Level, Sound Level
Temperature, Motion
Door status, Window status
Light settings, Fan
Heaters, ...

Mission:

Incrementing and building real spaces
that can be used to study the interaction
between people, technology, and design.
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EasyLiving -Microsoft-

* Provides access to information and
services for users in the space

* Provides easy and user-friendly
technology utilizing various devices

Oxygen Project -MIT-

» Make computer system used anywhere, as if
we took in oxygen from air
* Natural and simple interactions

using voice

and gestures ~
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Interactive Workspace Project
-Stanford Univ.-

« Cooperative working between human
and computers or interactive devices

« Components:

PDAs

Notebook computers
connected by wireless
LAN

High resolution
displays

built in walls or
placed on tables

Robotic Room —Univ. of Tokyo-

» Machines or robots must compliment the
weak points of human beings and work for
people’s convenience

* Natural supports by using a room as a
robot

* Medical and welfare areas

and in the near future
daily life e
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System: Function
Integration: Function
Function

Design: Solution

Solution
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g —— ALV
asisted living Viecle)
ALV
DIND
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ISpace

ISpace

iISpace
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Spatial Human Interface (SHI)

HCI

Fig.1 Intelligent Space

Spatial Human Interface

Spatial-Knowledge-Tags (SKT) in SHI

Spanal Human Interface
Spatial Memary
= A | Moy fof the buman data |
“Humian Data % Y
LTl | » = iy - |
% ® K ol I P'= S
= @ Achviky 'I"-"l::' 1.
R, e — |.\Llﬁ

A s
Access | Ypanal Memory Address
e : i Spatial Location )

Warking Environment
| 300 Space where one acts)

-

Fig.2 Concept of SKT in SHI

\

[ human data

Spatial-Knowledge-Tag

human data
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0, - XYZ

SKT

Fig.3 The definitions in the coordinate systems

¢,9,¢ X, Y,Z
R(z,4).R(y,0),R(x,p)

wph :(Xh'Yh’Zh)T SKT

Ipi =(Xi1yi’zi)T

o 2

O, —xyz
P =X, Y. Z,)
0
6]

} )

IRw:R(Z!¢)'R(Y!0)'R(XI¢) (2)

Fig.4 1S-900 ( InterSense.Inc)
http://www.isense.com

X, Y, Z
yaw, pitch, roll

1 1S-900 specifications

Degrees of freedom 6

Resolution Typical:

Position (x/y/z) 1.5mm RMS

Rotation (yaw/ pitch/ roll) | 0.05deg RMS

Stability Typical:

Position (x/y/z) 4mm RMS

Rotation (yaw/ pitch, roll) 0.2deg, 0.4deg RMS

Interface protocol RS-232C to 115.2k
baud
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SKT

. SKT 4

* SKT Manager SKT

SKT Manager

Output Applications
(a)
Human Tracker

| indicator (©)

Printer
Speaker
‘d)/‘ SKT Solver
] (e) |(O
human data ® human data
Input Unit

buffer
A

i

Projector
command solver

L@

Display
_ (h)
Fig.5 Whole system components of SKT and data flows

— Human Tracker, Human data Input Unit, SKT Manager, Output
applications
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«Center of Intelligence
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Flying Mobile Robot

. iSpace

12:00
Mobile Robots Parade
in GARERIA

15:00
Mobile Robots March
in Public Space

18:00
Flying Mobile Robot
Rising Show
21:00
Flying Mobile Robot
Laser Show
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