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An Event-driven Navigation Platform
for Wearable Computing Environments

MASAKAZU MIYAMAE,* TSUTOMU TERADA,t YASUE KISHINO,*
MASAHIKO TSUKAMOTO! and SHOJIRO NISHIOf

In recent years, a wearable computing environment becomes a reality, which is the environ-
ment that a user wears and uses his/her own computer wherever he/she goes. As a result, it
attracts a lot of attention on navigation systems that provide various information according
to users’ situation. In this paper, we clarify the requirements of wearable navigation systems
and propose an event-driven navigation platform to fulfill them. Since the behaviors of our
platform are described in a set of event-driven rules, users can adopt a variety of attached
devices and customize the system configurations. Moreover, we have developed a prototype
of our system and made an experimental study for an evaluation of the system. Using our
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system, service providers can construct flexible wearable navigations easily.
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Fig.1 A style of wearable computing.
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Fig.2 The flow diagram of a wearable navigation.
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Fig.3 The system structure of the navigation engine.
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DEFINE Rule-ID

[IN List-of-belonging-groups]

[FOR Scopel

[VAR Variable-name AS Variable-typel*
WHEN Event-type [ (Target-of-event)]

IF Conditions

THEN DO Actions

04 A-WEARO ECAODOOOOOD
Fig.4 The syntax of an ECA rule.
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Table 1 Details of plug-ins.
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Fig.5 The criterion of entering a scene.
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Table 2 The schema of location table.

oono oo
ID gooooooooo ID
LATITUDE oo
LONGITUDE oo
DIRECTION oo
RADIUS oo
RANGE ooooo

08 DOoOoOoooooooo
Table 3 The schema of scene table.
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ID oobooboooboOooo ID
POS oooooOoooOoooooooo 1D
XML ooooono
s D

DEFINE OnRotate

WHEN ROTATE

IF !CMN.IS_IN_BOUND[NEW.DIR, OLD.DIR, 10]

THEN DO DB_QUERY(’SELECT * FROM PositionTable WHERE
LATITUDE > %GPS.LATITUDE), - RADIUS
AND LATITUDE < %GPS.LATITUDE}, + RADIUS AND
LONGITUDE > %GPS.LONGITUDEY, - RADIUS
AND LONGITUDE < %GPS.LONGITUDEY, + RADIUS’)

DEFINE OnMove
WHEN MOVE
IF !'CMN.IS_IN_BOUND[NEW.LONGITUDE, OLD.LONGITUDE, 0.001]
OR !CMN.IS_IN_BOUND[NEW.LATITUDE, OLD.LATITUDE, 0.001]
THEN DO DB_QUERY(’SELECT * FROM PositionTable WHERE
LATITUDE > %NEW.LATITUDE), - RADIUS
AND LATITUDE < %NEW.LATITUDE) + RADIUS AND
LONGITUDE > %NEW.LONGITUDEY, - RADIUS
AND LONGITUDE < %NEW.LONGITUDEY, + RADIUS’)

DEFINE CheckPosition

WHEN DB_SELECT (PositionTable)

IF ?CMN.IS_OBJECT_VISIBLE(GPS.LONGITUDE, GPS.LATITUDE,
0.05, DIR.ALPHANORTH, 60, NEW.LONGITUDE, NEW.LATITUDE,
NEW.RADIUS, NEW.DIRECTION, NEW.RANGE)

THEN DO DB_QUERY (’SELECT * FROM SceneTable
WHERE POS = %NEW.ID%’)

DEFINE DoNavigation
WHEN DB_SELECT (SceneTable)
THEN DO CMN_ALERT(’ 0O 0O O%NEW.IDZO O OO )

0e6e OO0OOODOOOOODO
Fig.6 ECA rules for decision of a scene.
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<CONTENTS DEVICE="BBBAABCCCC" TYPE="SQUND"
PARAM="FILE=http://192.168.0.1/navi0Ol.wav" />

<CONTENTS DEVICE="ACCCCCCCCC" TYPE="WEBPAGE"
PARAM="URL=http://192.168.0.1/naviO1.html" />

07 0D0O0O0O00O0OO0O0OO0ODOOOOOOOO00O0

Fig.7 An example of contents description.
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Table 4 The schema of viewer table.
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DEFINE DecideViewer

WHEN DISPLAY_NAVIGATION

THEN DO CALL_VIEWER(
DB.ViewerTable.VIEWER TYPE=YNEW.TYPEY,
DB.ViewerTable.PARAM TYPE=/NEW.TYPE),, %NEW.PARAMY)

08 0OooOOooOoooooo
Fig.8 ECA rules for decision of a viewer.
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Fig.9 A snapshot of the scene editor.
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Fig.11 Contents location of the navigation system for

Expo’70 Commemoration Park.
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Fig.12 A wearable computer used in practical use.
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Fig.13 A snapshot of a navigation system for our
laboratory.

014 000OO0OO0ODOOOOOD

Fig. 14 A snapshot of using a navigation system for our

laboratory.
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Fig.15 A snapshot of using a museum navigation system.
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