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Design and Actual Use of a Navigation System for Contents Reutilization

Tsutomu Terada*!

Abstract — Our research group creates navigation contents for Expo’70 Commemora-
tion Park in Osaka, and develops navigation systems using the contents. Since it takes
much monetary cost and human resources to useful/interesting navigation contents, it is
difficult to create such high-quality contents for single small-scale system. Therefore, we
propose a framework for constructing multiple navigation systems without drastic mod-
ification on contents and systems, by using our proposed event-driven platform. In this
paper, we construct four navigation systems using the proposed framework with naviga-
tion contents for Expo’70, such as a wearable navigation system, AR navigation system,
and Kiosk-style navigation system. The implemented systems received high commenda-
tion from users in experimental demonstrations.

Keywords
mented Reality

1. gogd

0000000O0O0ODD000000O0ooooo
000000000000D0000000000000
000000000000000000 (00)000
0000000000000000000000000
DooDoooDooooooooooMooooon
OoDoDoooooDo®@ooooooooooono
DoogoooooooooooBlooooooooo
0 0 GUIDE B0 The Parks PDA 610 xExplorer [7)
O ActiveGIS®PlODDOOOODOODOOOOOOO
0000000000000 00D0DO0OO0o0oo0o0n
000000000000000000000000
000000000000000000000000
0000000000 0000D0000D000DOon
0000000000000 DD0O000000nO
000000000000000000000000
0000000000 0000000000000n
00000D0D00000000000D0D00000
0000000000000 0000D0OOoOoooOD
000000000000000000000000
000000000 000000000000000
000000000000 D0O0OO0ODDOoO0O0o0on
0000000000000 D00DD00000ono
000000000000 0D00000000000
Oo0D0O0O0OO0OoOoDooOoooooooobo

*ND0000000 ooogg
*T Graduate School of Engineering, Kobe University

(1)

Wearable Computing, Navigation System, Contents Reutilization, Aug-

gobobooooboooooboooboobooooooo
gobooboooboooboobobooobooooo
goboooboooboooobooboooooo
oobooboboooooboooooobooog

gobobooobooobooooboboooboooo
gooboooooobooooooooboooooo
goboboooboooobooooboooboooooo
goboooboooobooobooobobooooooo
gobooooboooooooooboobobogo
oooooooboooooooooooooooooo
gobooboooooobooobooobooobooa
goboobooooobooobbooooooobooo
goobooobooooooooboooboooooo
gobooobooboboooooboooooboooooo
O000AROODODOOODOOOOOOOOOODOO
gobooboboboobooooboboooooooo
gobooobooooboooobooboboooooo
ooogoogao

gbob20000000000000000O0000O
Joobooboboboooooooooo400D
gobooob40000000O000DOODOOO
gobOdsO0O0bO0oO0obOOoboooboooboenO
oooobooog

2. OJ0obOooboobobooaon

970o0oooooooooooooooooooon
Oob0o0O0oO0oooooobooooobobooOon e421
0000000000000 o0o0oooO (oo

111



gooooooooboooobooo0O0 Voli14, No.2,2012

20050 00000000000 2205000000)0
00000000000 000D0000 440000
0000000000 32000000000000
000000000000 0000D0O0000O000n
260ha 0000000000 ODODOOOORIOD
0000000000000 00000D00000Dn
0000000000000000 (01)00000
oooog
000000000000 197000000000
00000000000 0000000000000
00000000000 D00D00000DO0OD0O00n
0000000000 00000000000000n
00000000000 000D000000000D
0000000000000 D00000D00000n
00000000000 D00000DO0D0O0DO0O0n
00000000000 00000D00D00D00Dn
00D000000D0000000
e 0D0DDDDDDDDODDODOODODODODDODOD
0000000000000 0000000000n
0000000000000 0000000000
0000000000000 000000000
000000000000
e 00DODDODODODDODODODOOD
000000000000 0000000000
000000000 0000000D
e 00DDDDODDOOODODOODODOOD
0000000000000000000000
ooooo
00000000000000000 FlashOD OO
000000000 000000
e O0DDOUOOUDDDDOOOODD 230
e J0DDODOOODDDD 30000 180
e D0DODDODODODOODODODOOD
010
e 2000000DO0ODODODO
e ODDDODOOODODDD 1900
0200000000000000000000
00000000000000000000000
0000000000000 00D00000000D
0000000000000 00000000000n
0000000000001 00000000000
0000000000000000000000000
0000000000000 00000000000n
000000000000 00D0000D00O00Dn
000000000 000000D000D000O000n
0000000000000 00000000000
0000000000000 D00000D0000n
0000 200000000000000000 30

112

S— o

—E
— R

02 000oogoo
Fig.2 Contents allocation.
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Fig.3 Example of created contents.

00 (Action)0 30000000 ECAODOOOOO
gobooobooooooooobooboogoooo
goboooboooboboooboooobooooo
gobooboobooooboooboobooOoooo
goboobooooobooobooooobooooo
goboobooboooooboooboobooonoo
gobooooooobooooboooboooooo

| Ecaruwe | | EcARrue |

Rule Engine

D00000000000000000000000 [_Gps ][ Gyrosensor |[ Camera |
D00000000000000000000 GPS

04 A-WEAROOODOOOO
bobdooooooubdooooooouoan Fig.4 Processing image of A-WEAR.

OGpPSMOVEOOOODOOOOOOOOOOOODOO
goboobooooboobooooooo

4. 0O0OO0OO0OOO0ODOOOOOOOO

gobobodoboooboooobooooboooooon goboboooobooooboooboboooboooooo
goboooboooobooobobooobooooo gobooboooboooboobobooobooooo
000000000000 ooOoooooo (oo gooooooboooooboooobooobooooo
00000000000AROOOOO)O0OOO ooboobooooooi1gbooog

(3) 113



goooooooooooooonn

DEFINE Rule-ID
[FOR Scopel
[VAR Variable-name AS Variable-typel *
WHEN FEvent-type [ (Target-of-event)]
IF Conditions
THEN DO Actions

O5 ECAODOOOOOOOOO
Fig.5 Syntax of ECA rule.

01 0O00o00oOooooooooooo
Table 1 Triggers to play a content.
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Fig.6 Wearable Computing.
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Fig.7 Calculation of angular range of view.
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Fig.8 A content playing considering the type
of device.
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4 A

DEFINE OnRotate

WHEN ROTATE

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

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

DEFINE OnMove
WHEN MOVE
IF !CMN.IS_IN_BOUND[NEW.LONGITUDE, OLD.LONGITUDE, .001]
OR !CMN.IS_IN_BOUND[NEW.LATITUDE, OLD.LATITUDE, .001]
THEN DO DB_QUERY( ' SELECT * FROM PositionTable WHERE
LATITUDE > Y%NEW.LATITUDE% - RADIUS
AND LATITUDE < %NEW.LATITUDE), + RADIUS AND
LONGITUDE > %NEW.LONGITUDE), - RADIUS
AND LONGITUDE < %NEW.LONGITUDE) + RADIUS' )

DEFINE CheckPosition

WHEN DB_SELECT (PositionTable)

IF ?CMN.IS_OBJECT_VISIBLE(GPS.LONGITUDE, GPS.LATITUDE,
0.05, DIR.ALPHA NORTH,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 CALL VIEWER(NEW.XML)

09 Ooboobobooobooo
Fig.9 Rules for contents playing.
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Fig. 10 Snapshots of using prototype.

01 OO0O0OooOooooobooobobooo
Fig.11 A screenshot of Kiosk-type naviga-
tion system.

DEFINE SearchDBEntry
VAR Radius AS DOUBLE
WHEN GUI_LBUTTON_UP
THEN
DO Radius = DOUBLE(GLOBAL.RADIUS)
DO DB_QUERY( ' SELECT * FROM PositionTable WHERE
X > #NEW.X - GLOBAL.RADIUS# AND
X < #NEW.X + GLOBAL.RADIUS# AND
Y > #NEW.Y - GLOBAL.RADIUS# AND
Y < #NEW.Y + GLOBAL.RADIUS# ')

012 JO000000b0OoO0ooooooooag
g
Fig. 12 A rule for Kiosk-type navigation sys-
tem.
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015 ARODUOOOOO0OOOOOO0OOOOOOO0
Fig. 15 Snapshots of using AR navigation

system.
~
DEFINE PlayNext
013 0boobopooooag WHEN FLASH_MESSAGE
Fig.13 A room indicating EXPO park. IF NEW.TYPE = °END_MUOVIE’
THEN DO DB_QUERY( ' SELECT * FROM TvTable
WHERE ID = %GLOBAL.ID%’ )
DO GLOBAL.ID = MOD(INT(#GLOBAL.ID + 1#))
DEFINE DetectMarker DEFINE OnContent
VAR str AS BSTR WHEN DB_SELECT(TvTable)
WHEN AR_MARKER IF ?NEW.FILE
THEN DO DB_QUERY( ' SELECT * FROM SceneTable THEN
WHERE ID = %NEW.MARKERY,' ) DO Viewer.Flash.Movie = STRING(NEW.FILE[0])
DO Viewer.Map.SendMessage(’Area’, NEW.MESSAGE[0])
014 AROOODOOOCOOOOOOOOOO ~ <
Fig.14 A rule for AR navigation. 016 0000000000 O0O0O00O0000
Fig.16 Rules for Broadcasting-type naviga-
tion system.
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Fig.17 A snapshot of using Broadcasting-
type navigation system.
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Table 2 Number of reutilized contents.
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Table 3 Attachments for each system.
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Table 5 Questionnaire and results.
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