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2.3.1 GIS

Web

(Geographic Information System: GIS)

GIS
GIS

Web



GIS
GIS
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3.3

PIM(Personal Information Manager)

BMS
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= Y.Mizuno, M.Abe, Y.Fujino, M.Abe, Y.Abe: Development of Web-based Suppport System for
Bridge Visual Inspection, IABSE Symposium, Melbourne, Sept. 2002.
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4.1

CAD

BMS
BMS

4.2

4.2.1
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CALS/EC
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KDD: Knowledge Discovery in Data
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4.2.2 CART

)
IF-THEN
CART (Classification and Regression Tree)
2 2
)
CART 1 2
1
CART Gini (Gini index) 2
Gini P1
2 P: (1_ pl)
386 63
323 1
26 47 2 42 300
Gini 2*(63/389)*(326/389)=0.271

2*(21/47)*(26/47)=0.494  2*(42/342)*(300/42)=0.215

0.271-(47/389)*0.494-(342/389)*0.215=0.022

)

®

CART
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21
342
1 2



4.2.3
)
389
63 4.1
4.1
[m]
[ton]
@
4.1
4.2
1361 92.80%
63 16.20%

14
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IF-THEN

7.20%



< 1625

94 680 540
680 819 7 1
819-2 815

\
N
N
N
“No
N
N
N

\
N
\D

807-9 AND (

807-9  AND (

970, 540, 1084,

35 ~No
30 30 509-6
809-6 7?7?7131
Yes //' No Yes No
680
807-9
Yes \‘x'f‘o Yes
<70 D
Yes \\\\No
4.1
4.2
39 24
4 322
€))
IF-THEN
4.1
1 IF ( 9.64) AND ( 35
509-6, 506-13, 809-6, 77?131 )
THEN
2 IF ( 9.64) AND ( 680,
<70))
THEN
3 IF ( 9.64) AND ( 680,
70))
THEN
4 IF ( 9.64) AND ( ,
508, 1084,' 4.5, 816, 808, 806-7, Value )
THEN
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4.2.4

IF ( 9.64) AND ( 1625))
THEN
IF ( 9.64) AND ( 1625) AND (
680, 540, 680, 819 7 1, 819-2, 815 )
THEN
IF ( 9.64) AND ( 1625) AND (
864(8)-1, 828-2, 819-6, 816-50,
Value ))
THEN
4.3
(IF )
4.3
(%) (%)
1 14 14 0 100.00 3.60
2 4 4 0 100.00 1.03
3 8 6 2 75.00 1.54
4 21 20 1 95.24 5.14
5 294 273 21 92.86 70.18
6 25 21 4 84.00 5.40
7 23 23 0 100.00 591
389 361 28
5
5

16

94,

816, DG831-1, DG825-2,



4.2.5

" 2001 9
= M.J.ABerry, G.S.Linoff: Mastering Data Mining, John Wiley & Sons, Inc., 2000.
. S.Meret

pp.77-82 2002 12
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5 BridgeML

5.1
(BMS)

BMS

BridgeML
BridgeML XML (eXtensible Markup Language)
BridgeML
5.2 BMS
BMS
5.2.1
PC
HTML
51

18

BMS

PC



i engineer

— client

manager

5.1
5.2.2
@
51
5.1
RDBMS( ) [PostgreSQL 7.2.1 |PostgreSQL Global Development Group
Java Development Kit |J2SDK 1.3.1 Sun Microsystems
Servlet Engine Tomcat The Jakarta Project (Apache Foundation)
XML Parser Xerces Apache Foundation
XSL Processor Xalan Apache Foundation

(a) RDBMS (Relational Database Management System)
PostgreSQL



sections_tbl

bridges_thl

section_ID

section_ja, section_en
up_station_ja, up_station_en
down_station_ja, down_station_en
up_position

down_position

map_skeleton_images_th
|

bridge_ID

image_type
image_ID
image_file
comment

defect_images_tol

defect_record_ID
image_ID
image_file
image_type
defect name
inspection_date

defect_positions_tbl

defect_position_ID
defect_record_ID

bridge_ID
bridge ja, bridge_en
section_ID

distance

girder_num ber
up_down_line
bridge_type_ID
joint_name_ID
plan_num ber
total_number_of_girders
beam_number
construction_date

tongrail

bridge_classes_tbl

bridge_class_ID
bridge_class_ja, ridge_class_en
section_ja, section_en

joint_names

joint_name_ID
joint_name_ja, joint_name_en

span

angle
inspection_records_thl

inspection_record_ID
bridge_ID
inspection_date
inspection_ty pe
inspector_name
weather

tem perature
inspection_result
technical_standards
man_date

admin

adm _date

members_thl

member_ID
member_ja, ember_en
bridge_type_ID
joint_name_I1D

componentt_tbl

component1_ID
componentl_ja, omponentl_en
bridge_type_ID , joint_name_ID

defect_ratings_tbl

defect_rating_ID
bridge_type_ID
joint_name_ID
member_ID
componentl_ID
component2_ID
component3_ID
defect_name_ID
advancement_a
advancement_b
advancement_c

quantitative_evaluation
explanation
technical_standards
author

form_date

admin

adm_date
defect_name

component2_tbl

decision_patterns_tbl

defect_records_thl

defect_record_ID
inspection_record_iD
inspection_number
inspection_section
bridge_type_I

component1_ID

inspection_date
defect_rank_color

defect_coordinates_tb
|

defect_position_ID
inspection_date
pos_num

defect x

defect_y

)

Java

(c) Java Servlet Engine Tomcat

Servlet

Servlet

component2_ID
component3_ID
defect_name_ID
defect_number
defect_rank
decision_outlines
surrounding_conditions

quantity
advancement
verbosi
defect_importance
comment

defect name

component2_ID
component2_ja, omponent2_en
bridge_type_ID , joint_name_ID

component3_thl

_ID
component3_ja, omponent3_en
bridge_type_ID , joint_name_ID

defect_names_tbl

defect_name_ID
defect_name_ja, efect name_en
bridge_class_ID

Java

Servlet Engine

5.2

Servlet

Servlet
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decision_pattern_ID
joint_name_ID

member_ID

component1_ID
component2_ID
component3_ID
defect_name_ID
repair_works_method
defect_extent

main_cause
repair_works_objective
class_a_urgent decisions
class_b_urgent_decisions
class_c_urgent_decisions
decision_outlines
expected_effects_item
expected_effects_contents
required_efforts_and_costs_item
required_efforts_and_costs_contents
notes_item

technical_standards

author

form_date

decision_maps_tbl

decision_pattern_ID
image_ID

Servlet Container

Tomcat

image_file
comment
reference_doc

Tomcat
Web



== SBIVEF o e o e oo

: Tomcat i --- chient - - .
i VM AN P E HTTP request E i
: N—] | serviet i INTERNET | web browser | :
: i HTML code
5.3 Tomcat Web
(d) JDBC
Java JDBC(Java Database
Connectivity) 5.4 JDBC Java
SQL SQL
JDBC query 6‘ SQL query |
java "3
program | 2 | ¢ database
ResultSet < SQL result
®
5.4 JDBC
(e) XML DOM Xerces
XML
XML
DOM XML API(Application Programming Interface)
DOM XML
XML DOM
Xerces Java XML-DO
Xerces 55
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XML source

<bridge name="Abegawa">
<superstructure>
<pier/>
<deck/>
</superstructure>
<substructure>
<abutment/>
<pier/>
</substructure>
<inspection date="May 2000"/>
</bridge>

() XML XSL Xalan
XSL XML HITML

XML  XSL

(2) Web
5.7

0

parser

DOM object

5.5 XML-DOM

VoiceXML

Xalan Transformer

xsl
sheet
4

5.6 Xalan

Servlet Servlet

22

Xalan

HTML
VoiceXML

XML

Java Class

Xalan

Tomcat



JAVA APPLICATION FRAMEWORK

data business presentation

|
= M IS

processing \LM user

erces

X

JDBC

database
sheets

5.7 Web
@)
SQL
Java JDBC
(b)
DOM
Xerces XML-DOM
©
XML Xalan
XML XSL
HTML  VoiceXML
(3) Web
Web 5.8
Web
HTML
Submit
HTTP
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servlet 1

(7p]
JavaScrint HTTP request v 8
formp 4 §4‘> XML
JDBC | X
y
SQL query ResultSet v
A
N8B
database = %
a| X
servlet 3 v
xalan /XML
HTML < ®1< —
HTTP response I XSL
5.8 Web
Servletl HTTP
HTTP SQL JDBC
JDBC Java
ResultSet Servletl  Xerces ResultSet
DOM Servlet XML
DOM
Servletl DOM XML Servlet
Servlet2
Servlet
Servlet2  Xerces XML-DOM Servlet DOM
Servlet XML
Servlet3 Xalan XML  XSL
PC
HTML Servlet3 XSL
XML HTML VoiceXML
5.2.3
(1) HTML BMS(HTML )
5
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Servlet(DisplayDefectsList SelectBridge DefectsList ShowDefect XML2HTML) 1

Java (xmlFileMaker)
Web 5.9 index.html
DisplayDefectsList DisplayDefectsList SelectBridge
DefectsList DisplayDefectsList
SelectBridge DisplayDefectsList
DefectList DefectList
ShowDefect 5.10
s o e o by frE
v
T e =
i
5.9 Web
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DisplayDefectsListServiet

) SelectBridgeServlet XML2HTMLServlet
xalan

— —&

Defecslsoiet. 5 5 >

brid R
xsl

A SQL query R

> JDrBC P database

¢ ResultSet
Xerces - b,r;rjng,ej

selecta
bridge

A

list of
defgcts

user’s action

xmiFileMaker
M xalan " -
ShowDefectServlet
CLIENT: web browser SERVER: servlet engine + database
5.10
bridge
XML bridge.xml
DisplayDefectsList bridge
SelectBridge SelectBridge JDBC
HTML
Submit
bridge DisplayDefectList
bridge SelectBridge  DefectsList
DefectsList ~ xmlFileMaker bridge xmlFileMaker
bridge JDBC
JDBC ResultSet Xerces
DOM XML
XML defectList.xls
HTML DefectsList XML HTML
XML2HTML XML2HTML XML XLS
HTML DefectsList ID
ID
ShowDefect ShowDefect  DefectList
ID XML
HTML HTML defect.xsl
XML
PC Servlet XML HTML
VoceXML

XML
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@ BMS( )

VoceXML

\Voice
BMS 5.11
XML

XML

xmi2html
xalan

Abegawa-B » ) Abegawa-B
xml -poc.xml
. (local)
poc.xsl

5.11
POC Communicator POC(Public
Opinion Channel) 21
(http://www.synsophy.go.jp/about_poc/index-j.html)
POC
XML
POC XML ( POCXML)
POCXML HTML BMS
xmlFilemaker XML
XML  POCXML 5.11
xmi2html XML poc.xsl POCXML
POCXML 5.12
5.13 5.12
5.13 Microsoft Agent

27
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HTML

XML

BMS

Web
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= VoiceXML VoiceXML

= dialogic CISCO
Voice HTTP
Web Web VoiceXML

@ i (i )

i NTT DoCoMo i

Web PC
HTML cHTML

i XML-cHTML

€))
HTTP HTML
CAD
XML-CAD
5.14
-XML XML-
2

5.14

5.3 Bridge Markup Language

XML
XML HTML
XML
Web XML
MathML MusicML  NewsML
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Language)

HTML

5.3.1 BridgeML 1
1

BridgeML(Bridge Markup

XML

1 DTD( ) 515
5.16

<IELEMENT bridge (location]|defect)>
<IATTLIST bridge name CDATA #REQUIRED>

<IELEMENT location (member, componentl

<IELEMENT member EMPTY>

<IELEMENT componentl EMPTY>

<IELEMENT component2 EMPTY>

<IELEMENT component3 EMPTY>

<IELEMENT defect (date, picture, rank,

<IELEMENT date (#PCDATA)>
<IELEMENT picture (#PCDATA)>
<IELEMENT rank (#PCDATA)>
<IELEMENT mainCause (#PCDATA)>
<IELEMENT quantity (#PCDATA)>

, component2, component3)>
<IATTLIST location girderNb CDATA #REQUIRED>
<IATTLIST location ref IDREF #REQUIRED>

<IATTLIST member name.en CDATA #IMPLIED>
<IATTLIST member name.ja CDATA #IMPLIED>

<IATTLIST componentl name.en CDATA #IMPLIED>
<IATTLIST componentl name.ja CDATA #IMPLIED>

<IATTLIST component2 name.en CDATA #IMPLIED>
<IATTLIST component2 name.ja CDATA #IMPLIED>

<IATTLIST component3 name.en CDATA #IMPLIED>
<IATTLIST component3 name.ja CDATA #IMPLIED>

<IATTLIST defect location-ref ID #REQUIRED>
<IATTLIST defect name.en CDATA #IMPLIED>
<IATTLIST defect name.ja CDATA #IMPLIED>

mainCause, quantity)>

5.15 BridgeML
bridge
location

location

component2 component3 member

30

1 DTD

name
defect
girderNb defect
member componentl
componentl component2 component3



member

name.en
name.ja

componentl
name.en
name.ja

location
girderNb
ref component2
name.en
name.ja

component3
name.en

bridge name.ja

name

defect
name.en
name.ja
location-ref

mainCause

5.16 1

defect location ID
date picture
rank mainCause guantity

5.3.2
BridgeML
BridgeML HTML POCXML

(1) BridgeML
BridgeML 5.17 Abegawa-B
location defect

31



<?xml version="1.0" encoding="EUC-JP"?>

<!DOCTYP5t8;idge SYSTEM *""file:///usr/local/tomcat-4.0.3/webapps/engineer/WEB-

INF/bmc >
<bridge name="Abegawa-B''>

<location girderNb="5" ref="JTS01697270501439141001"">
<member name.en='‘connection between lines" name.ja="' />

<componentl name.en=
<component2 name.en=
<component3 name.en=

name.ja=""/>
name.ja="""/>
name.ja=""/>

</location>

<location girderNb="2" ref="JT7S01697270201437351005">
<member name.en="bearing area" name.ja=" />
<componentl name.en="bearing plate"™ name.ja="
<component2 name.en=""" name.ja="""/>
<component3 name.en="" name.ja="""/>

</location>

/s

<defect location-ref="JT7S01697270201437351005" name.en="damage" name.ja="'

<date>1994-07-14</date>
<picture>blank.gif</picture>
<rank>B</rank>
<mainCause> </mainCause>
<quantity> 0.5mm</quantity>

</defect>

<defect location-ref="JTS01697270501439141001" name.en="'damage’ name.ja=""

<date>1995-01-09</date>
<picture>abegawB0501. jpg</picture>

<rank>A2</rank>

<mainCause> </mainCause>

<quantity>1=40.25mm I=5.34mm</quantity>
</defect>

<defect location-ref="JT7S01697270501439141001" name.en="damage’ name.ja="'

<date>1995-01-09</date>
<picture>abegawB0502. jpg</picture>

<rank>A2</rank>

<mainCause> </mainCause>

<quantity>1=40.25mm I=5.34mm</quantity>
</defect>

<defect location-ref="JT7S01697270501439141001" name.en="damage' name.ja="'

<date>1995-01-09</date>
<picture>abegawB0503. jpg</picture>

<rank>A2</rank>
<mainCause> </mainCause>
<quantity>1=40.25mm I=5.34mm</quantity>
</defect>
</bridge>

5.17 BridgeML

(2) BridgeML  HTML

BridgeML  XSL HTML
2
5.18 defectsList.xsl
HTML 5.19 BridgeML  location
location
5.20 defect.xsl
HTML 521 ID
defect
(3) BridgeML POCXML
BridgeML POCXML 5.22 pos.xsl
POCXML 5.23 POCXML scenario
header opinion opininon

32

"

"

"

location



<?xml version="1.0" encoding="EUC-JP"?>
<xsl:stylesheet xmIns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:key name="def-key" match="/bridge/defect" use="@Iocation-ref"/>

——————— — — =

<xsl:template match="bridge"> r 0
gl —_—,,————;——g ——————————— 1 centered title F--------~ \

{ <div align="center"> — ! \
<h2>Defects observed on the <xsl:value-of select="@name"/> bridge</h2> |
|

[}

]

]
]
i <hr></hr>
\

<tr>
<td bgcolor="cyan">Girder</td>
<td bgcolor="cyan">Member</td>
<td bgcolor="cyan">Component1</td>

)

[}

i top row of
[}

[}

[}

[}

[}

! <td bgcolor="cyan">Component2</td>
|

[}

[}

[}

[}

|

[}

[}

|

[}

the table

<td bgcolor="cyan">Component3</td>

<td bgcolor="cyan">Defect</td> other rows

<td bgcolor="cyan">ref</td> of the table
</tr>
<xsl:apply-templates select="location"/>
\ </table>

[ R g S

</xsl:template>

<xsl:template match="Iocation">

/<tr>

: <td><xsl:value-of select="@girderNb"/></td>

| <td><xsl:value-of select="member/@name.ja"/></td>

| <td><xsl:value-of select="componentl/@name.ja"/></td>

| <td><xsl:value-of select="component2/@name.ja"/></td>

i <td><xsl:value-of select="component3/@name.ja"/></td>

: <td><xsl:value-of select="key('def-key',current()/@ref)/@name.ja"/></td>
| | <td><xsl:apply-templates select="ref"/></td> |

</xsl:template>

<xsl:template match="ref"> e
1
\

)
y<a>” " 7T hyperlink Fms (gt of the Iink:j

| <xsl:attribute name="target">_new</xs|:attribute>| new window

<xsl:attribute name="href">showDefect? bridge=

|

|

|

|

' <xsl:value-of select="//@name"/>&#38; ref= URL pointed out
' <xsl:value-of select="current()/@ref"/> : by the link
| |

|

|

|

\

</xsl:attribute>

| <xsl:value-of select="current()/@ref"/> I )
o> ~ T textofthelink

</xsl:template>

</xsl:stylesheet>

5.18 defectList.xsl
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<?xml version="1.0" encoding="EUC-JP"?>
<xsl:stylesheet xmins:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:param name="ref">JTS01697270201437351004</xsl:param>

<xsl:template match="hridge">_________ " himipade ____ N
7 <html> i__html page _} N
<head> \

<title>BridgeML test</title>

centered title |
</head>
<body>

1
descriptive list of the
defect’s characteristics
<div align="center">

[}

]

]

]

]

i

: <h2>Defect observed on the <xsl:value-of select="@name.en"/>

! bridge on <xsl:value-of select="defect[@location-ref=$ref]/date"/></h2>
] </div>

! <P> \/
: On that day, the defect was judged as rank <xsl:value-of

1 |select="defect[@Ilocation-ref=$ref])/rank"/></P>

! <DL>
]

}

|

]

}

|

]

}

}

|

]

}

|

]

}

I

<DT>The main cause is:</DT>
<DD><xsl:value-of select="defect{@Ilocation-ref=$ref]/mainCause"/>
</DD>

<DT>Quantitative observation:</DT>

<DD><xsl:value-of select="defect[@location-ref=$ref]/quantity"/>
</DD>

</DL>

<xsl:apply-templates select="location[@ref=$ref]"/>]
location-ref=$ref]"/>]

<xsl:apply-templates select="defect[@

</body>

<td bgcolor="cyan">Member</td> \
<td bgcolor="cyan">Component1</td> 2 rows table !
<td bgcolor="cyan">Component2</td> indicating the |ocat|on|
<td bgcolor="cyan">Component3</td> S mm ——————
</tr> !
<tr> |
<td><xsl:value-of select="member/@name.ja"/></td> |
<td><xsl:value-of select="componentl/@name.ja"/></td>
<td><xsl:value-of select="component2/@name. ja"/></td>|
<td><xsl:value-of select="component3/@name.ja"/></td>}
</tr> |
‘__ <[table>

</xsl:template>

<st template match="defect[@I0cation-ref=$ref]">
[<xsl:apply-templates select="picture"/>

</tr>

l

[ <table border="2"> [

L < | 2rowstable |
' <td bgcolor="cyan">Defect</td> 'mdlcatlng defect’s name
: <ftr  Neeee——- ———————
1 <tr>

: <td><xsl:value-of select="@name.ja"/></td>

I

|

2 rows table :r ~
<tr> ishowing defect’s plcturel
<td bgcolor="cyan">Image</td> e ittt bbb
<td>
<img>

<xsl:attribute name="src">images/<xsl:value-of select="."/></xsl:attribute>
<xsl: attnbute name="he|ght">200</xsl attr|bute>

</|mg>
</td> ]
</tr> attributes of
N <fable> _____________________ the image tag
</xsl:template>

</xsl:stylesheet>

5.20 defect.xsl
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<?xml version="1.0" encoding="Shift_JIS"?>
<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">

<xsl:key name="def-key" match="/bridge/defect" use="@Iocation-ref"/>

<xsl:template match="bridge"> [T T
T T oSS 1 scenario j------- ~
,/'<scenario version="1.0" name="anonymous" data="" host=""> ~ '------- ’ N
<header>
<title><xsl:value-of select="./@name"/> <ftitle>

<summary>Defects observed on the <xsl:value-of select="./@name"/> bridge</summary>

<author>Sandy MERET</author>

</header>

<xsl:apply-templates select="location"/> | )
\ 1
“</scenario> -header Y

~

spoken
comment

<xsl:template match="location"> FTTTTTTY
P e et 4 opinion s A LU EEE e
/<opinion> ~  TTT000- ’

| <title><xsl:value-of select="./member/@name.ja"/> <ftitle> |

<body><xsl:value-of select="./member/@name.ja"/> <xsl:value-of

select="key('def-key', current()/@ref)/@name.ja"/> </body>

| <img>../images/<xsl:value-of select="key('def-key', current()/@ref)/picture"/></img>

*\&lopinion>

URL of
the image

</xsl:template>

</xsl:stylesheet>

5.22 poc.xsl

36




<?xml version="1.0" encoding="UTF-8"?>
<scenario host="" data=""" name="anonymous" version="1.0">
<header>
<title>Abegawa-B </title>
<summary>Defects observed on the Abegawa-B bridge</summary>
<author>Sandy MERET</author>
</header>
<opinion>
<title> </title>
<body> </body>
<img>images/abegawB0501.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/blank.gif</img>
<url/>
</opinion>
<opinion>
<title> </title>
<body> </body>
<img>images/abegawB0106.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0205.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0108.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0206.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0404.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0102.jpg</img>
<url/>
</opinion>
<opinion>
<title> <[title>
<body> </body>
<img>images/abegawB0401.jpg</img>
<url/>
</opinion>
</scenario>

5.23 POCXML
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5.3.3 BridgeML 2
BridgeML 1

€))

1 bridge
XML BridgeML
defect
location inspection inspection
location inspection defect
location defect inspection defect 1
XML 3 bridge
location inspection ID
defect ID
defect 3
observation diagnosis
decision 5.24 (DTD)
5.25
member
name.en
name.ja
componentl
- name.en
location name.ja
girderNb
ref componentz description
name.en
component3 .
bridae e .obser\./atlon —| extent |
name name.ja inspection-ref surrounding
type Conditions
constructionDate -
girdersNumber Quantity
section defect
upStation name.en -
i € _verbosm(
“paiion” locationeret
inspection-ref /M
diagnosis —| rank |
d
eng?r:eeer \l mainCause
comment
method |
inspection L — |—|_outlines
decision
té’;i date \| repairWorks
. manager
inspector
weather
temperature
ref | duration |

5.25 BridgeML 2
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<IELEMENT bridge (defect|location|inspection)>
<IATTLIST bridge name CDATA #REQUIRED>
<IATTLIST bridge type CDATA #IMPLIED>

<IATTLIST bridge constructionDate CDATA #MPLIED>
<IATTLIST bridge girdersNumber CDATA #IMPLIED>
<IATTLIST bridge section CDATA #MPLIED>
<IATTLIST bridge upStation CDATA #IMPLIED>
<IATTLIST bridge downStation CDATA #IMPLIED>
<IATTLIST bridge position CDATA #IMPLIED>

<IELEMENT location (member, componentl, component2, component3)>
<IATTLIST location girderNb CDATA #REQUIRED>
<IATTLIST location ref IDREF #REQUIRED>

<IELEMENT member EMPTY>
<IATTLIST member name.en CDATA #IMPLIED>
<IATTLIST member name.ja CDATA #IMPLIED>

<IELEMENT componentl EMPTY>
<IATTLIST componentl name.en CDATA #IMPLIED>
<IATTLIST componentl name.ja CDATA #IMPLIED>

<IELEMENT component2 EMPTY>
<IATTLIST component2 name.en CDATA #IMPLIED>
<IATTLIST component2 name.ja CDATA #IMPLIED>

<IELEMENT component3 EMPTY>
<IATTLIST component3 name.en CDATA #IMPLIED>
<IATTLIST component3 name.ja CDATA #IMPLIED>

<IELEMENT defect (observation|diagnosis|decision)>
<IATTLIST defect location-ref ID #REQUIRED>
<IATTLIST defect inspection-ref ID #REQUIRED>
<IATTLIST defect name.en CDATA #IMPLIED>
<IATTLIST defect name.ja CDATA #IMPLIED>

<IELEMENT observation (description|image|extent|surroundingConditions|quantity)>
<IATTLIST observation inspection-ref ID #REQUIRED>

<IELEMENT description (#PCDATA)>
<IELEMENT image (#PCDATA)>

<IELEMENT extent (#PCDATA)>

<IELEMENT surroundingConditions (#PCDATA)>
<IELEMENT quantity (#PCDATA)>

<IELEMENT diagnosis (verbosity|Jadvancement|rank|mainCause|comment)>
<IATTLIST diagnosis date CDATA #IMPLIED>
<IATTLIST diagnosis engineer CDATA #MPLIED>

<IELEMENT decision (outlines|repairWorks)>
<IELEMENT outlines (#PCDATA)>

<IATTLIST decision date CDATA #IMPLIED>
<IATTLIST decision manager CDATA #IMPLIED>

<IELEMENT repairWorks (method|objective|efforts|cost|duration)>
<IELEMENT method (#PCDATA)>

<IELEMENT objective (#PCDATA)>

<IELEMENT efforts (#PCDATA)>

<IELEMENT cost (#PCDATA)>

<IELEMENT duration (#PCDATA)>

<IELEMENT inspection EMPTY>

<IATTLIST inspection type CDATA #IMPLIED>
<IATTLIST inspection date CDATA #IMPLIED>
<IATTLIST inspection inspector CDATA #IMPLIED>
<IATTLIST inspection weather CDATA #IMPLIED>
<IATTLIST inspection temperature CDATA #IMPLIED>
<IATTLIST inspection engineer CDATA #MPLIED>
<IATTLIST inspection engineerDate CDATA #IMPLIED>
<IATTLIST inspection ref IDREF #IMPLIED>

5.24 BRIDGEML 2 DTD
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&)

(a) bridge
bridge
* name
" type

= constructionDate
= girdersNumber

= section
= upStation, downStation
= position
defect location inspection location
defect inspection
(b) decect
defect 4
= name.en, name.ja
= J|ocation-ref location ID
= inspection-ref inspection ID

observation diagnosis decision

(c) observation

observation
inspection ID

= description

= image ( )
= extent

= surroundingCondition

= quantity (

(d) diagnosis

diagnosis

= verbosity

= advancement
= rank

= mainCause

= comment

(e) decision
decision

40



= outline
= repairWorks

() repairWorks

repaiWorks

=  method ( )
= objective

= efforts

= cost

= duration

(g) inspection

inspection

= type ( )

= date

= inspector

= weather

= temperature

= ref defect ID

€)) 2
BridgeML 2 2 1
2 defect location inspection
loaction defect

inspection

defect observation diagnosis decidsion

5.3.4 BridgeML
BridgeML

5.26
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BridgeML 5.26

15
BridgeML 6
BridgeML
BMS

BridgeML

-—
BridgeML
-—

| direct data transfer model l | indirect data transfer model |
5.26
5.4
IT(
)
(BMS)
BMS
BMS BridgeML 2
BMS
PC PDA
PC
BridgeML

=  A.Miyamoto: Development of a Bridge Management System (J-BMS) in Japan, Life-cycle Cost
Analysis and Design of Civil Infrastructure Systems, 2000.
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P.D.Thompson: Pontis Bridge Management System, Pacific Rim TransTech Conference
Proceeding

Kushida, Miyamoto, and Kinoshita: Development of Concrete Bridge Rating Prototype Expert
System (BREX) in Japan, Journal of Computing in Civil Engineering, 1997.

Kawamura, Nakamura, and Miyamoto: Concrete Bridge Rating Expert System with Neuro-
Fuzzy Hybrid Systems and its Application, The Sixth International Conference on the
Application of Al to Civil and Structural Engineering, 2001.

J.H.Garrett, and A. Smailagic: Wearable Computers for Field Inspectors — Delivering data and
Knowledge-based support in the Field.

T.Harada, Y.Tomita, and K. Yokoyama: Modeling of Maintenance Strategies for Highway
Bridges by Using Multi-Layer Genetic Algorithms.

S.Chikuyama, H.Furuta, and M.Dogaki: Application of Virus Evolutionary-genetic Algorithms
to a Decision Support System for the Maintenance Program of Road Bridges.

N.Yabuki and M.Furukawa: An Integrated Design and Project Management System for
Prestressed Concrete Hollow Slab Bridges, The Ninth International Conference on Computing
in Civil and Building Engineering.

N.Yabuki and T.Shitani: An Integrated Design System for Connections of Steel Structures,
ASCE 2001 FIAPP Specialty Conference.

N.Fujiwara, T.Nishida, S. Azechi, K.Sumi, T.Hirata, and H.Yano: Public Opinion Channel
(POC) Facilitates Communications in the Networked Community, The Third International
Cognitive Technology Conference, pp. 141-148, 1999.
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