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ABSTRACT

Bangkok is a city of attraction in Thailand. However, the complexity of the
routes in the area may cause a loss of time in travelling around the city.

This work studied and developed a prototype of a tourist planning
application in the area of Bangkok province by using Geographic Information System
(GIS) technology. The purpose of this work was to develop a program that could help
tourists make appropriate travel plans within a limited time. Tourists can use this
program to make their own plans by themselves. Network analysis was used to find
the shortest route or the route requiring the least amount of time. The results display in
the form of a route map with details to travel by car. This prototype was developed by

using ArcGIS Engine with VB.Net used as a desktop program.

KEYWORDS: GEOGRAPHIC INFORMATION SYSTEM / GIS / ARCGIS /
TOURIST PLANNING / NETWORK ANALYSIS
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CHAPTER|
INTRODUCTION

1.1 Background and Statement of Problem

Nowadays, Thailand faces with economic slowdowrd ansecure
domestic political problems. That reflect tourikise confidence in their safety. The
Number of tourists who come to pay for travel haducedlt is not affect only tourist
industry but also less massive of money in econota@ Thereforeye should
accelerate the supporting and promotion of toungthin the country, to restore and
recovery the revenues of tourist business in Thdilé&Supporting tourism will help
Thai economy back to the active business as before.

Bangkok is a city attraction of Thailand. SincenBlaok has various tourist
attractions spread around the province. So thaistsudo not waste much time to
travel. They can travel to a wide variety of intgein the same province. It causes,

each year many tourists come to visit Bangkok. #sag in Table 1.1

Table 1.1 Number of tourists at Suvarnabhumi Irggomal Airport Year 2007-2008
[1]

Tourists by nationality 2008 2007 %A 2008/2007
East Asia 4,447,703 4,792,955 -7.20
Europe 3,128,694 3,072,113 +1.84
America 761,610 778,565 -2.18
South Asia 665,146 663,889 +0.19
Oceania 563,446 550,376 +2.37
Middle East 444,909 415,303 +7.13
Africa 97,180 97,285 -0.11
Total 10,108,688 10,370,486 -2.52
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Bangkok has various types of tourist attractiomshsas tourism for
learning, park, shopping, temple, history and attuce. Tourists can choose the type
of tourism as their satisfaction within a singl®ynce.Especially foreign tourists or
people whose have limited time. They can travehtdtiple types of tourist attractions
without spending much time to travel. However, $@ortation routes in Bangkok are
also complex. Roads within the province include ynlme roads. These could be
cause of difficulty for tourists who are not skillfy in area, but need to travel to
various tourist destinations themselves. Besidedr#dvelling direction foreign tourists
might have problem with language barriers to useammunication. That would be
the cause of unexpected tourist plans.

To develop the prototype of tourist planning apgtiion, all relate data of
tourism in Bangkok collected such as informatiorany attractions, road, location of
restaurants and hotels, etc. Users can choosertexested destinations and create the
appropriate tourist plans (with limited travel tipigase on their demands. The results
displayed in the form of tourist plans, that havinfprmation of distance and time to
travel, and display the appropriate routes aloni wiformation user defined. From
tourist plans, tourists can travel with their owars, within the appropriate routes and
within the limited time to tourist attractions iraBgkok province.

Geographic Information System (GIS) is used inetigying a prototype of
this application. This Application will generateethuseful information base on
conditions users defined. From tourist plans, usamsmake their own plans and travel
by themselves within the appropriate time. Everythee not known those areas
previously beforeThe results will be shown in the form of maps, sinmgthe path of
travel to tourist attractions in Bangkok provinéed tourists can print their tourist

plans.

1.2 Objective

The objectives of this work are as following;

1.2.1 To analyze and design prototype of touriahming application to
facilitate tourists in providing appropriate traygns base on tourist requirements.

1.2.2 To provide information of tourist attractsoim Bangkok province.
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1.3 Scope of study

1.3.1 Any tourists can create and display theivergplans by using
prototype of this application.

1.3.2 GIS is used to store map data and set tbedioates of tourist
attractions and other locations in Bangkok province

1.3.3 To display travel plan’s result, network Igsis is used to calculate

and generate appropriate travel plan base on teurggjuirements.
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CHAPTERI I
LITERATURE REVIEW

2.1 Type of domestic tourism [2]

Travel in the country is classified into 2 grouwgss domestic tourism and
inbound tourismThe domestic tourists can choose the approprigie @y travel base
on their neednd satisfactionThe patterns of travel in the country are dividetb i2

types.

2.1.1 Travel group

Travel group is a form of touristhat tourists purchase package from
travel agency.n this type of tourism, tour companies will be pessible for
accommodation, food and travel route plans toaalfists.Thus travel group iftting
for tourists who unfamiliar with the area of lodht®urist attractions or the tourists

who travel to the places at the first time.

Advantages of Travel group

» Having companion Travel group will be travel together as
a group. So tourists can make known each otherat Th
cause of security and comfort for tourists.

= Agility Tour guide will manage and guide all tour plans to
tourists. The travel agency is a specialist. Andirig an
advance plan prepared. That mean tourists do nstewa
much times in learning and searching any infornmaténd
Tourists do not solve any problems that arise dutive trip.

= Communications In the case of foreign tourists, there will
be problems with different languages and cultufesavel

group will solve this problem.
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Disadvantages of Trave group

Lack of privacy In travel group, tourists can not choose
tourist attractiondy their own. Travel plans are subject to
the company's tour schedule such as list of attwast order

of attractions and time to use in each attraction.

2.1.2 Independent Travel
Independent travel is a type of tourimt touristdravel with their own

plans. The tourists will have to learn and seatchfanformation by themselves such

as detail of attractions, travel routes and booliogommodates. From this, if tourists

are not familiar with the area of attractions, il wause difficulties. Especially foreign

tourists whose have limited time. Lacking or inguént information may cause of

delays in travel and make travel plan not be asqula

Advantages of | ndependent Travel

Having privacy Because travel plans are directly
depended on tourists needs. Tourists do not follbes
schedule of any tour. They will create their owand. That
means tourists can make a break at any attractiotizey
can visit and learn each place in detail. Indepehttavel
is actually based on the needs of tourists.

Quality of tourism As travel group, the majority of plans
take tourists visit a number of tourist attractioBsit not
take much time to learn each place in detail. Basirwill
not know much just superficial. Other point is tets
cannot choose attractions to visit by themselvexaBse
travel agency already plan all of tourist attragsido visit.
Different from independent travel, tourists can mdkeir
own plans. So that tourists can visit any attraxgtias long

as they need.
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Disadvantages of | ndependent Travel

» Worthlessness time Because tourists have no expertis:
the path. They require motame to travel This all waste
their time and may be cause of unexpecscheduled

plans.

2.2 Geographic Information System (GIS)

GIS refers to computer systerfor data management whiccomprise
many steps as gatheg data, torage, analyst, displathe result nd evaluation of
complex information needs of ust All of these steps areabed on geograpt
relationships.

GIS data s in layer format ‘hich divided bycharacteristics of eacdata
type as road, water, €. Each layer &n be overlapping to process and anabase on

user demand. [3]

COMPUTER SYSTEM
Spatial Data Analysis

“Sa Non-spatial Data

The
Environment Data

. Collection

,7"

———
Computer <77| | |_1
Processor

Data Input

\
vy
T
[

N Data Output
== ¥ W=}
Management  Decisions *1 =l
ofthe < g |53k
Environment Maps Re:por_ts

Figure 2.1 lunctionality of geographic information syst [4]
Information inGIS is divided into 2 types.
2.2.1 Spatial Characteristics Information

Spatial data characteristipresented irpoint line and closed ar forms.

For exampls: Point display the location of tourist attractiongstaurant and hotels,
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Line displays path of transport, Closed area orydgtmi shows the boundaries of

Bangkok province, etc. All these spatial informatimay be stored in vector or raster.

2.2.2 Attribute Characteristics I nformation

Attribute informations used for data characterizing identityis stored
only non-spatial data entities and form the databealled geodatabase. Attribute
information can present in number format, symbol$etiers. For examples, name of

the street, length of the road, number of tratiieds, vehicle speed, etc.

Using GIS to create travel plans will help towsistho want to travel by
their own plans and have limited time. Especiadligefgners who are not intimate with
travel route and may be have some problems withdifferent of cultural and
language barrier. With this tourist plan by map legagion, tourists can travel to the
attractions they want. The program will display tbate of tourist plans in a sequence
of visit attractions, time in travel and distance tavel routes. Concept of this
application is to make a suitable tourist plan tinaets the need of tourists. This plan
supports the tourists to travel with their own pkamd travel with the most efficient

usage of time.

2.3 ArcGI S Desktop

ArcGIS Desktop is a program of information systethat effective in
create, display and analyst spatial data. ArcGISkizp has many functions that can
support the work of users. Users can easily us&idesktop because it is a license
product that produced by ESRI and developed inatinyg format of user usage.

This program vary run according to the level of. . &@me commands can
be set to retrieve only at some level of use soubers should choose the suitable
level of use for their works. ArcGIS Desktop is ided into 3 levels of use as
ArcView, ArcEditor and Arcinfo as shown in figure22 Each level of this program

will consist of 3 sub-programs as ArcCatalog, Arg@véand ArcToolbox.
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Arcinfo

ArcEditor

ArcView

Figure 2.2 Level of use of the ArcGIS Desktop [5]

ArcGIS Desktop has many extensions that suppersus run the analysis
in various forms [6] for example,
- ArcGIS 3D Analyst
- ArcGIS Spatial Analyst
- ArcGIS Network Analyst
- ArcGIS Publisher
- ArcGIS Geostatistical Analyst
- ArcScan for ArcGIS
- ArcGIS Tracking Analyst
- Maplex for ArcGIS
- ArcGIS Survey Analyst

2.4 ArcGl S Network Analysis

ArcGIS Network Analysis is the extension of ArcGI¥sktop program
used to analyze spatial data in network datasetdborArcGIS Network use to solve
theproblems of transportation routes. By defining detaf routes and locations into
the database as datar analysis and use these data to analyze andectba

appropriate route for tourist plans. [7-9]
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2.5 Types of Network Analysis
In Network Analysis, users caolve wide variety of network problems

base on their need of use. [7-9]

2.5.1 Finding the best route

Users can define any started point by definingaatesti point to a point or
multiple points for finding the appropriate routdsers can set the priority of
interested places. And then system will analyst ahdw the appropriate route
sequence by order. The appropriate route maybeofastortest path or minimal time

usage.

2.5.2 Finding the closet facility
To find facilities that stand nearest the intepasint or area. For example,

Search tourist information points that stand nkartburist accommodations etc.

2.5.3 Finding service areas
An analysis of the distribution of service areaatthow is it coverage.
Beginning with setting the interested area and #maer the conditions. System will

search and match the results that meet the conslitio

2.5.4 Creating an Origin-Destination (OD) cost matrix
It is a matrix that shows the cost of travel frdme beginning points to any

multiple points in a sequence of travel.

2.6 ArcGISEngine

ArcGIS Engine is a program for developers to dgveda application. It
consists of instruction set of GIS such as usegrfiate and tools for developing
applications based on the needs of us®rsGIS Engine support multiple languages

for development such as .NET, Java, C + +, etc.
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= Controls are user interface in ArcGIS Engine. It includege layout,

map, reader, table of contents and toolbars. Althié been run in

development of applications.

» Toolbars and Tools Toolbars are set of tools in ArcGIS that use to
operate with map and data. Example of tools: reddgout, selection,

map navigation and graphics.

= Object libraries are set of instructions for developing applicasion

Page Layour Reader Table of Contents Toolbar
) = - B emm B R Eod
: - —
: AN
(¥] ¢ ey [ V]
= L=t T
Reader Selection
8BRS HTS TEIBIE | O M EHEa®
iR ERnE
E Layout i Map Mavigation Graphics
RERERDNE WHE J @aQuuaf@den ROBOo~A 4
w i
i " _‘| S ] O g =1
g q O system || = Geometry ||| < Display (|| Outpet ||
22 i | iy | e Jr
o : - F a —
E -; < B g | . =
gt ‘Mﬁ ~Fata %I% | SGanography l

Figure 2.3 Component of ArcGIS Engine [10]

2.7 Related Resear ch

Piyanuch Rattanakul [1Htudies the application of GIS in designing the
university shuttle bus routes for energy savinge Wetwork analysis extension of

ArcGIS version 9.2 to design shuttle bus routesutB® from this program should

meet the demand of employees in the universitysave

energy from the other travel

by vehicles. From this study can design in 23 mwad found thaif employees

change their behaviors from private vehicles tedrdy shuttle bus of university. It
can save up to 252,400 liters of oil per monthxgeerses 12,563.48 baht per month.

Sopit Soisodsri [12] study and develop decisiomppsut systemfor

development of tourism at Ko Si Chang, Chonburvpree. Various sources of tourist
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information are gathered such as detail of ativasti local, population, administrative
district, transportation of Ko Si Chang, etc. Thigstem is designed and developed
base on GIS technique by arcview3.2 with MS acqasgram. Then develop a
decision support system with MS Visual Basic pragrdnformation displayed in

map, images and text format that base on usery tuéne system.

Arnat Chakkaew [13] study and develop GIS basdesysfor travel
management database of Prachuap Khiri Khan Provystem developed to collect
information of tourist attractions, accommodatiomgp, information about travel, etc.
All data collected into database and developedpgtication by using arcview 3.1 in
avenue language. This application displays all i @formation such as map, images
and other information that ranking the potentialatifactions (in high, medium and
low level) with weighting technique. The result dge consider developing of tourist
attraction respectively to the budget and approgneersonnel use. Users can get all
information need through the screen. And use infdion for developing plan in the

future.

Wilairat Yathongchai [14] studglistribution of tourist attractions in the
southern of northeast province base on GIS. Thikwtudy distribution of tourist
attractions, for provide a strategy to manage soanin northeast province. From this
study found that there are the most significanthistorical attractions. So that it
should be promote and develop tourism routes. Thezealso has natural, arts and
culture attractions, that distribute without direntand located in a distance. If there is
the proper route plan and accommodate, it wouldrbmote the tourism.

Supadej Kaewsrichuang [15] study and develop Ga&Sebsystem for
supporting travel of Koh Tao. All data about tragellected such as detail of tourist
attractions and important places, etc. All thesstiapand attribute data are collected
into database by arcview. Users can use this sysiegnery attractions base on their
conditions. The Results display in text, image arap format via web browser. Users

will use this result for their decision making teaplan.
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CHAPTER 11
RESEARCH METHODOLOGY

3.1 Development process of tourist planning application

From problem of independence tourists who not have expertise in areas, so
that they may be waste their time in losing way. That is the cause of delay travel plan.
This problem is the motivation of this work to develop a supporting tourist planning
application. This application will support and help tourists to guide their own plans.
The development process of this application is shown in the figure 3.1 below.

Input Process Output
Data of Tourist Convert coordination Data of Tourist
attractions Lt from WGS 84 to > attractions

in WGEs 84 Indian 1875 in Indian 1975

Metwork
Dataset

L

Digital // Create Network
Road Map \ Dataset

{Indian 1875)

Geodatabase

l

User Interface
using VB studio 2005

L

F Y

h J

Metwork analysis Tourist

Function / Planning

Figure 3.1 Development process of tourist planning application
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From figure 3.1, Input data collected from 2 sources. First is from
collection of tourist attractions in Bangkok province. Second is from digital road map
of Ministry of Transport called MOT Transport FGDS (Detail of data collection isin
the next heading). All collected data are stored into geodatabase. Only road datais set
into network dataset for using in network analysis function. Next step is design user
interface by Visua studio 2005 in .NET language. After design user interface, network

anaysisis used to analyze and create atravel plan base on user conditions.

3.2 Data collection

In this work all data collected in multiple layers of spatia data called
shapefile. All layers are analyzed by overlay technique and displayed in ArcGIS
Desktop program. Data collection in this work showed below:

3.2.1 Road, River and District of Bangkok province layers are using
MOT Transport FGDS and MOT Transport Thematic Map. All layers are in shapefile
format and use Indian Thai 1975 UTM Zone 47N coordination base on requirements

of the Department of military maps.

3.2.2 Tourist attractions layer refer UTM WGS84 coordination from
Googlemap [16], Wikipedia [17] and TAT [18]. Tourist attractions in this work
include 68 attractions in Bangkok province are divided into 7 categories. Please see
list name in appendix A.

3.2.3 Other placeslayersarein 5 layers: restaurant, hotel, hospital, police
and fuel. All these layers base on MOT Transport FGDS and MOT Transport
Thematic Map.
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3.3 Prepared data before analysis

After collect data of locations and road, those data used as primary source
to create network dataset. Network dataset used for analysis the appropriate route in
network analysis. The steps of prepare data before analysis as follow:

3.3.1 Convert point coordination Input coordinate points valuesof tourist
attractions into ArcGIS Desktop program. Then convert coordinates from UTM WGS
84 toIndian Tha 1975 47N. Save al data as shapefile layer. This shapefile used to

locate stop location in network analysis.

3.3.2 Provide network data set Data prepared in the appropriate format
before performing network analysis. Appropriate format means interested data is set
into network dataset as steps bel ow:

3.3.21 Create network dataset Network dataset is data
structure created by ArcGIS Desktop Program. Create network dataset by input
interested data into the program. Program will make network dataset that consist of
edges, junctions and lines to use in network analysis.

3.3.2.2 Set properties of network dataset This step defines
the detail of network dataset. The properties should be set like the real situation to

perform the realistic result. In this work properties are set as figure 3.2

'I!J'| Mame | sage | IInits | Data Type
Meters Cosk Meters Double

& Minukes Cnosk Minukes Double

B Oneway Restriction  Unknown  Boolean

Figure 3.2 Properties of network dataset

This network dataset includes 3 parameters
Meters Indicate distance of each road
Minutes Indicate time usage in each road
Oneway Indicate restrictions on road lane
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CHAPTER IV
RESULTS

The data flow diagram, geodatabase, user interéak the result for
network analysis of GIS based prototype for toypisinning application in Bangkok
province has been designed and developed as shelom:b

4.1 Data Flow Diagram

The data flow diagram of GIS based prototype fouarigt planning
application comprises two levels. The diagram shbow the data flow, where the
data transformed and where the data stored. Theefigf data flow diagram is written
into two levels as shown in figure 4.1 and 4.2.

4.1.1 Context Diagram
This level represents the overall element of the kased application.

The criteria to find
the best routes

GlSBased

Users Application

The result of the
appropriate routes

A

Figure 4.1 Context diagram of GIS based application

Users. input their conditions to find the best routes i@vel
and receive the result of the appropriate rout@® fGIS based

application.
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4.1.2 Level 0 of GIS based application

This application consists of 4 processes.

Users

The information Display The information

<

Database

of tourism information of tourism

Sear ching

, . The information
User’s requirement locations

of locations

é n
a1 c
o8
i
) (&)
= | L
R

|

User's condition Conditions

Networ k

»

travel plan

Analysis

A

The appropriate travel plan

Answer

Figure 4.2 Level 0 of GIS based application

e Display information: This process show all information of
tourism. User can get information of each locatrodetail

e Searching locations. This process receive requirement
from user then it find the possible locations frdatabase
and send the possible list of locations that maitshr's
requirement.

e Network Analysis. This process calculate the answer and
send it to the create travel plan process.

e Create travel plan: This process handles data from
searching locations process and user’'s conditloruse
network analysis function to analyst and create the

appropriate travel plan to user.
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4.2 GeoDatabase

All data in this work stored in a database calleddatabase. Geodatabase

is a database that stores data in special formatdiyng each storage data as a layer.

Data in each layer will be used to display inforimatin the map. All list name of

layers in geodatabase as shown in table 4.1.

Table4.1 Name of GIS layers in geodatabase for toulastrpng application

Order Name of layer Detail
1 Travel Attractions Information of tourist attrexts layer
1 Restaurant Information of restaurant layer
2 Hotel Information of hotel layer
4 Hospital Information of hospital layer
5 Police Information of police layer
6 Fuel Information of fuel layer
7 Road_bkk Information of road in Bangkok provinager
8 Road_bkk ND_Junctionsinformation of junction of each road in

10

Bangkok province layer
River Information of river in Bangkok layer

Bkk Information of Bangkok province layer

In each layer consists of details of that layer. iRore information, user can see data

dictionary for metadata and descriptive data of laggrs at appendix C.
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4.3 User Interface

User interface is screen that users can use toapphication. For this
application users can use user interface to contiextapplication and set their

conditions to make their own plans. Interface o "pplication has shown as follows:

# A Development of tourism planning prototype in Banekok
File  Location Guide  User Manual
& & tetworkanays - BB [

= 2 Tourist Planing
= W Places
= W Travel Attractions
Type

T @A T R0 7| TOOLS

1 Learming (4
A Pk

Ak smopping (22)

Certral Law Phimo
&l Temple (15)

hatiichk wcck—uﬁ Bhahet
il

* Histary {(11)

M 2ot Cukure (&) Tharan ithayan Teling Than Floatig Maket
hao Cin Wara S Mrama

K other (3) ‘* ihiong L Warorm Floanng mm@h“ Fira S " 9 m,m Wizt Phraram 9 Kanchanashisel
i Pk £l o

izt Sechian Fioallb Marker et rapgle 'n\'r%k L]

= Wi i Meoulbrggybbng - 2w 3 I

L] Hotel il 1 € ermh Ebimgcriont

i the Great Mo :é‘r}ﬂ’ Z

(lyBarERak Planstanum

#

[Z] Restaurart

= ki Taks
8| }—:smaﬁ n -‘tﬂ
= [l Police
a2
=i [ Fuel
# ] Road Network
=i L] Reemr

= Wl Bkshp

CONTROL || MAP DISPLAY

Figure 4.3 Interface screen of tourist planningliaafion

User interface divided into 4 parts; Menu, TooGontrol and Map
Display.

4.3.1 Menu This part contains 3 groups;

- File: This group has exit command. This command use to
exit this application. The other way to close tpeleation is clicking on the red-cross
button on the upper right corner.

- Location Guide: This group use to detail information of
tourist attractions. Tourist attractions are dididato 7 categories by their types of
tourism as learning, park, shopping, temple, hystart/culture and other. Users can
click at each type of tourism to display more imf@tion of any attractions.

- User Manual: This group contain user manual for guiding
the beginning users to understand the steps dbusleis application.
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4.3.2 Tools This part is the set of tools to use in networllgsis and

create travel plan. Tools are grouped into 3 grpups
- Generic: This group including open and add data commands.

Open is for opening project file. Add data is fatdang shapefile layer into the

application.
- Network Analyst: This group is used for network analyst. It

include show/hide network analyst window, createvoek location tool, select/move

network locations tool, solve and directions window
- Map Navigation: This group include zoom in, zoom out,

pan, select elements, find, identify and hyperliokexmand.

File  Location Guide  Llser Manual

= \'!',» Metwork Analyst - [F3 [ @ @ Ao i & F

Figure 4.4 Menu and tools screen of tourist plagmpplication

Generic
= open
# adddata

Network Analyst
E® show/hide network analyst window

% create network location tool
If.  select/move network locations tool
'1335 solve
A directions window

Map Navigation

zoom in

Zoom out

pan

select elements

find

identify

W@ B 206

hyperinks

Figure 4.5 All tools button in tourist planning dipption
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4.3.3 Control This part show all layers to use in analysis. Ekgler is
overlay on each other and displays the result emthp display. The result show top
layer overlay on under layer. And user can hidelaygr they do not need to show by
uncheck the check box of that layer.

4.3.4 Map Display This part display map data and analysis result.

4.4 The Result of GISfor network analysis

In this work, finding the best route is to fincetappropriate route base on
condition set by tourists. The appropriate routehis path that tourists can travel
within limited time. In this work the applicationade by ArcGIS Engine with MS
Visual Studio 2005. Travel plan will be made aftisigning user interface by
VB.NET language. Using steps of tourist planninglegation can be explained as

follow:

4.4.1 Choosing tourist attractionsTourists can choose desire tourist
attractions that stored in geodatabase of thisiamn. This application has 68
tourist attractions in Bangkok province that diddato 7 categories as learning, park,
shopping, temple, history, art and culture and rothgractions. Furthermore, this
application also has other location layers suchasl, restaurant, hospital, police and
fuel. All of these layers can be selected as stoption to use in network analysis.
Users can view more information of any tourist attions by clicking at Location
Guide in menu bar that group any tourist attragtiomo 7 categories as shown in

figure 4.6
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& GIS based for tourist planning prototype : case in Bangkok province

File = Location Guide  Lser Manual

= {|./ 1 Learning ! .@1 .a cgﬂ'? h i O

EP= Z Park
S 2 Shopping

4 Temple

S History

& Art S Culture
7 Cithar

Figure 4.6 Location Guide menu display touristaattions grouped by type of places

In addition, tourists can view information of eaphaces by clicking

identify button. iy User just click on identify buttcand then click at any places

displayed on the map control. It will open up nevppp page to show information of
that place as shown in figuder.

According to the result, identify window show orgfiort information of
each tourist attraction. But when users click opdnink or click onLocation Guide in
menu bar. It will show more information of eachristiattractions in details as shown
in figure4.8. Users can learn and bring all of these inftionato use as informed

decision to make a properly travel plan in the feitu

i_ldentify
|dertify framm: | =Top-most layer = hd
=1 Travel Altractions Location: | 667,664,776 1,525,953.251 Meters .
Chatuchak Weekend
Field | Yalue
FID 0
Shape Poink
Mame_T EAELE aEE NS
Mame_E Chatuchak Weekend Market
LIMK C:\Project_Final\Html000. hkm &
MPlaceTvpe  Shopping

Figure 4.7 Information of tourist attractions bycklng on identify button
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Figure 4.8Screen display information of tourist attractionshopping catego
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4.4.2 Travel plan creation After tourists already get sufficient details of
tourist attractions and have choose their desistirdgions, then go back to the map

display page and click start new route to begintteist planning.

4.4.2.1 Defining Location is chosen visiting locations by

tourists. There are 2 methods to define locatiofolbsw:

First Methodsetting location by Find button

- Click at Find g and type the name of tourist
attraction.

- Set layer as travel attractions.

- Matching tourist attractions will appear. Then
right-click the desire name and choose Add as
Network Location.

- Visiting Location will display on the map.

- Tourists can add visiting location as much as

they need.
. Find E3)| % Flash
Features lPIaces] AddIBSSBS] @ ;EII:IITI To
Find: | MBK | in-? Pan To
In: |<> Travel Attractions ﬂ Mew Search
Bl Create Bookmark
|v Find Features that are similar bo or contain the search string -
: Identify. ..
Search: % Allfields 0 ﬂ = Y
" In field: =] [:\SE Select
(" Each layer's primary display field
(M Unselect
Cancel |
+
- £% Add to My Places
Right-click a row to show context menu. -
Yalue Layer Field | ﬁ MEIFIEIQE Py Places. ..
MEF. Center Travel Attractions Mame_E
* ¥
+#, Find MNearby Places. ..
ne object found fdd as Mekwark Location

Figure 4.9 Defining visiting location by clickinghd=ind button
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Second Methodetting location by network tools

Select create network location T("E: from

toolbar. And pan cursor to the desire tourist

attraction.

Left-click, location will display on the map.

Tourists can add visiting location as much as

they need.

4.4.2.2 Attraction information this process is about how to

set usage time at each visiting location. Starbfgning network analyst window and

then double click at any location, Type amountiofet at Attr_Minutes (in minute

unit). This is the time usage set base on inforonadf time suggestion in geodatabase.

From this, users can plus or minus time that thes} ft appropriate. The example

result as shown in figure 4.10

5]

Metwork Analyst Window Properties @

|RDUtE ﬂ Attribute | Yalue |
= ObjectD 1
MBK Center Mame MEK. Center
_hatuchak Weekend Market Foutet ame sMull
Routes {0) Sequence 1
Barriers {0} ArveCurtbdpproach <Mull:

DepartCurbépproach  <Mull:

Sourcel D Road_bklk
Sourced(D 11434
Fosdlang .AhI34E
Side0fEdge Right Side
Curbépproach Either zide of vehicle
Status (]
it Minutes |m |
Curnul_Minutes 1]

]S Cancel |

Figure 4.10 Network Analyst Window and Propertiag®

to set time usage of each location
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As the result, process to set time usage in thigram is
manual methodlhis may cause of user difficulty usage. If it csat time spend in
each location by extracting data from geodatabaseappearing in automatithen

users can use this application more easily.

4.4.2.3 Route properties this process is to set conditions of
network analyst route. Started by right-click a¢ated rout layer for network analysis
and then select properties. Tourists can defineptioperties of route base on the
shortest distance or the minimal time usage byngetit Impedance (in minutes /
meters units). Not only set impedance, user canhgestarted time of travel plan or

the best sequence of visiting location that auteeggted by application as figure 4.11

Route Properties S|

General Route l

Impedance | Minutes j

W Start Time [12:00
[ Usze Time Windows

[+ Find Best Sequence
I Preserve First Stop

I Preserve Last Stop

UTurn Policy |.~’-‘n.||0w U-Tums j
Shape |True Shape With Meazures ﬂ
-
v lgrore Invalid Locations
Restrictions Accunnulate Attributes
v Oneway Minutes
teters

QK. Cancel

Figure 4.11 Properties of route
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4.4.2.4 Running Program After defining all related

properties, click solve butt to start networlalgsis. Program will proceed and
analyze. The appropriate route will be shown whersli. The appropriate route is

base on user condition set as step before.

& A Development of tourism planning prototype in Bangkok
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khan Din Wiara s
it teaming () Ferna il Bridge & o e e e
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L sty (1) d g ™
History (11 i ] 5 i
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= '_J I;!‘ospltal L Bangkok: Planetariumm

* it
= [ Police

Figure 4.12 Appropriate route recommended by apptio

From route displayed, tourists can zoom in t@eyd map and
have more detail along the path. When users clidarin the map at zoom level, it
appears other places, including hotel, restautasgpital etc. Not only other places
appeared, the name of each line of roads appeane®o tourists can keep travel plan
in their mind such as which attractions to visiisequence, which restaurant chosen
to be a stopover by the way etc. Moreover, theyaggly this plan to choose a place

to stay in the radial center of tourist attractitmsy plan to visit.
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to get the direction route of travel plan. In thian consists of information such as
total distances and time usage along the triptestaravel time, time usage at any
place, travel time at any road line and finish &aune. This travel plan can print out
by clicking on Print Preview button to preview bef@rinting. Form of travel plan as

4.4.2.5 Printing travel plan User can click on direction button

shown in figure 4.13

.,5? Directions
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Figure 4.13 Appropriate travel plan recommendedjgylication
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CHAPTER YV
DISCUSSION

The tourist planning application had been develofedupport tourist
planning in Bangkok province. This application usstwork analysis to guide the
appropriate route that meet user requirement witkedimited time.

The application composes of 4 important featurefelésy:

5.1 Defining L ocation
This feature allows users to search the visitingation via name of the

locations or define position on the map. Howevels irequire users to add known
location or browse through all attractions on iat#ive map, which could take longer
time for the visitors to find an appropriate tramglplan for them. The usage of this
program still be manual process so that users teeéghrn steps of use before using.
Thus, this application would be better if a degissupport system (DSS) is added in
order to provide alternative suggestions for eawttividual user preference. This

system may involve in 5 more steps as follows:

e Gathering user information; to collect data and behavior of users,
such as age, salamationality, travel preference such as learningk,pa
shopping, temple, history, art/culture and othetg. eMoreover,
collaborative featuring should be interested. Tihisised to collect the
same users’ preference as a group, and receivesimylocation from
this group as information to consider for the nexte analysis. And
then bringing all this information to be made aafbaise to use in
analysis and recommend the appropriate choicesknsu

e Attraction classification; In this process, all attractions in database
must be classified according to various types efdtiractions such as
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shopping, temple, history, etc. as mentioned presho Moreover, each
attraction is also classified according to 5-stateg from '5' to '1' base
on place of interest. For example, five stars fog most interested
place, three stars for average place, one stathforleast interested
place, etc.

e Customizing attraction for individual travelers; After database has
been provided to the application, the DSS will tigphe appropriate
attractions for users.

e Adding budget expenses along the travel plans, Program can manage
the appropriate routes that meet the budgetiget calculated from fuel
usage or fee of each types of transportation, telode as the costs of
travel For more options, program may suggest restaurant or
accommodation that close to tourist attractions @indith the user’s
budget.

¢ Adding some assessment of evaluation; To listen feedback comments
from usersThis is used as information for developing progtanmeet
the needs of users in the future.

Adding these things will facilitate users to getrmoorrected information

and meet user requirement.

5.2 Attraction information

This feature is used to indicate time spent on easiting location by
adding time (in minute unit) for each locatidxcording to figure 4.10 all users must
define the spending period for each attractionhieyrtselves leading to the difficulty to
define spending time on each place, if user dofaroiliar with this place. Moreover,
the estimate of traveling time could be improvedbnging real traffic conditions to
consider within the system and implement an Aiafidntelligence (Al) system.
Because traffic in each time period and in eack twes different time spent traveling.
Calculation times that reference the real-timefitaWill make the result more

accuracy and can be used more precisely.
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However, this application could be improved usin§®as mentioned in
5.1 by estimate spending time using traveler peefeg. For example, the Grand
Palace has been defined as 5 stars attractiontiram& Culture with the maximum
visiting period for 60 minutes, if a traveler radkéis/her preference in Art and
Culture as 4 of 5 stars, the estimate time fortmgi Grand Palace will be

approximately 5@ninutes.

5.3 Route properties

According to figure 4.11, the transportation systenthis application for
traveling time estimation is evaluated based onva#in speed limit of each road.
Therefore, it could be much different than the reaveling time due to the traffic
problems and different transportation used. Eaghsjrortation take different time to
travel. Some has certain time to travel, such as BTS, MIRIE, will be assessed
accurately time. But travel by boat and bus areeddpd on traffic conditions in each
period. Thismay require the appropriate adjustments of timaydtd allow the results
be more accurate and close to the real situatigossible. Thus this application could
be improved by adding a different transportatiostemy for users to choose such as
boat, bus, BTS, MRT, etc.

The results display from this application is shawmvindow format which
has limited of use. Accordingly, it should be depeld a web application to extend the
usage and facilitate the users. Moreover, this ldpweent could be done in the form
of web portal; to collect all relate necessary infation of tourism as the tourist
information. In addition to this development, thastem may be developed under the
mobile application so that it can support the dcgpasition and provide directions in

various forms of travel to users.
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5.4 The Application Evaluation
This application was tested by 30 people, in aggeal9-38 years, 12

people used GIS and 18 not used GIS. The reswgjuegtionnaires is shown in Table
5.1.

Table 5.1 Result of the questionnaires

Title % (Person)
Excellent Good Average | Fair | Poor
1. USER INTERFACE
- Usability 20.0 (6)] 66.7 (20)| 13.3(4)| 0(0) | 0(0)
- Speed of Usability 40.0 (12)| 56.7 (17) 3.3(2)| 0(0) | 0(0)
- The overall look 33.3(10)| 60.0 (18) 6.7(2)| 0(0) | 0(0)
2.RESULT

- Speed of the result 53.3(16)| 46.7 (14) 0.0 (0)| 0(0) 0(0)
- Accuracy of the result] 46.7 (14)| 46.7 (14) 6.7(2)| 0(0) | 0(0)
- Satisfaction with the 50.0 (15)| 46.7 (14) 33(1)| 0(0) 0(0)

result

From the table, it is seen that most of users atesfed with this
application. Common users can use this applicatibgood level; the speed and
accuracy of the result are at excellent level.

However, some users had suggestions to improve apmication as
follow:

¢ Adding more boundary areas to cover all parts diléhd or maybe it
should extend more area like vicinity rather thawer only Bangkok
province.

e Adding more attractions to cover user’s requirerment

e Adding more transportation systems such as BUS&R®&IES or MRT,
as an alternative form of travel.

e Adding more location type such as bank.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

GIS based prototype for tourist planning application case study in
Bangkok province is a program developed to help tourists in searching attractions and
planning a travel plan. Users or tourists can set conditions to use as criteriain making
travel plans by themselves. This program will reduce the process and duration of data
collection, and allow tourists to travel with their own plans. After development and
usage of this program, the conclusion and recommendations can be described as
below;

6.1 Conclusion
GIS based prototype for tourist planning application developed to be a

prototype program that use GIS technology to support searching attractions and make
atravel plan according to requirement of tourists.

The prototype use ArcGIS Desktop 9.2 for database management. This
database stores all details about tourism such as attractions, transportation routes,
accommodation, restaurant, hospital, police station and fuel in Bangkok province.
Then develop an application by ArcGIS Engine with VB.NET and use this application
in the form of desktop program.

This application has some point that should be adjusted for more accurate
result. And should be reviewed and updated information in this program continuously.
So that the result of searching and travel plan, be reliability and close to the real
situation as possible. However, this GIS based application can be completed and
supported the need of use asfollow;

1. This program can search and give information of each

attractions base on the requirement of users.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 33

2. This program can help users to plan a travel plan base on
user requirement such as to plan travel routes within
shortest distance or to plan travel routes with minimal time.
Travel plan which is made here can specify started time

and time spent at each location of this plan.

6.2 Recommendations

As aresult of GIS based prototype, recommendations are divided into 2
areas, recommendations for using this application and recommendations for future
study.

6.2.1 Recommendations for using this application
e User should set screen resolution at 1024 x 768 for accurate
display. This program can use on desktop computer and laptop
that use Microsoft window XP as operating system.
e To use this program, that computer must install .Net Framework
and have ArcGIS Engine Runtime License. So that it can process
and analyst data.

6.2.2 Recommendations for future study
e For information, more information may be updated for example;

- Adding more transportation routes such as bus, BTS, MRT
and other form of travel.

- Adding more categories of locations such as bank,
government places, etc.

- Expanding interested area, from Bangkok province to other
areas around the country. To cover al information need of
tourists.

e For developing program, it should be more user friendly interface

to facilitate user to use this program. In addition, this program
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should be implemented by adding DSS to cover the usage and
support the decision of users.

e For analysis data, if there is the real time traffic information in
each path of road as a factor to decide in analysis, it will display
more accurate results.

e Program should be developed as a web base application. So that it
can process and display information on internet network to
facilitate the use of users. From the study found that it is possible
to do. But it must use ArcGIS MIS with ArcGIS Server program
to develop. These programs are protected by copyright and so
expensive. To use al of those, require specialized expertise and
time-consuming to learn. Moreover, if this application developed
as mobile application, it will more flexible the usage.

e For program usage, this program can be applied as a model for
planning and operating other plans by using this program for a
path planning trip to various destinations and change the initial
data set into the system.

e For display result, it should have more languages to communicate
with foreign tourists. Because Chinese and Japanese tourists

become afocus visitors that travel to Thailand alot in every year.
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APPENDIX A
LIST NAME OF TOURIST ATTRACTIONS

Table Al Tourist attractions in Bangkok provinceided by type of travel.

Typeof Tourist Attractions Name of Tourist attractions

Learning (4 places) Bangkok Planetarium
Khao Din Wana
Siam Ocean World
TK park

Park (5 places) Bangkok Butterfly Garden and Insectarium
Lumphini Park

Santiphap Park

Saranrom Park

Thanon Utthayan

Temple (15 places) Erawan Shrine

Wat Arun (Temple of Dawn)

Wat Benchambophit Dusitwanaram /
(Marble Temple)

Wat Chana Songkhram

Wat Mangkorn Kammalawat

Wat Phra Chetuphon Vimolmangklararm
Rajwaramahaviharn / (Wat Pho)

Wat Phra Keo

Wat Phraram9 Kanchanaphisek




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Mgaanent) / 39

Table Al Tourist attractions in Bangkok provinceided by type of travelcont.)

Typeof Tourist Attractions Nameof Tourist attractions

Temple (15 places) Wat Rakang

(cont.) Wat Ratchabophit Sathitmahasimaram
Wat Ratchanadda
Wat Ratchapradit Sathitmahasimaram
Wat Saket (The Golden Mount)
Wat Suthat and Giant Swing
Wat Traimit

History (11 places) City Pillar Shrine

Commemoration Gate honouring HM the
King's Sixth Cycle Birthday

Democracy Monument

King Rama Monument

King Rama Ill Monument

King Rama V Monument

King Rama VI Monument

King Taksin the Great Monument

Pom Phra Sumen

Victory Monument

Vimanmek Mansion
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Table Al Tourist attractions in Bangkok provinceided by type of travelcont.)

Typeof Tourist Attractions Nameof Tourist attractions

Art and Culture (8 places) Bangkok Art and Culture Centre
Bangkok National Museum
Grand Palace

Jim Thompson House
Naatayasala (Joe Louis Theater)
Rachadalai Theatre

Siam Niramit

The National Theatre

Other (3 places) Rajadumnern Stadium
Rama VIl Bridge

Subhachalasai Stadium
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APPENDIX B
NETWORK DATASET

Network dataset is a data structure that consfstslges, junctions and lines to use in
network analysis. To create a network datases, &ni easy way to do from wizard in

ArcCatalog. The step to do as follow:

1. Start ArcCatalog then right mouse click at &fidg that you want to

create a new dataset and choose “New Network Datdses figure B1

3 ArcCatalog - Arcinfo - C:\Project_Final\Test Network Dataset

File Edit View Go Tools Window Help
| 53 X HEEHDR A QDO N

Location: |C:'\F‘miect_FinaI\Test MHetwork Dataset ﬂ

Stylezhest: | J

®|| Contents ] Preview | Metadata |
+-_] games e
+ [ Media Sane [ 1rpe

-Road bk ShaneFile
+-[_1 MS0Cache -

+- (2] WVIDIA Copy Chrl+C

+-[_7] Program Files X Delete

T ‘:+I E]Z:E—Flnal Rename F2
+-_7 Flash Create Laver, .,
+- 23 Heml
+-( Jpeg Export 4
: % g:izzt ﬁ Mew Metwork Dataset, .,
+-_7 Road
+-7] Rioad blkk
+1-43) Tesk Metwork Dataset Gicbettic=

Figure B1 Create Network Dataset
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2. Type a name for your network dataset.

Mew Network Dataset

Thiz wizard will help you build & netwark, dataset. A netwark dataset iz builk from feature
clazzez which act as network. zources and have a connectivity policy and attibutes
agzociated with them.

Enter a name for your netwark, datazet;
|NDI

| Mewt > | Cancel

Figure B2 Name your network dataset

3. Set Connectivity for your network dataset

Hew Network Dataset

The default connectivity settings for network, datasets establizh connectivity
only at coincident endpaints of line features during the build process.

IF you want to uge different connectivity settings. click the Connectivity button
below. ¥'ou can change the connectivity settings now, or you canh change
them after the network datazet haz been created.

Connectivity. ..

< Back | Mext > | Cancel

Figure B3 Set connectivity of network dataset
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4. Choose “No” because this network dataset islabhe route’s height.

Mew Metwork Dataset

Do pau want to madify the caonnectivity with elevation field data?

* Mo

™ ez
SOurce End Field
Road_blkk, From End
Road_bkk, To End

Click. in the Field column to set elewvation fields.

< Back | Mest > | Cancel

Figure B4 Window of route’s height

5. This window is for setting turn function. Cheaglobal turns and then

click Next to define properties of network dataset.

New Metwork Dataset

Do pou want bo model turng in this network?

" Mo
% ‘Yes

Turn Sources:
<Global Turns:=

< Back | MHest » | Cancel

Figure B5 Turn function of network dataset




Vorapan Chinchalongporn

6. Properties of network dataset can be defisddlow:

MNew Network Dataset

Specify the attributes for the netwark, datazet:

! | o] | Mame Lsage Units

Data Type |

Meters
Cost Minukes
Restrickion  Unknown

@ Minutes
@ Oneway

Double
Dauble
Boolean

< Back | b et = |

I

FlL el

dd
Remowve
Remave Al
Renare

Duplicate

Parameters. ..

Evaluators...

Cancel |

Figure B6 Properties of network dataset
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- Cost : This is used to set as impedances in neteagkyst. You can

choose Meters to analyst the shortest distancé@rse Minutes to

analyst the minimal time usage in any routes.

- Restriction : This is the limitation elements sashone-way streets,

terms of turn, etc.

Click Eveluators button to defined and checkegprbes.

Evaluators

Altnbute Vahses

Source Values | Diefault Values |

! | Source | Direction | Element | Type | vale
Road_bkk From-To Edoe Field Meters J
Road_bkk To-From Edge Field Meters _J
oK | Camel |

Figure B7 Eveluators window
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7. Choose “Yes” to set driving directions.

Hew Hetwork Dataset

Do vou want to ezstablish driving directions settings for thiz network, dataset?

L

* ‘Yes

You can use the default Directions zettings or you can click the Directions buttan
below ta specify the settings. 'v'ou can change the direction settings now, ar you
can change them after the network, datazet haz been created.

Directions...

< Back | Mest | Cancel

Figure B8 Driving directions window

8. When you click Directions button, it will appeaetwork directions
properties window as figure B9.

Network Directions Properties

General l Shields | Boundary |

Direckions Settings

Display Length Units Meters
Length Attribute Meters
Time Attribute Minukes

Road Class Attribuke
Signpost Feature Class
Signpost Streets Table

Street Name Fields

Source: Road_bkk j
Rank Prefix Prefix Type Marme Suffix Type Suffix
Primary MNAME_E
, —~1
Mumber of Alkernate Mames: a =i

Ok | Cancel | Apply |

Figure B9 Network directions properties window

At General Tab, you can set display units of nekwaataset and attribute

to show name of each road.
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9. When all network dataset values are set, it Smetwork dataset
summary output as shown in figure B10.

New Metwork Dataset

Summar:

Mame: MD ~
Type: Shapefile-Bagzed Mebwork, D atazet T

Sources:
Edge Sources: =
Fioad bkk

Connectivity:
Group 1:
Edge Connectivity:
Fioad bkk [End Point]

Turhs:
<Global Tumss:

Attributes:
Oreway:

£

< Back | Finizh | Cancel ‘

Figure B10 Network dataset summary window

10. Click “Finish” to start creating network datasProgram will generate

and show new network dataset popup to confirm kCles” to build network
dataset.

Mew Metwork Dataset

The new network dataset has been created. Would vou like to build it now?

Yes No

Figure B11 New network dataset popup

Build Metwork Dataset

Building the network, datazet...

[ J Cancel

Figure B12 In process of building network dataset
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11. New network dataset consists of i and gwst feature that
connect junction of each road lines.

I-I'I MO Shapefile Mebwork Dataset
| MD_Junctions Shapefile
Foad_ bl Shapefile

Figure B13 Show all network dataset features
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APPENDIX C

DATA DICTIONARY

1.PLACE TABLE
1.1 Travel Attractions
Name Alias Type Length Detail
FID FID ObjectID 4
Shape Shape Point -
Name T Name (Thai) Text 254 Name of Places in Thai
Name_E Name (English)  Text 254 Name of Places gli&m
Place_type Place_type Text 2 Type of Places (Number
LINK Details of Place  Text 150 Htm pages with distai
NPlaceType Type of Place Text 50 Type of Placed ¢xt)
TIME Suggestion Time Text 20 Time usage in eachgda
1.2 Restaurant
Name Alias Type Length Detail
FID FID ObjectID 4
Shape Shape Point -
NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
TEL Telephone Text 20 Telephone Number
OPEN_TIME  Open Text 20 Open time
COST_BAHT Cost (Baht) Text 15 Estimated budget
WEBSITE Website Text 50 URL address
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1.3 Hotel
Name Alias Type Length Detail
FID FID ObjectID 4
Shape Shape Point -
NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
TEL Telephone Text 20 Telephone Number
WEBSITE Website Text 50 URL address

1.4 Hospital
Name Alias Type Length Detail
FID FID ObjectID 4
Shape Shape Point -
NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
TEL Telephone Text 20 Telephone Number
WEBSITE Website Text 50 URL address

1.5 Police
Name Alias Type Length Detail
FID FID ObjectID 4
Shape Shape Point -
NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
TEL Telephone Text 20 Telephone Number
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1.6 Fuel

Name Alias Type Length Detail

FID FID ObjectID 4

Shape Shape Point -

NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
2. ROAD NETWORK TABLE

2.1 Road_bkk

Name Alias Type Length Detail

FID FID ObjectID 4

Shape Shape Point -

OBJECTID OBJECTID Long 9

ROAD_TYPE Type of Road Short 4 Type of Road
ROAD_NUM  Num of Road Text 8 Number of road
NAME_T Name (Thai) Text 70 Name in Thai
NAME_E Name (English) Text 70 Name in English
SURFACE Surface Short 4 Surface of road
WIDTH Width Short 4 Road width

LANE Lane Short 4 Number of road lane
ONEWAY Oneway Text 2

LENGTH Length Double 19 Road length (kilometer)
SPEED Speed Short 4 Speed in each road line
Minutes Minutes Double 19 Time usage in each road
Meters Meters Double 19 Road length (meter)
FT_Minutes FT_Minutes Double 19
TF_Minutes TF_Minutes Double 19




Fac. of Grad. Studies, Mahidol Univ.

2.2 Road_bkk _ND_Junctions

M.Sc. (Tech. of Info. Sys. Mgaanent) / 51

Name Alias Type Length Detail

FID FID ObjectID 4

Shape Shape Point -

Id Id Long 6
3.RIVER TABLE

Name Alias Type Length Detail

FID FID ObjectID 4

Shape Shape Polygon -

OBJECTID OBJECTID Long 9

TYPE Type Short 4 River type

NAME_T Name (Thai) Text 70 Name in Thai

NAME_E Name (English) Text 70 Name in English

SHAPE Leng Length Double 19 River length
SHAPE_Area Area Double 19 River area
4. BKK TABLE

Name Alias Type Length Detail

FID FID ObjectID 4

Shape Shape Polygon -

P_NAME_T Province (T)  Text 70 Province name in Thai
P_NAME_E Province (E)  Text 70 Province name in ksigl
A _NAME_T Amphoe (T)  Text 70 Amphoe name in Thai
A_NAME_E Amphoe (E)  Text 70 Amphoe name in English
T_NAME_T Tambon (T) Text 70 Tambon name in Thai

T _NAME_E Tambon (E) Text 70 Tambon name in English
SHAPE_LENG Length Double 19 Bangkok province length
SHAPE_AREA Area Double 19 Bangkok province area
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