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Abstract

Sub - project 4: The Geographical Information System (GIS) of the Nan

Pannee Cheewinsiriwat

This volume consists of fives parts—a CD Rom of the village database system
and of the GIS, a manual for the use of the village database system, a manual for the
GIS, an academic paper on “GIS Application for the Maps of Tourist Attractions and
Ethnic Groups in Nan Province, Thailand” and another paper on an “Automated
Linguistic Dictionary System”.

The second part of this volume, a “manual for the use of village database
system” is presented in four main sections:

1. System installation, which is divided into LangForm and TotalData

2. Entering the system

3. The main setup and storing information: Geographical information on villages
and Storing detailed information on villages

4. Information compilation by TotalData program

This part concludes with an appendix which features the database structure.

The third part features a “manual of the GIS,” which is divided into

1. Program installation

2. The use of the system, and

3. The menu functions.

An appendix, presenting levels of map information, is provided at the end of this
part.

The fourth section is a paper on “GIS Application for the Maps of Tourist
Attractions and Ethnic Groups in Nan Province, Thailand’. The paper, written by Pannee
Cheewinsiriwat, presents maps of tourist attractions and the ethnic groups of Nan
Province in Thailand, which are derived from the GIS application of the village data

collected from fieldwork in the area.



The last part is an article on an “Automated Linguistic Dictionary System” by
Pannee Cheewinsiriwat, describing an automated system used for compiling a
dictionary of fifteen languages spoken in Nan Province.
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@ Linguistic and Village Data Setup

Begin the installation by clicking the button below,
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destination directory,
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Exit Setup ‘

Change Directory
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Linguistic and Village Data Setup

Linguiskic and Yillage Data Setup was completed successFully.
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Beqin the installation by clicking the button below,
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1.0 M1319dRYANAN
1.1 | VilData WAudayanauAasyytinug
2.0 mmﬁmﬂ@ﬁﬁmwﬁmﬁuﬂmu one-to-many 11 VillData
2.1 | HilitePlace iudayaqalauaeasn LeNANHRT SmusIN 1a9uyiinu
2.2 | Animal udeyadnimunnluvsting
2.3 | Vegetation udegaianssnnlumting
2.4 | Occupation udayaenTnaesiszanglumiin

2.5 Specialist

uyiu
2.6 | Tribe AU dayaT AN UHATATUIULITTTINTUAR TV FN UG
2.7 | LangInFamily Lﬁuﬁmﬂ@mmﬁiﬂumﬁ TR
2.8 | LangBetTribe ndeganieniildszudnem i lumtig
2.9 | LangInSchool udeyanienidnefuaglulssen
210 | LangOutSchool ndeganienfildiuieusfimgidasiuuentsdeu
241 | LangOutSchool2 | Wiudayaniniidiuileusieminuguenisaen
2.12 | LangMarket fudeyaniniildlunann
2.13 | LangWithNan udeyaniniildyaiuaui

Da

2.14 | LangWithStranger | indayaniendldiusinvieaien wreauin dldauiu

2.15 | LangWithGov udeyanimi i lunshinsasanig
2.16 | LangComm Wudayanunldyaiulumiing
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2.18 | SpecialWord Wudayadneuzisulunisaanide vienisldai Any
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AU a1 ANAELNE
2.19 | Unseen udayaunasriaadieafinasldFunisiimen
2.20 | School iudeyalsaSeuiiin il Feu
2.21 | VillNear Wudayangtiulndiaes
2.22 | Respondant Wudayad Wideya
3.0 M1919183AT1984 (reference table)
3.1 | Village eV PG
3.2 | Tambon SUARLA
3.3 | Amphoe AR
3.4 LutRoadType IWALTLNNDUU
3.5 | LutElecType sviadszinmnInin
3.6 | LutWaterType wiatlsznminAen g
3.7 | LutUtilType sialszinnanansayline
3.8 | LutHilite alssinnuenqasiL
3.9 | LutAnimal salssnndnd
3.10 | LutVegetation sdLszInnN
3.11 | LutSchool sialaeFeu
3.12 | LutLang VAN
3.13 | LutObserver IWALANN1D]
3.14 | LutOcc S ARTN
3.15 | LutSpecialWord MMAAINNANUTIAKLNNTaaN LA
3.16 | LutSpectype IMARNNATNNTONLAMUAZAITNTIUNTY
3.17 | LutTravelType AU TLNNNNTLAUNS
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Table 1.1: VillData

Columns
Name Type Size
VCode Text 50
QnNo Integer 2
FormalName Text 255
FormalMean Memo -
InformalName Text 50
InformalMean Memo -
His1Name Text 50
His1Mean Memo -
His2Name Text 50
His2Mean Memo -
His3Name Text 50
His3Mean Memo -
VillAge Long Integer 4
VillCalcAge Integer 2
VillHistory Memo -
InMunicipal Long Integer 4
NameMunicipal Text 50
RoadType Long Integer 4
RoadDesc Text 255
ElecType Long Integer 4
ElecDesc Text 255
WaterType Long Integer 4
WaterDesc Text 255
UtilType Long Integer 4
UtilDesc Text 255
Topo Memo -
MoiHh Long Integer 4



MoiFamily
MoiMale
MoiFemale
LocalHh
LocalFamily
LocalMale
LocalFemale
NumIDCardThai
NumIDCardGreen
NumIDCardBlue
NumIDCardGreenRed
NumIDCardOther
NamelDCardOther
TribeStatus
TribeAppearance
TribeHabit
TribeAttitude
TribeBelief
TribeTaboo
TribelnRe
TribeOutRel
TribeHealth
Immigration
NumLang
LangSelected
Comment
CommentFileName
ObsID

ObsDate
ReturnDate

ReceiveDate

Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Long Integer
Text

Text

Text

Text

Text

Text

Memo

Text

Text

Text

Memo

Long Integer
Integer
Memo

Text

Long Integer
Text

Text

Text

N N - T > T > T ~ N S N N S S N BN N
~

o)
o

255
255
255
255
255

255
255
255

30

50
50
50
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Table 2.1: HilitePlace

Columns
Name Type Size
VCode Text 8
SNo Long Integer 4
HiType Integer 2
HiName Text 80
HiDesc Memo -

Table 2.2: Animal

Columns
Name Type Size
VCode Text 8
SNo Integer 2
AniType Integer 2

Table 2.3: Vegetation

Columns
Name Type Size
VCode Text 8
SNo Integer 2
VegType Integer 2

Table 2.4: Occupation

Columns
Name Type Size
VCode Text 8
SNo Long Integer 4
OccMajor Integer 2
OccType Integer 2



OcclD
Table 2.5: Specialyst

Columns

Name
VCode
SNo
SpecName

SpecType

Table 2.6: Tribe
Columns
Name
VCode
TribelD
CallName
CalledName

Pop

Table 2.7: LangInFamily
Columns

Name

VCode

SNo

LangID

Table 2.8: LangBetTribe
Columns

Name

VCode

SNo

LangID

Integer

Type
Text
Integer
Text

Integer

Type
Text
Integer
Text
Text

Integer

Type
Text
Integer

Integer

Type
Text
Integer

Integer

29

Size

80

Size

50
50

Size

Size
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Table 2.9: LangIinSchool
Columns

Name

VCode

SNo

LangID

Table 2.10: LangOutSchool1
Columns

Name

VCode

SNo

LangID

Table 2.11: LangOutSchool2
Columns

Name

VCode

SNo

LangID

Table 2.12: LangMarket
Columns

Name

VCode

SNo

LangID

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Size

Size

Size

Size



Table 2.13: LangWithNan
Columns
Name

VCode
SNo

LangID

Table 2.14: LangWithStranger
Columns
Name

VCode
SNo

LangID

Table 2.15: LangWithGov

Columns

Name

VCode
SNo

LangID

Table 2.16: LangComm

Columns

Name

VCode
SNo

LangID

Table 2.17: Wish

Columns

Name

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Type
Text
Integer

Integer

Type

31

Size

Size

Size

Size

Size
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Table 2.18: SpecialWord

VCode
SNo
WishDetail
WishType

Columns

Name
VCode
SNo
WordID

Table 2.19: Unseen

Columns

Name
VCode
SNo
UnsName
UnsType
UnsDesc
UnsX

unsY

Table 2.20: School

Columns

Name

VCode
SNo

SchoollD

Text
Integer
Text

Integer

Type
Text
Integer

Integer

Type

Text

Integer
Text

Long Integer
Memo
Double
Double

Type
Text
Integer

Integer

200

Size

Size

Size
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Table 2.21: VillNear

Columns
Name Type Size
VCode Text 8
SNo Integer 2
NearVCode Text 8
DistanceKM Double 8
TravelType Integer 2
MinuteTrav Integer 2

Table 2.22: Respondant

Columns
Name Type Size
VCode Text 8
SNo Integer 2
RespName Text 100
RespAge Integer 2

Table 3.1: Village

Columns
Name Type Size
VCode Text 8
VName Text 255
VEngName Text 50
TCode Text 6

Table 3.2: tambon

Columns
Name Type Size
TCode Text 6

TName Text 255
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TEng Name
ACode

Table 3.3: Amphoe

Columns

Name
ACode
AEngName
AName

Table 3.4: LutRoadType

Columns

Name

RoadType

RoadDesc

Table 3.5: LutElecType

Columns

Name

ElecType

ElecDesc

Table 3.6: LutWaterType

Columns

Name

WaterType

WaterDesc

Text

Text

Type
Text
Text

Text

Type
Integer

Text

Type
Integer

Text

Type
Integer

Text

50

Size

50
100

Size

80

Size

80

Size

80



Table 3.7: LutUtilType

Columns

Name

UtilType
UtilDesc

Table 3.8: LutHilite

Columns

Name
HiType
HiTName

Table 3.9: LutAnimal

Columns
Name
AniType

AniDesc

Table 3.10: LutVegetation

Columns

Name
VegType
VegDesc

Table 3.11: LutSchool

Columns

Name

SchoollD

SchoolName

Type
Integer

Text

Type
Integer

Text

Type
Long Integer

Text

Type
Long Integer

Text

Type
Integer

Text

35

Size

80

Size

30

Size

50

Size

50

Size

80
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Table 3.12: LutLang

Columns
Name Type Size
LangID Long Integer 4
LangName Text 50

Table 3.13: LutObserver

Columns
Name Type Size
ObsID Integer 2
ObsName Text 80
ObsAge Integer 2

Table 3.14: LutOcc

Columns
Name Type Size
OcclID Integer 2
OccName Text 50
OccType Integer 2

Table 3.15: LutSpecialWord

Columns
Name Type Size
WordID Integer 2
Word Text 100

Table 3.16: LutSpectype

Columns

Name Type Size

SpecType Integer 2



SpecDesc

Table 3.17: LutTravelType

Columns

Name

TravelType

TravelDesc

Table 3.18: LutTribe

Columns

Name

TribelD

TribeName

Table 3.19: LutUnseen

Columns

Name

UnsType

UnsDesc

Table 3.20: LutWishType
Columns
Name
WishType
WishDesc

Text

Type
Integer

Text

Type
Integer

Text

Type
Integer

Text

Type
Long Integer

Text

37

50

Size

50

Size

50

Size

30

Size

50
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Table 3.21: LutWishTypeMain
Columns

Name

WishType

WishDesc

Type
Integer

Text

Size

80
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Abstract

This paper describes a GIS-based application to illustrate the maps of tourist
attractions and ethnic groups of Nan Province in Thailand under a research project
funded by the Thailand Research Fund (TRF). Various distribution patterns of languages
and settlements of ethnic groups within Nan are mapped according to the collected
village data. A questionnaire was designed to collect information from 902 villages. The
questionnaire includes questions about the village background and environment,
interesting cultural elements, village names, history of the village, tourist places and
schools near the village, population, ethnic groups and languages. 902 questionnaires
were distributed for an interview of two or three senior people from each village by well-
trained staff from the Nan Community. The data from the questionnaires was then
entered into the village database via a developed user interface of the data entry
system. In the mean time, a GIS database has been set up by gathering several map
layers from sources. The map layer set consists of the administrative boundaries, roads,
rivers, contour lines, as well as the locations of the villages. Then the information of each
village in the village database has been linked to its location represented by points in a
GIS database. With the customized GIS application, various types of interactive queries
on village data as well as tourist attraction or ethno-linguistic maps can be retrieved and

reproduced. Logical block diagrams, user interfaces and results are detailed in the

paper.

1. Introduction

The GIS application described in this paper is a part of the research project,
“Linguistic Diversity in Nan Province: A Foundation for Tourism Development” funded by
the Office of the Thailand Research Fund (TRF) to celebrate the fiftieth birthday of Her
Royal Highness Princess Maha Chakri Sirindhorn. The project has been cooperation
between 3 working groups; the Department of Linguistics and the Department of
Geography in the Faculty of Arts, Chulalongkorn University and the Nan Community.

Nan Province is located in the northern region of Thailand, about 668 kilometers
from Bangkok. 75 percent of its terrain is mountainous while the rest is plain bordering

the Nan River. The north and east of Nan are adjacent to Lao PDR and separated by



high mountains. Nan attracts tourists with its peaceful communities and natural places.
There are 15 districts which are divided into 99 sub-districts and 900 villages. At least
13 languages are widely spoken by various ethnic groups in this province. To
encourage tourism industry in Nan, we have focused on how to present and/or promote
attractions in the form of interactive and/or printed graphics. Therefore, this research has
focused on studying and mapping the diversity of languages and ethnic groups as well
as the distribution of unseen natural/cultural tourist attractions.

Typically, making a map of tourist attractions and ethnic groups is a common
outcome of studying languages spoken by people in a specific area. In Thailand, many
linguistic geography researchers have been studying languages in several provinces
such as Sukhothai, Petchaboon, Lopburi, Saraburi, U-taradit and Pijit (Chaisakulsurin L.,
1999; Burudpat S., 1992; Chunkeeree U., 1991; Maliwan P., 1987; Nakpanwong P.,
1987; Veesakul V.,1983). Some of them have applied ArcView GIS as a tool to make a
set of paper maps showing locations where languages are spoken, as attached reports
to research. In this research, we are not only making a map of tourist attractions and
ethnic groups but also organizing an interactive GIS system for responding to ad hoc
querying. Therefore, users will be able to access various aspects of the data from the
system.

The GIS has been selected as a tool to manage and manipulate the data of the
project because it is powerful in representing and combining graphics and associated
(non-graphic) data. The GIS provides ways of displaying/reproducing maps and
interactively querying data via either map layers or other details. The GIS application is
customized within ArcGIS 9.0 environment using Microsoft Access as its database as
shown in Figure 1.

The collected data from the questionnaires is computerised via the data entry
application and stored in the village database. Then, the developed GIS application
integrates the data from the village database and the map layers for processing within
ArcGIS 9.0 environment. The GIS application provides a friendly user interface for users

to interact with the system.



Questionnaires

Data Entry application Village Database

(MS Accass)

Map Layers

[shape file)

l

GIS application

Figure 1. Diagram illustrating components and their relationship within the developed

system.

2. Questionnaire and Village database

The purpose of producing a questionnaire is to collect information from each
village mainly focusing on languages spoken and cultural/natural attractions. Because
getting information from every village in a province is quite costly and time-consuming,
we also designed the questionnaire to cover other areas of information, such as local
people’s needs and the number of unregistered people, for further use by governmental
organizations in Nan Province.

There are 9 parts in the questionnaire covering topics about village history,
location and environment, population, attractions and unseen cultural/natural places,
languages, villagers’ requests and comments, as well as the date when the data was
collected. Our well-trained staffs from the Nan Community were sent out to interview the
representatives of each village and fill out one questionnaire for each village. After

these questionnaires had been entered into the system, they were analyzed by one of




our teams in Nan Province. In this paper, only the procedures to gather information into
the system and make use of it will be described.

A data entry system has been developed, using Microsoft Visual Basic 6 to enter
data from the questionnaires into the designed village database which implements
Microsoft Access. Sample screens of the system are shown in Figures 2 and 3. Users
are able to view and edit data via these user interfaces without knowing how it has been
stored in the database. Later, this information is linked into the GIS application and

users are able to view both map layers and village data at the same time.
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Figure 2. First screen which allows users to select working area.

The village data is stored in a relational database (consisting of tables with
relationships among them). The main table is called the “VillData” table which has
village codes to identify each village and relate to other tables. The others are divided
into 2 groups; tables with one-to-many relationship to the villdata table, for example, a
language table indicating that one village uses 3 languages, and reference tables. The

conceptual diagram of table groups is illustrated in Figure 4.
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Figure 3. A screen which lets users input/verify/edit data of each village.
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Figure 4. Conceptual diagram shows the main data table (VillData) and other data
within the database.
3. GIS Map Layers

The map of Nan is required to display village locations with their spoken
languages and/or other attributes throughout the study area. As only the locations are
needed, the village layer in this research is represented by point features. Then base
map layers to the scale 1:50,000 are included to make users easily understand our GIS
map. The base maps show roads, rivers, administrative boundaries (province, district
and sub-district levels), contour lines and spot heights as shown in Table 1. These map
layers are in shapefile format which is an open standard format defined by the Open

Geospatial Consortium (OGC).

Table 1. Map layers used in the GIS application

No. Layer Name Feature Type
1 Village point
2 Road (centreline) line
3 River (centreline) line
4 Administrative boundary line, polygon
5 Contour line line
6 Spot height point

The accuracy of the map layer data is at map scale 1:50,000 which means that
one centimetre on map equals to 500 metres on ground. Therefore, when we
interactively zoom in to see the data on a larger scale such as 1:10,000 we may
experience that line features such as roads and rivers on the map are not as smooth as
they would be in the real world. Since the aim of this research is to display the location
of villages on the map with reference to the base maps and to the automatic map data,
a larger scale would be time consuming and costly, so an accuracy of 1:50,000 is
acceptable at this stage.

The villages’ coordinates are given by Ministry of Interior in the form of a 100
square-metre UTM (Universal Transverse Mercator) system. For example, a village

located at 686422 east and 2069231 north is shown as PA864692. When locating this



coordinate pair on the map, it will be located at 686400 east, 2069200 north. Thus the
accuracy of the village locations is +/-100 metres. The accuracy issue should be
carefully borne in mind when using this data set since some times a village near a road,
a river or an administrative boundary may appear on the opposite side to where one
expects. In this research, we have taken care of villages along sub-district boundaries to

make sure that they are located in the right sub-district or district.

4. GIS Application for the Maps of Tourist Attractions and Ethnic Groups

This research has used the ArcGIS 9.0 to manage and manipulate map layers
and attribute data within the system. As the ArcGIS 9.0 is an off-shelf software package,
the provided menus sometimes do not fit our requirements. Therefore, we have
customised ArcGIS by using ArcObijects library to create menus that correspond to the
functions we need to work with. The customised menus consist of 8 main menus with
their submenus as shown in Figure 5.
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Figure 5. Main menus (a) and sub menus (b-g) of the GIS application.



Each main menu performs tasks as described in the following.

4.1 Defines AOI (area of interest) which can be a district, a sub-district, or a
village as its sub menus are shown in Figure 5(b). This menu will bring users to the area
of interest to work with.

4.2 Reports questionnaire data on selected villages. After selecting this menu,
the users need to select the village of interest on screen. The application will pop up a

report with information on the selected village as shown in Figure 6.
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Figure 6. Village information of Hauylom Village in Phufa Sub-district.

4.3 Selects and displays villages according to a specified attribute; tourist place
types, attraction types, ethnic groups, languages, suffixes, types of requests, popular
plants, popular animals, and nearby schools as shown in Figure 5(c). In Figure 7,
villages whose people speak the Hmong language are highlighted in triangles.

4.4 Displays every village according to a specified attribute; village age, main
ethnic group, ethnic ratio, utilities provided, number of spoken languages, and language
that villager wish to use in their daily lives as shown in Figure 5(d). A sample map of

ethnic ratio is displayed in Figure 8.
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4.5 Displays information on each sub-district. Two submenus are provided; main
ethnic group and the ethnic ratio as shown in Figure 5(e). A sample map of the ethnic

ratio of each sub-district is displayed in Figure 9.
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Figure 9. The map shows the main ethnic group of each sub-district in Nan Province.

4.6 Displays information on each district. Two submenus are provided; main
ethnic group and the ethnic ratio as shown in Figure 5(f). A sample map of the main
ethnic group in each district is displayed in Figure 10. From the map, it is obvious that
most people in each district are the Kam Mueang ethnic group (local Thai ethnic group)
except in some districts in the north where there are the Tin and the Tai Lue ethnic
groups. However, there are mixed ethnic groups in each district, especially in the
northern part of Nan. The ratio of each ethnic group in each district can be retrieved
from the ethnic ratio submenu. The result is shown in Figure 11.

4.7 The language and ethnic group menu is provided to show the meaning and
phonetic transcription of a selected word. Users are able to select a language from the
submenu shown in Figure 5(g) and a word from the list shown in Figure 11, then the
system will retrieve the English meaning and the phonetic transcription of the selected

word as well as a picture of the natives who speak that language. The system retrieves



this information from the language dictionary system which is stored in another MS

Access database.
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Figure 10. The map shows the main ethnic group of each District in Nan province.
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Figure 11. The map shows the ethnic ratio of each district.
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Figure 12. The English meaning and phonetic transcription in the Lue language of the

selected words are displayed.

4.8 Makes a map. This menu provides submenus to generate and print maps as
well as to export maps to other formats.

All of these menus fulfil the need for using an interactive GIS application in order
to get information on various aspects and at various administrative levels. At the whole
provincial level, users can make a query to see where villages with a specific type of
attraction or of a specific ethnic group are. All the district or sub-district level, users can
make pie charts representing the ethnic ratio of each administrative area. All the village
level, users can select to see all information on a selected village. These are sample
queries that users can work with on the system. Whenever the database or shape files

are updated, the result on screen will be regenerated automatically.

5. Concluding remarks

If a picture is worth a thousand words, a map is worth a thousand pictures. From
this research, it can be said that a dynamic map from the customized GIS application is
worth a thousand paper maps. Having such a system will make researchers capable of
getting more useful information for analysis and synthesis, and then be able to
reproduce result maps in a variety of aspects. This GIS application can not only be
utilized in this project but is also considered as an optional methodology in the study of

linguistic geography in the future.



REFERENCES

Burudpat S., 1992. piimansAAwi M Ineduludainwasysal sonfuiddantem
LAY RIS TH RO WAL TN, NAUNN,

Chaisakulsurin L., 1999. Linguistic geography of Lop Buri : a study of lexical items and
the ch-c-s correspondence set. Bangkok.

Chulkeeree U., 1991. Linguistic geography of Thai Dialectal vocabulary in Phichit.
Bangkok.

Miliwan P., 1987. Linguistic geography of the Thai dialects in Saraburi : a lexical study.
Bangkok.

Nakpuntawong P., 1987. Linguistic geography of Uttaradit : the Lexical Approach.
Bangkok.

Weesakul V.,1983. Linguistic geography of Sukhothai : the Lexical Approach. Bangkok.

Acknowledgements

The Research and Development for “Linguistic Diversity in Nan Province: A
Foundation for Tourism Development” project is sponsored by the Thailand Research
Fund (TRF). The author gratefully acknowledges their support in funding this research.
The author also wishes to express her appreciation to the IT Department, in the Ministry
of Interior, the Pollution Control Department and the Ministry of Natural Resources and

Environment for their valuable digital maps.



Automated Linguistic Dictionary System
Pannee Cheewinsiriwat
Department of Geography
Chulalongkorn University, Bangkok 10330, Thailand
Tel: +66 (0)-2218-4821 Fax: +66 (0)-2218-4822

E-mail: pannee.ch@chula.ac.th

UNARED
unandasuangaiusruL Tl sunsndnluwiRduiun99niaAnnynew 15

a o

nmuyaudmdnuiu Inalasanisdeiilafunisatiuayununisdaaindiinaunesnu

atfuayuNIIae (ana.) Anniynsundannauainszuulilsunsudnluifaesiaseniddeil
Haadn Annaynsn 15 nnenna ludandniig AANINaaiidmiu 13 awn INeAu

[ 'y

2,441 A TaagRdusnuniwnaraasaastasenisliiuiunnniseani@asAanidanaes
nenlusiaenguanFAWWE g9 w.A. 2547 D9 2549 annili dAndnmsaasusazAnluusay
nazgnilandngseunllsunsunwmunay aldifludeyalunisuaanadnsainseuy
Tsunssluniends duldun AnniynsundpiniAAniuaziadndnesaasusaznimly
dl o ¥ o a o a ?:/ 3 L 1
sduuunvue nasldsruuldsunsndnluddununisdniuwingausduin lidiudanisg
AAn1suaznIIaiuIIuNIsanTiAnnynantaeszuuTdsunsy adnisanieuliagneg

sr@nininuariise@nsuanntei

Abstract

This paper describes an automated system for compiling a dictionary of 15
languages spoken in Nan Province in a research project funded by the Thai Research
Fund (TRF). The resulting dictionary from this system is called a dictionary of the 15
languages spoken in Nan: Thai, English, Kham Mueang Nan (Yuan), Lue, Khoen
(Khuen), Phuan, Lao, Hakka, Mpi (Kaw), Hmong (Maeo), Mien (Yao), Khmu’ Huai (Khmu’
Rawk/Kha Hawk), Mal (Thin/Lua’), Prai (Thin/Lua’) and Mlabri (Tong Lueang). The 2,441
entries of the 13 languages were collected from the natives of each ethnic group
between 2004 and 2006. The transcription of all entries was then entered into the

developed automated system. The expected result from the system is a report printed in



the format of the required dictionary. Using the automated system, instead of manually

typing, has been proved that the task can be achieved more efficiently and effectively.

1. Introduction

To compile a dictionary of the 15 languages spoken in Nan Province was one
task of the research project, “Linguistic Diversity in Nan Province: A Foundation for
Tourism Development”, funded by the Office of the Thailand Research Fund (TRF) to
celebrate the fiftieth birthday of Her Royal Highness Princess Maha Chakri Sirindhorn.
The project has been cooperation between 3 working groups; the Department of
Linguistics and the Department of Geography in the Faculty of Arts, Chulalongkorn
University and the Nan Community.

Based on the data collected from each village in Nan within this research
project, the main three languages are Kham Mueang Nan, Lue, Tin that are spoken by
70%, 12% and 8% of Nan natives respectively. Other languages apart from these three
are spoken by small groups of people. However, the existence of all these languages is
interesting and worth studying and disclosing. Spoken languages were collected from
field surveys by the staff of the Department of Linguistics and were compiled into a
dictionary of the 15 languages spoken in Nan. The staff of the Department of Geography
was in charge of providing an automated system to process the collected language
data.

Before an automated system was introduced, the collected data was prepared
by typing and editing in a form of word-processed files, which was a simple and
convenient way to compile a dictionary. However, sometimes it caused difficulties and
was time consuming to insert more or reduce some entries, or switch printing order
between languages. These difficulties might have been solved quickly if there had only
been one or two hundred entries. But for the large number of words, this research
covers, more than two thousand words, an automated system to automatically retrieve,
arrange, sort or print the data is a better and more efficient way to produce such a

dictionary.

2. Requirements



Compiling the dictionary started with defining a Thai word list that was expected
to contain 1500-2000 words. The number of words might vary to suit the project during
the project time. For each Thai word, its phonetic symbol and the English meaning were
provided for non-Thais to help them understand its meaning and the Thai pronunciation.

For research purposes, the 13 spoken languages were collected from the ethnic
groups in Nan; Kham Mueang Nan (Yuan), Lue, Khoen (Khuen), Phuan, Lao, Hakka, Mpi
(Kaw), Hmong (Maeo), Mien (Yao), Khmu' Huai (Khmu' Rawk/Kha Hawk), Mal
(Thin/Lua’), Prai (Thin/Lua’) and Mlabri (Tong Lueang). The staff from the Department of
Linguistics visited villages and conducted field surveys asking villagers to pronounce
the word in their language that matched with each Thai word. Their pronunciation was
recorded and then transcribed into phonetic symbols on work sheets. Each
pronunciation entry might have an explanation in detail.

Phonetic fonts used in this research project are from the IPA-SAM font family.
There are three typefaces: Doulos (similar to Times), Sophia (san serif) and Manuscript
(similar to Courier, monospaced) (UCL, 2004). They are also available in regular, bold,
italic, and bold italic. Phonetic symbols are normally written at normal line level, but
some are marked with numbers or bear special marks, which represent tone and written

as superscripts as shown in Figure 1.

Tn /oo™ | Snqu (ENG): big, large; Andas (KN nay™, o (LUE): loof®, Tu
(KM vayi?, ara{LAQ): nas?!, wau (PA) 2928, Juuas (HK): thai®'; awil (4e):
b (HA: 10 e (- Hloo®™; ay () ndm; i (PR ke?, con, o

(i): sak, s (MB): Ta hlwak, tir-naap, 2din.

Figure 1. Phonetic characters with superscripts in the expected format to be printed as

a dictionary.

The developed automated system can provide easy-to-use methods to retrieve
or edit phonetic symbols of any specified word of an ethnic group equivalent to a
selected Thai word. Users might need to add more Thai words or words of the ethnic
groups to the system in order to include more entries to the dictionary. For printing,

users are able to select a set of words of selected languages to be printed out in the



specified format shown in Figure 1. The order of words can be reordered by users as
well.

As shown in Figure 1, the expected printing format starts with a Thai word,
followed by its phonetic symbol, its English meaning and a number of abbreviations of
the languages of the ethnic groups with theirs phonetic symbols. This format is easy to
generate manually by typing it into a word-processing file but not with an automatically
generated report software package such as Crystal Report. This is because the length
of each phonetic word and the number of words of different ethnic groups is not fixed.

This will be discussed later in Section 3.

3. System and database design

According to requirements, input screens and an output report have been
designed. The user interface of the developed system is created by using Visual Basic
6.0 as a software tool. The data is entered via the users’ interface and passes into the
designed Microsoft Access database. Then the output report is generated by using
ArcGIS as a printing tool. Although ArcGIS is not the kind of software package for report
generating tasks, it has been selected to perform this task since it has already been
used to perform other tasks within this research project and it is capable of printing out a
report in the required format.

Four main menus are then designed; Thai word list, words of different ethnic
groups, phonetic symbols and printing report. The Thai word list menu (Figure 2a)
allows users to add or delete a Thai word as well as to update information; the word
itself, its phonetic symbols and English meaning. A window containing phonetic symbols
is provided and users can search for phonetic symbols by clicking any symbols instead
of typing them on a keyboard as shown in Figure 2b. The language menu allows users
to add, delete or update a word and its abbreviation as shown in Figure 3. After a list of
Thai words and proposed words of the ethnic groups have been created, the phonetic
symbols menu allows users to input phonetic symbols and comment on each Thai word
of the selected language. Then users can use the printing report menu as shown in

Figure 4. They can select one or more languages as well as a range of words to be



printed. In addition, the order of entries to be printed could be reordered before printing

out.
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Figure 4. The printing menu.

The report is designed in the format shown in Figure 5. At the beginning of the
project, Crystal Report software package was proposed for producing the output report.
But on receiving the final format of the required report, it was realized that the software
was not able to generate the expected format. The software normally generated a report
in row and column fashion. Consequently, problems occurred when the number and
order of words as well as the length of phonetic symbols could not fit the columns.
Moreover, normal fonts were mixed with phonetic fonts within a continuous text
paragraph. Then ArcGIS was selected to produce the report because mixed fonts could
be coloured onto a map layout and the printing format could be managed.

Designing a database to handle the data within this project was a simple task
since there were quite a few tables involved. The tables were required to store Thai
words, words of the ethnic groups and phonetic symbols. The column names of each

table and the relationships between the tables are illustrated in Figure 6.



The primary key(s) of each table is (are) displayed in bold. The relationship from
Thai_id in the Thai table to Thai_id in the Other table is a one-to-many relationship.
Lang_id in the Lut_lang table to Lang_id in the Other table is also a one-to-may

relationship.
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Figure 5. Printing format of the required output report.
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Figure 6. The relationships among tables within the database.

4. Implementation

After the preparation of phonetic symbols of one or more languages on paper
had been finished, it was ready to be entered into the developed automated system.
From the starting point, the required Thai words were needed to create the main word
list. Then a number of languages and abbreviations were added to the system. After
that, the mass production, to enter the phonetics of each word equivalent to be done for
every Thai word in the main list, started. Periodically, the data was printed to verify and
ensure the correctness.

One task that had to be done manually, not automatically, was sorting Thai
words. The sorting utility from Microsoft Access has produced a result word list in an
order that is not 100% correct according Thai language sorting. For example, the result
list from Microsoft access is 14 ‘la 14 liana lauaa laivih T9usassu Aa. The order should
be 11 9 4919 lduns lavi liunasi | Aa. Another example is A1 AN AN ATAL AN
AN AN ANAN AN9AT which should be AT AN ATAL A7 ATN ATNAN AN ANS ANNATN.
The problem occurs because Microsoft considers one-syllable words come before two-
or more-syllable words, while Thai sorting has to consider the whole word. If the first
syllable of words is the same, they come together before one-syllable words with the

next ordered characters.



Up till now, there are 2,441 Thai words and 13 languages in the system. The
dictionary will contain about 700 pages, but has not yet been printed. It will be finalized

at the end of the project in May this year (2007).

5. Conclusion

The automated linguistic dictionary system has been developed as a tool to
provide an easier and more efficient method of compiling a dictionary of the 15
languages spoken in Nan. Improving Thai language sorting can be achieved by coding
other pieces of programming or using other advanced database software packages.
The automated system can be considered as a prototype application that can be

modified and utilized for other research projects involving linguistic dictionaries.
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