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Introduction

s What is remote sensing?

Remote Sensing is defined as the science and
technology by which the characteristics of objects of

interest can be identified, measured or analyzed the
characteristics without direct contact.

Electro-magnetic radiation which is reflected or emitted
from an object is the usual source of remote sensing
data. However any media such as gravity or magnetic
fields can be utilized in remote sensing.

A device to detect the electro-magnetic radiation
reflected or emitted from an object is called a 'remote
sensor-or "sensor'. Cameras or scanners are examples
of remote sensors.

A vehicle to carry the sensor is called a "platform".
Aircraft or satellites are used as platforms.



Introduction

s What is remote sensing?

the sun
platform
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Figure1.1.1 Data collection by remote sensing




Introduction
s What is GIS?

o Geographic Information System (GIS) s
defined as an information system that is used
to input, store, retrieve, manipulate, analyze
and output geographically referenced data or
geospatial data, in order to support decision
making for planning and management of land
use, natural resources, environment,

transportation, urban facilities, and other
administrative records.



Introduction

s What is GIS?

Hardware & Spoftware for Capture,

Sotorage, Processing, Analysis, Display etc.
Computer System & £ 7 i

Geospatial Data

Maps, Aerial Photographs, Satellite Design of Standards, Updating, Analysis
Images, Statistic Tables etc. and Implementation

Figure 1.1 Key Components of GIS
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Figure 14 Required Functionsof GIS
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Figure 1.2 Concept of Geospatial data




Introduction

s What could remote sensing and GIS
be applied for historical and
achaeological studies?

s What is the data available for
southeast Asia?

= What is the things that we can
looking for from remote sensing and
GIS analysis?



What can remote sensing and GIS answer
relating to historical and
archaeological studies?

= Questions related to topograhy

= Questions that need spatial
L ENWATS



What Is the data available for southeast Asia?

= Aerial Photographs
Old, New
= Maps

e Topograhic Maps, Archaeological Maps,
etc.

s Satellite Images

e \/isible range, Thermal range,
Microwave



What Is the things that we can looking for
from this data?

s Evidents of Ancient Human Habitates
s Evidents of Ancient Manmade Structures
s Evidents of Ancient Natural Resources

e [rrigation System

e Eco-system
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Thailand Traditional Maps
‘ from Trim

Map of Southeast Asian States. From the Traiphum manuscript, Museum of Indian Art Berlin
Source : http://www.seacom.de/taicul/extra.html




Ayutthaya from European Vision
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1687 French Map
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Topogric Maps




Aerial Photographs Phimail Area 1954




Aerial Photo (II)

Phimai Temple 1954



Detall Information on Willlams-Hunt Collection
Aerial Photographs
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Landsat ETM




Landsat ETM
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Satellite Image
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SAR (5) SIR

lon of

L

ifica

missing grea

|dent

T
=

Courtesy of JPL



SAR (6) SIR-C of Silk Road

Courtesy of JPL




KH-1Dates: June 59-Sep. 60
Ground Resolution: 25 ft
Notes: Single camera
Frames: 1,432

KH-2Dates: Oct. 60-Oct. 61
Ground Resolution: 25 ft
Notes: Single camera
Frames: 7,246

KH-3Dates: Aug. 61-Jan. 62
Ground Resolution: 25 ft
Notes: Single camera
Frames: 9,918

KH-4Dates: Feb. 62-Dec. 63
Ground Resolution: 25 ft
Notes: Two cameras
Frames: 101,743

959-1

KH-4ADates: Aug 63.-Oct. 69
Ground Resolution: 9 ft
Notes: Two cameras

Frames: 517,688

KH-4BDates: Sep. 67-May 72
Ground Resolution: 6 ft
Notes: Two cameras

Frames: 188,526

KH-5Dates: Feb. 61-Aug. 64

Ground Resolution: 460 ft

Notes: Global coverage, mapping camera
Frames: 38,578

KH-6Dates: July 63
Ground Resolution: 6 ft
Notes: Panoramic camera
Frames: <910



AIRSAR




SAR (4) AIRSAR




AIrSAR Multi-band & polarimetric
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Courtesy of Dr. Roland Fletcher, University of Sydney



AIRSAR (continue)







SRTM
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Lidar (also written LIDAR or LIDAR) IS

a remote _sensing technology that measures
distance by Illluminating a target with a laser
and analyzing the reflected light. Although
erroneously considered to be an acronym of
Light Detection And Ranging, the term lidar
was actually created as a portmanteau of

‘light” and "radar."



http://en.wikipedia.org/wiki/Remote_sensing
http://en.wikipedia.org/wiki/Laser
http://en.wikipedia.org/wiki/Portmanteau
http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Radar
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A lidar intensity map image of Angkor Wat






Research on Drone

B PixdDmapper Discovery - Non-Commercial - mission_00001_half
Project Process View Map View Help

m t X O 5, Satellite
- Project Information

Project:

Name: mission_00001_half

Type: Standard

Workspace: D:/crma research
center/poctd/data/

Output Datum: World Geodetic
System 1984

Output Coordinate System: WGS 84
/ UTM zone 47N

Output Georeferenced: YES

Processing:
1. Initial Processing Done: YES
Average Ground Sampling
Distance (GSD) [em/pixel]: 2.55642
Parameter Files Generated:
NO
2. Point Cloud and Mesh Done:

Index s . . YES
Calculator o F 3 Image Scale: multiscale, 1/2
2 ! § (Half image size, Default)

Point Density: Optimal
3. DSM, Orthomosaic and Index
ne: YES

-
——

]
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"twongiRoay Processing Area

i}
Processing

[

Log Output

o]

Processing

12 DigitalGlobe
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Research on Drone

&= Pix4Dmapper Discovery - Non-Commercial - mission_ 1_half [Read-Only/Processing]

Project Process View rayCloud Help

Map View  w payers

Tie Points

[ Automatic
[] 1 Processing Area
v [“] Paint Clouds
v [ Densified Point Cloud
Display Properties
] © mission_00001_half
v [“] Point Groups
[ @ undlassified
[ @ Deleted
[[] Triangle Meshes
v [] Objects

v [ Animation Trajectories
Display Properties
[~] & Animation Trajecto

<

W Processing 5 Log Output

tial F . Point Cloud and

Current: (¢] g with geoinfor/eu
Processing

Output Status...
og Output

o

Processing
Options

Levels

Options

Clear Log

>

Properties

WGS84 / UTM zone 47N

- (733786.28, 1581970.23, 78.27) [m

10:46 AM

B ] 8/25/2016



Research on Drone

& PixaDmapper Discovery - Non-Commercial - mission_00001_half

Project Process View rayCloud Help

A = ';' B & B 5]

Properties 8 x

Map View Layers

7.8 [ Rays ~
rayCloud | v [/] Tie Points

] Automatic
[[] ¥ Processing Area
v [4] Point Clouds
v [/] Densified Point Cloud
Display Properties
[Mi@ mission 00001 _half
22 v [“ Point Groups

Index [ @ undlassified
Calculator ] @ Deleted
[4] Triangle Meshes
v [ Objects

v [] Animation Trajectories
Display Properties
[J & Animation Trajecto

< >

W Processing B * Log output Levels ~  Options v |f Clear Log Help x
[¥] 1. inttial Processing [] 2. Point Cloud an: {

! o Current: 0%

[Pro

Total: 1 2 0/15
B
Output Status... Start Cance Help
0g Output
Processing
Options

Dismiss
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Hybride Drone Development

330mm




Remote Sensing Development

Studio

10:01 AM
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FUEL3D Studio 2.2 professional
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Geo-Ontology Development

museu

GMS & Maiay Peninsuta Project

Catagories , Museum *© Periods

+ , =

Object Q Objects

m 4 : *© Language

+




Digital Achieve

gdap.crma.ac.th

‘ M naasaamuny - suratbrb@gm ‘ Ei Facebook € Geo-Spatial Digital Arct X+

crma.ac.th

ggegfggta[ Archive

for The Southeast Asia

Project Overview Data Organization Historical Data Collection Satellite Image Collection Development Team Contact

search...

Main Menu Geo-Spatial Digital Archive Project

© Home ) - Williams-Hunt Aerial Photograph Digital Collections
« Project Overview 7
- Data Organization - -

.
- Historical Data Collection

= Williams-Hunt
Collection

= Cambodia
Collection
Laos Collection
Myanmar Collection
Singapore
Collection
Thailand Collection
Vietnam Collection
Location Index
Keyword Search
Publications

- World War Il Map Rare photos of the Royal Thai Navy submarines
Collection Williams-Hunt Aerial Photograph Digital Collection

- Satellite Images Collection

e 10:11 PM
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Study at Ayutthya

IVE

Comparat

Ayutthaya

2015
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Wat Pra Ram

1946




GEO-ONTOLOGY DEVELOPMENT FOR
CULTURAL STUDY FOR THE STUDY
OF CULTURAL RELATIONSHIP OF
MAINLAND SOUTHEAST ASIA

SURAT LERTLUM AND PANJAI TANTASSANAWONG



Objective

To develop a relationship between the era of
antiquities and cultural heritage (ancient remains and

archaeology site).

To show the discovery of antiquities and storage

facilities.

To study the antiquities is relates with period of time.



Geo-Ontology

Geo-Ontology is the results from analysis and
modeling of ontology in geo-spatial application. This is
defined by concepts and the relationships to represent

the abstract from real-geographic space.

In order to produce : Machine-readable knowledge
representation — “A machine-understand theory of

(human) meaning. (C.Legg, 2007)”



Geo-Ontology

C = Concepts
R = Relations
- = Functions

= |nstances

A = AXioms



Research Domain

Study relationship between antiquities, discovered

location and preserved location.

Collect data about cultural heritage site, antiquities,
period of time, materials, arts, architecture, language and

etc.

Design relationship between Time (period and time span),
antiquities and place (location and cultural heritage sites
in EWCQ).



Museum

Phra Pathom Chedi National Museum, Thailand
Vat Phou Museum, LAO

U-thong National Museum, Thailand

Somdet Phra Narai National Museum, Thailand
National Museum Bangkok, Thailand
Ratchaburi National Museum, Thailand
Chainatmuni National Museum, Thailand

Inburi National Museum, Thailand



Museum

Example the information of antiquities

Beads (Agate) Stone Jewellery

U-thong National Museum, Somdet Phra Narai National Museum,
Thailand Thailand



Geo-Ontology Development System

S

* Ontology Tools
« RDF

+ Inference engine




Data Model

The Relationship between classes of geo-ontology for

artifact’s knowledge base in museum.

Museum

Materials




Geo-Ontology Development System

User Query method

Display Found!!l*
Send Result

Display Result

Search keyword in
TCHP_Geo-Ontology

Web Brow

Result(s)

and Resoner

dass and _
onship Mot Found Inference

Search class and
relationship
Class and the relationship anahysi
of the keyword

TCHP_Geo-ontology

er classes Checdk rationship between
other classes

Display all class and relation results) of keyword



Geo-Ontology Development System

The development of Geo-Ontology knowledge based is

divided into two parts

Improving the Geo-ontology knowledge base (Class,

Relationship, property, etc.)

Improving the language (add English Language)



Geo-Ontology Development System

Improving the Geo-ontology knowledge base

To Improve Geo-Ontology knowledge base for artifacts in
museum. In this section will add class, relation (object
properties) and property (data) artifact’s information such as

shape, color, style (people / animals), etc.



Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Lo X
P Language _ Obhject ’
o Museum
e
. Place

I* 5 Materials

(. TimeSpan
. -
* & Periods

* 5 Location

* = Religion

New Geo-Ontology knowledge base



Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Object / Objects

© Architecture

‘ » Buddha_Statue k Objects

y L Objects Class y

©» Thammachak

-\
Aasune

=l | . _ o & w
dUszmal LU 113878 LUUAY

fanug v ndesd Uszonu Wy

TUssnnieg

Jll‘ﬂh‘]/lllfh

Objects properties




Geo-Ontology Development System

@® Improving the Geo-ontology knowledge base

® (lass : Period




Geo-Ontology Development System

@® Improving the Geo-ontology knowledge base

® (Class : Material

* & Material

=

Material Class




Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Tradition

Tradition Class

. )
4 )
isTraditionOf Wulszndliiieadeatu
e
Tradition properties
. J




Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Status

Status Class

YonnauUna Aasuly

isStatusOf duanuzypraiiieIvesiu

-

Status properties

~\

J




Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Gender

Gender Class

. J

( )

Yonnuauun Aasuly

isGenderOf Wunsniineveeniu

|

Gender properties

\. J




Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Clan

UENUR Aasune - AMANURALUUNNEY
hasTradition | fiUsziwel Objects is TraditionOf

isStatusOf

ol
dac Blk ol - >
hasGender 1l Objects isGenderOf
asC fupl g Objects isClanOf

& Animal

Clan Class Clan properties




Geo-Ontology Development System

Improving the Geo-ontology knowledge base

Class : Gender

Gender Class

. J

( )

Yonnuauun Aasuly

isGenderOf Wunsniineveeniu

|

Gender properties

\. J




Geo-Ontology Development System

@® Improving the Geo-ontology knowledge base

® Object Properties

New object properties




Geo-Ontology Development System

@® Improving the Geo-ontology knowledge base

® Data Properties

Objects

New data properties




Geo-Ontology Development System

@® Improving the language (add English Language)

® Users can choose to display the information in English or Thai

language.

® Language : Thai and English



Geo-Ontology Development System

@® Improving the language (add English Language)

® Example of artifact : Tortoiseshell Bracelet

Mlstaliavinnszasusnzia 2T . koo - b,doo UiUA2

a » -
nunusslusuaRlannay susinin Suneunan Swinsmng
Duilailefilane

neiiar As M ngouswrsnsesuimns Dupiadivenm s usn sudnegiy
- o 3 o - — =
feflevrreslannszaninere smmuldiemsiditidgitesuldiulreluiitm moslissmod
ssauldhalrrdmndu uasersusminliing ' Thai

Tortoiseshell Bracelet : 2,200 — 2,400 Years B.P.
Found at Khok Phlub Archaeological Site, Bang Phae District , Ratchaburi Province.
The bracelet which was taken of the nght hand of a male-skeleton is made of the lower pant of the
tortoiseshell. The form was similar to a six v-shaped star. The bracelet should be used on the important

ceremonious burial rituals. English




Digital Museum

® Example of artifact's description

Name : Tortoiseshell Bracelet

Type: Accessory

Time Span : 2,200 - 2,400 Years B.P.

Origin Site: Khok Phlub Archaeological Site, Bang Phae District, Ratchaburi Province

Collection : Ratchaburi National Museum, Ratchaburi Province

Shape : a six v-shaped star

Gender : Male

Tradition : ceremonious burial rituals

Detail :

The bracelet which was taken of the night hand of a male- skeleton is made of the tun lafdenia A fie UGS ABLANNE Uamuan 6 uan sndasgiy
lower part of the tortoiseshell. The form was similar to a six v- shaped star. The l 3 i £ G A i ) it ASTIY 1
bracelet should be used on the important ceremonious burial rituals.

Catagories Catagories

English description Thai description



Conclusion

® Development of Geo-Ontology knowledge base for
artifacts in museum ontologies with more clarity. By increasing
the number of classes, four classes consisting of Tradition ,
status, clan and gender and improve classes about 3 classes is
period (Type era), material and object (type of artifact) in this
section. are being developed to build on the knowledge base
to archeology. In part this has been developed to be
relationship between Geo-Ontology and Archeo-Ontology in
the future.

@® It also updates the display language, which includes Thai
and English. So that those interested can study the artifacts
have more insight.



What is Area Informatics?
From Data to Map: A Systematic Approach

Mamoru Shibayama
Kyoto University ASEAN Center
Center for Southeast Asian Studies, Kyoto University

Content
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Fundamental of
Area Informatics Approach
What is information and Information processing?

* What can be seen through the typical cases in
previous explanations?

« Look at the perspective of them based on the
“Information”
* What is “Information”?
« Difference between “Information” and “Informatics”
+ “Binary Digit” from the ICT view point

« Be granted as a valuable knowledge by individual
recepter.

« “Noise” equals to “No Information”
« Different from “Intelligence”

Fundamental of Area Informatics

Real World

Binary World
[Area]

[Data]

Paradigm shift from “Binary world”
to “Intelligent world”

* Principle of Binary world
* No concept of “minus” exists in the computer.
» How to solve this issue?

» The importance of pretense and fool thing for the
computer.

* The computer can be changed from “simple
calculation” to “complicated and complex
calculation” and “intelligent machine”.

» Eventually, “Al” might be implemented in human’s
life through “intelligent machine”.

* Whatis “Al"?
* |s the computer beyond human ability?

How to read “binary world” vs how
to create “binary world”

* “Binary world” nearly equals to “Data”.

» What is “data”? Is data equal to information?
* “Information” can be discovered from “data”.
* “Knowledge” would be created through

integration of information through informatics
theories.

* Importance of how to make and create “data”
vs how to read “data”




How the real world can be mapped
into the binary world? [No.1]

« To use 5 elements as fact in things which
happened.
* 5W1H - What, Where, When, Who, Why, and How

« Description as text — arbitrary expression must be
avoided
« How to unify the expression — big issue
« How to separate a description into items
« How to make or create attributes for items
+ How to measure qualitative to quantitative
* Necessary to aggregate or reduce sampling or
substitute it by another expression if the row data
cannot be used

How the real world can be mapped
into the binary world? [No.2]

* How to manipulate the structure of sampling.
» Concept of “Ontology” has been introduced
* What is “Ontology”?
» How to manipulate the big data as qualitative,
quantitative with diverse fields.
» What kind of format should be used for
mapping into “binary world”?
 Capacity vs quality with reproduction
* Preservation and conservation
» Mobility with exchange standards

How the real world can be mapped
into the binary world? [No.3]

* How to describe or express the knowledge in the
binary world?
« What is difference of knowledge from information?

* How to create knowledge-base

» Development of knowledge-based architecture in
the binary world — Artificial Intelligence

* The theory and development of computer systems able
to perform tasks normally requiring human intelligence,

such as visual perception, speech recognition, decision-

making, and translation between languages.

Fundamental of Area Informatics

Real World Binary World
[Area] (— [Data]

How the real world can be produced
from the binary world? [No.1]

* To study the integrated process from data to
knowledge for understanding the area.
* Why do you use informatics?
+ Can you obtain new findings or new knowledge?
+ Data analyses on objective
* Qualitative or quantitative
» Data mining
» Can you get new rule or characteristics?
* Visualization

+ Can you get better understanding for the area
logically, structurally and meaningfully?

How the real world can be produced
from the binary world? [No.2]

» Can you find best or better way of analysis with
appropriate tools?
» Above is key point.

* In order to understand events with 5W1H
» GPS, and Remote Sensing technology
« Spatiotemporal technology
» Data mining methods
« Statistical Analysis with analytical tools
* Web mapping and visualizing technology
« Data engineering technology with big-data
* Other technologies

» No definite or precise method is exist in
applications in area studies.




Informatics related with area studies

| Agriculture | | Ecology I I Sociology | | Economics |

Anthropology History Medicine

Area Informatics

Area

Area Informatics as Interdisciplinary Fields

 Approach
« Data Manipulation — Creation, Storing, Retrieving, and
Metadata : Database Building
« Data Expression and Format,
« Mapping facts, events, phenomena, and so on.
+ Base Map - Topographic map, Historical Map,
+ Geographic features
< Data Mining / Scientific Analyses
« Discovering Rule, Regularity, or New Knowledge
« Statistical Analyses
« Verification, Comparison, and Consideration
« Field Survey
« Discovering Relative Relation / Interaction and so on
* Modeling / Simulation
« Conceptual Model / Quantity Model
« Visualization

* Geo-informatics + Area Studies in 4D World

Developing Area Informatics

Area Studies
Natural and Social Sciences, and
Humanities
Environment-Ecology
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Informatics
Integration & fusion
Regional Dynamics
Area Studies in the Digital Age

Information Resources and Infrastructure

Case Study No.1:Hanoi’ s Urbanization under the French Colonial
Rule in the 19-20t Centuries

NhFLEBN/A Digital Archives Analysis of Stone Inscription
i

2,000 sites*
150 vestige

Boundary of
Ancient Wall and Moat

Water Body Analysis using GIS
Duter Wall Estimation using GIS
Hanoi' s urbanization using GIS/RS

a,

Hanoi’ s Urabanization in the
French Colonial Period

illage Transition
ising Network

Ontorogy and

Topic map 3D Modeling

Micro Topographical Change Analysis

Thang Long — Hanoi Project
On Preservation of Historical Heritage and
1000th Anniversary Celebration

@ To explore the history and urban transition
of Hanoi in 19-21 centuries

© To promote the historical studies based on Geo-
informatics, in other words, Area Informaics

© To proceed to geological analysis together with
surface subjects

© To investigate the land use changing,
urbanization associated with natural environment

@ Above studies link with sustainable view point

@ To obtain new knowledge about urban city
Hanoi from the view point of area studies

Case Study No.2 :

Mapping Practices among Theravadin of
Southeast Asia in Time and Space

Analytical Technique of Area Informatics for Database
Management
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Data Processing

Collected
Data

List of
Place Name

Data Mining Methods

» Data mining parameters include:

 Association - looking for patterns where one event
is connected to another event

» Sequence or path analysis - looking for patterns
where one event leads to another later event

« Classification - looking for new patterns (May result
in a change in the way the data is organized but
that's ok)

« Clustering - finding and visually documenting
groups of facts not previously known

» Forecasting - discovering patterns in data that can
lead to reasonable predictions about the future
(This area of data mining is known as predictive
analytics.)

Case Study No.3:
The East-West Cultural Corridor —
Medieval Communication Network

What is EWCC project?

* To explore the East-West Corridor, which defines as the regional
land-based network or cultural relationship with focusing on the
economy (trading commodities), religion, and domination in
Mainland Southeast Asia.

* To do mapping all the data for archaeological sites from
Myanmar to Thailand, Cambodia, and Vietnam on the view
point of Time and Space based on Geo-informatics approach.

« To carried out field surveys with focusing on the boarder
between Myanmar and Thailand.

ArcOnBase

Archaeo-Ontology Framework

Archaeological Info with World-Wide ]

RDF : Resource Description
I Framework with XML Archaeo-
1 SPARQL Query Language for Ontology

Entities

Property with Alias Type :

(1) General, ) Feature, Material, 2:19'?1
(2) Heritage — Vestige, State-Mode, rbute
(3) Ruins-Relics, Method and

(4) Rw_ns, related types

(5) Relics

Description
Community, Human
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life,
Environment,
Domination, Religion

Locale — Geoinformation
Area, Region, Country,
Place

Chronology
Period, Century
and other time-
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