CHAPTER III
PROCEDURE AND DATA MANAGEMENT

Preparing the foundation base imagery such as Landsat TM, ASTER. The
preparation of imagery using ENVI 4 was prerequisite to actual data collection. major
components are preparation of digital support materials and preparation based imagery.
Procedures for Imagery Preparation for in-depth technical procedures used to prepare
supporting data for data collection. Figure- 3.1 show a decision flow chart based on the
availability of digital resources for initial imagery and subsequent imagery respectively.
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3.1. Scanning

Raster data contain pixel values for map objects. Map information is divided
among various overlays (topography, inventories of facilities, land use, forest, rock
units etc.), each overlay may be scanned 1nd1v1dually to produce data relevant to their
thematic layer or class range.

The original maps topographic map Ag size (1:50,000 scale, Edition 2-RTSD
series L7017) have been scanned at 200 dpi, saved as raster images ,TIFF format.Also
geological map of Thailand A4 size (1:500,000 scale, Geological survey Division,
Department of Mineral Resources,1983Edition, Editing Committee:

Dr.Chonglakmani,C.,Dr. Bunopas,S., Charoenpravat,A., Nakinbodee,
V.,Nakornsri,N.,Dheetadilok, P., and Saraplrome S.) , and Geology of Burma A4 size
(1:2000,000 scale, Friedrich BENDER 2 Contributions of Dietrich BANNERT, Jorn

BRINCKMANN, Franz GRA IN' and /Diegrich HELMCKE 1981, Compiled by
D.Bannert and D.Helmcke) have been scarifod 2 i
format (See Figure-2.3,2.4).

Image registra cessing operations in remote
sensing and geographic infosMa S of registration techniques has
been developed for m iffergnt’ types ofappl d data such as topographic
map, multispectral image BMfand =gedlogical ma y given set of Landsat TM

image can be automati regisgered; W ¢ overlay data in the same reference
systems they will align progerly . Fhicrefor ery.important that all of the data in our
spatial database use the sal coordi ste
Use registration §
them to match base image ge
from display windows and/or" veg -
functions, or rotation, scahng,
Translation) calculatlo C

graphic coordinates and/or correct
points can be selected interactively
“Warping is performed using polynomial
maselecting RST (Rotation, Scaling,and

& Warped images using ENVI’s Overlay

capabilities allows quick assessm: ent of registration acer :‘,,r For step-by-step image
registration instructio _vr} gure- 3.2. the | i o cing and Registration ).
3.2.1.Georeferencing m m

This standard spegifies that 1mageﬁ1ta be referenced to real world locations.

Framework da m ﬂ dards for projection,
coordinate syste ,i ﬁ ﬁﬂ?ﬂ known standard such

as state plane cooféfinate system.

3.2.2. Proj ad@) e
inwewor ﬂlglze %!nvers’] ?re!;lvgsle’l\grc;?lﬁr (UTM) grid

coordinates in meters, WGS 84, and local zone 47 north. UTM zone 47 is the standard
UTM zone for the area from 96 degree to 102 degree longitude. Datum standard
recommends that the World Geodetic System (WGS 84) be used as horizontal datum for
orthoimagery.
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Meta data of ASTER

SpacingSize : 15

Scene Center
: 18.331977,
97.488710

"Universal Transverse
Mercator” ( UTM)

Ellipsoidand Datum :
("WGS84")
UTMZoneCode : 47

North

Figufe- 3. Mndbgelshowing registration of ASTER

3.3. Image Rectification
Rectification is oftg
specific map standard sug
Reglstratlon can be performeg heﬁfc" scene:
viewing geometry is known. Thehﬁxzmex :
the altitude is sufficiently high. IBislg{ e Stration 1s accomphshed by rectification,
i.e., the process whlcltl'g)rrects for the persp an image of a flat scene.
There are two general types ot 1 eettieatom=—tHm0d to Image and (2) Image to
18C pl Y ina map projection so that
ata ; ses if it is only necessary to
compare to images it may make sense to sxmply rectify one image to another such as
Landsat TM , ASF:TER and scanned i

ﬂm%%ﬂﬁﬂi

3.3.1.Rectificatiofilof Landsat ™, ASTER images and Topographic map

o s R P TV Y iy i e

geographiél information. The system provides several kinds of methods for image and
map rectification.

ages so that they conform to a
verse Mercator (UTM) projection.
bservation is relatively flat and the
is often the case in remote sensing if

Image rectification means to make geometric rectification to original images with
the known reference data and get the corresponding orthoimages to meet the
requirements of interpretation and mapping. The reference data for image rectification
can be the control points or the rectified maps (raster format).
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n poifts O@STER and on the right Landsat

TM™
ei‘\,:'the imagkl’hat are got by different image

3

€ and height in the same area, i.e. to use
d an image that is rectified to make the

=4

a"ggs in to map coordinates, such
ed images. There are two types

In this lab , we
as multispectral image t
of retification:

2) Rectification using GIS tff__ _'fqr’ ce of map or scanned map coordinates
such Topogarphic map, Fhaifand geological ap ﬁd eology of Burma.

U)-and geological map of Burma
(1:2000,000) will be stt\ﬁ;ed from d ; iews. Including completeness
(Image content) and intefpretability; Moreover some accuracy standards, accuracy of
Landsat TM data in topographic tasks, Steteo-measurements and methods to select

necessary controlﬁj;iﬁﬂ d‘lgoﬁﬁ ﬁl%ﬁ w EJ ’] ﬂ j

3.3.2. Image-to-Image rectified Points ¢ =

s
LSRR N 99N KA e
points to uUse'in image-totimag ration. Use't o0n Wi s of two displayed

images (imgge-to-image registration requires that two images be displayed) to select the
rectification points. When selecting rectification points, we can select sub-pixel
(fractional) coordinates. Once enough points to define a warp polynomial have been
selected, rectified locations in the warp image can be predicted. rectification can be saved
and restored to/from files and the color labels or symbol and ordering of the rectification
points markers can be changed .
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3.3.3. Collecting rectification Points (Image-to-Map registration)

Identify points in the two displayed images by locating the pixels in the Zoom
windows. The pixel information is loaded into the Ground Points Selection dialog. The
upper left of a pixel is the position of the whole number coordinates and the X and Y
values increase to the right and bottom of the :pixel, respectively. The pixel fraction
available in the Zoom window is proportional to ‘the zoom factor. Subpixel locations are
supplied to provide higher accuracy in selecting réctification points.

The original maps have been scanned at 200 dpi, saved as raster images, and
vectorized to obtain X, Y coordinate pairs that describe the location of geography
depicted on the original maps. For the best registration, attempt to minimize the RMS
error by refining the positions of the pixels with the largest errors or by removing them.
Using more points can also give low: r »(see Table- 3.1. ENVI Image to Image

GCP Table ( Base (x,y), Warp ( } /)), Error (x,y), RMS Error; Total RMS

Error: 0.291289). —
..‘

There are processing for imw' tioﬂmdwlcation as below:
o The perfo proposed algorithmihas been demonstrated by
registering twg , pectral Landsat "A age and ASTER image taken

in differeg -V _
» Registration a€cufagy of one-pixe ke achieved.
o The propos€d aitomated algorithm ontperforms manual registration b
prop ed o hr _ g y
over on the a@erage firi tepmis of the R at the retification points, as
shown in th€ table elo “r:y b
e The techniqugiof mage registration developed in this work is
9 1 P .
owerful and religble imterms ofiits registration accuracy, computational
p 4 y p

efficiency, and degred of automation
12:7 -

We can evaluate the and ASTER data for
topographic map( scale41450000). W we are selectin g-a source of imagery for a
particular mapping task:7e should consi \portant points, what data are
available, they will give sufficient ac d iﬁormation such as geography ,
geomorphology and rock uhits. '

[ . o
2= kool I\i{ﬁ?ﬁ;ﬂg?a m Mﬁeﬂf&lﬂg nlﬁ(source) location of a

retification and th@retransformed location for the same retification Eoints. Therefore, it

o

is the difference between the desired 6u coordi r,a retifi points and the
actual ou tﬁo?iimrlh%s ﬁ%ﬁr&wgﬁ‘ i rmed with the
transformat atrix. If le”coordinates are the source coordinates, then the RMS
error is a distance in pixel widths. For example, an RMS error of means that the
reference pixel is pixels away from the retransformed pixel.

The number of retification point selected is displayed in the image selection
dialog. After a number of retification points sufficient enough to conduct a 1st degree

polynomial warp have been selected, the total RMS error is displayed in the retification
points selection dialog and the RMS error for each point is listed in the GCP List table.
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The degree of polynomial used for calculating the error is displayed in the Degree box in
the Selection dialog and can be changed when a sufficient number of retification points
have been selected.

Basex |Basey | Warpx | Warpy | Predict | Predict | Error x | Error Y | RMS

2220.00 | 1832.00 | 556.00 | 352.00 )5(56.10 §52.27 0.10 |0.27 0.29

2806.00 | 2207.00 | 865.00 | 549.00 | 864.96 | 548.90 | -0.04 -0.10 0.11

3072.00 | 3230.00 | 1004.00 | 1084.00 | 1004.09 | 1084.23 | 0.09 0.23 0.25

2566.00 | 2549.00 | 738.00 728.0&“ %!;iW) 727.60 | -0.15 -0.40 0.43
—

- ), Warp (x,y), Predict (x,y), Error
v Total RMS Error: 0.291289)

0 1ﬁfs were usedithe coordinates of which were
3 glg ‘L.S@ 000 which it was in Universal Transverse

error for the control po ts
at y equal with 0.40 m.
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Fig-3.4. Image showing the political boundaries error
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There are problems in the application of stellite remote sensing as an
operational method of map compilation namely a lack of continuous stereo cover and
relatively different resolution and which exist due to clouds will be solved by different
sensors. The multispectral imagery into a true: mapping capability providing images
which can be overlayed operationally for thematic and topographic mapping at different
scales such as topographic map (1:50,000 scale) , Geological map of Thailand (1:500,000)
and geological map of Burma (1:2000,000) (see Fig- Image showing the political
boundaries error)

3.4. Methodology

The same procedures were foll¢
ASTER and Landsat TM data. Data we
VNIR-SWIR data were conve .-

ed for processing and analysis of both the
| it into the VNIR-SWIR spectral ranges.
“h tance using the Multispec and the

appropriate spectral responsg_curves. Stan alysis methods developed by
Analytical Imaging data weremsee o analyze @%ctral dataset.

These include lineaiwtrafi€foriation of eithe ectance data (VNIR/SWIR) or
emissivity data to minimi fo‘,: and dete ¢ data_dimensionality, location of the
most spectrally pure pixels ion' of 'n 1ember Spectra, and spatial mapping of

¢ the maximum information
A priori or outside information.

specific image spectral gfidmg ; "The
from the data themselves, #fii i é

Many of these methods au€ ing @tedin the " cial Software package “ENVI. 4”.
The digital geologi€ data model was cons :ted for the study area using the two
original geological maps (8¢ i€al nidp 0f Thailand,1:500,000 scale, Geological survey

Editing Committee:
aroenpravat,A., Nakinbodee,
€8., and Geology of Burma 1:2000,000
ons of Dietrich BANNERT, Jorn
rich, HELMCKE 1981, Compiled by
ppendix B. The two maps
were then merged, clipged o the study (1atitudes between 18° 5° and
18°34’ North and longitades betwe “41’ East), and projected into a
UTM (Universal Trans verse Mercator) projection. Lineatuents were marked in the TM
Scene that oriented maily il‘kN — S, and NW - %l; directions.

The paramet: 02 and 120° 0’ 00” East,
WGS 84 spheroidThe next step was to enhance the digital data by providing attributes

for lithologic descriptions, and lithol(glc character=eontained i iginal map unit
text. To m&%ﬁ?mﬂﬁﬁ%ﬁ lﬁt s ngon on compiled
geologic m eloped that refat€s each of the original map units to a common

map unit label .The source geologic map unit labels were retained to identify what the
original authors labeled the units (attribute Type; Appendix B and C). The original map
unit name and entire descriptions were recorded for each unit for each map. From this, a
new generalized map unit description (attributes ) was developed for the common unit
name (attribute Total; Table-4.1,4.2 and 4.3 ). Each of the new map units was then

Division, Department off Mineral" Resources, 198 dition,
Dr.Chonglakmani,C.,Dr. : '

V.,Nakornsri,N.,Dheetadilok,
scale, Friedrich BENDER
BRINCKMANN, Franz G
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assigned attributes for age, lithologic descriptions for the primary and secondary rock
types within each unit, geology characteristics, and the geomorphology of each unit.

The geospatial data transfer standard (SDTS) files given on the CD in
directory entitled XYZ are stored in the geographic coordinate system (decimal degrees
of latitude and longitude) instead of the UTM (Universal Trans verse Mercator)
projection used for the ArcView3.3 export format for the geologic data. The reason for
this is that the ESRI ArcView implementation” of the SDTS format does not support
UTM (Universal Trans verse Mercator) projection ,WGS84 with units of meters and
zone of 47 North.

To produce geology map of 2005, we used and supervised classification
(clustering) algorithms. To perform supervised classification, we create 7 training data
sets made by Region Of Interest (RC
differences in classified image, topog gatures, previous knowledge and, applied
ikelihood classification will be the

ed in the classification. The overall
sessment based on error matrix

probability images themselves a
accuracy was used to perfor

o
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