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1. Introduction

The purpose of the Softcopy Exploitation Tool (SOCET SET®) software is to support
imagebased softcopy applications such as map-making, mission rehearsal, and photo-
interpretation.

SOCET SET generates databases and products such as Digital Terrain Models (DTM),
reports, vector databases, orthophotos, image maps, and image mosaics. SOCET SET
supports a wide variety of applications, including:

Populating a GIS database (vector or raster)
Producing image maps

Civil engineering

Mission planning

Targeting

Mission rehearsal

Sensor research and development

The SOCET SET software consists of over sixty application functions that can be
chained together to form a processing flow that inputs imagery, performs the requisite
analysis, and produces the final hardcopy or softcopy products. This User’s Manual
describes the application functions in detail, including the following:

Data import capabilities for imagery, feature, and terrain data
Automatic extraction of Digital Terrain Model (DTM) elevation data
Interactive graphical editing of DTM data

Interactive two and three-dimensional feature data extraction
Orthophoto generation

Perspective scene generation

Point positioning, three-dimensional mensuration, and targeting
Image mosaicking

Image enhancement

Data export functions for softcopy databases (imagery, feature, and terrain
data), and hardcopy products (image maps)
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2. Typical Product System Flow

Imagery is input to SOCET SET from either a digital softcopy source, such as SPOT or
Landsat, or by scanning film-based imagery. The workstation products are in either
softcopy format (such as DTMs, vector databases, orthophotos, etc.) or hardcopy format
(such as image maps or photorealistic perspective scenes).
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3. Using Satellite Imagery

Overview of SPOT, JERS, and IRS
SPOT, JERS, and IRS Imports read imagery and geo-referencing information from
CD-ROM, magnetic tape, and disk media into SOCET SET. SPOT imagery is
available from SPOT Image Corporation and other distributors. JERS imagery is
distributed by NASDA. IRS imagery is available from various distributors.
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When to Use SPOT Image Import
You use SPOT Import when you have SPOT data and you want to exploit the image in
the data set. You run SPOT Import after creating a project to hold the imagery. After
importing a SPOT image, you can the proceed with Triangulation and then data
extraction. SPOT Import works in projects with the Geographic, UTM, or Grid
coordinate systems, but not the LSR coordinate system.

Formats Supported

SPOT imagery is supplied in a variety of formats and processing levels. The various
formats are described below.

Categorized by spectral type, SPOT comes in several types:

e Multispectral without short-wave infrared (SWIR) (known as MLA or Xs)

(3 bands)
e Multispectral with SWIR (known as Xi or 1) (4 bands)
e Panchromatic (known as PLA, PAN, P, or M)

SOCET SET imports all the above types of SPOT imagery.

SPOT multispectral imagery comes in two formats: Band Interleaved (BIL) or Band
Sequential

(BSQ). SPOT panchromatic imagery always comes in BSQ format. SOCET SET imports
both
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BIL and BSQ formats.
Your SPOT imagery may have been preprocessed by your supplier to assist with control
or geopositioning.
There are four processing levels available from SPOT:
* 1A —Raw. This is unrectified data and the pixels may have non-uniform
GSD.
* 1B - Rectified. The imagery has been resampled and geo-coded to a uniform
GSD.
e 2 -—Controlled. Controlled support data is provided that is based on GCPs.
e S - Stereo. A relative orientation has been performed on this SPOT stereo
pair.
SOCET SET accepts processing levels 1A and 1B only. Processing level 1B is the most
common type of SPOT imagery.

SPOT Image has introduced the DIMAP format. They are distributing all SPOT 5 data in
this format and will be transitioning data from previous satellites to DIMAP. If you have
a DIMAP data set, you must import it with SPOT DIMAP Import. SOCET SET supports
the same SPOT DIMAP products as with previous formats, that is, SPOT full-scene 1A
and 1B in both panchromatic and multispectral.

Finally, the SPOT tape format varies between SPOT distributors. SOCET SET accepts
imagery in the standard format of the SPOT Image Corporation and in the standard
format of the Canada Centre for Remote Sensing (CCRS) and Australian Centre for
Remote Sensing (ACRES). The image formats processed by SOCET SET are taken from
The SPOT Scene Standard Digital Product Format (S4-ST-73-01-Sl), SPOT Image
Corporation, 1995, and Standard SPOT MLA/ PLA CCT Format (DMD-TM85-428A),
Canada Centre for Remote Sensing, 1985. SOCET SET supports the “CAP” data format.

Some CCRS SPOT data sets have a defect which causes the image to be shifted to the
east or west. You can set a special environment variable when starting SOCET SET to
fix the problem. There are two ways to set the variable. One is to add -setenv_no_arg
CCRS_ROLL_INVERT to the file <install_path>/.socet_xxx, where “xxx” is the hame
of the machine you are working on. This method will always perform the correction for
all CCRS SPOT imports until you edit the .socet_xxx file and take the instruction out.
The other way is to start the SPOT Import task manually by typing:

% <install_path>/bin/start_socet -setenv_no_arg
CCRS_ROLL_INVERT -single spot 1 xxx.prj

where “xxx” is the name of your project. This method only performs the correction for
that
particular import session.

Some SPOT images in the CCRS (Canadian) format contain an error in the sensor
attitude data on the tape header, which make it impossible to control the image with
SOCET SET. If you find this to be true, ask your tape supplier for a replacement tape.
This is not a problem with SPOT tapes produced by the SPOT Image Corporation.

Using SPOT images
When creating a project which will include SPOT images, the geodetic datum must be
based on an earth-centered ellipsoid such as WGS 84. The reason for this is that the
SPOT satellite ephemeris and attitude data are based on an earth-centered system. Before
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importing your data, make sure your project has an origin near the center of your SPOT
or JERS data set. It should be in the same hemisphere for Geographic projects, or the
same UTM zone for UTM projects.

Interior Orientation is not required with SPOT images, since the sensor is a digital
camera, resulting in a known, fixed relationship between each image pixel and the sensor
lens.

SOCET SET can accommodate images from different sensors simultaneously. From the
user’s point of view, there is little difference between triangulating a block of frame
images, SPOT images, or a mixture of both. When triangulating SPOT images, there are
thirteen parameters which can be adjusted: the focal length, the 6 parameters of position
and attitude, and the 6 first degree components of position and attitude with respect to
time. Apriori estimates for these are obtained from the SPOT header data.

The recommended number of ground control points is 4-6 per model (or per multiple
image strip if all images are from a single orbital pass.) Pointing accuracies range from
6-20 meters. If there are no ground control points available, the expected absolute
distance error is approximately 500 meters. A single control point can correct for model
offsets due primarily to timekeeping errors.
Two control points can correct for offset and azimuth errors.

Outputs
Outputs consist of an ASCII support file and a binary image file which is tiled with a
header in a tiled format. The support file is created in the data directory used by the
current project file. The display of support data is provided by the window popped-up
from the main SPOT menu.

Importing From CD-ROM
SPOT Import recognizes the data format for SPOT Scene and CCRS CD-ROM products.
On Unix, the CD-ROM must be mounted on the directory “/cdrom.” If this is not the case,
ask your system administrator to mount it there. The root directory of the CD ROM must
have subdirectories called “scene01,” “scene02,” etc. for each scene on the disk. If you
have difficulty importing, you can also try identifying the files with the Importing From
Disk interface.

Importing From Disk

SOCET SET can use disk files for the SPOT data. There can be one single large file
containing the VVolume Directory File, Leader File, Imagery File, Trailer File, and Null
Volume Directory File or these files can be kept separate. If the files have the SPOT
Scene naming convention, e.g. vold_01.dat, lead _01.dat, imag_Ol.dat, trai_01.dat,
null_01.dat, then you can click on just one of them and the rest will be filled in
automatically. The disk file selection box also allows you to select more than one file.
You can use this feature if you are having difficulty in importing a set of files and would
like to try a different file ordering. The files are read in the order that you click on them.
You can specify multiple files by clicking on them while holding the Control Key.

Transferring Data From Tape to Disk
You might want to transfer your data from a tape to disk so that it can be subsequently
imported from disk on a different workstation. The steps to do this are as follows:
1. Mount the 9-track CCT on a tape drive. In this example the device name of
the tape drive will be /dev/rmt/7n.
2. Use the <install_path>/bin/tape_struct executable to determine the files and
record size.
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% <install_path>/bin/tape_struct /dev/rmt/7n
As a result of this command the messages should reflect the file number and
block size of the records in each file.

3. Edit the <install_path>/bin/copy_spot _to_disk script to reflect the input
record block size. This script file should reflect the following commands
which must be correct in order to copy records verbatim to disk files

dd ibs=360 if=/dev/rmt/7n of=vold_01.dat

dd ibs=3960 if=/dev/rmt/7n of=lead_01.dat

dd ibs=8640 if=/dev/rmt/7n of=imag_01.dat

dd ibs=1080 if=/dev/rmt/7n of=trai_01.dat

dd ibs=360 if=/dev/rmt/7n of=null_01.dat

mt -f /dev/rmt/7n rewind
Some older SPOT images were on two tapes at 1600 bpi for a single image. If
there is a second tape involved, then repeat these first three steps for the second

tape as well using _02.dat in place of _01.dat for the output files.

Strip off the first 8640 bytes from part 2 of the image which is imag_02.dat using
the following command:

dd if=imag_02.dat of=strip_02.dat bs=8640 skip=1
Second, you then concatenate the following input files into one output file:

cat vold_01.dat lead_01.dat imag_01.dat strip_02.da
trai_01.dat null_O1.dat > scenel

4. Now proceed to import the disk image file, as described under importing
from disk.

3.1 Orthomosaicking
3.1.1 Preparation

3.1.1.1 Create new Datum (e.g. PRS92) and Grids (e.g. PTM and
UTM)

To add a new datum or grid, the ASCII files in this directory
(C:\SOCET_SET _5.3.0\Internal_dbs\
GEODETIC) must be edited before running Create Project.

SUMMARY OF FILES OF GEODETIC.DAT AND GRID_PARAMETERS

geodetic.dat - Contains numerical definitions of all
datums, including names.
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Do not change any of the datum names
contained in this filell!l
R R R e R R S e
grid_parameters - Defines grid coordinate systems (state
plane, etc.)

geoid84.dat - Defines mean sea level geoid; Binary
(non-ASCI1) file

ellipsoid.dat - Defines reference ellipsoids

geodetic.doc - For reference only; not used by SOCET SET
software

DATUMS

To create a new datum, you must add the appropriate
information to File geodetic.dat

Restrict new datum names (including the ID NUMBER)
to 80 characters or less.

B R R R AR A R S e

The values for each datum in the geodetic.dat file are
arranged in pairs of lines. The values for each column are
as follows.

Line 1: Num D_name

Line 2: E code A F dA dF*10™4 dX eX dY eY dZ eZ G_code s
rX rY rZ use_approx

The last 5 values (s, rX, rY, rZ, use_approx) are optional.

Num = serial number of the entry within the file.
D_name = name of the datum (sometimes abbreviated,

should be 80 characters or less).
E code = 2 character code for the reference ellipsoid
corresponding to this datum
A = equatorial radius (semi-major axis) in meters.
F = flattening (defined below).
dA = difference between this datum®s radius and
WGS84_radius (reference only)
dF*1074 = difference between this datum"s flattening and
WGS84_flattening multiplied by 10,000 (reference only).
dX, dY, dz = offset of this datum"s ellipsoid with respect
to the centroid of the earth (WGS84), expressed in meters.
exX, eY, eZ = error estimates for the datum offsets (+ or -,

expressed in meters).
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G_code = EPSG Geographic CS Type Codes, Based on EPSG Datum.
Numbers 4200-4999: valid codes
Number O: undefined
For details, see the website:

http://www.remotesensing.org/geotiff/spec/geotiff6_html#6.3
2.1
s = scale for 7 parameter transform.
rX, rY, rZ = Rotations for 7 parameter transform.
use_approx = if 0 use rigorous 7 parameter transform

if 1 use approximate 7 parameter transform

NOTE: Use meters to specify earth radius and XYZ offsets.
DO NOT USE FEET. If you are working In a feet-based project,
the conversions will be performed automatically for you by
SOCET SET. Use radians to specify rotation.

The fTile "geodetic.doc® is provided for reference and is
not used by the workstation. However, you should add an
entry to the geodetic.doc file,for reference purposes.

The file 'grid_parameters'™ defines the various grids the
operator may choose from when running the Project Creation
function In SOCET SET.

This file is used by the Project Creation process to create
a menu for the operator to select a grid. A grid must be
added

to this file BEFORE running the project creation process if
you want to use the grid. The format of the file is defined
in comments in the Ffile itself.

A grid is a localized coordinate system based on a map
projection that is well suited to the local region. Every
state has one or more grids defined, called "State Plane”
coordinate systems.

EARTH SHAPE
The oblateness of the earth may be expressed three
different ways:

flattening
eccentricity
eccentricity_squared

(a-b)7a;
sqrt ( (@**2 - b**2) [/ a**2 );
(a**2 - b**2) [/ a**2;

Where a
b

equatorial radius, and
polar radius.
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To compute ecc_squared from flattening, use this formula:

ecc_squared = T * (2 - ©);

FEET VS. METERS
All distances iIn these files are measured in METERS.
Distance values include:

the earth radius

XYZ offset of the datum

XYZ offset error estimates of the datum
false easting and northing

Do not use FEET units in these files!! If the coordinate
system you are using is feet-based (as are many State Plane
systems) don"t worry: enter the data (false easting and
northing) in these files In METERS, then select "Units =
FEET"™ during the project creation process. Thereafter, all
your input and output will be in FEET units. For more
information, see the Project Management chapter of the DPW
SOCET SET User®"s Manual.
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Sample file of geodetic.dat

VERSION 1.0
TR R T R T R R R R
T
#
# DO NOT CHANGE THE FIRST LINE (the '"VERSION' line)
#
# This file contains the parameters for specifying datums.
# Parameters for the standard datums are taken from
# NIMA document "Department of Defense World Geodetic System 1984,
# Its Definition and Relationships with Local Geodetic Systems",
# TR8350.2, Third Edition, Amendment 1 (3 January 2000),
# Appendices A.1, B.1-B.10 and C.1-C.2.
#
# NOTE: This file replaces old versions of both datum.dat
# and geodetic.dat.
#
# You can add lines to this file, to specify other datums, if you
# wish. If you do, be sure to follow the existing format. The
# values for each datum in this file are arranged in pairs of lines.
# See internal_dbs/GEODETIC/README for the format.
#
HHHHH R T R R R R
T
1 WGS_72
WD 6378135.00000 0.0033527795 2.000 0.00031000 0.0 1.0 0.0 1.0
0.0 1.0 4322
2 WGS_84
WE 6378137.00000 0.00335281066475 0.000 0.00000000 0.0 1.0 0.0
1.0 0.0 1.0 4326
3 [ADI-M]_ADINDAN(Mean_Solution)
CD 6378249.14500 0.0034075614  -112.145 -0.54750714 -166.0 5.0 -15.0
5.0 204.0 3.0 4201
4. PHILIPPINE_(PPCS)
CC 6378206.40000 0.00339007530393 -69.400 -0.37264639 -127.62200.0 -
67.2448 0.0

E code A F dA dF*107M4
dX ex dy eY
-47.0431 0.0 0 0.99999893998 0.000014872241633 -0.000023769979580 -
dz eZ G_code S rx ry
0.000007649875327 1
rZ use_approx
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Sample file of ellipsoid.dat

VERSION 1.0
HHAHAHAHAHAHAHAHAHA AR AR AR AR AR
#

#

#

# DO NOT CHANGE THE FIRST LINE (the 'VERSION' line)

This file contains reference ellipsoid names and their
associated constants. Refer to NIMA document TR8350.2,
Third Edition, Amendment 1, 3 January 2000,

"Department of Defense World Geodetic System 1984",
Appendix A.1

You can add entries to this file if you desire.
When doing so, please use the following guidelines.

1. Use underscores () instead of spaces in all
ellipsoid names.

2. Make sure that you specify a unique 2-character
ID code for the new ellipsoid. This will be
the same code that you will use in file
geodetic.dat for any datums that will use the
new ellipsoid.

3. If you want to specify subclasses of ellipsoids
(similar to the Bessel 1841 and Everest
ellipsoids), the first character of the
subclass line must be a space.

4. Equatorial radius, flattening and eccentricity
squared values are included in this file for
reference, but are not used by the software.

It is not critical that these values be
accurate in this file.

HHEHFHFHFHFHFFHFHAFHFHFFRFRHRHFEHRHHHHHHHH

HEH R R R R R R R R
#

#

# Ellipsoid Name ID Code Equat. Rad(a) Flattening(f)
Ecc_squared

Airy_1830 AA  6377563.396 0.003340850641
0.006670539999

Australian_National AN 6378160.0 0.0033528918692
0.0066945418545

Bessel 1841

Ethiopia,_Indonesia,_Japan_and_Korea BR  6377397.155 0.003342773182
0.006674372231
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Namibia
0.006674372231
Clarke_1866
0.00676865799729
WGS 1972
0.0066943179
WGS 1984
0.00669437999014

Sample file of grid_parameters

BN  6377483.865

CC 6378206.4

WD 6378135.0

WE 6378137.0

0.003342773182

0.00339007530393

0.0033527795

0.00335281066475

B HH R H R R AR

AT
#
#
#

# DO NOT CHANGE THE FIRST LINE (the 'VERSION' line)

these steps:

HFHEHFHFHFHFHFHFHFHHFHAFHFHHFHHFFRHEFRFRFRHRHFHHHHHHH

a) Project Create (selecting a Grid coordinate system)
b) Coordinate Measurement - CoordinateTransformation subwindow
¢) Annotation - Gridlines / Ticks

d) Control Point Measurement - data entry coordinate system
e) Triangulation - Interactive Point Measurement

ADDING GRID DEFINITIONS TO THIS FILE

1) Edit this file. Add your new grid definition into this file.
It is usually easiest to copy an existing grid definition and change it
rather than typing-it in from scratch.
You may add your grid anywhere in this file after the first "VERSION" line.
Most users find it most convenient to place their grid as the first coord system.
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This file is the grid file. This file defines the various grid coordinate
systems that the operator may select when creating a SOCET SET project.
This file is used by several SOCET SET applications:

If you want to create a grid coordinate system and use it in SOCET SET, follow

2) You can delete other grid definitions out of this file if you want to.
3) Save this file back into /usr/geoset/internal_dbs/GEODETIC/grid_parameters

4) Start SOCET SET. When you run Project Create, you will see your Grid in the
the list of grids when you select the Grid option under Coordinate Systems.



FORMAT OF GRID DESCRIPTOR

(1) The first line describes the grid name and datum info.
The grid name follows the keyword GRID_TYPE and may be any string you like:
it sole purpose is to distinguish between the various grids in this file.
The values for DATUM_NAME, DATUM, OFFSET and ERROR are those
ontained
# in file geodetic.dat for the datum in question.

#
#
#
#
#
# Each grid is described in three sections:
#
#
#
#
#
c

Error
estimates of
Name Earth XYZ offset XYZ offset
Grid of Equatorial Eccentricity From earth From earth
Name Datum Radius Squared center center

. " | | | '

GRID_TYPE al_e_27 DATUM_NAME [NAS-C]_NAD_27(CONUS) DATUM 6378206.4 0.00676865799729 OFFSET -8 160 176 ERROR 55 6

The numbers on this line can be in scientific notation (e.g. 6.69E-03) or in normal
floating point notation (e..g 0.00669).

The XYZ offset is measured from the center of the WGS_84 ellipsoid (Z axis up thru
North pole; X axis thru Greenwich meridian; Y axis thru +90 degrees longitude).

(2) The middle lines describe the projection. The possible projections are:

TRANSVERSE_MERCATOR_PROJECTION
CASSINI_SOLDNER_PROJECTION
HOM_PROJECTION (Hotine)
LAMBERT_CONFORMAL_PROJECTION
MERCATOR_PROJECTION
POLAR_STEREOGRAPHIC_PROJECTION
POLYCONIC_PROJECTION
STEREOGRAPHIC_PROJECTION
TRANSVERSE_MERCATOR_PROJECTION
UTM_PROJECTION

HFHEHFHFHFHFHFFHFHFHAFHFHEFEFETEH
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HFHEHFHFHFHFHFHFHFHAFHAFHHFHFFFFHFFHFEHFEFHFHFFHFFTTIHAFH R FEFFEFHFEHFFHFHFHHFHF SR

NEW_ZEALAND
SINUSOIDAL_PROJECTION

Each projection has a 2 to 4 lines of definition.

The content varies depending on the projection. The syntax
for each projection is described below in the "sample" grids.
For example, for UTM:

keyword
defining the
projection
I
\Y
PROJECTION_TYPE UTM_PROJECTION
ZONE 1

(3) The last line holds false easting and false northing (in meters).
These are positive offsets added to the projection coordinates to force
most values to be positive. Generally, the Positive and Negative
false eastings are identical. IMPORTANT: If your grid does not
work properly, make the first and second numbers the same and
the third and fourth numbers the same, e.g.

F_NORTH_POS 10000000 F_NORTH_NEG 10000000 F_EAST_POS 500000

_EAST_NEG 500000

FEET VS. METERS

All distances in this file are measured in METERS. Distance values include:

- the earth radius of the datum

- XYZ offset of the datum

- XYZ offset error estimates of the datum
- false easting and northing

Do not use FEET units in this file!! If the grid coordinate system you

are using is feet-based (as are many State Plane systems) don't worry:
enter the data (false easting and northing) in this file in METERS, then
select "Units = FEET" during the project creation process. Thereafter,
all your input and output will be in FEET units. For more information,
see the Project Management chapter of the SOCET SET User's Manual.

FALSE EASTINGS AND NORTHINGS

XY Coordinate values in a grid coordinate system are often negative (e.g.

X values are negative to the West of the origin point). However, many grids
are defined to force the XY values to be always positive. This is achieved NOT
by moving the origin point, but rather by adding artifical offsets to the
mathematically correct XY values. These offets are called "false northing" and
"false easting". These are usually large positive numbers.

IV-2-15



HFHEHFHFHFHFFHFHFHAFHAFHHFHFFRFRHFRHFHHHFHHHH IR

HFHEHFHFHFHFHFFHFFHAHBFHFHEFEFERFEREHR

There are two false values for X: false easting positive and false easting
negative. The former is used when the X value is positive, and the latter
when the X value is negative. The same for Y: false northing positive and
false northing negative.

The false easting positive and false easting negative should be identical
(we are not aware of any coordinate system in which they differ).

The false northing positive and false northing negative are usually identical,
but will be different in some rare cases. For example, the UTM grids
(transverse mercator, with origin at the equator) use different values

for false northing positive and false northing negative.

The false eastings and false northings are always defined in this file in
meters, even if you are defining a feet-based grid. If you are using a
feet-based grid, you may find the following conversion

table useful (note: these values are based on the

International Foot definition; if you are using the U.S. Survey Foot, these
values are not valid):

FEET METERS (use in the grid definition below)

100,000 30,480
500,000 152,400
1,000,000 304,800
2,000,000 609,600

LATITUDE / LONGITUDE

All latitude and longitude locations are specified in radians, not degrees.

Degrees WEST of Greenwich are expressed as NEGATIVE radians. For example,
118 degrees west is represented as -2.059488517353309 radians.

If you have a location in degrees, and you need to convert it to radians, use

the degree-to-radian conversion program (activated under the Tools menu on the
main SOCET SET menu).

SCALE REDUCTION FACTOR:

The central scale factor is another way of expressing a scale reduction:
e.g. a scale reduction of 1:10,000 corresponds to a scale factor of 0.9999
This is used in transverse mercator, hotine obligue mercator, and
stereographic projections.

STATE PLANE DATUMS

The entire Unites States is covered by 122 grids called the State Plane grids.
There are two versions of the State Plane grids: an older set based on the NAD 27
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datum and a newer set based on the NAD 83 datum. This file contains both

the old and the new state plane systems. For example, California Zone 6 is
ca_6 (old, NAD-26) and ca_6_83 (new, NAD-83). For reference, the two datums
used for State Plane grids are:

Datum Equa.Radius ecc_squared  XYZ offsets XYZ Accuracies

NAD 27 6378206.4 0.00676865799729 -8.0 160.0 1760 5 5 6
NAD 83 6378137.0 0.00669438002290 0.0 00 00 2 2 2

COMMENT LINES

All lines in this file beginning with '#' are treated as comments and ignored.

ECCENTRICITY AND FLATNESS

The oblateness of the earth may be expressed three different ways:

flattening = (a-b)/a;
eccentricity =sgrt ( (@**2 - b**2) [a**2 ),
eccentricity_squared = (a**2 - b**2) [ a**2;

Where a = equatorial radius, and
b = polar radius.

To compute ecc_squared from flattening, use this formula:

ecc_squared =f* (2 -1);

GEOTIFF
Each grid definition may be followed by an optional GeoTiff ID number line.
The format is:
GEOTIFF <id_number>
This line is optional, and if it does appear, it must be the final line
of the grid definition. The ID numbers are obtained from the GeoTiff
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(a) Coordinate System

Coordinate system for all control points carried out under the Philippine Plane

Coordinate System (PPCS) in 1992,
The characteristics of the PPCS are: L o B
PRS A2 e
(i)  Spheroid Projection
Clarke’s Spheroid of 1866 . sy
Semi-Major Axis -6,3782064) T '
Semi-Minor Axis :16,356,583.8
Flattering - 1/294.98
X Shift to WGS84 :-127.6220m
Y Shift 10 WGS84 1= 67.2448m
Z Shift to WGS84 (- 47.0431m

(i)

(iii)

(iv)

X Rotation to WGS84 : 3.06762 arc seconds
Y Rotation to WGS84 -4.90291 arc seconds
Z Rotation to WGS84 =1.57790 arc seconds
Scale Correction to WGS84 &1.06002ppm
N SRR SRS
Projection
Transverse Mercator, in zones of two (2) degrees net width
Point of Origin
Intersection of the Equator and the Central Meridian of each

zone, with Northing of 0 meter and Easting of 500,000
meters.

Scale factor at the Central Meridian :0.99995

Zone No | Central Meridian Extent of Zone
I 117° 116° 00’ 1w 118° 30
n 119° 117 30 o 120° 30/
jug 121° 119° 30" 10 122° 30’ |g=%
v 123° 121° 300 w0 124° 30/
\' 125° 123° 30" w0 127 o0

Zone I was occupied for the project. Two (2) existing GPS
stations, namely NVY-1 and ISB-2, which were established
by National Mapping and Resources Information Authority
(NAMRIA) in 1992, were chosen and applied as the
Northing and Easting geographical coordinates datum for the
project.
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3.1.1.2 Establishing the path/directory where the images are to be
located.

Before you can import or display imagery with the software, you must
create a project. You can think of a project as a container holding the
data for a set of images you are going to utilize. The data you extract
from a set of imagery will be stored in the project directory that contains
that set of imagery. When you create a project, you specify the
coordinate system and datum to use for the project. You also will specify
the disk directories of where the project and imagery data will be stored.
Most importantly, you give your project a name. The name of the project
file is the name you assigned to the project with the extension.prj when it
was created. The software stores the definition of a project in a special
project file.

SOCET SET uses the computer file system to store its project data. The
following figure depicts the directory tree the software uses to store its
data.

<install_path=

data) images/ (default
Image Location)

boulder/ ‘ escondido/ boulder/

boulder.pr] | escondido.prj |

Most software applications require that you first load a project. Once you
have loaded a project, you can then operate on the imagery and other
data contained therein. You can import images into the project,
triangulate the images, perform feature and terrain extraction, and create
image products to export. The locations of the image files are defined by
entities called Image Locations.
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1. .Create the path/directory location of the image file.

Bioges o [n]

Pl (Edi Vi | Favatites: Toalk  Hein | ﬂ"
Qo v () - (T | seaen [ v | |5 = X )|
address |2 CSOCET _SET 5.3.0Ymages | EGe
Folders: ¥ || Mame = Size | Type | pate o
= bin :J |Ziescon File Foldet- 6f12/200
1) data | “jharbor - déma File: Folder 6/12f200
& () do Db File: Faolder f/4200;
[ | 5) Escondida Trainina Data J (spot File Folder 6/5/200
B 12 images: Stest ) File Folder 6412007
I_—-n| Becan ;ﬂ53033130304090248431.ﬂ.tiF 2,264,884 KB TIF Image 681200
\—=) harbor_demo
E3g
1) spat
i 20! |14l | *

N

Open “SOCET SET 5.3.0” Click “Project”, select
“Create/Edit Project”

Drata Review
Delets
Lopy:
Systam Administration) b
Job Qusus

3. .A “Create/ Edit Project dialog box will appear. Click the
browse = button in the “Location “box.

I Create ; Edit Project — — {1 >
File Options Help

Froject: |eztirEiiamesnn

Prajsct Pathe |ENSOCET_SET_5.3.0%databescon2iiames

D &b [wGs 84

¥ T
=

Eoardinate Spstern: | Gnd / State Flane

Lat/Lor Format: | D0MMES
Vertica| Hefstehce. “Ellipzoid
& M5 [EGMIE -1

Kirmun Ground Elswation [eshmated)  [200.00

M Ground Elewvation (estimated] |400.00
Location  |escon _!
‘“welcome to Create/E dit Project. Modifping projects

currently in use by other stations iz not adwized
Curient project esconZframes. prj loaded successfully
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4. A “File Location” dialog box will appear. Click “Edit
Locations” _Edttesstens 1y tton

2l

DEFALILT (208657 OME]
test (208657 OMB]

tnal <hio such dir

escon [208657. 0ME]
spot [208657.0MEB]
harbor [208657.0MEB]

s
oK. I Cancel | Edit Locatiars |

5. .A “location.list-WordPad” dialog box will appear. Type
the directory (e.T._lc:\SOCET_SET_5.3.O\images\spot).

Then click “Save” =],

Fie Edt Vew Tsart Fomat Hefp
njla] Sl ) fale)- %H

DEFAULT  C:\30CET SET 5.3.0%inages

test 1\ S0CET 38T 53,0

trial C:\30CET SET 5.3.0\inages\trial
EsCOl C:\SOCET SET 5.3.0\Inmges)escon
apot C:\SOCET SET 5.3.0% immges'apor
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3.1.1.3 Creating Project.

You use Create/Edit Project to create your project. Since

most SOCET SET applications require a project to be  loaded,
you must create a project before you can proceed with importing
and extracting data.

1. .Click “File”, select “New”.

{_}Create / Edit Project = i.g[ 3|

File  Options  Help

Ww,m@d
L ¥anjeck:

i
IE: MWSOCET _SET AB3Mdata
I

Saye
; WiES_ A4
Save As l,, = —l
| Select Coardinate Syztem l
Exit Il _J

Lat/Lon Format: | DDuMBMSS :i
Veilical Heference. ¢ Ellipeaid
W+ MSL |EGME|E 'I

Minirum Ground Elevation {estimated] |

Marimurn Ground Elevation [estimated) |

Location: [DEFAULT =

\Welzome ta Create/E dit Project, Modifving projects
currently it uge by other stationg iz not advized,
Current project ezconZframes. pri lnaded succesastully
Enter attibutes for new project

B
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2. .Click the down arrow = in the “Coordinate System” box
and select “Grid / State Plane”.

ChCreake Edit Project ey =
File Dphions Help

Project: iw“iflf!'i'-'.l

Froject Path |C:ASDCET_SET_5.3.04data

Diabun | T u
I:_Zl:rnrl:ﬁ'nata Systerm: I Select Coordinate System :J
LawtLon Format; [ D] 29 Coordinate Syster

el A tgg LITtECI‘:astature

Firimum Grewnd Elsseation [estimated] |

Pt asiriur GEround Elevation [estimated)] |

Loeatior:  |DEFAULT |

Welcome bo Creates/Edit Froject. Modifying projects
currently in use by other stations iz not adwized
Current project test_new. prj lnaded zuccessfully
Enter attributes for neve project

et

3. .A “Select a Coordinate System” dialog box will appear.
Scroll down the arrow and select the desired coordinate
system (e.g. Philippine_UTM_51N). Then click “OK”.

{ ' Select a Coordinate Systerl) 7| x|

Generdl |I_ITM |[%

Gauzz Boaga Italia Fuso Owest :I
Britizh_Mational_Gnd

PTh_zone_1[117]
FTh_zone_2[119]
FTh_zone_ 3[121]
PTh_zone_4{123]
FTH_zone_5[125]
:Philippine LITH &1H

Selection:
[P|'|I|ID|JII'!E_|_| TR

Ok Eancel
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4. Click the browse = button in the location box. A “File
Location” dialog box will appear. Select the image file
location [e.g. spot (211451.2mb)] Then click “OK”

QK.

V¥ File Location i 1=

DEFALILT (2171457 . 2MB]

test [211457.2MEB]

tral <o such dir:

ezcon (217451, 2ME]
fzpot [217457.2MB]

&

| 0k, Cahcel Edit Locations |

5. .Type 0 in the “Minimum Ground Elevation (estimated)
box and 1800 in the Maximum Ground Elevation
(estimated) depending on the highest elevation of the
project area. Click “File”, then click “Save”.

' Create ; Edit Project =) =l

Fite Options . Help

L

P Jurnnea
L jeck. ok
ﬂc:asumtsa_aamdaxa
= FHILIFPFIME_[PPLC
Save &S - 5] —l
! Exit Grid / State Plane _:l
Lat/Lion Fammat: | D0k MESS ;I Litits: I Meters '*I

Wertical Feferencel 7 Ellipanid

& MsL [EGMas =]

MJmmum-Er-mHﬂd Elewation Testimated] |III

M asirnunm Ground Elewation [estimated] | 1200

Location:  [spot __'

“elcome to Create/Edit Froject. Modifying projects
currentiy in uge by other stations iz not adwized.
Current project esconZframes. pr| lonaded successfully
Enter attributes for new project

]
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6. A “Project Name Selection” dialog box will appear. Type
the desired project name (e.g. monospot) in the “Enter

Project Name” box. Then click “OK” __2

{2 Project Name Selection = 21 x|

Enter Project Mame

Imu:unu:uspu:ut 1

ok Cancel |

7. .Check the bottom box of the “Create / Edit Project”
dialog box, if the project “monospot” was created.

|l Create / Edik Project |
File: Dptions Help

Fropect: lrnunnsnnt

Froject Fath. IDHSDEET_SET_E. 3:.Mhdatabmonospat
Diatur: |F'HILI FFIME_[PPCS] ;!
t{wﬂ;d’imata:-‘.%f}rstgm: | Gnd ¢ State Flane ll

Lat/Lar Famat: I DOMMES = I Uriiks: I Meters #I
Vertical Reterence. ™~ Eligsaid

f* MEL |EGMEIE ,]

Wi Ground Elevation [zstmated] |0
i stirnui Grourid Elevation (estimated) |1200

Lacatioh: |3|:n:|t

Curent project ezconZirames. prj loaded successfullp
Enter attributes for new project

=
Starting...
i

Project monozpat: prj created
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3.1.1.4 Importing the Image (SPOT DIMAP)

If you are importing SPOT data with three bands, you will see a
popup menu asking which bands you want to import. If you
select “All Bands (color)” the three bands will be merged into a
single color (3-band) image file. The name of the support file
will be what you entered in the name box. If you select “All
Bands (grays)” the three bands will be put out as three separate
monochrome images. The name of the support file(s) will be
what you entered in the name box concatenated with
“ band_n.sup,” where “n” is “1” “2” or “3” for the three bands.
If you select “Band n only,” it will behave the same as “All
Bands (grays),” except only the single band you select will be
imported. For SPOT4, four bands are available.

1. Click “File”, select “Load Project”.

| £ SOCET SET® 5.3.0Erport

File: Froject Preparation Extr:

Load Images
buto Loader
Save Image Load Print
Exl
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2. A “Select Project File” dialog box will appear. Select the
project name (e.g. monospot.prj) that was created. Then

click “oK” _¢

_‘Select Project File: 21 %)
Files

MELC.pr|

bagui prj

esconframes. o

ezsconblochksetup.pr
ezcohbwatiames pr|
harbor derno.pr
ILipir. pr|

monozpob o
tezk pry
testd.pr
best_spot.pr

Selection

monozpat. pry

[ LCancel
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3. Click “Preparation”, select “Import”, select “Image” and
then click “SPOT DIMAP”.

' SOCET SETi® 5.3.0Export_20070308 - Copyright € BAE 5YSTEMS Na

File F‘rn|ecli-|5;a|.:.ar_ati'|;n Eutraction Products 'Output Preterences Took Help

|F‘rn:niec:l. n'n:mf:n: [ripait/Refarmat

m Minificzation N i TIFERRD
Image Dodge and Balarce Features 4 Oitha
m Irkenor Dnentation b SECI Ground Pairits GeaTIFF
| Contral Point Editor 5011 Image Points Bog
1 Mult-Sensor Triangulation R
Reaqistiation [ e — World Fis
Reszampla i o)
Build Fast Sensor Maodel BINGE Framie
Carnera Calibration B
uickBird Basiz
HuickBrd Standard
Wwotldview Basic
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[KONDOS

Land5at
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4. A SPOT DIMAP IMPORT<monospot.prj> dialog box
will appear. Put mouse arrow inside the “’DIMAP files
box and click right mouse button. Click the “Add” button.

i SPOT DIMAP Import <monosg

sopOob.prf = ._I IXI
File  Cptions  Help
— DHMAF Files

Dy add. |

- Clutput | e

I7 Copy rmages bo

Location:  |spot _;I
Format: | TIFF Tiled |
Edit Mames: |

Start: I

8

5. A “Select one or more files to add” dialog box will appear.
Use the down arrow = in the “Look in” box, browse and

locate the image file (e.g. METADATA.DIM) to add.
Then click “Open” ~ Heen

" select one or more files to add =
Lackir: |3 C-AlCA/Spats_onginal/CDEAS CEMEDT! = = E e =
||:| -
| METADATA DM

E

Fils name: ["METADATA.DIM Opan
Filz tyge: | DIMAR Files [%.DIM] = Cancel I
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6. The selected image file will be reflected in the “DIMAP
Files” box. Set Format to TIFF TILED. Then click “Start”

Start

L ESPOT DIMAP Import <mo ispobiptis -{ol x|
File Options  Help

—DIMAP Files
CMICAYSpoth orginal \CDBVSCEMENTAMETADATA. DIM |

4 | »]

—Dutput Images
v Copy images -

Laeation: 'Ispot J
=l

Farmat: | TIFF Tiled

Edit Mamez |

Shart I
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7. See information at the bottom box and check if import is
complete.

{1 5POT DIMAP Import SharaspoEn= o ] A |
File  Ciptions Help
- DIMAR Files

CANCANSpots onginalsCOBMSCENEOTAMETADATA.DIM

o |+

~ Dutput Irages

¥ LCopp magss o

Lacation: lspnt _I
Famat: TTEE Tied -
Edit Mames |

Pleasze wait...

Created 530331 30B0Z280235561 A sup
Reformatting image. ..

binitying 530331 50B02280 2355614 sup...
Concatenating TIFF files. .

|mport complete

Skt |

8. After importing the image, click “File”, select “Load
Images”.

" W SOCET SETE 5.3.0Export

' File Project Freparation  Ext
| Load Project
1 Autn Loader :
i S ave Image Load Point

E it
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9. A “Image Loader” dialog box will appear. Click “Create”

e | to create a view window. Select the image file
name (e.g. 53033190602280235561A) and click “Load”.

Image Loader e = ]
[:\?« Let Filtar: Right Filter
EI;IDI:IEIinu:Ie:-:_aII )
E30331 0022802355514 :
7173 Angeles F17 3 Sngeles
GRAPHICS _OMLY J}_ GRAPHICS _OMLY
[Laad
—Wiave Contial Panel
Waw;" a =] | Currert Point = | Creats | Diestrop I
Stereo Mods| MHr’T_a'gi;r:.._l Eloze: |

10. A view window will appear displaying the imported image
(e.g. SPOT).

JGO2ZE02UNA0LA. ;IELE[
7 =AMone = Faifosn  =1[Tah =1 &1 3% »
| &= o /&5

IHSFT =@ & 4 i 2|
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3.1.1.5 Importing the Image (Topographic Map)

1. Click “Preparation”, select “Import”, select image, and
click “World File”.

¢ SOCET SET@ 5.3.0Export_20070308 - Copyright € BAESYSTEMS National Security Saluk
File F"rnienl Freparations Exfraction F'mi:lul::ts Output Prefarenices Tools Help

I mipart
|—F.{m,g,3I = q o ki
Lor: 23505 Minification Teitain TIFERRD

Image Dodge and Balance Fiaies , itk
Interior Drefitatcrt b A4S0 Giound Paints GeaTIFE
Em!:!ul F'D‘il‘-‘lt'E'ditIDr ‘&-EE” Image Points pDog
[ulltrEEREar TiahgUIEmF NI.TF

T ’ | oldfe |
Fesamnle k -
2. .An “Image Import” dialog box will appear. Put mouse

arrow inside the “Input Image Files” box and click right
mouse button. Click the “Add” button.

L Image Import/Reformat Sspok o) x|
File Options Hzlp

—Ipput Imags Filefs]

fidd, ., | [%

™ Identity Bnly Georetetenting . |

-~ Dutput Imagels):
 Suppoit File Only

&+ lniage ahd Suppart File

Location: Ispot_sata

Image Format: | TIFF Tiled JPEG

il

Prafin: | St I

Duitput Nae: |<image:

Select input image(s).

Sharr |
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3. .A “Select one or more files to add” dialog box will appear.
Use the down arrow X in the “Look in” box, browse and
locate the image file (e.g. 7173-111 Angeles.jpg) to add.

Then click “Open” ~ Heen

L Select one or more files to-add 7| XI.
=

Look in: |23 C:AICA/DJT_Datafimages! x| = E ek

,ﬂ P73 O'Donnell.jpg l<__|‘:i[| 707541 Dagupan City Bmijgw 2] 7173 Cabanatuanjpg [t

70731 M Finatubesjgw £ 707541 Dagupan City Smeipg [ 717341 San Migueligw |
w5 7073 Mt Pinatubiopg. [ 71724 Malalas jgw |5 7173 SanMiguelpg |t

0740 San Carlos jaw ﬂ 71724 Malolos jpg TIP3 Angeles jgw
jaw :r_l {074 San Carles jpg @ T172 Guagua jgw 5 172U Bngelés.jpg It
ipg [0 70744 Camiingjgw  |I] 71724V Guaguaipg 73V Talacigw |
| ,:_I_T] FO074-|| Camiling: |pg @ 7173 Cabanatuat. jgw ,ﬂ 173 Tarlac.pg |_[
4] | 2
File rame: |"71?3-|I| Angeles.ipg”
File typs | Input Image Fils(s) [ * | Caticel|

4. The selected image file will be reflected in the “Input
Image Files” box. Click “Georeferencing”.

L Image Import/Reformat <spok Satas = O] X
File Cptions . Help

~ Input Image Fils(s]
E717 3 Angeles ipg

r |.C|Em'tity-.tl-n|;l,1- L}@ 'Eeotsferéhcing.__l

i~ Dutput Irage(s)
™ Support File Orly:
' Image and Suppoit File

Location: Ispnt_sata _I
Image Format: | TIFF Tiled JPEG "i JPEG Guality: ISD
Frefis: | Suffin: I

Dutput Mam: [<images __l

Select input image(s]

Start I
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5. A “Georeference Data” dialog box will appear. Select
“Other” under “Source” column. Click “Select World
File”. Click right mouse button.

JGeoreference Data = . 2{x

Cither

~Contiet ground coordinates (Other ol
(o pirel ceritsr

A p'»te"( ouler edge

oK Cancel |

6. A “World File Selector” dialog box will appear. Select the
required world file (e.g. 7173-111 Angelse.jgw). Then click

uopen”.

World File Selector [ .

Lok in: | 1) images

i [ R o 2

71RO _rectify
@ TO72-1 Olongapa. jaw
70731 O'Donnell jgw
= 7073411 Mt Pinatubo jav
@] 70741 San Carlos.jgw
_ |10 7074-11 Carmiling. jow
O=abdiap 7075-11 Dagupan City S jaw
{15 71 72-1 Malalas g
. 7172-Iv Guagua,jgw
T173-1 Cabanatuan, jow

WU [ 7175 San Migue g

.?1..'--3:-111 Anaelss.iaw
ﬂf ) 71731V Tarlac, jgw
- [ 71741 5an Jose.jow
i@ F174-11 Munaoz. jgw

i Hepetit
Dooumert:

My Ceputer

-

B 7174-11 Gerona Smijgw

=] 7174:1v Cuyapo.jaw

% 7L7EIT 52 Micolas dgw
7175-111 Binalonan, jow

= 7z72-1v Angat Sm.jgw

7273111 Sibul Spring Sm:jgw

|50 7273-14 General Tinia Sm.jgw

|1 7z74-111 Palayan City S, jgw

F274-IV Pantabangari Smi.jgw

727511 Burgos Sm.igw

|i=f soaooindes_all.tfw

iy ik .Fﬂl’f name:

Flaczs

{71731 Angeles jow

DW'

Files of pe:
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7. The world file parameters will be reflected in the
“Georeference Data” dialog box. Then click “OK”.

{ #Georeference Data = _ 2]

Image. | uLx Ly [URs Uy [t [ LRy L Ly | Souce
1 [7730 Angelesjpg | 229735203 1RGERTARION EESEED,ZESE 1RBAAT3 BT Di 263630 2I]3i 1651103810 229736.203 1651103 8108 warld

Lsad fome .

- Carner ground coordinates [Other ol

1% At pixel center At pieel cuteredae:

Ok Cancel )

8. Set Image Format to TIFF Tiled JPEG. Then click “Start”.

£.0 Image Import/Relormat <spo aLa g _Igi XI
File Opticris | Help
~Inputiniage Filefs)

T173 Angeles.jpg

i~ Idertity Orly. GEG?ef’Efencihg.,l

—Dutput Imags(z]
i Support File Orly

7+ Image-and Support File

Losation: [spol_sata 1%
Imags Formal: JPEG Ouality [30
Prefis; I— Sufis: I—

Dhutput Marme: |< Images J

Select input image(s)

Start |
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9. After importing the image (e.g.7173-111 Angeles.jpg) is
done, click “File”, select “Load Images”.

" B SOCET SETiE 5.3.0Export
|_File ‘Project  Freparation  Ext
I Load Project

¥ Auta Loader
| Save Image Load Paint
Exit

10. A “Image Loader” dialog box will appear. Click “Create”

e | to create a view window. Select the image file
name (e.g. 7173-111 Angeles) and click “Load”.

=TEY
[%Left-ﬁ[tef Right Filtar
!x Hefresh Ix

RO00Dindex_all B0000indey_all
R0 I0BN2280235561 A t | 53033190602280235561 4
TIP3 Arigeles

71721 Angeles

GRAPHICS_OMNLY : B GRAPHICS_OMLY

Ll

~iew Cantiol Parel

ey | __'_I IEurrent Faitt ;! Create | [Astran |‘

Steren Modsl Manager.. | Claze - I
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11. A view window will appear displaying the imported
image (e.g. 7173-111 Angeles).

ol x|

Yiew2 : T173-1I1 nnqees GRAPHICS DMLY « F= m] §.5
R L e e
IOE= 0/ AL
rEshi=1E & &

Ih s .
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3.1.2 Import Ground Controls and SPOT Images

Ground Point Import reads ground point data in an ASCII format into the
internal Ground Point File Format. The input ASCII file is restricted to one
ground point per line. Each ground point contains a point ID along with an
(X,Y,Z) coordinate. This information can be in any order, butit must all be on
one line.Obtaining this window is as simple as clicking Preparation > Import
>ASCII Ground Point Import on the main workstation.

| 5 Grouni Pt L s (= 5
e Qe f=p
(ricud Fie Tl l— J
e A o B B [ |
ik id Bt Fie: l—
Ll | Pirjar Hairse: =
Lo ] lie
sekechimpud lis
1)

Ground point control types of horizontal, 3-dimensional, and vertical are used
within SOCET SET. Ground points which have a value of 0.0 exactly will cause
the control point type setting to change. If your data has a control point of 0.0 0.0
3.2, the point type will be set to vertical (Z only). If your data has a value of
2456.8 23778.9 0.0, the point type will be set to

horizontal (X and Y only).

You use ASCII Ground Point Import to translate and import ground point data
from an external source into the native SOCET SET ground point file format.
The units of the data can be either decimal for UTM, grid, LSR, or Geographic
projects (see below), or degrees minutes seconds for any project. Degrees
minutes seconds must be entered as “+-DD:MM:SS.SSS”. The presence of two
colons is mandatory. When you create a Geographic project, you specify a
preference for coordinate display. If you import a file with decimal numbers into
a Geographic project whose display preference is “dd.dddd” the numbers will be
interpreted as decimal degrees. For all other Geographic projects, decimal
numbers will be interpreted as radians.
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Edit Input Format Option
This window provides you with a way to specify the order of the information in
the input file. Click Options > Edit Input Format on the ASCII Ground Point
Import window. You can save this ordering in an input format file for later use
with other ground point files.
The Fields column on the right of the ASCII Ground Point Import window
(above), indicates the current order. To change a field setting, select the desired
format from Format Selection on the left. Then click on the appropriate field on
the right.
There are seven format settings from which to select: ID, X, Y, Z, Code, Ignore,
and lllegal.

» “Code” has no meaning for ASCII Ground Points.

» “Ignore” is used to ignore any information that may be specified in a
field.

» “lllegal” indicates that a field should not contain any information. The
entire point is discarded should any information be found in a field
marked as “lllegal.” The following are some examples of legal settings
for the input fields.

| _cEdit lonus bt U T

Fosmat Feleciom T

| [3
L=
ol
-

| LIK Ll

EXAMPIE 1 EXAMPLE2 | EXAMPLE 33

1: IO | B 1: Ignors
EXAMPLE ] EXAMPLE2 | EXAMPLE 3

- X 1 X 2:X

I|Y i Z Y

4: 4: Tlazal 4: Z

i Ignors 5: Magzal 5: Code

6. Ignore §: llagzal 4: Ignora
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3.1.2.1 Edit Ground Control Points file.

The GPS Ground Control Points file has several Field columns that need
to be edited based on the seven Field column format settings (1D, X, Y,
Z, Code, Ignore, and lllegal) being used in SOCETSET.

1. Open GPS Ground Control Points (text file) in Excel.

B Microsoft Excel - gop,_fist.xls

IV-2-41

) B U et Roma Took Die Widow fep R
3 om x fivsery  ugBID EEEAS N uu+°3| |
QAR I3 R gl e s i,

e v ,ﬁ 260960 53

A | B DO 0 [ E|F[G]
il . PRSG2 X PRS2 Y Hevation-Hevation diference
2] W L 169819153 30 20 1300
B kS G916 M0 M8 919
4| myEmear | mER el 40 2B B
B ROMANOTON e T6ES 90 28 147
] Mese #N D160
1| NG 29148624 e B0 &7 8%
3| e AR g 0 W m
0| ABSRERDGE | 2wl BN M0 BB 8%
0 AeEeANCTON e TN BN B2 16
] sos0Ge | 30 56 0 A 20
| sETON | aMioM TAERY 100 90 2B
13| 01252 BRDGE J00660.70 113023400 7200 6006 1194
16| 513513 PRIGE 6T T0RB BN R4 135
15| S4B ERDE 2973758 ORI B0 & 80
6] BloolbGlR o 263A3E E4e80 %000 G308 309
T D16 16 JUNCTION 28068230 Ml 8200 3793 1407



2. Delete

save file to *.csv format.

unnecessary

Field

Columns.

ET Microsoft Excel - gcp_list.csv
i=] ple Edt Vew Insert Format Tools Data

P | (S| 1008 =

E Arial

2 B T B [T RS | [+ = e |
D21 - 5o
| A | 8 | c© SR
| 1 |50 274572 .52 1698191 .53 33000 |
| 2 |502 284407 35 1689629.16 34 00
| 3 |503 28503627 1686969.12 4200
| 4 |504 278627.80 1706457.48 37.00
| 5 |505 282713.07 1714043 .42 45.00
| 6 |506 29149624 1717591.18 5500 |
| 7 |507 29395631 1719087 12 77.00
| 8 |508 29940151 172440900 7400
| g |509 300977 67 1729218.00 83.00 |
i 510 310398.82 173154573 202 00
l 511 304110.74 1730564 .91 10000
i 512 30066070 1730234 .01 200 |
| 12 513 300486.72 1731078.03 76.00
| 14 |514 297375.89 173737817 88.00
| 15 |515 29636388 173748920 9000
i 516 280582 30 1722327 .55 52.00 |
| 17 |517 27823921 172017060 5400

3.1.2.2 Import edited Ground Control Points File.

1. Click “Preparation”, select “Import, and click “ASCII

Ground Point”.

Y SOCET SETR 5.3.0Export 20070308 - Copyright €1 BAE 5YST

Then

File  Project | Fieparation Estrashon Froducts .I,'].utput_ Freterence: To

|P1q'|e|:t:_ zarto
|F>§-a’1'_am;'2'l 41!

Imiage 3

finification Termrai b

Image Dodge and Balatice
[mberniar Orentation k .
Cantrol Paint E ditor
Multi-Senzor Trangulation

A5 Image Paoits

Beaistraticn 3
Rezample b
Build Fast Sensor Modsl

!:ameta-EaliI:lr«atiun
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2. An ASCIII Ground Control Point Import dialog box will

appear. Click the browse button in the “Input File
Format’” box.

| % ASCIT Ground Poink Tmpork <carks
Fils Optiorss Help

Iipu File Format | 2
o #4501 round o Fie: il
Output Ground Point File: |

Uriks: I Project Mative :I

Select input file

Ll |

3. Another ASCIII Ground Control Point Import dialog box
will appear. Select “Default.gcp”. Then click “Save”.

.ﬁSEII Ground Point Import ?iﬁ]

Saveite | ) MISC > «EckE-

Wi Compiter

-
-

Files riarrie: |D etault.gcp

Le Ll
i

Save as type: |.~’-‘«SEII Ground Faint Files (*.cp] Canel |
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4. Click the browse button in the “Input ASCII Ground
Control Point File” box.

e Opiens_Help

irput Fils Format: [Defaultacp
It A5 CIf Ground Poir File: |

Dutput Ground Peint Fis: |
Units: | Project Mative

_VASCIT Ground Point InTpolrt < ek s ;IU[#_{[.
-2

Select input file
‘wirite in the output file name:

Bt

5. An “ASCIII Ground Control Point Import” dialog box will
appear. Click the down arrow, browse and locate the
directory where the gcp text file is located. Select the file
(e.g. “gep_list.txt™). Then click “Open”.

2| x|
Lok ir: |Lj 0JT Diata j 4 E = B~

adoc

| Siimages

[ I5RT

7
E]

File name: |.g!c:p_|isl.lﬂt j Dpen
Filsoftype.  |* -] Caricel |
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Click “Options”, select “Edit Input Format”.

¢ ASCII Ground Point Impork <SSt : |' m| E‘

File | Options Help

InputMu.gcp N
St Accuracy, i

[Fiput PRl y 4 st tat i.l

Output Ground Point Fils: |

Ltz | Project Mative :]

Select inpLt file
Wwirite i thie output file name:
Select output file

Start |

Edit Input Fotmat. %

An “Edit Input Format” dialog box will appear. Select the
settings in the “Format Selection” box the fields (e.g. ID,
X, Y, Z) that were used in your gcp text file. Then click
“OK”.

L Edit Input Formal 2|
Format Selechon  Fields

y e N

i 2oiE

2 i

Ciode 4 £

liicie: B |gnore
vl |E: lanore

ok I Caticel
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8. Type output ground point file name (e.g. gcp_spot) in the
“Output Ground Point File” box.

T4 ASCII Ground Point Tmpork et Sl =] $71|
Fil= Options  Help

Irput File Formak: ID efault.acp ;J
[hput 45C1 Ground Faint File: Igcp_list._[}é _I

Dutpot Grauhd Point File: In fleshcarta sathgcp spot.apf

[ ik Froject Matpe

Select input fils
tdite in the output file name
Select output file

Stait |

FLLs

9. Click “Options”, select “Set Accuracy”.

4 ASCII Ground Point Tmpork <csein s ;_lglﬁi
File | Options Help

pput  EdEInpUEFormat,. 1 e

o T ..

Outpuit Ground Paint File: in:u fileghcarto zathgop spot gpf

I

LIrits; I Froject Mative _j

Selact input fils
Wirike i the output file name:
Select autput file

Stark |

Set Aocdracy. b
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10. A “Set Accuracy” dialog box will appear. Type “7” in “X
Accuracy” box, type “7” in “Y” Accuracy” box, and type
“10” in “Z Accuracy” box. The values are the handheld
GPS accuracy level in XYZ. Then click “OK”.

Hdcouracy. |7

Y decmany |7

2 dccuracy: (10

0k Cancel

11. Click “Start”. Check the bottom box if conversion was
successful.

ASCII Ground Point Tmpatk <caitins oY ]
File * Options  Help
Ea_:_n;lt Fite Farmat: IDefault.gcp

Irput ASCN Ground Point File: Ign:p_list.t:-ct

Eutmﬁﬁm_uhd Fainit File: !n fileshcarto_sathgop spot gpd

ks I Project Mative

AE=i11]=H

Select autput file
Conversion has begun ...
Conversion completed succeszsfully

sl phle

Start
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3.1.2.3 Using Control Point Editor

Control Point Editor creates a file of control points, which are used by
Triangulation. Use the Control Point Editor to create, view, edit, or
change a file of control points.

One of the important features of the Control Point Editor is that it lets
you input the control point data in one coordinate system, and save the
file in a different coordinate system. Selecting an alternative datum
changes the display and input values. These are converted to/from the
underlying project datum for storage in the .gpf file. This could be used,
for example, when you have a pair of well-controlled images in a UTM
project, but you want to collect control points for a State Plane project.
The major capabilities of the Control Point Editor are as follows:
» Creates a new ground point file or modifies an existing ground
point file.
e Saves the ground control points to the current project or a
different project.
» Converts the list of points to any project’s coordinate system and
datum.
* Measures (in three-dimensional space) ground points from
controlled imagery.
« Drives the extraction cursor to a three-dimensional ground point
location for any point in the list.
» Displays and accepts control point data in the current project’s
coordinate system or an arbitrary coordinate system and datum.
There are four ways to build a file of control points:
» The Control Point Editor,
» The Interactive Point Measurement window of Triangulation,
e Ground Point Import, and
» Coordinate Measurement Log.
If you decide to use Control Point Editor for inputting your control
points, you should run it after you create a project, but before running
Triangulation. If you are going to use well-controlled imagery (e.g.
PPDB) to fabricate control points, you must import the well-controlled
images before running Control Point Editor.
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_WSOCET SETiE 5.3.0Export 20070308 -

File Project | Preparation Estiaction Product:

Praject: zarta_ Import b
=dLon: Miniification: |
Image Dodge and Balance

|terine Crisntation
it Editar

Multi-Serson Triangulatiot

Fiegistration b
Rezample b
Build Fast Sensor Model
Camera Calibration

1. Click “Preparation”, select “Control Point Editor”.

2. A “Control Point Editor” dialog box will appear. Click the
browse button in the “Ground File” box.

1 Control Point Editor <carto_sat.pryiz:

File: - Help

=101 x|

Graund File: Icaltn_sat.gpf
System
~Point List: 0 points

|

[Foursnt_project | Datum: [PHILIPPINE_(PP | [Elev ML) =]

Find Paint; | [ Exact Match 1Y A7
Foint|D Type I L;Ise,l
wilong frilat z
Coordinates
Arcurscy

‘ MoveTo ||_ Dirawt Points: ;

"Welcome to Control Point Editor.
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3. A “Select Ground Point File” dialog box will appear.
Click the down arrow button in the “Look in” box and
locate the folder of the imported ground control point.
Then click “Save”.

[_#select Ground Point File

Look i |9 C/SOCET_SET_5 3 O/datalcarta llesicate_satzd =] #= [T] oF 5 =

cHEea
acgs ===

=1 hats_backup
(i temparany_dir
[ 300 gpt

| carto sat.opf

File nanj_!a:,.lcarto_sal.gpf Save

U

File type: | Graund Point File [*.gpf) Es| Cancel

4. The GCP point ID will be reflected in the Point ID box.
Select one point ID (e.g. 501), the coordinates XY and
elevation Z will be shown in the Coordinates box. Edit the
Accuracy values with respect to X/Long, Y/Lat, and Z..
Select another point ID and edit the accuracy. Repeat the
procedures until all the needed point ID accuracy have

been edited.
() Conkrol Point Editor <carto_satZprjs= TR, 1o =
File  Help
Ground File: [carto_sat.opf L |

Swuster:  ["curentproject .| Dawm [PHILFPINE_FF .| [Elev MSL1 =]

= Point List: 125 points

FindFoirt: | # EsactMaich A 1w
Pairit 1D | Type | use E!
E_D_“'I == Chtil _"Ji_

502 YZ Cntl = [V

503 SZ Ot v

504 MZ Ol > |l

505 e =i

X/Long ‘viLat z

Coodinates. | 274572520 1698191.530 33.000
‘Accuracy | 7.000 10.000|

MaveTao l [~ Draw Points:

Welcome to Control Point Editor.
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5. Click “File”, select “Save GPF.

U Control Point Editor <carto_satZpri=

536 Frafsels

.

J Daturm: [FHILIPFINE_[FP __| | Elev [MSL) |

Exit = : :
AL & Eswact Match I 5]
Paink D Tupe | Use il
s e
S0z EoA e |
503 B |
a04 2 Cnrl _1"7
505 S Ot I =il
sdlang iLa Z
Coordinates 274572520 1692191,520 22.000
Acocuracy 7.000 F.0o0 10.000
MoveTo | Diaw Paints

*whelcome to Control Point Editor,

Save GPF
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3.1.3 Measurement of Image Coordinates (Points)

There are four ways to measure ground points in imagery:

» Automatic Point Measurement (APM) (in Triangulation)

* Interactive Point Measurement for APM

* Interactive Point Measurement (IPM) for Blunder Detection

* Interactive Point Measurement for Simultaneous Solve
The decision of whether to run IPM before of after APM depends on the kind of
ground points you have. The following table gives some guidance:

WHAT TO RUN SITUATION

APM before IPM You have a few control points; and you want to Solve
(after APM) before running IPM so that it is easier
to find the control points in IPM.

IPM before APM You measure some control points and some tie
points in IPM (in one image only), then you run
APM to transfer these points to other images
and to measure additional tie points.

IPM only You have just one image. Or, you have lots of
control points and you don’t need tie points.
APM only You have no control points. To interactively review the

tie points measured by APM, you use IPM. Neither
APM or IPM You have measured the image points on
an analytical plotter, and imported them with ASCII
Image Point Import, and are using Triangulation only
for the Solve process.

Control Points are points with known ground coordinates (XYZ, or XY, or Z).
You must enter the location into the IPM window. Triangulation stores this data
in the project Ground Point File. You must also use the extraction cursor to
identify the control point in all the images in which the point is located. The
image space positions are stored in the Image Point Files (IPF).

Tie Points are points on the ground that you can identify in two or more
overlapping images, but you don’t know the ground coordinate. You use the
extraction cursor to identify the point in all the overlapping images. The image
locations are stored in the Image Point Files (IPF). An entry is created in the
Ground Point File (GPF) for each tie point. APM will create tie points
automatically.

Check Points are points with known ground location (XYZ) that are not used in
the solution, but are provided to help the operator perform a quality control
check after the solution is complete. Check points are also called diagnostic
points.

Ground Point is an umbrella term that includes Control Points, Tie Points, and
Check Points.

Image points are the image space locations (in lines and sample
coordinates) of Ground Points. A single image point is stored for every instance
of a ground point in an image. For example, if a tie point is located in 4
overlapping images, and you measure it in 3 of the images, then 3 image points
are stored. Image points are stored in the IPF files. An image point must be
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associated with some ground point. If you somehow have points in IPF files
which are not reflected in the GPF file, transfer them using the Reset > Transfer
Image Points menu selection.

Ground Point Selection

Ground Point consists of two tables containing ground point information. The
upper table lists all ground points in the current Ground Point File. Clicking the
LMB on any point in the table moves the extraction cursor to that point and loads
the measured and unmeasured images.

Image Point Section

This area contains the image status list which displays all images containing the
selected ground point. The point status is either locked or unlocked, measured or
unmeasured. An X in the appropriate field indicates locked or measured. The
Master field indicates which images are loaded left or right. The left master
image is always used as the master when Auto Two or Auto All is selected.

3.1.3.1 Opening an Automated Triangulation file.

1. Click “Preparation”, select “Multi-Sensor Triangulation”.

File Fraject | F'rep_EITEIl'iDn- Entraction  Froducts

- Trnport »
lF"n:nect: carka i .
[ilon: 25048 e s
Image Diodge and ‘B alance
=]

Intetior Origrtation ¥

Fmift Edikal

Reagiztration
Resample
Build Fazt Senszor Modsl

Camera Calibration
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2. An “Automated Triangulation” dialog box will appear.
Click “Setup”.

Tﬁagﬁg’gdé_tjbn files |carto_sat. atf

SetlE I

.w'lf-:_Li_laméﬁ: Bt EAzuE TR I

|Hitsfaetye Poil i ESzliemsni I

Hitmderlyetastinm I

S lie I

ULk

saEBINED |

Beading image 1 of ztrip 5 Remain: 1 :I
Reading image 1 of strip & Remain: 0
Triangulation file waz successfully read.

Starting Setup ...
-

3. A
“Setup” dialog box will appear. Click “Add” s
~Setup <carto_sat.ati= ?_I__lx
Ground Peint File: [carto_sat.apf il
bt Papqlap@] Setup Block | =L |
—Sitrips
Strip [ l Ize I Kappa l
Reverse Ordef I Add. | Hemoye |
— | Fages:
it Fie I [die I'Sné:hs_:ul L%‘ I
Hegeree ider | A Eehiave | ImageliaEta: I
Help K | Cancel L

]
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4. A “Strip ID Sequence” box will appear. Type a number
] 4

(e.g. 1). Then click “OK”

{_IStrip ID Sequence 2| %

s2p.3e-asa(no. spaces]

|1

K Cancel |

5. A “Select Support File(s)” dialog box will appear. Select
the image (e.g. 53231704022100242422A.sup) in the
“Available” box. Click the arrow = to copy the selected
image to the “Selected” box. Then click “OK”

Ok,

i *Select Support Filefs) 1 2| %]

Images
Avilable: Selected
B0000indes_all sup Fa0231 704021 (02424228 sup

520231805021 802505414 sup
530331803040302484 31 & sup
52331 8060228023547 14 sup

1

1

53033190602 2802355614 sup

530431 905020302393624, sup _EH
7074 San Carlozsup

7075/l Dagupan City Bm.sup

71734 T arlac: sup

174 Ciyyapo.sup

175l Binalonan. sup
GRAPHICS_ONLY sup EI

A |

ok Cancel
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6. The created strip 1 will be reflected in the “Strips” box and
the selected image (e.g. 53023170402100242422) will be
reflected in the “Images” box.

| "Setup <carfo_sab.atf= EI Xl
Gtaurnd Pairt File: [carto_sat gl il

it Papilsts gmum_.&.aﬂ Eseiiar I |
— Strips-

Sirip D Use |Kappa
1 15

Aoverssider|  add | Pemove

~lmages-

Suppot File Use | Sensor
1 [saem7nanzioeszazzie (sPOTS
ReverseDider | Add.. Remove | ImageDats:. |

Helo
7. C

ok | camed |
_ i)

lick “Add” under the “Strips” box. A “Strip ID Sequence”
box will appear. Type the next number (e.g. 2). Then click

uo KH

]9

. #Strip ID Sequence ?'H!

353,355-558{n0_spaces]

{2

oK ] LCanicel |
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8. Select the next image corresponding to strip number 2.
Click the arrowilto move the image to the “Selected”
ok,

box. Then click “OK”

{1 Select Suppart Fileds) . - ﬂlﬁl

e
vl Seferted
50000 all g 50791 BOSI2) BOZBSATA s

BA0Z3 0402002424228 sup

RA03N A0304030248431 b aup
620331 80R 022802354714 sup
SalaaA06022R02355E A
Ba0431908020302333624 aup ﬂ
7074 San Carlos. sup

{75 Dagupan City Bm.2up

173V Tarac sup

1178V Cupapo.sup

11751 Emalatiar, sup

GRAPHICS_ONLY.sup El

Fie ||

% | o
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9. Repeat steps 7and 8 until all the needed images have been
selected. Then click “OK” Ok,

_Setup <carto_sat.atl: M
Advanced. | Ground E‘ﬁhf File: ,|c:arh:|_sat.gpf J
fiuto Populate SEtﬁpElDﬁ{:l Eﬂi&[{@rln‘iiil

Gl

1 Strip |0 h;U.se Kappa ﬂ
3 W

4 4

3 5

i-=F =
-
L

Fleverse Order | Add.. | Rermave

~Images

Suppoit Fil lUse | Sensar
1 |530431906020302393625. sup v SPOTH

4 | 3

Hsvn.arséﬂrdﬁt' Add, | Femave | lmag.ﬂ[%léba;.,.l

Hep o | coee

)
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10. Click "Settings” and select “Enable Multi-Image Display.

File | Settings Feset Help J
— 'Graphicalﬁispray.

Trial
5 00| oA

Autanvatic Point Measurement.

Interactive Foint Meastiemett

Blunder Detection
Solve:
=y BINGD
s,
Starting Setup ... i!

Tnangulation file saved,
Starting |rteractive Paint

Meazurement .
-
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11. Click "Settings”, select “Graphic Display”.

> Automated Trianoulation ]

St v/

Aot FomtMegsmenes!

|tErsttive Fomt i essemsnt

Hilider Dietesha)

SilvE

alpe NG

Starting Setup . ﬂ
‘ol must ext M5T o caricel setup
changes.

Starting Setup ...

Tnangulation file saved

Starting S&tup ...

‘rou must exit MST to cancel setup
changes.

Starting Setup ..

‘ol must ext M5T to cancel setup
changes.

4|
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12. A “Graphic Display” dialog box will appear. Check “Tie”
box, “Control” box, “lcon” box, and “IDs” box.

Click  "Apply” Then click “Close”
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13. Click "Interactive Point Measurement”.

T =15

% Automated Triangulat
File Settings Resst Help

Triangulatior file: Icartu:-_sat.atf. J

S

Aitamatis Pt Messtement | |

| FiEratve Eandhing Easmerprent__l ﬂ

t§lunder I-E,I.e_tamu:nn |
e L) |
Salye HINGH |
Starting Setup ... il

Trnangulation file zaved.
Starting Interactive Point

Meazurement. .
ko o

14. An “Interactive Point Measurement” dialog box will
appear.

T Interactive Poink Measuremenkt (1PN} i i I X[

- Paint List: 126 pomnt
Firnd Point | [+ Ewacthatch Rt 17
Foint {0 Tupe | ues il
501 b Crbl =T i
502 WvE Crtrl = i
503 vz Crbl i
504 HTE Crtll =
2 vz Crbl |
506 vz Crtl = =
HAlong Tlat =
Cooidinates 274572520 1698191 530 23000
Aocuracy 7.000 7.000 10,000
~Images Painks -
Imsge (B [ Master [Lock | Measured |

PR e T I Sanple I Amkasal I

Settings. | Save | Tose |
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15. Select a point ID (e.g. 502) in the “Interactive Point
Measurement” dialog box. The position of the selected
point ID will be identified on the image. Move the cursor
if necessary to adjust the location of gcp on the position
described from the description data sheet.

¥iewl : 53033180602280235471A [ 530431905 0203023936 -lUIE[

|||?>‘i =M _Jmnam _J|ac.th_|'{pc@'@[
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Note: It is a good idea to find the ground control markers

in the image before you start measuring. It is very helpful

to have a survey map or description data sheet that shows

the ground control locations. Surveyors often use one of the
following as ground control markers:

* Accross or T-shaped figure painted on the ground
» Some notable geographic feature, such as a bridge, hilltop,
street intersection, building, flagpole, walkways, etc.

=

16. Once you have moved the cursor to the exact location,
check “Lock™ box in the “Image Points”. Click “Auto
Two” button if the point ID number is within two images.
Then click “Save”.

zxi
~Paoitt Lizk: 125 points
Fitd Peirt: [ ¥ Esact Match s
Point |0 Typs Use EI
b_'—” s Okl o v
50z VZ Entl |
_EE3 2 Tl :IF
504 HVE Crtil = I
505 SYZ il [
508 Y Cntl = | -]
=l ong “llat [=£
| Cooidinates 291 496,240 1717591180 55.000
EASSETE 7,000 7.000 10,000
~Image Points -
Irmage 10 tazter | Lock | Mezsursd
{53033 2060228023547 14 r
530431 905020 ; T

At Two | Sample | sutoal |

Settngs . | Save | Oiase |
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17. Select Next point ID (e.g. 506). Check “Lock” box in the
“Image Points”. Click “Auto Two” button if the gcp is
within two images (e.g. 53033180602280235471A and
53043190502030239362A). Then click “Save”.

- |0}

1 '¥iewl : 53033180602280235471A, 7 530451901 362
2 =0MSeit =[FullRoam =] Gath =] =§§=| & &|
|5 o ™ & & Bl [T -@éiél'?l

G020

Note: If gcp is only within 1 image, just click “Sample” and
then click “Save”

18. Repeat steps 15 and 16 until all the required gcp’s have
been measured.
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3.1.4 Calculation/Inspection

3.1.4.1 Simultaneous Solve.

Simultaneous Solve performs a rigorous triangulation adjustment of a
block of images to refine the estimates of their Triangulation parameters.
Simultaneous Solve uses the weighted least squares method of
adjustment in an iterative manner. It is capable of simultaneous
adjustment of blocks of images taken by different sensors such as frame,
panoramic, etc. It is also capable of recovering the interior geometry of
the sensors via added parameters.

Simultaneous Solve requires the following input: image coordinates of
control and tie points and their accuracies (image point files), ground
coordinates of control points and their accuracies (ground point file),
estimates of Triangulation parameters and their accuracies (support files
and Triangulation file), and the interior geometry of the sensors (support
files). All these data are automatically accessed by Simultaneous Solve
without your intervention.

Simultaneous Solve uses a method known as “bundle adjustment” to
determine the set of individual image parameter coefficients that
minimizes the relative line/sample differences between points measured
in overlapping images. The goal is to adjust the image parameters so that
the position of a point in one image corresponds to the same point
position in the other. If ground control is included, the parameters are
adjusted so that the same image point corresponds to the same absolute
position on all the overlapping images.

The method constructs a matrix of the linear equations and iteratively
adjusts each of the independent image parameters until the solution
converges below a pre-defined acceptance threshold. There are generally
two problems that can happen with Simultaneous Solve: failure to
converge, and excessive RMS residual error.

When you accept the solution, Simultaneous Solve will:

» Update the residual fields in the Ground Point File.

» Update the residual fields in each of the Image Point Files.

» Update the sensor model parameters in each of the Image Support
Files.

» Write a Solution Accuracy Quality Report file (with extension .rep) in
the project directory summarizing the image points, residuals, and
solution quality.

» Write a second, more detailed Accuracy Summary Data report
<atffilename>.atf.utri_rep. This contains information on QA statistics
not available under the regular solve bundle adjustment method.

1. After measuring all the needed gcp, click “Solve” in the
“Automated Triangulation” dialog box.
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s Autormated Triangulaie af.x

File Settings Reset  Help |

Tiiér‘!gulq‘th;ln_ﬁlﬁ; lE:altD_‘SélLEltf

SrtomsucsBnrb essunemetit I

Iiterseive Foambiv sssunemronl I |

Bicmsenlet=char: I

sl I

Lolve BINGEE [

whelcome o Multi-Sensor T riamgulation. -
Log file haz been created

Reading T nangulation File:
Feading image 1 of sbrip T FRemain:
Feading image 1 of strip 2 Remain:
Reading image 1 of stip 3 Remain:
Feading image 1 of strip 4 Remain:
Reading irmage 1 of stip 5 Heman:
Reading image 1 of strip B Hemain:
Triangulation file wasz successfully read.
Starting Solwe...

Click Start to begirr. :l

O=rtlm

2. A “Simultaneous Solve” dialog box will appear. Click
“Start” Start

imuitaneous Solwe '?l pos |
Path tdodsl: | Rigorous
Ibsratioen: | 1 of | &
# Ground Pre: |
Redundancy | ]
ROOT MEAMN SAUSARE [(RMS]
Image [pizelsl | 0.00
2 or Leng: | 000
M or Lat: | 0.00
Z ot Elew: | 0.0o
Dizplay
Hesidlals I Feport... I
Eatame: I
“Stark I Start Ak I
Save |
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3. Check if adjustment of measured gcp is finished shown at
the bottom window.

(T Automated Teiang :'-.;-'=: " — 3] =
File Settings Resst Help I

Trangulation file; l carko_zat. atf

=1 ] I

_
Aubsrisas Bomthiessuismet I _I

|

|

=l

Ihtersctze Bart kM essursman I

Biunger (Aefeciion !

S plve |

SalveBIfiEE J

Ineluding =tnp 2 image 1
Including =trip 3 image 1
Including <trip 4 image. 1
Including =tip 5 image 1
Including =trip & image. 1
Initializing solution matris
lrwerting zolution matri=
Computing [teration #1
Computing lteration H2
Computing lteration #3
Adjuztment finizhed.

3.1.4.2 Multi-Sensor Triangulation Residual

This window displays the residuals of image coordinates of all points
and the residuals of ground coordinates of all control points. The
residuals are displayed in a largest to smallest order based on image
residuals.

The display residuals window provides a flexible interface to perform
the following procedures:
* View lists of residuals
Change the ground point type
» Toggle ground points ON and OFF
Toggle individual image measurements ON and OFF
» Re-measure points
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1. Click “Residuals” _ Fesiduls.  jn  the “Simultaneous
Solve” dialog box.

{: Simultaneous Solve 2| x
Math Modal: | Rigonaus
Iteration: ER -

# Giround Pis. | g2
Redundarcy | 181

RODT MEAN SOUARE [AMS]
Image |piels]: | 1.298

Worlong | 5.056
MorLat | 9.810
ZorEley, | 4,288

Dizplap
Rescuss. | Repot. |
Pa_[ametgts;.. |

Start I Start At |

seve || olese

/.

2. A “Multi-Sensor Triangulation Residual” dialog box will
appear. An RMS (Root Mean Square) below 1 is
acceptable. If your RMS is above 1 you probably made a
mistake in measurement. Review the residual values of
each gcp and check the point ID which you think needs to
be re-measured.

s
I

L.EMulti-Sensor Triangulation Residuals B

Firu point: | Search |

Pairt 16 State  (Typs  |Lonfx |Latyy [HEZ |lmegelD Measuied] Line Sarrple
35 ROl | #1170 4337 530331 BB02281 il
328% [vzConl|  +0.980 4070 +0.04)530331 9060228 £.34
324 wYZCol 054 048 -00453033190802260 415
368( WYZOnil| 0240 0BT +000(53033190602280 49

#
bt
#
323i>< AYZCnbl| 033 028 -0.0253033130802280 X 254
#
his
bt
his

:l
g

303K SYZCnbl 40080 +034]  -0.00053033130602280 -2.40
304 AYZCnbl| 4062 4018 +0.0653033130650228( 1.04
5303318060228 -1.28
J35)% IXYZ Cril| 002 +032 002 /53033190602261 2713

- | . ool I e
L S T e S B S e B
4 I I}

o oo bon | | o e |l b

PRemeasuite Poinls].

Close. | Help...
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3.1.4.3 Reviewing and correcting GCP measurement with residual
errors.

Excessive RMS residual error

The RMS of all the image residuals for the block is reported once
convergence has been achieved. The acceptability of the RMS residual
error depends on the sensor type and GSD but should be less than 1.0
pixel in most cases. Values greater than this indicate that one or more
points is mismeasured and is skewing the solution excessively.

The Display Residuals menu can be selected to view the current image
and ground residuals for all the measured points sorted by magnitude.
Unfortunately, the largest residual points may or may not be the culprit
in skewing the solution.

The first strategy should be to turn off all control points and attempt a
relative solution first, unless the bad tie point is obvious.

If you examine a point with a high residual and it looks like it was well
measured, you can skip it and try other points until you find one that is
mismeasured. Examine points with even numbers of image overlaps over
2 (4, 6) and check the points between the first, third, fifth, etc. images to
make sure that the point is measured at the same location.

Also, move and remeasure points which are on rooftops or in trees. Trees
tend to move somewhat in windy conditions, or are difficult to measure
accurately and distort the solution when used for tie point locations.

It is recommended that solutions with excessive RMS error should be
discarded and not Saved. It is likely that the resulting math models are
degenerate, or at least worse than the existing approximate math model.
If the relative solution (control points OFF) shows good RMS error
results, the math model can be Saved and the control points can be later
remeasured. Usually the problem is not the measurement but the absolute
ground position specified for the point. You

should confirm from the original hardcopy control database, or other
sources, that you have the right coordinates for the right image point, and
that the elevation data is consistent with the project units (feet vs. meters,
MSL vs. Ellipsoid) as specified.
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1. After all the measured points have been calculated, using
the “Multi-Sensor Triangulation Residual” dialog box,
identify and select point ID’s which has a large Lon/X and
Lat/Y value. Click right mouse button and select “OFF".

ik
+2'.3U! +?.19§5303318050228[

¥

.t Multi-Sensor Triangulation Residuals ﬂﬁl
Fodgort | e |

PortlD |G (T |lowkt Ll |HZ |maelD  {Meawed| Lre e 4

§ BN W owy
g Qv v O 1 S
i oG vy e I T v /A
il AR i
i oY A0 08
A ok ool An an oEmemmy 00 48 08
| WO AR AN 000 S 11 '

et Foifs.
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2. In the “Automated Triangulation/Full Block” dialog box,
click “Interactive Point Measurement”.

'
:

b Automated Triangulalion,

Fils - Settings Reset Help

Tfiaﬂgulaﬁdﬁ file: Il::artu:u_sat.atf

Setup |

Automaic Point Messuisment |

Itesactive Point Measuiement |

Blundei Detection |

Salve |

SolvaBINEL |

ataring Salve,,,

Click Start to begin,

Beginning Solution ...

Loading solution data aray

Loading tianagulation [SUPARPEAGPF] data
[mediding stop 1 image 1

|hcluding strip 2 image 1

|ncluding =trip 4 image. 1

|hzluding =tip 5 image 1

[nicluding =tip & image 1

[ritializig olution matris

Iivirting zolution miakns

Cornputing Iteration #1

Computing |teration #2

Cormputmg [teration #3

Adjuztment finished.

Starting Interactive Point kM easurement..

| SNENEEN

L«|
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3. An “Interactive Point Measurement” will appear. Click the
down arrow. Locate and select control points (e.g. 538)
that were turned off.

. Interactive Point Measurement {IPM) 7| K’I

- Point List: 125 points

FindPont [ [V ExectMalch I 1l
ot D Tipe  [Use| 4]
837 i s 3
E38 = —
53 W7 Colll v [V
540 HrE Tl 3‘7 ‘
G4l Xzl wV | ¥

silong YiLat Z
Coordihates MO0 TEESTIZI00 24000
Avclitacy 7.000 7000 10000
—|mage Paits
Image D Master | Lock | Measured
{  [Ba033T 3060228023556 A L T |
bt The Sk | Aol |

suigs, | e | e |
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4. The position of the select point ID (e.g. 538) will be
identified on the image in view 1 and also in the gcp index
in view 2. Set active view 1 and move cursor to a new

position.
Wied | + 530331006ZZN23EEULA L ST 1= B3] [ viewz : so000index_all 1oy
|\|2>< ~1[Mono =l Fallfoam 1] Left _nﬁl ke &| y A = =
i e e S SR T j‘i@éﬁ i?] IS\ '

JUNCTION
#4_JUNCTION  ,s35| juneT
2_GCF =534_JUNCTIO

8536

e537_BRIDG
538_G

5. Check “Lock” in the “Image Points” box, select “Sample”
and click “Save”.

Paint List: 125 paints:
Find Point: | | [¥] Esact Match [IY [17]
| Paint 10 Type Use =1
533 Pz Conl e[ |
|534 - =
535 :
|535
537
|533 ™
[ 3/ chg < /Lat o
| Coordinates 253427090, 1689772100 24,000
| Bcecuracs 7.000) 7.000 10,000
tmage Pints
[ Image (D Master | Lock | Meastred
(1 |G3033190802250235561A E
[ auto Twa | [ Sarnple ] |' Ao Al [
[ Settings.. ] 1 Save ] [ Cloze J

Note: Repeat steps 3 - 5 until all the control points that were
turned off were selected, viewed and remeasured if necessary.
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6. Click “Solve” in the “Automated Triangulation” dialog

box.

Flle Settings Resst Help

<% automated TnanoulationdFullNae

Triangulation file lcarto_sat.atf

-

Sehip

Automatic Point teasurement

Interactive Point Measurement

Blunder Detection

Saolve

Sl HIEE

Ll &L |

Starting Solve...

Click, Start to begin:

Eeginning Solution ..

Loading zolution data aray
Loading tiangulation [SUPARF/G
Ineduding stip 1 image 1

Including strip 3 image 1

|heluding stip 4 image 1

Inciuding stip 5 image 1

|hciuding stip B image 1
Initializing solution matris

|rvverting solution mats
Computing Iteration #1
Carnputing Iteration #2
Computing lteration #3
Adjuztrment fnizhed.

Startirig Interactive Point Measure

7. A
“Simultaneous Solve” dialog

[+

PF] data

menkt:.

-
e

box will appear. Click

“Start”. Then check the RMS if value result is less than 1.
Then Multi-Sensor Triangulation is ok.

V- Simultaneous Solye 2=
Math.Hode}: I Higorous
Iteration: | 1 of | a8
i Ground Ps: | g7
Redundancy: | 2o
ROOT MEAN SQUARE [RMS)
Imsge [pirsksl | 0532
# or Long: | E£.433
o Lat; | E.559
ZoorEle | 3121
Display
Befiduals, | Report... |
Rsiametars,. . |
Start I Stark At I
Save I | Clozs I
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3.1.5 Using SRTM Data

3.1.5.1 What is SRTM?

The Shuttle Radar Topography Mission (SRTM) is an international
research effort that obtained digital elevation models on a near-global
scale from 56 °S to 60 °N, to generate the most complete high-resolution
digital topographic database of Earth to date. SRTM consisted of a
specially modified radar system that flew onboard the Space Shuttle
Endeavour during the 11-day STS-99 mission in February of 2000. To
acquire topographic (elevation) data, the SRTM payload was outfitted
with two radar antennas. One antenna was located in the Shuttle's
payload bay, the other on the end of a 60-meter (200-foot) mast that
extended from the payload bay once the Shuttle was in space. The
technique employed is known as Interferometric Synthetic Aperture
Radar.

The elevation models are arranged into tiles, each covering one degree of
latitude and one degree of longitude, named according to their south
western corners. It follows that "n45e006" stretches from 45°00'N,
6°00'E to 46°00'N, 7°00'E and "s45w006" from 45°00'S, 6°00'W to
44°00'S, 5°00'W. The resolution of the cells of the source data is one arc
second, but 1" data have only been released over United States territory;
for the rest of the world, only three arc second data are available. Each
one arc second tile has 3,601 rows, each consisting of 3,601 16 bit
bigendian cells. The dimensions of the three arc second tiles are 1201 x
1201.

The elevation models derived from the SRTM data are used in
Geographic Information Systems. They can be downloaded freely over
the internet, and their file format (.hgt) is supported by several software
developments.

The Shuttle Radar Topography Mission is an international project
spearheaded by the U.S. National Geospatial-Intelligence Agency
(NGA) and the U.S. National Aeronautics and Space Administration
(NASA).
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Part of the SRTM hardware is photographed through Endeavour's aft
flight deck windows about halfway into the mission. The mast is
deployed from the mast canister, and the main antenna can be seen
behind the mast.
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Acrtist representation of SRTM in space. Main antenna is located in the
payload bay, the mast is deployed to 60 meters (200 feet), and the
outboard antenna is attached to the end of the mast. (Courtesy of the
German Aerospace Center)

Version 1 of the SRTM data consists of the original Digital Elevation
Models produced by the SRTM project with data from the STS-99
mission in Feb., 2000, and delivered to

the National Geospatial-Intelligence Agency (NGA.) These data are
unedited and contain spurious data points in area of low radar
backscatter such as water bodies.

Version 2 is the results of a substantial editing effort by the NGA and
exhibits well defined water bodies and coastlines and the absence of
spikes and wells (single pixel

errors), although some areas of missing data (‘voids’) are still present.
The Version 2 directory also contains the vectorized coastline mask used
by NGA in the editing, called

SRTM Water Body Data (SWBD), in shapefile format.

Version 2 is a superior product and it is recommended for most users.

3.1.5.2 Data download from internet

SRTM data can be downloaded from
ftp://e0srpOlu.ecs.nasa.gov/
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3.1.5.3 Data modify by 3dem

1. Click “3dem” icon on your desktop.

METADATA

2. “3DEM Terrain Visualization” window box will appear.
Click “File”, select “Load Terrain Model”.

6= 3DEM Terrain Visualization — ;IQ.LKI
Fle Operation GRS Color Scals Gen Coordinates - Help.

Bave et an Bt

Seve Mandmage
Pt M:—.b-hhagei

ShvsTeraned T

Exit
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3. A “3DEM File Type” dialog box will appear. Check
“SRTM Data (hgt,bil)”. Then click “OK”.

DEM File Tvpe
— File Type

7 USGS DEM GeaTiff DEM
[dem. tar.gz. tgz. gz] [kif]

' SRTH Data T errain b atrix
[hgt, bil] [Eitn, =t]

" GLOBE Tile GTOPO30 Tile
[zelected from map) [zelected from map)

= Mars Yiking Orbiter b arz BAOLA
[img] [ima]

Cancel |

4. A “Open SRTM Height Data File” dialog box will appear.
Click down arrow and browse the folder where the images
(e.g. N14E120.hgt) are located. Select all the needed

images. Then click “Open”.

3 emee

2l x|

I 1148120 hat
=112 hoe
[lnisetz0.ngt

[=r1gE120.hgt
MIGE121.hat

File: name:

|"N1 4E120.hgt" "MN14E127 hgt" "N15E12D.hgt"ﬂ

Files of fype:

|SRTH Data [* hat,  bi

H

5. A “Overhead View” window box will appear.
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& Overhead Yiew -

Fle Cperation GPS Calor Scale Geo Conrdinates  Help

Latitude = Longitude = Elevation
16.8073 ~ 123.0781 -49.0 m

6. .Patch Missing Data

Occasionally it will be necessary to patch missing elevation data
points in the digital elevation model. This is particularly true
with the SRTM data, which may be sprinkled with obvious holes
where elevation values are missing from the terrain grid. These
holes can disfigure the 3D images of the terrain, and must be
patched.

Click “Operation”, select “Patch Missing Data”

& Diverhead Wiew —

File | Operation GPS Color Scale  Geo ©

Show DEM Specs
Chanege Projection [ 3

» F1 Owerhead “Wiew
F2 3D Scene

F3 Modifv Golors

F4 Spply/FPemove Map COwverlay
F5 Adju=st Map Overlay

FG Reszize Overhead Wiew

Wi Flwby
Grrmate Bl

St e ra e

7. Inthe “Overhead View” box, using the pointer arrow draw
a box covering portion of the whole image. Hit “Enter” in
the keyboard. Press “F7” in each selection. Select several
areas until you have selected the rest of the image. The
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application cannot process the data if the area is done in
one selection.

& Overhead View -

File Operation GPS Color Scale Geo'Coordinates  Help:

F

9.

' Latitude Longitude = Elevation
15.9010 | 122.0833 -49.0 m

Click “Operation”, select “Change Projection”. Then click
“Convert to UTM Projection”.

.Click “WGS84”. Then click “OK”.

Chooge UTM Ellipzoid

O & & &
WG5S WIEST2 MADE3 MAD 2T

Cancel |
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10. .Click “File”. Then click “Save USGS ASCII DEM”.

A" Overhead Wiew —

|File Operation  GPS  Golor
Load Terrain Madel

Save USGS ASCI DEM
ave Geo
Save Terrain Matrix

Sawve Map Image
Print Map Image

Sawve Terragen Terrain k

Exit

11. A “Save USGS ASCII DEM” dialog box will appear.

Type the file name (e.g. elmer_srtm.dem) in the “File
Name” box. Then click “Save”.

—
Savein | £ tools_sata R I e et

Y 30EM
CiCartoTest_0621
) GEOTALC NAMRIA
—Jolobalmap
J5RTM

[)winshot

ems_stkm.dem

My Documeants

o

My Camptes

Fﬂe FiamE: |e|mer_srtm.dem j ; Q,a,ve- I
5-3:98' a3 'ftﬁpe:- |QSGS_ DEM File [* dem] :] Cariel |
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3.1.5.4 Convert Data to ArcGrid by GlobalMapper

1. .Click “Global Mapper” on your desktop.

Vi Mapping

H

Zidem
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3. An “Open” dialog box will appear. Select the DEM file
(e.g. ems_srtm.dem) that was created. Then click “Open”.

open 2]
Lok i |;2 tonls_sata :_J = & E2-

i 3DEM

) CartoTest 0621
I GEOCALC_MAMRIA
)globalmap

[ TJ5RTM

Cwinshot

&ms_srtm, dem

My Computer

-
WP | File name: |ems_srtm.dem

| Open I
Cancal |

Ll L]

Files of ype! |Supp0rted Carmmonly Used Types

.Click “Tools” and select “Configure”.

;;_ Gilobal Mapper wB.03 - REGISTERED

File  Edit iew | Tools Zearch GPs  Help

- : v £00M filt+s
= HllalﬁJ Pan (Grab-and-Drag) Al+G _l
Meazure Alt+M [

Feature Info filt+P

Path Profile/LOS Blt+L

Viem Shed A+

Digitizer flt+0

Contral Center... A+
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A “Configuration” dialog box will appear. Set Projection parameters. Click “Add Datum” and
set PRS92 datum parameters. Then click “OK”.

Configuration

Gieneral I Vectar Dizplay I frea Styles | Line Styles |
Point Styles I Wertical Options I Shader Options Projection

Projection: Load From File.. |
[uTh = e To Fik. |

Lone:

[51 (120" E - 126" E - Morthern Hemisphere) =]
Dratuim:

{PRSE2 ~]|  Add Datum.

Flanar Lnitz:

Parameters:
Attribute | Walue

Create Mew Datum

Datum Mame: IPHSQE

Bbbreviation (Optionall: IF'hiIippine Plane Coordinatesystem (PPCS) in 1932

Ellpsoid:  [Clarke 1866 B

—Datum Tranzformation Method

™ 3-parameter (Malodensky) Transformation
{¥ T-parameter (Bursa-Walfe) Transformation

~=hifts to WE554 (meters) — Riotation to WE584 Gre-seconds) —

¥ Shift: |—121522 W |E.IIIETEE
¥ Shift |—r51244=3 ¥ |—4.gn:291
Z Shift |—41n431 7 |—1.5T?QIJ

~5cale Correction to WE584 (arts per million
Scale (ppm: |'1 Da00z

0k Cancel

-|UTM {Philippine Plane Coordinate System in 1992) - (644353990, 1492860658 ) [13° 30 04267 M, 124" 20'0158" E
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6. Click File”, select “Export Raster and Elevation Data”.  Then click “Export Arc ASCII Grid”.

Global Mapper w803 - REGISTERED
|File Edit View Jools Search GFS Hep
Dpen Data Filels)h_ Gt

Dpit Getiaric A0 Texd Filate).

Dpeti Al Filesih 2 Eﬂractary Tree..

Dperi EZW File fram the Web.

‘Dpet Data File 3t Fixed Seresn Losation.

Unload Al it U

Create Mew Map Catale,
Eind Bata Drilirie.
Diowilad Oniine Imagery/ Topo Maps (TerraBererUSAAIMEL

Lo Wotkepaee. Gt
Save Workspace. Girks
Save btk space Asm

Bl Scripd.,

l"iaptma SEFEEN E?aritents 10 Imaee:
Expm Global Mapper Packaee File.
and Elevation Data
Expm{ Weclor Bata . B ;
Hatrh Chouert/ Banrmipet Funnrl BT (Rinare Tarram: File

An “Arc ASCII Export Options” dialog box will appear. Click “Export Bounds” tab. Then click
“Draw a Box” button.

I Grid Export Options

General | Gridding Export Bounds

&l Loaded Data

) Al [Data Wisithle O Sereet
" LatfLon ‘Degrees)

Marth |17 [1195375 Waot

South I'I 4 I'I 22 Eas=t

% Global Projection (UTHM — meters)
Marth |1 21006091 545475 |1 TAE01 213272263  Wiest

South [161113871997276 | [323793660891561 | Esst
™ Caorner wf Size - Global Prajection (UTM - meters)
[arth |1 810060.91545475 |1 T4601 9132792863 West
Wilidth |1 497197 6466117498 Hejght |1 02922195481 997

" MGRS (Military Grid Reference System) Bounds
Top Left |30 G RP 14586 84068

IE'I P UF 93242 46136 Baottom Right
™ Crop to Selected Area Feature(z)

Bezet ta Lagt Exported Eaunds I
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. Draw a box to select the area limit to be exported to Arc ASCII Grid File by SOCETSET.

Crag a Box to & rt Boundz

' Hold down the SHIFT key when ﬂ%’aggim-'b;:aa!ectﬂw.-box

was [
5
2
.Click “OK” in the “Arc ASCII Grid Export Options” and “Save As” dialog box will appear.
Type the file name (e.g. emi_srtm.asc) in the “File Name” box. Then click “Save”.

Saveir: Ik_‘} tools sata ;i = F ek E-

J130EM
CartoTest D621
JGEQCALC_NAMRIA
~iglobalmap
JSRTM

Chwinshot

File name; Iemi_srlm.ascl :J | Save I
Save az lype: IArc ASCII Grid Files . asc) j Cance| |
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3.1.5.5 Loading Arc ASCII Grid File into SOCETSET

1. .Open SOCETSET. Click “Preparation”, click “Import”,
click “Terrain”, and select “ARC Grid”.

({_}SOCET SET® 5.3.0 - Copyright € BAE SYSTEMS National Security'Salutions Tnc 1990
File Froest | Freparation | Extrachion l"“-’mdt.rcwl Thitput  Preferences Todls Help:

ot oo D - b Datu

o Minification

DTER
Irsge Dodge and Balance e N I
Intencr Orsntation: 3 ASCl| Ground Faints ASEI DM
Control Pint Edior ASCHImage Pt e
Mlt-Sefisar T riangulation Yfisual Coverage Tool |
Rezample ¥ ; ESI
Buid Fast Sensor Modl s
covae oton st
NITF
BIL
TERCOM

2. .An“ASCIl ARC Grid Import” dialog box will appear.

P ASCITARC Grid Impork <estEasipsy ju|$3|
File. Help

inputASCIARCGRIDF: [ L]
Output DTH File: T ]

Laier-Left/Celsize Format: | Fiak- £

Select input file

35 |

4
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3. .Click the Browse button. Locate and select the ASCII file

(e.g. emi_srtm.asc) that was created. Then click “Open”.

ArcGridimport T

2l

i ij tools 3ata _}'_J * cf B

bxpengd?diexe

My Droaurnents:

My Computar

ﬁ
-

Fﬂenan:rﬁf |emi_srtm.asc :I ﬁPEﬁ I

Files of type: |

4. .Type a file name (e.g. elmer_dtm.dth) in the “Output

DTM File” box. Hit “Enter” in the keyboard. Then click
“Start”.

C') ASCIL ARC Grid Imppe <esktNss || 5.5
File. Help

lnﬁm}&mh ARC GRID File: |em|'_srtrn.asu: _.-..l
E‘rmgu‘i .DTMFHE— IrtD_s,at_E\eIi‘ner_dtm.dth
Lovwer-Left/Cellsize Farmat: [ Saior I

Select input Ale
Select output file

Sl
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5. .Wait till the application process the conversion. Check the
bottom box if conversion is successful.

(> ASCIL ARC Grid Import &5 (Ol =
File Help
Input 85T ARC GRID File: [emi_stmase .|
Dutput TR File: Irlo_satE'ermer_dtm.dtH
Lower-Left/Cellsize Fammat. | Pailian [}S_-’
[Select autput file : :J
Converzion has begun ...
Corversion completed successtully ﬂ
Start |

6. .Click “File” and select “Load Images”.

{_FSOCET SET# 5.3.0 - Cop

|HIE: Project. Preparation Ext
I Laiad Project

Laad Images
Auto Loader
Save Image Load Paint

Ewmit
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7.

An “Image Loader” dialog box will appear. Create a view
and select the required images to be used.

it Image Loader =] [ﬂ
Liett Filker Fiight Filter
S0000index al | ‘Refresh| | 50000index_al -
i A4 0210024 24220, 530231 7040210024 24224
5302318050218025054 14 _ﬁJ R30231 805021 B025064 14
530331803040902484 314 B30331803040902484314
530331806022802354714 {L B30331B0B0Z 2802354714
530331906022802355614 B30331 30602 2802355614
530431906020302393624 [ 530431905020302393628
7074 cropped Load, | | 7074 cropped
FO74- SanCarlos _'_i TO74:| San Carlos _'_'J
l—VTEw Cantial Panel- —
et | 1 || Cunent Point =] Create | Digstrop ”
Steren Modsl Mariager I Close: |

.The selected image (e.g. 53023170402100242422A) will
be displayed in the view box created.

== o K &0BTda2e i ?)
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9. Click “Extraction”, click “Terrain”, and select
“Interactive Edit”.

("3 SOCET SET® 5.3.0 - Copyright € BAE SYSTEMS Mational Security Solutions

File Project Preparation m&achun Froducts Dutpit  Preferences Tools Help
{Project: cartg_atZ pi Fana g Butomatic Extraction
[Rilen 233287 442 Hadlins 4

ClrarFlite ;

10. An “elmer_dtm — Interactive Terrain Edit” dialog box will
appear. Click the “Open DTM* icon.

(_} elmer_dtm - Interactive Tesrain EdIE - = IQI *|

File Cptions Help

T’?-: E.‘OpenDTM. n“l? ’i’||| // \\. Lm_uu|

Creating backup...
Termain file loaded

ID B2 4 %2 S EE

pae

Cipen DTM for editing

11. . A “Select a DTM” dialog box will appear. Select the dtm
file (e.g. elmer_dtm). Then Click the “OK’.

| i select a DTMES) A B |
S ERE

carto_sat?_ems

Ielmer_dtm

] 8 Cancel
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12. .Click “Setup DTM Graphis” icon in the “elmer_dtm —
Interactive Terrain Edit” dialog