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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 I) (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

BIL and BSQ formats.

Your SPOT imagery may have been preprocessed by your supplier to assist with control
or geopositioning.

1V-3-3



There are four processing levels available from SPOT:

e 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.

» 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-SI), 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
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.

1V-3-4



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. A priority 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.
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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_Ol1.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.
% <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.
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Tips for Triangulating Particular Sensors

SPOT Images

Several sensor types are known generically as “pushbroom,” because of the
method of collection, have unique characteristics that the user should be aware of.
This includes the SPOT sensor and several of the National Technical Means
(NTM) sensors. See “SPOT, JERS and IRS Import,” Chapter 11. These sensors
continuously collect imagery as the sensor passes over the ground. Rather than
store the entire image in one huge digital file, the data is broken into pseudo
“frames” with overlap regions created to allow later triangulation into a
consistent block. The problem develops because the overlap areas are, in fact, the
same image with the same exposure station parameters. To determine the
elevation of a point (Z) the software projects a ray through an image point in one
image and intersects the ray with the same point in the overlapping image. In this
case the two rays are parallel and never intersect causing the z value calculation
for the point measurement to fail. The X,y values of the sample are still valid for
connecting the images together but the z is worthless. When the solution function
attempts to adjust the ground positions it fails as well. The problem can be
avoided by changing the tie points between these pseudo images to “Vertical”
type control points. This treats the point as a Z control point and does not try to
adjust the Z image parameters. The X,y adjustments are done as usual to tie the
pseudo frames together. An additional tie point between strips is still needed (if
there are multiple strips in the block) to connect adjacent images, since these are
independent and do not share the same exposure location values. If you have
SPOT 5 images without control, try the second degree attitude (q0_0, q1_0, g2_0,
g0_1, ql 1, 921, q0_2, g1 2, g2_2) to a small sigma value, e.g. 0.00001.
Disable all other parameter adjustments.
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3.1 Triangulation
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.

Do not change any of the datum names
contained in this Filel!l
AEAAIXAAXAAKXAXAAXAAAXAAKXAAAAXXK
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 1D NUMBER)
to 80 characters or less.

AR R R R R R R R R A 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
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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*10M4 = 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.
eX, eY, eZ = error estimates for the datum offsets (+ or -,
expressed in meters).
G_code = EPSG Geographic CS Type Codes, Based on EPSG Datum.
Numbers 4200-4999: valid codes
Number 0O: 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 = 1f 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. 1f 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 file "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 Tfile '"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
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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 file 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.
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EARTH SHAPE
The oblateness of the earth may be expressed three
different ways:

flattening
eccentricity
eccentricity_squared

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

Where a
b

equatorial radius, and
polar radius.

To compute ecc_squared from flattening, use this formula:

ecc_squared = T * (2 - T);

FEET VS. METERS
All distances in 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!! IT 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

ARARARA AR AT
#

#

#

# 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.

HHEHHFHFHFHFHFHFHFHFHAFHAFHFHRFRFRFRFRHFHHFHHHH

R T R R R R R T 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

BN  6377483.865 0.003342773182

CC 6378206.4
WD 6378135.0

WE 6378137.0
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Sample file of grid_parameters

B R R AR
AT

#
#
#

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

HOHFHHFHHFHFHFFHHFHAFHFHBFHRFRHFHFFEHFFHFFHFFHAFHFHFEFERFRFEFREEHRHFH

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:

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

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

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.

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

(0]

Each grid is described in three sections:

(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

ntained

in file geodetic.dat for the datum in question.
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Error
estimates of

Name Earth o 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

HFHEHFHFHFHFHFFHFFHAFAHAFHHFHFFFRFRFRFHRHFEHEFHHHHH TR

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

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
Vv
PROJECTION_TYPE UTM_PROJECTION
ZONE 1

(3) The last line holds false easting and false northing (in meters).
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HHETTHEHFHEHFEHFEHFH

HFHEHFHFHFEHFHFHFHFHAFHAFHHFHFFEFEFHFFEHFFHFFHFHFHFHFHFEFEFEFRFFEFEFEHFRHFHFHFH

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.

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

flattening = (a-b)/a;
eccentricity =sgrt ( (a**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 - f);

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

HHEHHFHFHFHFHFEHFFHHFHHFHFHFEFEEHRFH
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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: ) s »
PRY2 [+
(i) Spheroid Projection

Clarke’s Spheroid of 1866 .~ Py

Semi-Major Axis -63782068) T

Semi-Minor Axis :6,356,583.8

Flattering - 1/294.98

X Shift to WGS84 :-127.6220m

Y Shift to WGS84 1= 67.2448m

Z Shift to WGS84 1= 47.0431m

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

e 11799 232 77+

(i)  Projection

Transverse Mercator, in zones of two (2) degrees net width
(iii)  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.

(iv)  Scale factor at the Central Meridian :0.99995

Zone No | Central Meridian Extent of Zone
I nr 116° 00’ to 118> 30/
I 119° 117° 30 w0 120° 30’
(7 m 121° 119° 30" to 122° 30
v 123° 121° 30" 10 124° 30
v 125° 123° 30 to 127° 00’

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>

datas images,)/ (default
Image Location)

boulder/ ‘ escondido/s boulder/

boulder .pr]j | 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.

IV-3-21



1. Create the path/directory location of the image file.

- 1ol |
Fils  Edb Wiew Fayorites. Tools Help | &
Gﬁﬂtk s s ‘f | | Search |;_ Folders ‘ :
Address [ C\SOCET_SET_5.3.00images\sat_steren =||E) s
Foldars | Size | Type =
"5 W My computer 455,521 KB Microsaft Offic
3% Floppy (A 305,463 KB Microsoft Offic
= g ndlex_Map_2007may_spok_stersa izk L1B1KB 12K File
B ha [ tndexe_Map_2007mey_spot_steren j2k 64 4KE 12K 64 Fle
B s ) trdkex_Mep_etin7may_spot_steren jzk_128 2KB J2K_128 Flle
£ [ e raiie i st [Htrdex_Map_z0n7may_spot_stersn j2k_256 2KB 2K 256 Fle
i F272-1Y fingat Sm.j2k_64 13K J2K_64 File
S CaF e L [Z]7272-1v Angat Sm.j2k_t2a 4KB 12K 128 Fie
8 (3 LoaiSerice — || B 7z7z-1v sngat smijzk_zs6 2KB J2K_256 File
(3 Nebwarksarits [ 717271 Malolas. 2k 20,659 KE 2K File
i) wser ) 7172:1 Malolos jek 64 13K 12K_64 Fils
B (5 Applicstior Dsts [ 71721 Malolos j2k_t28 AKE J2K_128 File
53 ks [=)7172-1 Malolos. 2k_256 2KB 12 256Fle |
B ) Deskion = 7172 1 Malolos. j2k_stz ZKB Ik _S12Fie
o i FA72- Manila 2k 47.022KE  J2K File
ol S [Z 717241 Manila i2k_64 11K 2K 64 File
53 Lacdl Sebtings [ 717z 1 Marila jek,_tzs 4KB J2K_128 Flle
& o) My Dttt [ 7172-11 Manita j2%_256 KB 12K 256 Fie
s Reretih Hinetments. = 7172 11 anila jak 512 2KB 2 512 Fle
= MetHosd 7173101 San tiguel.jzk 27,203KB 12K Fle
1 it 717311 5an Miguel.jzk_54 13KB 12K &4 Flle
& sendTo 71751 5an Mguel j2k 125 4KB J2k_128 File
Ry 17311 San Miguel.izk 256 2K 12K 256 Fle
51 1) Programs . 7173—11 San Miauel.izk 512 S FHELI—’!'

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

i Pt [rata Review 2
[elete

Copy

Swpstam Sdministiation b

Job Queus

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

! Create ; Edit Project — ) =
File- Cptions  Help

Fropect: Ies:c-orf.?rlame—s il

Froject Bathe iEL'\SDEIET_SET_5.3.D\data\escan2frames

Datuim: [wiGs_ a4 Pl
e |

Coordinate: Sypsterns | Grid / State Plane

Lat/Lar Formiat: Units:

Verical Refershce. 1 Elfipsaid
i+ MEL iEEMElE Yi

Kimimumn Ground Elswation festmated] [200.00

Maparnuarn Ground Elewvation (estimated] |400.00
Locatiorn  |escon _!

Wwelcome to Create/E dit Project. Modifying projects
curmently in use by other stationg is not adyized
Current project ezconzframes. pri lnaded successiully

4. A “File Location” dialog box will appear. Click “Edit
Locations” _Edttesstens 1y tton
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ETTTTE— 2

DEFALILT (208657 0MB]
te:st (208657, 0MB]

tnal <no such din

ezcon (208657 OME]
spot [208657 OMB)
harbor [208657.0MEB]

by
o | Canest | Edtiosstion: |

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

Then click “Save” [&],

e Edt Vew Dt Famat b
w1

DEFAULT C:\SOCET 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
apat 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”.

U Create / Edit Project e igl X|

File: Options  Help

meen
Load ¥aoject:

1
IEZ"\SD CET_SET_5.3.0%data
i

Daye
. |'WGS_B4
Savefs i
it |ISEIEn:t Coordinate System
Lat/Lor Format | DDiMMSS =) Ltz |38

Veitical Refeience. 7~ Elipsid
W+ MSL |EGI‘--1'E|E "I

Mirirum Ground Elevation festimated] I

Marimimn Ground Elevation [estimated) |

Loation: [DEFALLT =

\Welcome ta Create/Edit Project, Modifving projects
currently in uze by other stations s not adwvized,
Current project escon2frames. pri loaded succezsfully
Enter attributes for new project

BN
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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 ?[ =

DEFALILT (2171457 . 2MB]
test [211451.2MB]
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”.

¢ I Create / Edit Project =10fx]

|ﬁ3 ‘Optlons  Help

Mew Hartn stEren |

Load Project

CASOCET_SET B 3.MMdatahcarto_stereo

HILIFPINE_[FFCS
Save As - ] —!
Exit Gnd / State Plane :I
Lat/Lon Format | DD MMEE < | Urits: | Meters ~|
Wertical Reference: ¢~ Ellipscid
f+ M5L | EGM3E bt
Mirumur Graund Eleyation [estmated) IIII.I:IEI
M asiram Ground Elevation [estimated] IEEIEIEI.EIEI
Lu:u:._atiu:un |c:arh:n_stereu:| _J

“Welcome to Create/Edit Project. Modifying projects
currently in use by athier stations iz not advised
Current project carto_sterec. prj loaded succezsfully

Save
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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

]
X

¥ Project Mame Selection

Enter Project Mame

Il:artl:u_stered

1] 8 Cancel |

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

{_!Create / Edit Project -0 x|

File Options Help

Project: ||:-:|rt|:|_:h3rec- fai]
Project Path:. II:: SWSOCET_SET_B.3.0Mdatahcarto_stereo
Datarr; IF'HILIP'F'INE_[P'F'ES]

Coordinate Svstem: I Grid / State Flane
LatLon Format: | PoiMMiEE - I Ltz
Vetical Reference:  (~ Ellipsaid

= MSL |EI3ME|E vI

Minimum Ground Elevation [sstimated) |0.00

b axirum Ground Elesation [estimated) IEEIEIEI.EIEI

L niatior In::artn:n_stere-:n _]

“Welcome to Create/Edit Project. Modifving projects
currently in uze by other stationz 1z not adyvized.
Current praject carto_stereo.prj lnaded successfully

A
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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 “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 Exir

Load Images

uto Loader

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

click “oK” _¢

Select Project File 2=

Filez

bingo_test_apr_level prj ﬂ
bingo_test_jul21-1.prj
carko_sat. prj
carto_zatd prj
carto_zat?_jun1.prj
carto_zat3-1.prj
carto_zat3.prj
carto_zatd. prj
carto_gatd_geo.prj
carto_zath.pr|
carto_sath_rigaraus. prj
carto_gat_backup.pr
carto_sat_bak_jun20.pri

i carto_stereo. pr|

Selection

carto_stereo. prj

k. Cancel
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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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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

% add. . I

- 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 X 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 =

Look i |23 C:ANCA/SpotS_onginal/COE/SCEMEDT/ = = E e =
||:| -

| ME TADAT S DM

E

File rame: [METADATA DM Open
File type: | DIMAP 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. An “Image Loader” dialog box will appear. Click “Create”

e | to create a view window. Select the first
image file (e.g. 53033190611210220512AL) in the left
file box and select the second image file (e.g.
53043200604260240041AR) in the right file box. Then
click “Load”.

£ EImage Loader _lof x|
Left Fite Right Fiter
033 9061121022051 241 B3033190611 21022051 241

53043200604 2602400414 530432006042602400414

530432008042602400414R : 0
GRAPHICS_OMLY GRAPHICS_ONLY
|ndex_Map_ 2007may_spot_steren Index_Map_ 2007may_spot_sheren

Refresh

ok

Load

—Vigw Contral Panel
Wiew; |3 ;I |Eurrent Paint j Create | Destroy |‘

Steren Model Mana_qe'r.‘..l Cloge |
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10. A view window will appear displaying the imported image
(e.g. SPOT).

1:53033190611210220512AL / 5304320060426024004 LAR

327 =fSolt =l[FullFoan 1 Bo =1 6 % [ &, & |0 & E|“§ & B
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3.1.1.5 Importing the Image (Index Map_Control Point)

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

¢ SOCET SET® 5.3.0Fxport_20070308 - Copyright © BAESYSTEMS Natienal Security Sojuk
File F"rniec:l Freparation  Extraction F'rqijul:ts Output . Preferences Tools Help

Imipar
|—,:ﬂme,_nI = 1 =
o Lon: 23505 Mirification Temair TIFERRD

Image Dodge and Balance Fdalijes , Oithe
Intetiar Oriertatiart ’ ASE Ground Points BeotiEF
Lontrol Fil:rimt.Etﬁt-l:“- ggE” Image Points Do
[ llteE ErEar T (rngulEtmr NI.TF

el ’ BTN
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

il

Image Format: | TIFF Tiled JPEG

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 = in the “Look in” box, browse and
locate the image file (e.0.
Index_Map_2007may_spot_stereo.tif) to add. Then click
“Open”  Heen

L. select one or more files to add

(Bale [ 'I_-j C:ANCA/tablessat_steren/

=N

@j eazt_zide gopoxls [:%
E GLPs

EIGCPEM AT Y e
l_j Index_Map_2007may._spob_sterao tw
Indes_Map  2007ma if
[t Marnria_0501_14_03_07.con

%-lg] zal_stereocay

iﬂ_} zat_stereo.xls

File: riarme: I"Inde:-c_Map_ZDD?may_spot_stereo.[if"
Filer type:; I Input Irmage Filefz) [ %) ll Fancel |

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

%

Image Import/Reformak - - 1Ol =|
File Cptions Help

—Input Irmage File(z]

Index_tap 2007may_spot_stereo.tif

I Identity Onily Georeferencing... |

—Output Iragelz)

i~ Suppart File Only

i* Image and Support File

Location: Icarto_stereo J
=l

Image Format: | JPEG 2000

Prefis: I Suffim: I

Output Mame: |<image> J

Select input image(s).
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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.

£ dGeoreference Data . ﬂ x]

cootdinales [Mther ol

At pivel eentel 4t pivel outer edge ‘

Lok iy |.j sal_steren ﬂ =

My Regen!
Cieimients

A Dt

o

My Eammciter

-

 ¥orld File Selector - _.ﬂil

6. A “World File Selector” dialog box will appear. Select the

required world file (e.0.
Index_Map_2007may_spot_stereo.tfw). Then  click
“Open”.

el Tndes Map_ 2007may spot_ sterec.thiy

File riame: IIndex_M ap_QDD?may_sansteren. H ﬂ fpen
Fiesof tope: [world fles [“w * ") El Cancel

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

2l
Imags [ L [ Ly [ LR | LRy [ A% | LRy [ L [ L Source

1 |indes Map 2007may| 263330298 I7IBOIOAS4 320207832 17ISIR9Y 2207832 1G2E59R5M4 26390299 1626593994 ward

~Corner grourd w'n_[dihgles.fﬂﬂﬂer' iy}

(Al pixel center 1 & pusel outer edge:

0K Cancel ),

8. Set Image Format to JPEG 2000. Then click “Start”.

Image Import/Reformat < - | Ellil

File Options Help

—|nput Image File(z]

Index_Map_2007may_spaot_stereo. tif

[

[~ Identity Orly Georeferencing. ..

— Dutput Image(z]
" Support File Only

* |mage and Support File

Locatiarn: Iu:artu:u_stereu:u

Image Format: | JPEG 2000

-
[
Prefix: I— Suiffiz: I—
N

Output M ame: |<image>

Select input image(z].

Start |
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9. After importing the image
(e.g.Index_Map_2007may_spot_stereo.tif) 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. Index_Map_2007may_spot_stereo) and click
“Load”.

{_#Image Loader = IDlE]
Left Filter Right Filter

RAN33T9061 121 022051 240 RA033190511 210220571 281
R3043200604 2602400414 Refresh | | 53043200604260240047 4
R3043200604260240041 4R R304320060426024004145
GRAPHICS_OMLY ﬁ GRAPHICS_DMLY

|ndes. Map 2007 may spot. stereo 1 | Index_Map_2007may_spot_steren

Load
—View Contral Panel
Wigw: | 1 | | Cumert Point =] Create | Destray

Steren Model Matager. | Cloze
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11. A view window will appear displaying the imported image
(e.g. Index_Map_2007may_spot_stereo.tif).

¥iew? : Index Map 2007Tmay. spok steren e

i ! LA _I'_ ——lg-[—t
ﬂ| 21 =xl|Mono =i|FullRoam =l Left =] [ﬁ] ﬂe m ‘fﬁ; |
i?

D == o] &P =E @i

mvi=-11 )

[ B
S RM-116
B %0

—.ﬁ

M-i01
16,036

RM-
e 1B.78

RM
CHE

1L8

EIC

RM- It
a

17.397
@ RM 106

757
@i

RM-104
B e
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3.1.2 Import Ground Controls

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, but it must all be on
one line.Obtaining this window is as simple as clicking Preparation > Import
>ASCII Ground Point Import on the main workstation.

[Ciscaconnsvoms i SESERRI=T?
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.

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 Illegal.

1V-3-42



e “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.

(et anpia Fare 4 E4

Frsmvat Felfecaom  Tiems

e IR T
il
-

WO a1

LEETRLITTS
onnie
lanoie

[ Eohodl

EXAMPLE ] EXAMPLE2 | EXAMPLE3

1- IO 1: % l: Ignors
EXAMPLE ] EXAMPLE 2 EXAMPLE 3

X 2 X X

Y i:Z Y

4: Z 4: Illazal 4. Z

3. Ignore 5: Magzal 5 Code

6. Ignore §: llagzal 4: Izgnora

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 (ID, X,
Y, Z, Code, Ignore, and lllegal) being used in SOCETSET.

1. Open GPS Ground Control Points (text file) in Excel.
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E]Microsoft Excel - sat_sterenxls - _.|EII _J_<_|

B MR WD Wl W S s R S SRR 15 6 1 A MRl ,.g_ng
@_':[ File  Edit  iew Insett  Faormat ook Data indow Help TyaF & aueEstan forhele. = o % |
sl <10 B LU SE==38 % » dH - AN
He3 - e _
[ Bl 5 | He= 1 S e S e T el
1 IRM=112 260498 3611 1B81111.478 13.35
2 | RM-113 280404 5455 1681730 245 1354
3 RM-114 280235 7847 1682061 086 15.02
A RM-115 280104 2235 {BAI7E7 52 1502
5 RM-118 2759324, 2696 1684455,11 1192
B RM-11T | 2785137908 1685292 39 1384
7 RM-118 277616,309 |BE6253.645 12.74
B RM-1 14 276696.0963 1687761304 1368
8 RM-120 27R9H7 . 1569 1BERG4R Add 13,26
10 |Rh-128 271866 0554 1BR9R2A.085 1414
1 RM-A 275351 B45R- 1B37E72 R 3072
12 | AM-B 2767635497 1638340.173 3167
13 {RM- 2776752729 1638884,291 11.209
.Ifi.l-RM.‘z 278362 2933 1630044.223 5.124
15 RM-3 | 2790244756 1639342.694 B3]
jﬁ;iRM“‘. 279641.7873 1639025.908 8.843
_‘1_?_1RM—? 2R1348 4615 1640946 261 10,675
18 [R5 282137 2567 1641280109 3212
19 R84 2BIRR1 4235 164214 07 33288
; @]Rmﬂ 0 283501.8717 1643639405 36.208
21 IR 1 284140 5201 1644438.708 45 343
22 |Rh-12 2843013 3686 1B45035.803 50384
gs_;;RruH ] 2057502129 1645837505 Ba.59
.2':1_|' RM-14 2062910278 1646570.306 75,381
25|RM-15 2674383213 1647662, 203 71767
26 |RM-16 2BAT3Z FERZ 1B4B183.005 B4.762
37 R T 2BBRA2 AEEG 1R4RE0R, 049 B.774
28 RM-18 2RR4RE 0743 1649143.753 55,051
28 |RM-20 287780, 1449 1650525764 401 447
30 {RM-21 287874 453 1651354 678 3688
_SiERM—zz 267164, R399 1652689.625 37559
32 RM-23 2676005, 3598 1653061 566 34.767
33 |RM-24 268497 5165 1B53082.423 36,343
) -
ﬁf:armﬁf\qﬁcp sat_stereo __N_a.mri; HE0 14 05,01 7 R mqj_l_ I SREER | _r_|_|_l
Readly LK
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2. Delete

unnecessary

save file to *.csv format.

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.

Then

1. Click “Preparation”, select “Import, and click “ASCIlI
Ground Point”.

&Y SOCET SETE 5.3.0Fxport_20070308 - Copyright & BAE 5YST

File - Project | Freparation Extrachon  Froducts .I,'].utput_ Preterences: To

|Pmiect:_ .E-art'u__ Imiage 3
M inification

|PE~’.'£1'_Gm:'2'I B41

Terrai b

Image Dodge and Balatice
[mberior Orientation ] .
Caniral Paint E ditar

fulti-S enzar Trangulation

ESSE Image Poits

Beaistraticn 3
Resampls b
Build Fast Sensot Model
Camiera Calibration
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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”.

2l
Saveir | MISC e B =

Defaultgop

iy Dinetments

-
My Camptiter

File: niarrie: |D efault.gcp

Cancel

e

Le Lo

Save as types |.~‘-\SCII Eloungl Puaint Files [ g;p]_ |

Ed

1V-3-46



4. Click the browse button in the “Input ASCII Ground
Control Point File” box.

_VASCIT Ground Point Inpolt < caskihssl)
File Dptions Help

=10l x|
WF&F&M IDe.fauft.lg._cp :{
=

It ASCI| Giround Poirt File: |
Output Ground Point File: |
Uitz IPrDiect Hative

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”.

ASCII Ground Point Imiport —— ! ;_??l El

Lookinn |IJ sat_steren _"_1 & E o FE

= |east_side_gop,s

1 cp. s

SN R

@ Index_Map_ 2007may_spot_skereo.thu
Ihdex_Map_EE.ID?ma?_spat_sterea.t|‘|‘
=4 Namria 0501 _14_03_01,con

W st sterancsy

@sat_stereu:r.xls

My Diopument:

-
Mil Eampite)

Eﬂ&-ﬂﬂmﬁi |sat_sleren_cw :_l

Files of type: I j
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6. Click “Options”, select “Edit Input Format”.

ASCII Ground Point Impork <Ic3 -0 x|

File | Options Help
lnputmault.gcp J

Set Accuracy. ..

| Input | stereo.cav

i Output Ground Point File: I

[ ik I Praoject M ative ;I

Select input file
Wirite in the output file name.
Select output file

Start |

Edit Input Farmat. ., v

7. 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 Format i |

Format Selechion  Fields

y e

i 2oiE

2 i

Ciode 4 £

liicie: B |gnore
vl |E: lanore

ok I Caticel

1V-3-48



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

ASCII Ground Point Impork <c3 =10 x|

File Options Help

[nput File Format; IDL\\SSauIt.gcp J
[nput &5CH Ground Paint File: Isat_steren.u:w J
Output Ground Paoint File: Irt-:u_steren'\sat_steren_gu:p.gpf
itz I Froject M ative ;I

Select input file
Wihite in the output file name.
Select autput file

Start |

A
9. Click “Options”, select “Set Accuracy”.
 ASCII Ground Paint Trypork <ecete Sl =) b1

File | =D|:|t||:|ns- Help

pput  EdEInpUEFormat,. 1 e

o T ..

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

I

LIrits; I Froject Mative -

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

Start |

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”.

[ setaccuracy IR

¥ Accuracy: |1.000000

¥ Ascuracy: |1.000000

Z Ascuracy: |1.000000

k. Cancel

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

ASCII Ground Point Impork <Ic3 -0 x|

File ptions Help

[nput File Format; IDefauIt.gcp

L

Input ASCH Ground Paint File: Isat_stereu:u.u:sv

Output Ground Paoint File: Irtu:u_stereu:u'xsat_stereu:u_gu:p.gpﬂ

[ ik I Praoject Mative

C=101]=X

Select output file
Conversion haz begun ...
Corverzion completed successtully

Ll Dl

Start

:\\\_

1V-3-50



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.
» Saves the ground control points to the current project or a
different project.
e Converts the list of points to any project’s coordinate system
and datum.
* Measures (in three-dimensional space) ground points from
controlled imagery.
e 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,
» 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

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”.

1 Select Ground Point File

Lok in: I_j C:/SOCET_SET_6.3 D;"dala;"c{ilto_steren.-’

= e

L hats_backup

! temporary_dir

@ carto_stereo. gpf

3 S erea_gop. gpl

File name: |sat_stereojc:p.gpf
File tppe: I Ground FPoint File [*.gpf] ;I Carcel I

=

4. The GCP point ID will be reflected in the Point ID box.
Select one point ID (e.g. RM 112), the coordinates XY
and elevation Z will be shown in the Coordinates box.
Click down arrow and select “Z Cntrl”. Change all “XYZ
Cntrl” type of leveling point id to “Z Cntrl”. 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 have been edited.

{_ Control Point Editor <ojt_photo.pris e 2
File Hslp
Girourd File: [ojt_photo.gpf |

Spstem: [Feurrent_praject | Datumt [PHILIFPINE_[PF | | Elev iMSL) = |

~ Point List: 32 point:

FindPaint [ % E=actMaich fen s s
Point 1D Tupe _.IIF Use il
T kT o
212 SOvE Catil = |
F=2 v bl = [
il 4 = Critl |~
Z Cnitl e 0 =1
| Tie
=Along AL at
Coordinates | ZE7AE7. 31 154) 250 Crtd 71.757
Accuracy I d.3DD %ESEI _D?D_D
> Check
H=orEZ Check

JEEEE s |

“wielcome o Control Faint Editor.

N
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5. Click “File”, select “Save GPF”.

I Control Point Editor <catto_stereo.prj>

| Fie Help

I.-G.ad-' Priijechiy,

;[E;atm: [PHILIPPINE_PP .| [ Elev MSLI =]

Exit — ) B
Y ¥ Ewact Match A £
Paint |0 Type | lze ﬂ
HM-ﬂ-_E Z Cntl :J v
RM-113 = Crtl LA ["2
Rk-115 Z Chill v
RM-116 CT— Z
#rlong ilat
Coordinates 280496.314 1681142123 12380
Acouracy 0000 .00 1.000
MaveTo | [~ Diraw Paints
Welcome to Contral Paint E ditor.
Save GPF i
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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
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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
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”.

- v . o T e =
".""'."‘mﬁfl'm sUuTIET L

File Praiect [ Preparation  Extraction  Produsts

- Trnpaort 3
iF"m|e-::t: carto

{Oin e, | indssibn

Image Dodge and Balance

| ntetior Orisntation ]

P eqiztration
Rezample [
Build Fazt Senzor Model

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

¢ b Avtomated Triangl

File Settings Resst Help |

Triamgulation file: Icartcn_sat.atf _l
SEblE | ﬁ
.~'lf-:|.|_l-:u‘r|ari'_: F‘L‘-inF.Meaauu_errreril I I
[Htermette Poidl M Bzl femmsn | _l
Blumderletasiog | I
e | I
Solve BINGT | _I

Reading imaae 1 of sirip 5 Heman: 1 :_I
Reading image 1 of strip B Remain: 0
Triangulation file waz succeszzfully read.

Starting Setup ...
-

3. A “Setup” dialog box will appear. Click “Advanced”.
Click “Rigorous Simultaneous™ in “Solution Type”.

Solution Type/Setup Files il

—Solution Type

i+ Rigorous Simultaneots

" Direct Linear Transformation [DLT)
30 Polprnormial

—Setup Files
Solve Strategy: Idefault.salve Ij
APk Strategy File: Iapm.apm_strat J

—ailian Data [optional]

[ Input Covariance: I— J
[~ Aibome GPS: Inull— J
[~ Constraints: I— J
oowpuusmso: [ |

k. | Cancel ,J..E
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4. A “Setup” dialog box will appear. Click “Add”
Add...

_ISetup =carbto_sakt.ati= ?-I_X]
Ground F'fmnt Files ;lu:artu:n_sat.gpf J
s Popilats | SewpBlock | Eeio (il |
—Sitrips
Stiip ID |Use | kappa
‘Reverse Order I .. | Hemoye |
—|lrages :
Suppt Fil T |
Hegeree Hndsr | A Remiave | IpageiaEta: I
Help Ok | Carcel
T

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

(e.g. 1). Then click “OK”

20

s2sese-sss(nn._spaces]

|1

o Concel |
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6. A “Select Support File(s)” dialog box will appear. Select
the images (e.g. 53033190611210220512AL.sup and
5304320060426240041AR.sup) in the “Available” box.
Click the arrow = to copy the selected image to the

]9

“Selected” box. Then click “OK”

_iSelect Support File(s) . 2| x|
—Images
Available Selected
A4 3200604260240041 4, zup AAN33190671 121022051 241
GRAPHICS_OMLY zup - RA043200604 260240041 4R

Index_Map 2007may_spat_steren sup

4] | ]

Filtet | I

0K Cancel

i
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7.

The created strip 1 will be reflected in the “Strips” box
and the selected images (e.0.
53033190611210220512AL .sup and
5304320060426240041AR.sup) will be reflected in the
“Images” box. Click “OK”.

__#Setup <Carto_ stereoatfs _"Iﬁ[

Graund F'i:!iht File: Iu:artu:u_steren.gpf J

Auta Populate 'Semn_'BJnc:k'l E&_tgrici‘rlriif.l

—_St[:rps
Stp D lUze |Kappa
1 Tlp
Beverse Order | Add.. | Remove
—Irmages

* Support File Use |Semsor
1 |saoaztsoeriziozzosiale |SPOTS
2 |530432006042602400410  |SPOTS

Reverse Oider | Add.. Remove | Image Data..

Help oK. | Cancel

ol
ey
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8. Click "Settings” and select “Enable Multi-Image Display.

File | Settings Feset Help J
— 'Graphicalﬁispray.
Trial

] A

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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9. 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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10. 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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11. Click "Interactive Point Measurement”.

" Automated TriangulotipmeEes =) |
File- Settings Feset Help

Triangulatior fils: ll:artc-_sat.atf. - J

S

AitarraticF ot M essuremisht I |

|FtEractve Banihiid ea?arement__l d

t§lunder I.E,I.etecrnl:-n I _I

SoilvE I |
Sl HINGT | |
Starting Setup-... :l

Tnangulation file zawved.
Starting Interactryye Paint

Meazurement.. |
k-

12. An ”Interactive Point Measurement” dialog box will
appear.

i Interactive Point Measuremenit (IPM) -"?I Xi
~Paint List: B2 paints
Find Poirt: I ¥ Exact Match _{H ﬁi
PaintiD Tupe e fl
RM-112 Zol x|V
AM-113 Z Critl x|~
RM-174 ZCrl x|V
RM-115 Z Cril x|~
AM-116 7 Cril =+
M7 Zol v|W =]
xilLang f/Lat 2 |
Coordinates 280496314 1651142123 13,350,
Aecuracy 0.000 0.000 1 .DDD‘
~Image Puints:
Image 10 | Master | Lock | Measued |
At T I S Al | A A |
13. Settrgs.. | Save | oo |

S
elect a Point ID (e.g. RM-112). Put arrow inside Image
Points box, click right mouse button and select “Add”.
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¢ ¥ Interactive Point Measurement (IPM) 2| %]

—Paoint Lisk: 82 prifts

Find Poirt. | [ Exact Match I
FantiD Type I-Llse ﬂ
AM-112 zontl: =¥
Fit-113 Zol x|V
Rb-174 AT
FM-115 Z Chtl vIF
Fk-116 = Crtl vli_."
AM-117 e =l
Hlong I i olat il
Coordinates 280496.31 4| 1681142123 13360
Accuracy D.DDDE D.DDD! 1.000
—Irnage Foints
Image 1D I b aster I_an:k I Measured

Dejete 1

A o I zample | b |

Settings.. | Save | Claze |

14. A “Select Image to Add” dialog box will appear. Select
the needed images (e.g. 53033190611210220512AL.sup
and 5304320060426240041AR.sup). Then click “OK”.

Select Image to A ﬂﬂ
=

O, Catizel |

15. The position of selected point ID (e.g. RM-112) will be
shown on the image. Using the Description of Bench Mark
as reference, move the cursor if necessary to adjust the
location of the control point.
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Yiewl : 5303319061121022051241 / 53043200604260240041AR _B - [ _| |:X.I
2 =MGeit =ilFulfiosm ~ilBoh <IE % B & & ||O/E™= 3 K & F])
B d@esi ?)
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DESCRIFTION OF BENCH MARK

STATION NOD. Operated by
RALI12 Checked by
Diate:
Zone No UTM 51N
N E H
FCF 1681,040.59 28064151
Zupplementary Paink

Sketeh-Map of Station and Meighbarhood

u

Fhata-Contral Point
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16. Once you have moved the cursor to the exact location,
check the “Lock” box of the first Image ID (e.g.
53033190611210220512AL). Click “Auto Two” button if
the image point Id is within two or more images. Click

“Save”.

i_l Interactive Point Measurement (IPM) _"?_[_ﬂ
—Puint List: 82 points
Find Peirt: | [ Evact Match RUEn
Paint D | Type ﬂ
Rk-112
Rb-113 Z Crll
Rk-114 7 Cntl
YRR AT A
RM-116 Z Cril |~
RM-117 Zinl v =
HiLong iLat z
Coordinates 280496.314 1681142123 13350
Bouracy [.a00 0.000 1.000
~Image Points
Image D Master | Lock | Measured
1 |53IJ331 Q051121022051 240 L F
7 GA04T00B04ZE024004TAR U
At T Sanple | Autaal |
Settings.. | Save | Clase |
0

te: If control point is only within 1 image, just click

“Sample” and

then click “Save”

17. Repeat steps 13 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.

(& Automated Trianculékiong 101 ==
File Setkings Resst Help I

Triangulation file; l carko_sat. atf

= el I

_
.|
“utorate Romt i eEssusmmet I _I
|
|
v
f—
=y

Inieractze Boainl Weasuremanl I

Blunder eiection

S plve

!
|
SnlveBINGHE _l

Ineluding =tnp 2 image 1
Inzluding ztrip 3 image 1
Including =tnp 4 image. 1
Including ztrip 5 image 1
Including =tip B image 1
Initializing zolution matris
lrvwerting zolution matri=
Computing [beration H1
Computing lteration §2
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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Fesiduals...

1. Click “Residuals” in the “Simultaneous

Solve” dialog box.

12 Simultaneous Solve 2| %

Math todsk: | Rigorous
Ieration: | 3 8| =
# Ground Prs: | 82
‘Redundancy | 181
ROOT MEAN SAUARE [RMS]
Image [pissls]: | 1.295
Hoorbong: | 8.056
Moo Lat: | 3810
ZorElev | 4,288
Display
Fesidusis | Repor. |
F’a_[{ametgts:.. I
st | Statar |
save || Clse

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.

{_Multi-Sensor Triangulation Residuals ﬂil
Paint ID State | Twpe  [Lonx |Latty |HiZ  |imagsiD Measured] Line | Gample ]
B3043200604260 > 0.08 fl
Fikd-28 # Z Crl -0.15 53043200604260 .70 -
B3033190611 270 0.70 L
AM-112 # Z Crl -0.16/ 53033130611 210 .65 C
B3043200604260 065 L
Fikd-23 * Z Cril +01.08 53043200604260 > 061 L
53033130611 210 % 0.6 L
Fitk-24 b Z Crl +0.31] 53033190611 210 052 L
| 53043200604260 0.5 5
| &
Flgm‘:eaxufé F‘oint.[_s]..'.
Oose | Hep |
7
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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 (e.g. EO06) which has a large
Lon/X and Lat/Y value. Click right mouse button and

select “OFF”.
_Multi-Sensor Triangulation Residuals 2%
Faint ID State | Tope  [Lonk [Laty [HZ  |imsgeld | Measued] Line Sample 4l
35 |PC05 A #r2Z Crtil -2 QB +0013 5303313061120 % 075 A1
96 53043200604 260 2 016 1.3
¥ |PC-22 A W72 Cenl| 4130 0B6) -0.51|53033130611210% 013 0
a5 53043200604 261> 0.03 0.0¢
33 |E0O1 A #7Z Crtil .09 1297 +0.7653043200604260 040 0
100 |PC13 b HYZ Entrli A7 070 +004) 53033 3061 12 052 0.6l
#
104 |PC-10 # _Qutﬂi 030 084 +00B| 5303390611210 .56 -D.Du
105 |PCA7 A by il Cntrli +0B6  +047]  +0.12/53043200604 260 037 0.2
108 |EO02 iX YL Entrll +0.48 243 +1.07|5304320060426()x 0.07 04,
a ' ' ' |
Riemeasure Pomtfz]..
Cose | Heb.

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

i Automated TriangulationFull 10Ol x|
File -~ Settings Reset Help |

Triangulation fils: Il:artl:u_stereu.atf

Setup

Automatic Point Measurerment

Interactive Point Meazuremert

Blunder Cretechon

Salve

salveHIHED

(i e

YWelcome to Muli-Senzor Triangulation.
Log file has been created

Reading Triangulation File,

Reading image 1 of sip 1 Remar: 1
Reading image 2 of ztrip 1 Remain: 0
Triangulatian file was succezsfully read.
Warning: Mizzing hatz. mid_enabled
Starting Interactive Point Meazurement. ..
Starting |nteractive Point Meazurement. .
Starting Salive...

Click Start to begin,

Beginning Solution ...

Loading solution data array

Loading tnangulation [SUPAPF/GPFT data
Inciuding stip 1 image 1

Including stip 1 image 2

|nitializing solution matris

[Frverting solution matris

Computing Iteration #1

Compuiting |beration #2

Compuiting [teration #3

Adjustment finizhed, :J

[+
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3. An “Interactive Point Measurement” will appear. Click the
down arrow. Locate and select control points (e.g. E006)

that were turned off.

i_l Interactive Point Measurement (IPM) L _?_[_Dﬂ

—Paint List: 82 points

Find Point: | ¥ Esact Match by ﬁl

Fairt 10 Tupe Use -
FL-a/ HTE Cntll =

] vzt =

EO03 WYZ Crilll - w

Lh
e C

EQOE

L o |
AN 38 Zon =¥ | =
#/Long iLat i
Coordinates 296242 761 1673626.398 192779
Bocuracy 3.000 3.000 2000
~Image Paints
Imriage 1D Master | Lock . | Measured
i R3043200604260240041 4R L r r

Huata Twa, Sample | Auta Al |

Sethngs. . | Save | Cloze
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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.

{¥iew! : 5304320060426024004 AR, / 53033190611 21022050280 8 [=[B3)] - view2 : Index_Map_2007may._spot_steren ( Endes Mas o ]

[ =ilGoh =il Ful Foam ﬂanthﬂﬁii}%@l‘-H'ﬁ@B[EQ&@|
BRI D@ s i 7

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

|+ intmenctiveRomnl, pe roveesb (INRA}

PointList: 125 ponts-

Find Point: | 1 Ewact Match

Point 1D
533
=0
|535
=3
537
==
| #/long olat = |
253427.090 1683772100 24.000
7.000. 7.000 10,000
Image Fintz
| Image 10 Master | Lock | Meastre =
|1 | 5o033isns0zzsnZasseia L |
AR
|
[ AuaTwe | [ sempe ] [ Auwear |
l Settings J [ Save ] 1 Ciose 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.

7. A

T rlangulation file: ICarto_stereo.atf

Seiup |

Automatic Point k4 ea’su‘rémanl'l

Interactive Paint Méasulﬁmentl

Blunder Detection I
Salve I
Sulve BINGE |

ITribiahzing soluton makns

Irreerting solution matrix

Computing |teration #1

Computing |teration #2

Computing lteration #3

Adjustment finizhed.

Sawed 2 filez o backup

Starting Solve...

Click Start to begin,

B eginning Salution ..

Loading =alution data array

Loading triangulation [SUPAPFAGPF] data
Including strip 1 image 1

Including strip 1 image 2

Initializing solution matri=

Irverting solution matrix

Computing lteration #1

Caomputing lteration #2

Computing |teration H3

Adjustment finished.

Starting |nteractive Point Meazurement. ..
Starting Interactive Point Measurement...

=l

“Simultaneous Solve” dialog box will appear. Click
“Start”. Then check the RMS if value result is less than 1.
Then Multi-Sensor Triangulation is ok.

20|
Math bodel: |
Iteration: I 1 =}
# Ground Pts.: I
Fiedundancy: I GE
ROOT MEAM SLUARE [RMS]
Image [pixelz]: I 0498
> or Long: I 2.649
¥ or Lak: | 5115
Z or Elew: | 0.323
Dizplay
Fieziduals. .. I Fieport... I
Farameters... |
Start I Stark Ak I
Save I Cloze
2
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3.1.5 Product

Spot image with all the measured control points

£ ¥iew] : 53043200604260240041AR / 53033130611 2102205124 =101 X
87 = Stereo =i FullFroam =1 Both =1 £ 4 1] &, {i!lﬁiﬁ - R K E

||i|ﬁFuII I. l"" 'EE} i "?l
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3.2 Creating DTM (SOCETSET)

You create a DTM within the ATE or ITE applications. Depending on which
application you are running, do the following to interactively create a new flat
DTM:

Click Extraction > Terrain > Automatic Extraction

or

Click Extraction > Terrain > Interactive Edit

Click File > Create DTM... on the ATE or ITE windows.

To create a DTM, you must select an ATE Method (either Adaptive ATE or
Non-Adaptive ATE) and the images to be used when generating the DTM data
(for explanations regarding Adaptive ATE and Non-Adaptive ATE, see
Choosing an ATE Method section below). See “Adaptive vs. Non-Adaptive
ATE” on page 35-1 for greater detail. If you select more than two images, the
images must not be rectified. You must also define the boundary of the DTM.
The DTM boundary can be:

* A polygon

» A minimum bounding rectangle around a polygon

« A rectangle defined by its Lower-Left and Upper-Right corner

coordinates

If you are going to run ATE next, the DTM boundary should cover the
overlapping area shared by at least two images, as shown in the figure below (for
the case of only two images: left and

right).
- : - ; - - - Y ap=rity the shapa pf
Total Extent of DTR i five DTM it s wilh
Arazis marked withan ™= “_‘_/—""E iew Bl e TITAL
'OUTEIDE . ] s e iy -
BOUMDARY

Left Image / Fizhrlmaze

The DTM you create will always be rectangular. When using a polygon to define
the DTM boundary and the polygon is not rectangular, the posts outside of the
polygon will be marked with a Figure Of Merit (FOM) value of
OUTSIDE_BOUNDARY and will not be considered as valid posts by any
SOCET SET application. For TIN DTM formats, there will be no mass points
and breaklines outside of the polygon. See the figure above for an illustration.

There are four ways to define DTM boundary:
Use Polygon Use Minimum Bounding Rectangle around Polygon
Use ATE Images Specify Lower-Left and Upper-Right Corner Coordinates
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You must also specify the new DTM’s post spacing, and a strategy or a number
of DTM Filter parameters. You can then start Automatic Terrain Extraction to
collect DTM data.

After you create a DTM, your next step is to run one of the following
applications:

» ATE—For all rural imagery and for small-scale imagery of urban areas.
After ATE, you will run Interactive Terrain Editing or DTM/Feature
Merge.

» ITE—For large-scale imagery of urban areas. You can use ITE to build
the DTM manually.

» DTM/Feature Merge—If you have a vector database containing features
such as drains, breaklines, and ridges.

3.2.1 Extract DTM Points

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

(_»SOCET SET® 5.3.0 - Cop

|File Project  Freparations Est
I L oad Project

Load Images
Auta Loader
Save Image Load Paint

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

mage Loader — O] =}

Lett Filker Right Filter

53033190611 21022051240 1a0R11 151
5304 3200604260240041 4 Fefresh | | 530453200604 260240047 4,
53043200604 26024004 14F a4 3200604 26024004 14F
GRAPHICS_OMLY GRAPHICS_OMLY

|ndex_Pap 2007may_spot_stereo Index_Map_ 2007may_spat_ztereo

Load

[l

View Control Panel

Wi I 1 _:i I Current Point LI Create i Diestray Il

Stereo Model Manager.. I Cloge I

3. The selected image (e.g. 53033190611210220512AL.sup
and 5304320060426240041AR.sup) will be displayed in
the view box created.

[re&T =il

S =l FalFeon_I[Eon =1 00 2% 01 8, &[0 =&
AR @ e 4 i ?|

ick “Extraction”, click “Terrain”, and select “Automatic
Extraction”.
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SOCET SET® 5.3.0 - Copyright © BAE SYSTEMS Mational Security Solutions
File Froject Preparation | Extraction Products Output Preferences Tools Help

- - Tenain 3 A barnatie Ewbrastior
Project: carto_steren. pij _ Automatic Extraction

s /Lon: 294341 592 Feature r Interactive Edi
ClearFlite |

5. An “Automatic Terrain Extraction” dialog box will appear.
Click “File” and select “Create DTM”.

:?._:-‘:'Aul:umal:ic Terrain Extraction <carto steret.pri= -'-I-EI'EI
File Options  Help
Lead Praject: en. A0 _J
CpenDTM.
Bl 1 DFT
Exit

Pozt Spacing Percent Cqmplgté; [_

#flang: |E":' (oo F‘E_Fu:_entH easured: I—
rilat |9D'DUU Posts Per Second: I_
Mumber of Fosts: W

#fLong | oLt Z/Eley
Lawer Laft 271380.000 1651 060.000 h4.794
Uppet Hight 301320000 1638570.000| h4.794

Strateqy File: adapt. strat
Fleaze select a DTM file
Select Start to begin DTM extraction
Strateqy File: adapt. strat
Select Start tobegin DT extraction

Start Start At Abort
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6. A “Create DTM” dialog box will appear. Select the SPOT
images in the available box, click the arrow Click the

browser button on the left side of the DTM box.

{_¥Create DTM

DTH: Iu:.:.-rrr:._st_n:rfc._ﬁl:lrn

ATE Images | DTM Piopetties | ATE Properties | SeedDTM |

—Edit ATE Images

Aovailable

Selected

BA03319061 121022051 241 21
BA0423200604 2602400414, sup
B304 23200604 2E02400414R . 20
Index Map 2007may_spot_ste

4| | =

Save | Save s,

Cloze |

7. A “Select a DTM” dialog box will appear. Type the DTM

name (e.g. carto_stereo_50m). Then click “OK”.

%elect a DTM({s)

—DTMs

d Py

carto_steren_20m
carto_steren_S0m

OF.

Cancel

8. Select the SPOT images and click the arrow to transfer the
images into the “Selected” box. Then click the “DTM

Properties” tab.
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“Create DTM = Dl %]

uDaTM* ||:-art|:| steiea S0m _I

ATE Images | DTM Properties | ATE Properties | Seed DTM I
—El:i-ll‘?i";T‘E Images

Ayailable Selected
53043200604 2602400414, suF 530331 9061121022051 2
Index_Map 2007may_zpot_ste 5304 3200604260240041

el

a] | L} I |

| S’ava.-’-?;&::.-l Cloze |
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9. Click the “Use ATE Images” button. Type “50” in the “X
Spacing” box and “50” in the “Y Spacing” box. Then click

“Save”.
RE
DTH: Ir::arm_stereu:u_ﬁﬂm _l

ATE Images | DTM F_"rup_uarfjes. I ATE Properhies l Seed DTM I
~DTH Boundary

w/Long ‘/Lat Z/Eley
Lower Left 271950000 16510500000  54.7%
Upper Right 301350000 1698600.000  54.7%
4| | ]

Farrmat: |I3ri|:| 'rI # Spacing: IEEI.EIEIEI
Spacing Units: | beters -'I ' Spacing: IEEI.EIEIEI
Pusts: B

~Define OTM Boundane

Dovran| £
: ity
BNTOYONM ¢ Use MBR Awiund Poligon

Lze ATE Images I

Save I E".ra\-'eﬁ.a.... Cloze |
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10. Click “Start”. Wait until the system process the data.

{_» Automatic Terrain Extraction <carto stersn

Flle - ©ptions  Help

DT File: IcalLl:u_dEIE.F:_ By _J

ATE Methad: I.ﬁ.d.inliw

Shrategy File: 'Iadapt.sxrar TotT

Post Spacing Percent Iicnm;nlgté: |
#flang: |':'_'-"':"'-IEr Percent Measured: |
Lat: |E|:I'|:":IEI ‘Posts Per Second: I

Murber of Fasts: |EE-EI?EE

s/Lang | Sdlat Z/Elev
Lower Left 271980000 TE51060.000 54.794
Uppet Right 301350000, TE98E00.000 54.734
One polygon haz |:|E.|.3.r'| generated from 1 polpgons. :‘

Initializing DT, pleaze wai...
Finizhed initializing DT

Strateqgy File: adapt. strat

Select Start to beqgin DTM extraction

Start Start At Abort

11. Click “Extraction”, click “Terrain”, and select “Interactive
Edit”.

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

Filz Project Preparation mfrach-:-n Froducts Dutput Freferences Tools Help

[Praiect: catta_sat2 o el E Automatic: Extraction
[Hilor 233281242 Fealure v
ClearFlite .
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12. An “Interactive Terrain Edit” dialog box will appear. Click
the “Open DTM* icon.

(b elmer_dtm - Interactive Terrain EdIE = “ I x|
File Cptions Help

ID#HAE | ALl B0ER
1136 frpeemom) AL [ 7 5 &=

Creating backup...
Terain file loaded

Cpen DTH for ediing

R

13. A “Select a DTM” dialog box will appear. Select the dtm
file (e.g. carto_stereo_50m_dtm). Then Click the “OK’.

—DThs

carto_stereo_20m
{carto_stereo50m

carto_steren_90m

Il:art-:u_stereu_EElm

F. Cancel

14. Click  “Setup DTM  Graphis” icon in the
“carto_stereo_50m” — Interactive Terrain Edit” dialog box.

il carto_stereo_50m - Interactive Tervain Edit =|O] =}
File Optians Help

@B 764474
R L o)
Terain file loaded

Creating backup...
Terrain file lnaded

—
A\
5
=
=
o
g
=
]

Sebup DTM graphics
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15. A “Preferences” dialog box will appear. Select
“Elevation” in the “Color Source” box. Set “20” for
“Contour Interval”, “5” for index Interval”. Set “10” for
“X-Steps and “10” for “Y-Steps”. Then click “OK”.

ereterences T B

TIN Edit —Setup OTM

Setup DT -

Setup Owverlay Mode: I Dot ll
T5H Line 5t Salid v
SK-AFE . "}dﬂ. | b
SK.-Circle Graphic Width: | Thin |
Sk-Parallel

Sk-Rotate/Scale | . o

SK.Thining Cortour Irterval |20

Sk-Dizplay Index Interval. |5

SkK-Square :

Sk.-Stream

Sk-Saniple #-Steps |1 0 r-Steps |1 0

shaSrap ™ Auto %y Stepe and Contour ntereal
Colar Souice: | Manaochrome ;I
ak. Cancel &pply
16. C

lick the “Draw Terrain Graphics” icon.

{_Felmer_dtm - Intetactive Terrain EDiE = | | [P

File ©ptiors Help

D@ Blsd4470BE
A e e

Terran file [oaded ;}
Creating backup...

Terrain file loaded j
Ciraw Eerrain graphics "
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17. The mode (dots) selected in the “Preferences” dialog box
will be displayed on the image.

3.2.2 Generate Contours

1. Click “Setup DTM Graphics” icon in the
“carto_stereo_50m” — Interactive Terrain Edit” dialog box.

0y 2

LTSS Oy Y ey ] el T3 - - - = —
Terrain file lnaded ﬂ

Creating backup... Far].
Termain file loaded j
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2. A “Preferences” dialog
“Continuous” in the “Color Source” box. Set “20” for
“Contour Interval”, “5” for index Interval”. Set “10” for

“X-Steps and “10” for “Y-Steps”. Then click “OK”.

i_:Preferences 7] x|
TIM Edit —5etip OTM
EE:EE EIE:E}. P e Confinuaus Contours LI
TSH Line Style: ol
SK-AFE ' lcans
SE-Circle Graphic Widtk:: | #-Frofile
SK-Parallel ¥-Frofile
SE-Rotate/Scale Mezh
SK-Thinning Eohitrinienisl t Editable Contavrs
SK-Dizplay |l Iteral Continuous Contaurs
Sk.-Square o Editable Contours & Dots
SkK.-Stream o -
SK-Sample #:Steps: |10 Y-Steps |10
Sk.-Snap

box will appear.

™ Bubo 2y Steps

-and Contour Interval

Color Source: I

Monochrame ;I

Cancel | Zpply

3. Click the “Draw Terrain Graphics” icon.

{ Felmer_dtm - Interactive Terrain EdiE - o) x|

File ©ptions Help

IDezB|l2ds4s 088

A e e

Terrain file [naded
Creating backup..
Terrain file loaded

Dira Eerrain graphics
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4. The mode (Editable Contour) selected in the “Preferences”
dialog box will be displayed on the image.

(iviewl : 5303319061121022051 241 / 530432006042602400414R - _|[ |ﬂ

M =i e =i FllFoan =il Bah =1 ) 3 B &, &[0 & =7 & |_Hm & si?
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1. Introduction

VrOne is a powerful photogrammetric vector collection and editing package with image
display capability. Photogrammetry today requires the mapping professional to deliver
vector, image and digital terrain model (DTM) data as digital products. VrOne addresses
many of the problems encountered in handling the collection, editing and plotting of vector,
image and DTM data. Map update and revision may also be done with VVrOne.

VrOne Mapping Software The NEW standard in photogrammetric mapping ¢ Over 130
interactive mapping applications « Over 40 batch mapping applications « Digital Terrain
Modeling (DTM) with draping * Function Key, Macro and Python user programming * Image
backdrop display ¢ Stereo 3D and 3D vector viewing windows ¢ Data translators including
DXF, SHAPE, ASCIl, CAICE, KDMS and CADMAP e« Optional Microstation data
translator « Drivers for various analytical/analog stereo plotters and xy digitizing tablets ¢
Drivers for BAE Systems SOCET SET Softcopy * Image scratch and blob removal and edit »
Hard copy plotting « Available for Windows 2000/XP VrTwo Softcopy Adds the power of
stereo to VrOne « Real-time, seamless integration with VrOne e Interactive single model
orientation program ¢ Model import support in orientation program e Supports VrOne
interactive vector data collection and edit ¢ Static image display « Roaming image display ¢
Cursor vector masking and image magnification « Single or dual screen solution ¢ Z support
from mouse thumbwheel or 3D mouse ¢ StereoGraphics active or passive stereo viewing
support ¢« NuVision stereo viewing support « VrTwo includes VrOne (VrOne is embedded in
VrTwo and a stand alone license of VrOne is included) VrOne, VrTwo Viewing e
VrMapping Data viewing in stereo and mono ¢ VrOne/VrTwo data-base compatible ¢ View
VrOne graphics files « View stereo models from VrTwo « Create highlight layers for later
processing in VrOne/VrTwo e Stand-alone program Orthophoto Production made easy ¢
Batch Processes large jobs ¢ User definable orthophoto areas < Interactive single photo
resection * Ability to import exterior orientations * Transparent DTM data import from
VrOne  Support for TIFF (tiled/raster/jpeg) ¢ Stand-alone program Aerial Triangulation
Collection Innovative, familiar » Layout mode allows viewing of all photos and data <
Interactive point measurement with auto-correlation and stereo modes * Blunder detection
during point measurement ¢ Flexible project management  Export to various Air
Triangulation formats e Stand-alone program Aerial Triangulation Adjustment Adds
adjustment to VrAirTrig ¢ Seamless integration of collection and adjustment « One button
strip and block adjustment « Full strip and block error reporting » Requires VrAirTrig Image
Stitching and Balancing ¢ Better Control of the Mosaic Process ¢ Real-time image preview
during seam line placement and editing * Interactive or batch sheet output « Image balancing
between images and entire job (version 2) ¢ User defined variable feather width per line or
per segment « Ability to down/up sample resolution of final images  Ability to compress
final images « Support for 8/24 bit TIFF raster or tiled images ¢ Support for JPEG
compression within TIFF « Flexible project and orthophoto management ¢ Ability to output
seams in standard DXF format ¢ Stand-alone program Image Balancing and Tone Matching
Make multiple images balance as one < Available inside VrMosaic or as stand-alone
program e Fast balancing computation ¢ Uses advanced methods to balance image color and
intensity across all images in the project  Real-time display of global balance results before
final images * User control over adjustment parameters ¢ Batch adjustment of all images in a
project Computations between Surfaces Volume computations using DTMs ¢ Runs inside
VrOne/VrTwo « Computes volumes between two DTM surfaces » Seamless integration « Flat
surface DTM surface available ¢ Requires VrOne VrOne/Microstation In/Out Translators
Time tested translator designed by users ¢ User friendly interface « Runs inside VrOne e
Cross references mapping properties during translation ¢ Uses native VrOne/Microstation
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data-base libraries ¢ Supports line-styles, line-patterns « Able to use client cell libraries
Requires VrOne

2. General VrOne Configuration

a) VrOne Configuration

The VrOne Configuration can be accessed by either double-clicking on the Vr SOCET
Configuration icon, or by using Windows Explorer to navigate to the \vr\bin\ directory
and double-clicking on vrcfig_ss.exe.

I ¥R Configuration - v\ yr' hostdirl il = =) 5

File - Project  Configurabion  Abouk

In the VR Configuration window:

Project > Project Parameters

Use default directories? No

Configuration > XYZ Digitizer

XYZ Digitizer BAE SYSTEMS SOCET SET

Configuration > Keyport

Keyport Type Keyport 252 USB or Serial (if using a

Keyport) None (if not using a Keyport)

If the user wishes to always start with either the Mouse or XYZ Input:
- Vr SOCET Config: General > Start input device. Select Mouse or XYZ
Stereoplotter and press OK.

But from within VrOne, either input mode can be selected by entering digmou or digxyz
in the VrOne key-in window.

If the user wants to use customized data files:
- Vr SOCET Config > Configuration > General > Function Key File
Enter or browse to the custom file and press OK.
- Vr SOCET Config > Configuration > General > Keypad Command File
Enter or browse to the custom file and press OK.
- Vr SOCET Config > Configuration > General > Macro File
Enter or browse to the custom file and press OK.
- Vr SOCET Config > Configuration > Vector Graphics > Symbol File Name
Enter or browse to the custom file and press OK.
- Vr SOCET Config > Configuration > Vector Graphics > Pen Table File Name
Enter or browse to the custom file and press OK.

The colors used with VrOne (VrSOCET Config > Configuration > Vector Graphics >
Use pen table?) can be defined in one of two ways:

If this is set to Yes, then VrOne will use the specified pen table (which is one line above
the “Use pen table?” line) and will map out the colors by VrOne layers. If the default
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VrOne pen table (\vr\data\default.pen) is opened with a text editor, the Layer / Entity
Type / Pen Number (color) is shown. Each VrOne layer (1-10001)

can have a separate pen number for line entities, splines, symbols and text. This means
that the colors will always be fixed based on the entity type for a specific layer. (For
example, all lines found in layer 35 would 5 have the same color.) The default is to have
one pen number (color) for all of the entities within a layer, but this isn’t a requirement.
If desired, one VVrOne layer could have different colors for each of the four entity types.

If “Use pen table?” is set to Yes, it’s possible to cycle through the available colors with
the following:

1. Inserta line into a VrOne file.

2. Pick the line with Pen > Change Pen.

3. Press Button 2 to increment or Button 3 to decrement the pen number (color).
The Change to pen number and color are shown in the main VrOne menu
window.

If “Use pen table?” is set to No, then the user will define colors to be used and won’t be
forced to use the same color for all of the elements within a particular Layer-Entity type.
This would then allow for the placement of utility valve, water valves, gas valves, ... into
the same VrOne layer, but each could have a different color.

Lastly, VrOne doesn’t display all color combinations to the screen, but only goes up to
pen number 70. The screen display colors are determined by \vr\data\defaultscreen.ct,
and this file also provides a cross-reference of pen number to color name.

Please refer to Appendix A — Pen Table Colors for a listing of the default screen display
colors.

b) SOCET SET Configuration

Once SOCET SET is running, VrOne can be loaded by selecting the VrOne SOCET icon
from the desktop or by selecting VrOne > VrOne SOCET from the SOCET SET
Extraction pull down menu.

The current SOCET SET versions should include VrOne SOCET and VrOne Config in
the SOCET SET Extraction pull down menu. If VrOne is not present, it is possible to
manually add those items to the menu as follows:
1. Open \usr\geoset\internal_dbs\CONFIG\standard_NT.cnf with a text editor.
2. Add the last three highlighted VrOne lines, below, to the Extraction section.
Please note that tabs must be used to indent the lines, spaces will not be
recognized.
Extraction|0|0|0
Terrain|0[0|0
Automatic Extraction|0|2|0|$(EXEDIR)/ate PREF
Interactive Edit|2|1|0|$(EXEDIR)/ite PREF
Feature|0]0|0
Feature Specification Editor|0|0|0|$(EXEDIR)/spec_ed
Feature Extraction|2|1|0|$(EXEDIR)/fei PREF RT
Feature Database Merge|2|1|0|$(EXEDIR)/fdbm PREF
ClearFlite|2|1|0|$(EXEDIR)/clearflite
Merge|0]2|0|$(EXEDIR)/dtm_ftr PREF RT
Annotation & Counting|2|1|0|]$(EXEDIR)/annot PREF
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VrOne|0[0|0
VrOne SOCET|0|1|0|$(VRHOME)/bin/vrone_ss
VrOne Config|0|0|0|$(VRHOME)/bin/vrcfig_ss

) VrOne-SOCET Button Definitions

As with other SOCET SET applications, it is possible to cross-reference the 12 VrOne
buttons to the SOCET SET 3D input device with the following:

1.

11.

12.

Copy \vr\bin\vrone.acc to the SOCET SET events directory (e.g.,
\usr\geoset\internal_dbs\EVENTS or
\SOCET_SET _5.3.0\internal_dbs\EVENTS).

Rename.. \internal_dbs\EVENTS\vrone.acc

to.. \internal_dbs\EVENTS\VRONE.

Please note that VRONE must be upper-case.

Save a copy of the current SOCET key definitions:

copy SHOME\.socet_keys.localhost SHOMEN\original_keys

Start up SOCET SET and activate the Keyboard/Trackball Accelerator
Mapping window (SOCET: Preference > Keyboard/Trackball Accelerator
Mapping).

From within the Keyboard/Trackball Accelerator Mapping window, press
the Restore All Defaults button to remove the current button definitions.
Before doing this, please ensure that a copy of those button definitions has
been made as suggested above.

Select VrOne from the Application option menu. The events for the twelve
VrOne buttons will appear in the list box.

Select the VrOne button whose hot key you want to change in the box. Use
the Change Mapping, Add New Mapping, or Remove Mapping buttons as
desired. When you select Change Mapping or Add New Mapping, a dialog
box will appear instructing you to press the key you wish to assign to the
event.

Repeat the above step for each VrOne button that you wish to cross-
reference.

Click OK to save the mappings or Cancel to exit without saving.

. It is also possible to define unused device buttons to events in the Main

Image Display. For example, it might be useful to assign the Zoom In and
Zoom Out events to two unused buttons.
After defining the VrOne-SOCET button events, exit SOCET SET and save
a copy of the current VrOne-SOCET key  definitions:
copy SHOME\.socet_keys.localhost SBHOME\vr_keys
Then, if required, two batch files can be created with a text editor (and sent
to the Desktop as short-cuts) to easily set the button definitions for the
current SOCET SET session:
* Create $HOME\vrkeys.bat (to re-initialize the VrOne SOCET button
definitions)
* Copy $HOME\vr_keys $HOME\.socet_keys.localhost
* Create $HOME\socet keys.bat (to re-initialize the original SOCET
button definitions)
* Copy $HOME\original_keys $SHOME\.socet_keys.localhost
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3. Starting VrOne

With SOCET SET running (and an absolute oriented model displayed), VrOne can be started
by either:

- Selecting the VrOne SOCET icon from the desktop, or by
- Selecting VrOne SOCET from the main SOCET SET menu (SOCET: Extraction >
VrOne > VrOne SOCET).

4. Exiting VrOne

The normal procedure for exiting VrOne can be done with any of the following:

VrOne: File > Exit

Enter exi <Return> in the VrOne Key-In dialog box.

Clicking the Close button (X) in the upper right-hand corner of the VrOne Main
Window.

Double-clicking on the VrOne icon in the upper left-hand corner of the VrOne Main
Window.

5. VrOne Help

VrOne has extensive local Web-based Help pages that can be accessed from the About pull
down in the VrOne Main Window.

VrOne: About > Help — Presents the top-level help and general usage selections.
VrOne: About > Global Help (key-in: ghelp) — Lists and describes the global key-ins
that are available.

VrOne: About > Local Help (key-in: help) — Calls up the help section for the
currently active VrOne command. For example, if the Reverse Line command is
active, selecting About > Local Help or entering

help in the Key-In dialog box will load the Reverse Line help page in your specified
Web browser.

6. Opening an Existing VrOne File

While VrOne is running, one or more VR files can be opened with:

1.
2.
3.

4.

VrOne: File > Open VR Files.

Navigate to the directory containing the VR file(s) to be opened.

Using the mouse to select and the arrow buttons, move the files to the Files to open
section in the right portion of the window

Press OK in the Open VR File window

7. Creating a New VrOne File

While VrOne is running, a new VR file can be created with:

cuprwdE

VrOne: File > Open VR Files

Navigate to the directory into which the new file will be created.
Select the New File button in the lower-right portion of the window.
Enter the New File Name, when prompted

Press OK in the Open VR File window

Define the VR file parameters in the Workspace window.
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* Target Scale (1:n): whether for feet or meters, enter the ratio. For example, 1:1200
(for 1"=1007) or 1:2000 or ...
* Units: select US Foot or Meter or International Foot
* Coordinate Format: select State Plane or UTM
» State plane zone
¢ UTM zone
* Description

8. Closing an Existing VrOne File

VR files can be closed with:
1. VrOne: File > Close VR Files.
2. Using the mouse to select and the arrow buttons, move the files to the VR Files to
close section button in the right portion of the window.
3. Press OK in the Close VR File window

9. Starting an Application(Command)

VrOne applications can be started through a number of different methods.
- Pulling down a menu and selecting an item may start commands.
- Commands may also be started from a key-in using the command name. Each
command name is the first three letters of the first two words on the pull down. For
example, the key-in command name for Insert Line is InsLin.
- Selecting the command from a pre-programmed input device, such as a Keyport.

10. Custom Symbol and Line Font Creation
a) Define a New VVrOne Symbol File
The default symbol and line font file is \vr\data\default.sym, but it is recommended that a
custom file with a different name (e.g., \vr\data\SomeOtherName.sym or
D:\safe\baesystems.sym) be created to prevent the inadvertent overwriting of the file
during VrOne upgrading. Since the default VrOne symbol file contains numerous
examples of symbols and line fonts, it may be more practical to copy the default file to a
new name and location and then modify that file.
See Appendix B for a listing of the default VVrOne line fonts and symbols.
The Symbol file to be used by VrOne is specified with

VR Configuration > Configuration > Vector Graphics > Symbol file name.

b) Create a New Symbol or Line Font

Custom symbol and line fonts are easily and quickly created with VVrOne. A normal
procedure would be as follows:

1. Start with a new (empty) VrOne file or go to a blank area in an existing file.

2. Turn the Grid Display ON (Graphics > Grid On or grion). This allows for the
symmetrical placement of the font components.

3. If necessary, set the Grid Display Resolution (Graphics > Set Grid Resolution or
setgri) to a reasonable size.
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4. Draw the components that will be included in the new symbol or line font entity
with Insert Line (Insert > Insert Line or inslin). A line font will contain the
components needed to complete one complete unit of the font. (For example, the
creation of a new fence line font only needs to include a single unit length of
line with a single X.) The scale is not important, since symbols and line fonts are
scaled at plot time.

5. Call up the Create Symbol application (Insert > Create Symbol or cresym).

6. Place a window box that includes the entities to be used for the new symbol or
line font, and Accept or Reject the selection.

7. Digitize the origin of the new symbol or line font that corresponds to the center of a
symbol or the beginning of the line font.

8. Specify whether it is a new symbol or line font.

9. Enter the symbol or line font number (1-1000).

10. Enter the symbol or line font name.

11. Enter the symbol scale factor (usually 1.0) or the repeating line font length (which
defines the plotting length for one line font segment when plotting the line font).

¢) Using a New Symbol or Line Font

A newly created symbol or line font can be placed into the current VrOne file by
selecting Insert Line (inslin) or Insert Symbol (inssym) and manually entering the
number of the new symbol or line font:

grp=83 (or 27 or 473)

Or, as for other feature types, a function key containing the newly created symbol or line
font number can be defined and used.

1) Zoom and Window Display Functions
Zooming into and out of the VrOne graphics window can be done from the
VrOne menu pull-downs (Graphics > Zoom) or from key-in commands:

Zoom Center gooc Zoom in z00.5 Zoom Right  zoor
Zoom All ooa 2x Zoom zopl Zoom Down  zood
Zoom Left ool Last Zoom Window  zoQw Zoom Out 2x  z002
Zoom Up oou Zoom Previous Zoap

The Zoom Left/Right/Up/Down commands are also keyed to the four keyboard
arrow keys. And the Zoom In/Out commands are keyed to the two keyboard
Page Down/Up keys.
The graphics can be replotted to all VrOne windows with

Graphics > Replot rep
The VrOne window rotation can be defined with

Graphics > Set Window Rotation winrot
This is useful if the operator wants to have the VrOne cursor move and track in
the same direction as the SOCET SET floating mark.

The window rotation can be set to a specific value (such as 0 or 30 or -45 degrees)
with:
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Environment > Set Parameters Rotation about the Z axis [0 0 (or 30 or -
45)

The rotz key-in command can also be used to define the window rotation angle:
rotz 0 (or rotz 30 or rotz -45)

Please note that the rotation defined by a rotz key-in command might also
require that one of the above zoom commands be applied before the new rotation
value will become apparent.

The VrOne window can be configured to automatically re-center whenever the
cursor touches the edge of the graphics window with:

Graphics > Toggle Window Shift togwin
Additionally, this parameter can be set globally with:

Vr SOCET Config: Configuration > General Graphics > Window Shift >
select Off or On

11. Zoom and Display
a) Displaying Line Fonts

A normal behavior when VrOne entities are displayed to the screen is that lines appear to
“lose” their fonts. This is “normal” because as the display scale gets smaller than a
certain size, line fonts, symbols, and text will be displayed by VrOne in a simple format
as unfonted lines (lines), single dots (symbols), and as lines (text).

The solution is to zoom in and out with the Page Up or Page Down keys, or to use zoom
window (zoow) to zoom in to a smaller area, or to manually change the display scale
(Environment > Set Parameters > Scale (1:n): 2000). As the display scale gets larger, the
line fonts will re-appear.

VrOne Config (Global Default): Configuration > Vector Graphics > Minimum
Text Size and Minimum Symbol Size

VrOne SOCET (Session Default): Environment > Edit Configuration >
Minimum Text Size and Minimum Symbol Size
Also, issuing a Zoom All (zooa) command will display unfonted lines. Provided that the
display scale is not too small, issuing a Replot (rep) command will display the line fonts.

b) Display Data Disappears with ZoomAll
The zooa command (Zoom All) displays and fits the entire contents of the VR file to the
graphics screen. If there’s an outlier at say x=0 and y=0, the screen scale might be

extremely small and no data would be visible.
If this happens, one of the following might help:
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1. Do a Pack VR File (File > Pack VR File) and then a Zoom All. This will

permanently remove any deleted VR entities and will resize the XY file
dimensions.

If step 1 doesn’t work, and a small dot of data is visible on the screen, try to
zoom into that area. If this is successful, use Insert Line and draw a box around
the outside of the “good” area. Then use Cut Polygon (Edit > Cut Polygon or
cutpol), set the parameters to Cut from outside and Throw data away, pick the
newly drawn box, and accept the action.

If it is not possible to see even a small dot of data, get the Range XY (File >
Range XY or ranxy), make note of the Maximum X and Y, and then use Set
Graphics Parameters (Environment > Set Parameters or setpar) to define the
lower left east and north and scale to “sane” values.

12. Data Collection

VrOne has numerous routines for the interactive insertion of line,

symbol, and text entities. For example: Insert Line, Insert Fly
Line, Insert Parallel Line, Insert Symbol, Lay 1

Mod 1 Line

Insert Annotated Symbol, Insert Text, Insert Line Text, etc. | wia o
These applications are typically found under the Insert pull down | §tp 18 TREEL1

MNeogr 0O

in the VrOne Main Window. Lnk O

Con 0
Pen 2 Red
Fe

When an insertion application is started, a Menu Keys dialog | pr= o

window is displayed. At the top of the window is the command
name. The next area displays the entity parameters. This

into a VrOne file.
Specific help can be called up for each of the insertion routines

0 Toggle snap

information is command dependent and normally shows where | [f QU e ]
the data is to be stored on insert commands or where the data 2 Cloze |
came from on edit commands. ElTe |
The third area is the menu keys area. These show what functions AEnd |
. 5 Attach |

are assigned to the 12 menu key buttons. These keys are
normally mapped onto an input device such as the keypad. They Lalls |
are also mapped onto the 12 function keys on a standard 7 Enter |
keyboard. # Enter 2 I
3 Attach + run I
Following are a few examples for inserting various types of data “Weruboard |
|
|

with:

# End

VrOne: About > Local Help or key-in help

For these examples:

a)

- Open a new VrOne file.

- Initialize the Target Scale to 1:1200 if using English units, or 1:1500 if using
metric units.

- Using the Page Down and Page Up keyboard keys, set the VrOne display
scale to approximately 1:1200 or 1:1500.

- Use the system mouse as the input device (Input > Digitizer Mouse or
digmou).

Insert Line
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The Insert Line function would be used to collect linear features where each data point is
digitized manually, such as roads, sidewalks, fences, railroads, etc.

1.
2.

No ok

© ©

Insert > Insert Line (inslin)

Move the system mouse cursor into the VVrOne graphics window. (While in
this window, the cursor should change to a cross.)

While moving the mouse, press and release the left mouse button (or press
the F1 key) to digitize points.

To back-up along the active line, press Button 3 (Backup) or F3.

To end the line, press Button 4 (End) or F4.

To end the Insert Line function, press the # Button or F12.

During the insertion of a line, B2 (F2) will close, but not end, the line and B6
(F6) will place an Arc through the last three digitized points.

The mode can be changed from line mode (mod=1) to spline mode (mod=2).
The line font (graphic pointer) can also be changed by entering grp=18
(which is a treeline if using the default VrOne symbol file).

10. The active layer can be changed by entering lay=4

b) Insert Fly Line

The Insert Fly Line function would be used to collect linear features where the data
points are automatically collected in a streamline mode, such as treelines, water features,
contours, etc

1.
2.

SRl

8.
9.

Insert > Insert Fly Line (insfly)

The Fly Line filtering parameters can be defined by pressing B7 (F7), which
will load a Parameters window with: Tube Width, Maximum Distance,
Dither Distance, and Z Tube Width. As described in the local help for Insert
Fly Line, these parameters affect and determine the frequency with which
data points are sampled and stored.

Move the system mouse cursor into the VrOne graphics window. (While in
this window, the cursor should change to a cross.)

While moving the mouse, press and release the left mouse button (or press
the F1 key) to automatically digitize points. The points will be sampled,
filtered and stored based on the filtering parameters.

To back-up along the active line, press Button 3 (Backup) or F3.

To end the line, press Button 1 (End line) or F1.

During the insertion of a fly line, B2 (F2) will close and end the line. Button
4 (F4) will Force points that won’t be removed by the filtering parameters.
B5 (F5) allows for a manually digitizing mode, and B6 (F6) lets the operator
go back along the active line and splice in a new section.

The mode can be changed from line mode (mod=1) to spline mode (mod=2).
The line font (graphic pointer) can also be changed by entering grp=16
(which is a water line if using the default VrOne symbol file).

10. The active layer can be changed by entering lay=6

¢) Insert Square

The Insert Square function is used to collect linear features where the internal segments
are placed at right angles to each other.

Insert > Insert Square (inssqu)
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- The squaring parameters include options to square to the Longest Side, First
Side, Mean of All Sides and Azimuth. A Squaring Tolerance can also be
defined that tells Insert Square to not square segments that fall outside the
specified angle.

d) Insert Symbol

Symbols can be placed into the VrOne file with this function.
- Insert > Insert Symbol (inssym)
- Symbols can be inserted with a fixed or pre-defined radius and rotation. Or
the size and rotation can be interactively defined as part of the digitizing
process.

e) Insert Text

Text can be placed into the VrOne file with this function.
- Insert > Insert Text (instex)
- Text can be inserted with a fixed or pre-defined size and rotation. Or the size
and rotation can be interactively defined as part of the digitizing process.
- Ten different justifications can be used when placing text as well as
numerous graphical attributes.

f) Insert Annotated Symbol

The Insert Annotated Symbol function is used to collect symbols with the inclusion of a
text string, such as spot elevations, annotated fire hydrants, annotated manholes, etc.

- Insert > Insert Annotated Symbol (insann)

- The local help for this function lists the various key-ins commands that can
be used when defining entity to be inserted. This is particularly useful when
accessing this application from a Function Key definition.

See Appendix B for examples of the different types of Annotated Symbols.
g) Insert Line Text

The Insert Line Text function is used to insert text onto an existing line. This routine
would typically be used to place annotations on index contours.
- Insert > Insert Annotated Symbol (inslte)

13. Changing the Graphical Attributes

Whenever a VrOne insertion command is started, the graphical attributes from the last usage are
active. One of the ways in which these attributes can be changed is by manually keying in the
new attribute(s). For example:

To change the current layer (1-10001), enter lay=4 (or lay=125 or lay=2065, etc.)

To change the current line mode (1-2), enter mod=1 (line) or mod=2 (spline)

To change the current line width (1-256), enter wid=1 (or wid=2 or wid=7, etc.)

To change the current graphic pointer (1-1000), enter grp=11 (or grp=24 or grp=38,
etc.)

To change the current pen code (1-256), enter pen=3 (or pen=4 or pen=14, etc.)

The better solution to the manual changing of VrOne graphical attributes is the use of pre-defined
Function Keys, which is addressed later in this document.
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14. Entity Search Raduis

The VrOne entity search radius can be defined in two different ways:

1.

2.

As the default (global) value from within the VR Configuration program
VR Config: Configuration > Vector Graphics > Entity search radius (in ground units)
As a session value from within the VR SOCET program:
VrOne: Environment > Edit Configuration > Entity search radius (in ground units)

15. Data Edit

As with the insertion applications, VrOne also has numerous edit functions. For example: Edit
Line, Edit Symbol, Edit Text, Reverse Line, Join Lines, Square Existing, Trim Lines, Cut
Polygon, Delete Layers, and many more. These applications are typically found under the Edit
pull down in the VrOne Main Window.

a) Edit Line

- Edit > Edit Line (edilin)

- Edit Line lets the operator move, delete, or insert new points along the selected
line, and the line itself can be moved, copied, rotated, mirrored, or closed.
Additionally, the graphical attributes can be modified with this routine.
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b) Edit Symbol

- Edit > Edit Symbol (edisym)

- Edit Symbol lets the operator move, copy, delete, rotate, expand, or flip the
selected symbol. Additionally, the graphical attributes can be modified with this
routine.

c) Edit Text

- Edit > Edit Text (editex)

- Edit Text lets the operator move, copy, delete, rotate, expand, change
justification, or flip the selected text. Additionally, the graphical attributes can be
modified with this routine.

d) Trim Lines

- Edit> Trim Lines (trilin)
- Trim Lines will extend and cut-back one line to another. Options included noding,
extension distance and polygon clearing.

e) Break Line

- Edit > Break Line (brelin)
- Break Line will break a line into two entities at two user-identified points.

f) Reverse Line

- Edit > Reverse Line (revlin)

- Reverse Line will reverse the direction of lines. At times the order of the line
points must be in a certain direction. This is true when drawing asymmetrically-
fonted lines such as tree lines or depression contours. Reverse Line can reverse
single lines by identifying individual lines, and it can batch reverse lines of user
defined layers and modes.

g) Join Lines

- Edit > Join Lines (joilin)

- Join Lines will join or match two lines together. The lines to be joined are
identified by the user and may reside the same workspace or any open workspace.
Lines that are short of each other or overlap each other may be joined. If lines are
joined, the second line is added to the first. The line parameters of the first line
are used when joining. Lines that are matched are graphically joined but remain
in two entities and maintain their graphic parameters. Lines identified in multiple
workspaces will be matched regardless of the Join Mode.

h) Square Existing

- Edit > Square Exist (squexi)

- Square Existing squares existing line(s) in the current workspace or all open
workspaces. Lines to square may be identified by pointing at them, or they may
be squared by specifying layers in a batch mode. Line segments are rotated about
their midpoints to the Square to Azimuth at 0, 90, 180 or 270 degrees and are re-
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intersected with the previous and next segments to square a polygon. Line
segments that are greater than the Square to Tolerance are not squared (rotated)

16. Deleting Objects

a) Fast Delete

Edit > Fast Delete (fasdel)

With Fast Delete, the operator is able to delete entities by pointing at them.

The Search for Entity Type can include lines and/or symbols and/or text.

There are several procedures within VrOne that will delete entities: Edit Line,
Edit Symbol, Edit Text, Global Change and Delete Window. But there are times
when entities should be picked one by one for deletion. Fast Delete is a quick
way to touch an entity and delete it.

b) Delete Window

Edit > Delete Window (delwin)

This function will delete the contents of a user-defined window. Only those
entities that fall completely within the window will be deleted. Entities that are
turned off will not be considered.

c¢) Cut Polygon

Edit > Cut Polygon (cutpol)

This function will cut data against a user defined polygon. Data can be cut from
the inside or outside of the polygon, and the data can be discarded, copied to a
file, moved to a file, or have the graphical pointer changed.

17. Selecting the Active Workspace

Up to 256 VR files can be open and displayed within VrOne, but only one file is “active” and it is
into this file that data will be stored. The Active Workspace (VR file) can be specified with:

VrOne: Environment > Set Active Workspace. Enter the number of the active
workspace (AWS) and press OK.

Another way to change the Active Workspace is to turn Snap On (snaon) and
then select an entity in one of the non-active workspaces. The Snap window
appears and, by pressing button #7 (Change to Ws x), the user will be able to
select the AWS in which the snapped-to object was found.

18. Batch Editing

VrOne also has numerous batch edit functions. For example: Batch Attach Line, Batch Join Lines,
Batch Node Lines, Batch Offset, Batch Trim, Line Cross, Line Close, Global Change, and many
more. These applications are typically found under the Batch pull down in the VrOne Main

Window.

a) Batch Join Lines

Batch > Batch Join Lines (batjoi)
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This batch routine will attempt to join lines within the layers specified. If more
that one workspace is open and Workspaces to consider is set to All open then
lines between workspaces will be matched. Data layers, line modes, and graphic
pointers can also be considered. Care should be taken when setting the Search
Distance. Undesirable joins may occur if this parameter is too large. Layers that
are turned off will not be considered when searching.

b) Batch Trim

Batch > Batch Trim (battri)

This batch routine will make up to 60 different trimming passes on the specified
VrOne workspaces and will extend and cut-back one set of lines to another,
change graphics pointers, and will delete or relayer the trimmed segments.

c¢) Batch Node Lines

Batch > Batch Node Lines (batnod)
This batch routine will make up to 60 different noding passes on the specified
VrOne workspaces.Options include the ability to node lines only (which places a
common point on each line at the intersection) or node and break lines at the
intersection points. Under-shoots and over-shoots will be considered.
The Z rule for computing the elevation at the intersection of the two lines can be
specified. During noding, an elevation for each line is computed at the break
point. These elevations are based on the slope of the line segment as determined
by the point before and after the break point. The Z Rule determines the action to
be taken on these two elevations as follows:

* Original elevations — The elevations of the break points is not modified

* Mean node elevations — The elevations are averaged and stored for both

node points.

e Elevation from line 1 — The elevation from the node point on line 1 is used
on both lines.

* Elevation from line 2 — The elevation from the node point on line 2 is used
on both lines.

d) Batch Filter Lines

Batch > Batch Filter Lines (batfil)

This batch routine will searches for lines within the specified layers and will
reduce the amount of points on those lines with a tube width and maximum
distance filter. Layers that are turned off will not be considered when searching.

e) Batch Offset

Batch > Batch Offset (batoff)
This batch routine will searches for lines found within the specified layers and
will place up to 10 additional lines that are parallel to the original. Each new line
can have a layer width, graphic point, horizontal offset and vertical offset that are
different from the source line.

e) Line Close

Batch > Line Close (linclo)

1V-4-15



- This batch routine will close or will check for closure of lines in user defined
layers. Lines that are not closed may be closed by one of the following methods:
* Move the endpoint onto start point
* Mean the endpoints
* Add line segment between the endpoint and the start point
* Intersect the end segments
* Report unclosed polygons in drive file only (do not modify line)
- A drive file is always created for unclosed lines even if this application closes
them.

19. Global Change
- Batch > Global Change (glob)
- This extremely powerful batch routine will make up to 60 passes on the specified
VrOne workspaces and will globally change line, symbol and text attribute
information. Each pass has Search For and Change To criteria.

20. Undo Last

- File > Undo Last (undo)
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21. Function Keys

The use of Function Keys provides one of the most important aspects of VrOne custom data
collection. Taking the time to properly set up function keys before starting a project has the
potential to save hundreds of hours of production time.

Function keys reduce the amount of knowledge the mapping professional needs to know about
VrOne. They simply choose the feature they want to collect and go. Entering its name or function
key number may start a function key. These names or numbers may be keyed in, placed in
macros or even placed in other function keys.

For example, if the operator wanted to collect an asphalt road, the Insert Line command would be
started, and the various attributes specific to that feature would need to be defined, such as Layer,
Mode, Line Width, Line Font, and Pen Code. But VrOne function keys would allow for the pre-
defining of this feature, so that the operator would simply enter a numeric code or a descriptive
term for the asphalt road, which would automatically assign all of the desired parameters and
behavior to Insert Line and start the command.

A more detailed description of VrOne Function Keys can be found at
VrOne: About > Help > Getting Started with VrOne > Function Keys.

The default function key file is \vr\data\default.fk, but it is recommended that a custom file with a
different name (e.g., \vr\data\SomeOtherName.fk or D:\safe\socet.fk) be created to prevent the
inadvertent overwriting of this file during VrOne upgrading. The Function Key file to be used by
VrOne is specified with

VR Configuration: Configuration > General > Function key file

22. Touch Pad and Key-in Input

Just as the use of VrOne Function Keys facilitates the collection of specific project-related
features by automatically assigning the desired parameters and behavior to one of the Insert
commands, incorporating a touch pad input device with a feature extraction system adds even
more efficiency to the collection capabilities.

The Keyport 252 is a touch-sensitive programmable keypad that can be used with VrOne. The
252 programmable keys can have the standard VrOne commands and VrOne Function Keys
assigned to individual keys, which allows an operator to press a single key to activate a particular
feature to be collected.

The default keypad file is \vr\data\default.kp, but it is recommended that a custom file with a
different name (e.g., \vr\data\SomeOtherName.kp or D:\safe\socet.kp) be created to prevent the
inadvertent overwriting of this file during VrOne upgrading. The Keypad file to be used by
VrOne is specified with:

VR Configuration: Configuration > General > Keypad command file
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The syntax of the keypad file (default.kp or socet.kp) is:
@xxx VrOne_Keyln_Command

where xxx is the Keypad Number defined for a particular key (see “kpvr252_numbers.doc” for
the key numbering reference) and VrOne_Keyln_Command is the key-in command, FKey
Name or FKey Number that

VrOne recognizes for its various applications.

For example: inslin (for Insert Line), instex (for Insert Text), rep (for Replot), zooa (for Zoom
All), zoow (for Zoom window), exi (for Exit), bldg (for FKey Building).

23. Macros

Macros give the ability to execute a group of VrOne commands as a single word. Macros can
execute VrOne commands, function keys and other macros. One common use of macros is to
have it set specific snap parameters for a certain situation. Also, with 10,001 layers that are
available with VrOne, a macro can also be created to easily turn groups of layers on and off.

24. Application Overlay

Application Overlaying lets the operator place the current command into a “pause” mode while
other commands are executed.

Multiple applications may be overlaid and stacked within VrOne which allows the operator to

collect data in the order it presents itself instead of feature type by feature type. This unique
VrOne feature allows for the collection of data in a flexible and realistic way.
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Appendix A — Pen Table Colors

VrOne Pen Table Colors
Filename: \vr\data\defaultscreen.ct
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Appendix B

Default Line Fonts and Symbols (socet.sym)
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Appendix C — Types of Annotated Symbols

Spot with Fixed Position Text
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Spot Elevation with Manually Placed Text (freely positioned by
the operator)
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Spot Elevation where the Decimal Point Indicates the

Location
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Manhole with an “MH” String

Manhole: Symbol definition
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Manhole: Text definition
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Appendix D — Key-In Cross Reference

Insert Line

Imsert Symibol
Imsert Text

Insert Square
Imsert Parallel Line
Imsert Line Text
Imsert File

Edit Line

Edit Syrbol
Eclit Text
Trirm Line
Break Line
Hack Line
Paoint on Line
Reverse Line
Join Lines
Insert Flyline

Interpolate Cortours
Square Existing
Hatch Line

Label Paoint

Symbaol Fill

Edlit Elevation

Fast Delete

Line Cross

hange Layer
hange Graphic Pointer
(zhange Pen Codle
Global Change

Cut Polygon

Delete Window
Mowve Window

in=lin
insaym
instex
insagqu
inspar
inalts
insfil

edilin
aediaym
aeditex
trilimn
brelin
haclin
pel

revlin
Joilin
insfly

inteoon
Bquaxl
hatlin
labpod
eymfil
edials
fasdel
lincro
chalay
chagra
chapen
glak

cutpaol
delwin
mevwin

Copy Window

Set DT

Bun DT

Drive Grid

ZDTM

Labe| Bear/Distance
(arid Lin=s

Tick Lines

Inverse

Drive To

B=drive

Re=zet Drive

Delete Duplicates
Batch Filter

Batch Trim

Batch Offset

Sheet Grid

Plot Control

Create Symbol
Joom All

Joom In 2X

Zoom Up

Joom Out 2%

Joom Windows
Toggle Grid

Set Grid Resolution
Toggle Window Shift
Set Display Parameters
Set Display Parameters
et Layer

Reset Laver

List Layers

Edit Config Params
Pack VR File
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copwin
aetdtm
rundtm
drigri
z dtm
labbeaa
grilinm
ielin
inw
dri
redri
readri
daldup
batfil
battri
batoff
shagri
plocon
CEagym
b LT
zoo 5
b L0 ]
Zoo 2
oW
toggrl
aetgri
togwin
aektpar
aatdia
aaktlay
layres
lialay
adicon
Pacvr

Backup VR File
Open VR File
Close VR File
Replot

Zoom Left

Zoom Center
Zoom Right

Zoom Previous
Line Fort OMN

Lin= Fort OFF
Spline ON

Spline OFF

Line Poirts ON
Line Points OFF
Line Elevations OM
Line Elevations OFF
Range 2Y

Edit VR Header
UMDO

Zoom In 4X

Zoom Down

Zoom Jut 4%

Pop

Pop ALL

Swap Applications
Aszociate Command 1
Associate Command 2
7 Source

Plaot

Help

GGlobal Help

Edit Macros

Edit Function Kevs
EXIT

bacve
Op&evE
clove
rep
zool
Tooo
ZoOL
TR
lfon
lfoff
gplon
gploff
lpon
lpoff
leon
lecff
Fanxy
edive
undo
zoo 25
zood
zoo 4

PR
popall
gwa
acl
acd
RO
pla
halp
ghelp
edimac
edlfun
exl
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