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TcpStereo User's Manual

INTRODUCTION

This manual is a practical guide, helping you to open and create projects in TcpStereo. For
issues referring to the installation, set up and advanced areas, see the Reference Manual.

Once you start up the program, a window will appear as shown in Figure 1:
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Figure 1 — Main TcpStereo interface
From this point, you may:

e Open an existing project and view it in TcpStereo.
o Create a project using data imported from Digi3D.
e Create a project using data imported from a digital photogrammetric flight.

To follow the examples, you can download them from our website (http://www.aplitop.com).
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HOW TO OPEN AND VIEW A PROJECT...

On the menu bar, click File and then Open project.... Via the window that appears (Figure
2), locate and select the file (with a .pry extension) from the Ejemplo1 project - the default location
is C:\Proyectos TcpStereo\Ejemplol.
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Figure 2 — Project selection

After loading the project, TcpStereo will display a photogrammetric block which constitutes
images of the loaded project (Figure 3). The label Reduced mode indicates that the project is
using low-resolution images (see the importing of digital photogrammetric flights).
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Figure 3 — Project loaded
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Using the mouse and the keyboard you can move about the block, zoom in or out, and set which
image comes to the forefront via a simple click. Notice the toolbar which controls the zoom and
save view functions. On the left there is a pop-up menu (Figure 4) which allows you to view
images and stereo models by double clicking on the corresponding element.
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Figure 4 — Strips and models menu

You can also immediately view the currently selected image or model, clicking on the
corresponding tabs on the top toolbar. If you decide to view an image, for example 1117, an image
window will appear as shown in Figure 5, which has a similar toolbar to the block toolbar.
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Figure 5 — Image window

If you decide to view a model, for example 1116-1117, the window that appears will be similar to
that in Figure 6. In addition to the toolbars described earlier, there are other tools available for
administering stereo vision and calculus functions on the stereo model.
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Figure 6 — Model window

In order to take better advantage of the stereo viewer, if you have CAD software compatible
with TcpStereo, you may start up the program in question and connect to the application (the
"CAD” button on the top toolbar). A toolbar will appear showing CAD plotting and control options,
the functions of which are also detailed in the Reference Manual.
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HOW TO IMPORT A DIGITAL PHOTOGRAMMETRIC FLIGHT

On the menu bar, click File then Import project and finally From flight data. An import window
will appear (Figure 7) which will advance step by step where interaction is required, in order to
personalize and validate the import.

The 6 import steps for digital photogrammetric flight projects are described below, following
Ejemplol in TcpStereo.

1°) Files and folders

You will firstly need to indicate where the information will be taken from, as well as where the
imported project will be saved to. These are the fields shown in Figure 7:

Import digital flight project

Files and folders

Input data

Orintaton file (C:\Provectos TepStereo\Ejemplol\EjemploT_EDS0.exp =
Images folder iC:\Proyectos TepStereot\Ejemplol B
Output data

Project name Eri'émpibf v
Project folder 1C;'\Pr0}{ectos T-cpStereo\Eiienjplro‘lv @

Pyramid images
Resolution:  (*) Reduced (faster import)

O Full (higher quality images)

Import events

Event Description

[ Next >> J[ Cancel ]

Figure 7 — Digital flight import (step 1)
INPUT:

e Orientation file: Select the file from project Ejemplol from TcpStereo. C:\Proyectos
TcpStereo\Ejemplol\Ejemplol.exp

¢ Image folder: Select the original image folder.
C:\Proyectos TcpStereo\Ejemplol

OUTPUT:

e Project name: Write Ejemplo1l.

o Project folder: Route through which the project information required by TcpStereo is saved.
Bear in mind that the folder should exist, and that the images will need quite a lot of free
disc space. You should there ensure that you have sufficient space on the chosen disc. In
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this case we will be using the same folder as the imported project “C:\Proyectos

TcpStereo\Ejemplol”

IMAGES

e Reduced resolution: allows you to import the project more rapidly, at the cost of generating
images with less resolution. You may later convert them to maximum resolution image. You

should check this option.

¢ Full resolution: images are imported at maximum resolution, although this involves a longer
processing time. In this case, pyramid images created earlier may be reused.

Click Next.

2°) External orientation file

Once a list of photographs has been obtained along with their external orientations based on

entry data, the results are shown in the form of a table:

Import digital flight project

External orientation file

fo‘Y coord. VJLZ coord. foJJmega
[117e582  [oosies
0.08167
l013193
|0.12680

‘leage
1114
1115
1118
17

Import vf|!k>< coord.
[asgaa27a [as74m e |
414633700 | 4473287.367 | 1175.910
(414693144 | 4473173675 | 1174.844

414692221 4473059.667 | 1173.073

|-0.24483
-0.26978
0.32310

|-89.97972
|-90.16238
-90.15778

Separator { Space/Tab Select all

Angles { Sexagesimals v Unselect all
Import events

Event Description

Information Read 73 lines.

Information Using 4 exterior orientations available.

[ << Previous ] [

Next >> H Cancel ]

Figure 8 — Digital flight import (step 2)

Following our example, leave all fields as they are and click Next. In general, a
meaning should be assigned to the values in each column, using the tabs in the
first line. You should also indicate which is the column separator, and on which
units you have assigned rotation angles. You can also select the table entries you

wish to import.

3°) Images

In this step, the user selects the images to be imported. Notice that on the right you can see
the space available on the disc on which the project is saved as well as the estimated space
required, which will depend on the number of selected images. Leave all the images selected

and click Next.
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Import digital flight project
Images
1114 Available space : 16138 MB
1115
1116 Required space : 44 MB
117
Select all
Unselect all
Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
[ << Previous ] [ Next >> ] I Cancel ]
Figure 9 — Digital flight import (step 3)
4°) Models

Having selected the images, the program assesses what models they can be used to form
based on their order (photo number) and external orientation parameters.

Import digital flight project

Models

[#] 11141115

[¥] 11151116
V] 11161117

Select all
Unselect all

Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
Information Selected 4 images.

[<< Previous J[ Next >> Jl Cancel ]

Figure 10 — Digital flight import (step 4)
If the orientation data and images are correct, it is advisable to create all of them. Leave all the
models selected and click Next.
5°) Parameters

This step serves as validation for the imported information. It is advisable to set an average
terrain elevation which is as accurate as possible, to ensure optimum visualization of the
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photogrammetric block. Leave all parameters as they are, except Average terrain height
which you should set at 645.00, then click Next.

Import digital flight project

Parameters
Camera
Focal length [mm) [100500 i Principal point [mm) :  Xc = [0144 A} Dimensions [mm):  Width = ;5 X 24
Ye= (0000 | Height = [103.896 |
Heights
Average flight altitude (m) '1'1 75582 i Average terrain height (m) 154500
Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
Information Selected 4 images.
Information Selected 3 models.
[ «Previous | [ Next>> | [ Cancel |

Figure 11 — Digital flight import (step 5)
6°) Conversion

In this final step images are generated and the project compiled, not requiring the intervention
of the user. Progress is indicated by the three progress bars. When the process concludes,
click Finish and the recently imported project will open. Once the conversion process has
finished, click Finish.

Import digital flight project

Conversion
Strip :Ejemplol_1
Image : 1117

Conversion process

Image progress : [lIIIIIIIIIIIlIlIlIlIlIIIIIIIIlllllllllllllllllllllllllllllllllll*

Strip progress : [ -------- ----IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

Project progress : [llllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII@

Elapsed time : 00:00:20 E stimated time : 00:00:20
Import events

Event Description »

Information Processing images ... Please wait.

Information Generated pyramid image 1114 (2 seconds)

Information Generated pyramid image 1115 (6 seconds)

Information Generated pyramid image 1116 (2 seconds)

Information Generated pyramid image 1117 (11 seconds)

Information Process finished ... Continue
v

Figure 12 — Digital flight import (step 6)

© Aplitop S.L. 2015 8



TcpStereo User's Manual

HOW TO IMPORT A PIX4D PROJECT

In the upper menu bar, click “File” then “Import project...” and last “From Pix4d data...”. A
folder selection dialog will appear, where you should select the Pix4d project folder to import.
Select the ptec-demo subfolder of the Ejemplo2 located in the TcpStereo projects folder.

i |
Buscar carpeta ﬁ

Select Pix4d project folder

. ProgramDiata
| Proyectos MDT-PointCloud
| Proyectos Pixdd

4 | Proyectos TcpStereo

. Camaras

m

. Ejemplol
4 | Ejernplo2
4 | ptec-demo
. Linitial
. 2_densification
, 3_dsm_ortho
| pictures

., TcpStereo

. Ejemplo3 -

[ Aceptar ]I Cancelar J

Figure 13 — Pix4d Project folder selection

Once you have selected the folder, the application will start the import process, that would go
through several steps where the user could customize and validate different parameters. These
steps are similar to the previous topic, so they would not be explained in detail again. Only the
main differences will be highlighted.

The 4 steps of this Pix4d import process, following the Ejemplo2 example are:

1°) Files and Folders

In the first step, the user should validate the data, read automatically from the previously
selected Pix4d folder.
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P

Import Pixdd data

Files and Folders | Camera and Photos | Strips and Models | Conversion |

Input data
C:\Proyectos TcpStereoiEjemploZiptec-demal1_initial\params'\ptec-demo_calibrated_internal_camera_parameters CAM
C:\Proyectos TcpStered\Ejemplo2\ptec-demal1_initial\params'ptec-demo_calibrated_external_camera_parameters TXT
Photos folder... C:\Proyectos TcpStereo\BjemploZ\ptec-demol1_imitialimagesiundistorted_images
Flight Height (m) 162.266 = Ground Height (m) 20.000 =
Output Data
Project folder. .. C:\Proyectos TepStereo\Ejemplo2\ptec-demol\TepStereo
Project name ptec-demo
Pyramidal images
Resolution:  (Z) Reduced (faster importation) Use existing pyramidal images

@ Full (high guality images)

Importation events

Evert Description

Cancel

W S RS W W . e

Figure 14 — Import Pix4d project (step 1)

INPUT:

e Camera file: File with .CAM extension, located in the Pix4d folder. This file contains the
interior orientation camera parameters.

o Exterior orientations file: File with .TXT extension that contains the exterior orientation of
each image.

¢ Images folder: Folder where the undistorted images are stored.

¢ Additionally, you may set the flight and ground average heights.

OUTPUT:

¢ Project name: Any valid file name. Let “Ejemplo2”

¢ Project folder: Folder which will be used to store all the information that TcpStereo needs.
Realize that images may require much disk space, so check you have space enough in the
destination disk. If is possible, let the TcpStereo folder suggested as default.

e Use existing pyramidal images: If the Project has been imported previously to the same
folder, checking this option will reuse the existing images and will not create them again.
Let unchecked this option by now.

2°) Camera and Photos
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In this second step, the user has to validate the camera parameters (interior orientation) that
have been read from the Pix4d camera file. You also may select/unselect the photos that will
be imported, and have to specify the angle unit (radians). Then click “Next”.

Import Pixdd data
Files and Folders | Camera and Photos | Strips and Models | Con\rasion|
Camera
Focal Length (mm) 24.002 = Principal point (mm) : Xc = 0.085= Sensor size (mm) ‘nfidth = 36.000=
Yc= D425} Height= 24000}
Photos
' Phota X im) Y {m) Z {m) Omeaa Phi Kappa I
DSCO6541 360671.280  4067779.735 163.769 0.066466 0.014873 3679569
DSCOR542 360681.838  4067763.738 163.232 0.060514 0017118 3673827 )
DSCO6543 360693421 406774577 163.387 0.059434 0.014441 3665719 3
DSCO6544 360704.133 4067728571 163.611 0.0565926 0.012682 3.670857
DSCO6545 360714406  4067711.488 163.154 0.046630 0.013630 3.705029
DSCO6565 360646.792  4067683.093 160.969 0.007549 6.277893 38172
DSCOR5EE 360635.137 4067700326 160.887 0.010753 6279084 3.810293
i DSCO656T 360624.035  4067716.461 160.922 0.012625 6276965 3806122
DSCO6568 360612.880 4067732573 161.146 0.015158 6.280102 3.814293 -
Select all Angles unit Radians -
Impartation events
Event Description
INFO Fead 15 exterior orentations
<<Back ||  Next>> | Cancel

Figure 15 — Import Pix4d project (step 2)

3°) Strips and Models

In the third step, you can see a tree with the strips and images of each strip on the left side of
the window. On the right side there is a list of the models (stereo pairs) that will be created.
The user may check/uncheck images or strips, which only will be imported if are checked.
Click on “Process” button.
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Import Pixdd data -
-

| Files and Folders I Camera and Photos | Strips and Models | Conversion

Detected strips Proposed models
#-{¥ptec-dema_1 Model

DSCO6541-DSCO6542
#-{¥ptec-demo_3 DSCO6542-DSCOR543
DSCOe543-DSCO6544
DSCO6544-DSCO6R45
DSCO6565-D5C06566
DSCOE565-DSCOB5ET
DSCO6567-D5C06568
DSC06563-DSCOG563
DSCO6575-D5C06580
DSC06580-DSC06581
DSC06581-DSC06582
DSCO6582-DSCO6583

Importation events

Event Description

<< Back ][ Process ] OK Cancel

Figure 16 — Import Pix4d project (step 3)

4°) Conversion

This step is identical to the sixth import step explained in the previous topic.
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HOW TO IMPORT A DIGI3D PROJECT

On the menu bar, click File then Import project and finally From DIGI3D. An import window will
appear (Figure 17) which will advance step by step where interaction is required, in order to
personalize and validate the import. These steps, with the exception of the first, are identical to
those from the previous section. We will therefore not repeat the explanation, just outline the
possible differences.

The 6 import steps for Digi3D projects are described below, following Ejemplo3 from
TcpStereo.

1) Files and folders

You will firstly need to indicate where the information will be taken from, as well as where the
imported project will be saved to. These are the fields shown in Figure 17:

Import Digi3D project

Files and folders

Input data

External orientations type iA single external orientation file for the entire block v | Project type Analogue v
External orientations i:C:b'\Pn:'_veclc:s”TcpS tereohE jemplo2\EjemploZ.eo ; E]
Internal orientations iVC:;\F;rrogec'tosiTrcpS terechE iempio? E]
Images folder TC:'\F"rqyectos TcpS lereo\é ienjple E]
Camera il [C:\Proyectos TopStereotEjemplo2\camara 153,942 cam 1L

Output data
Project name {Eirempioé i [ Use existing pyramid images
Project folder :C:\F.'rqyectos TcpS lereo\E ienjplb2 [Z]

Import events
Event Description

[ Next >> H Cancel ]

INPUT:

e External orientation type: a suitable value should be set based on the data available. Set as
Single file....

o Type of Project: this should indicate analog if the photographs have fiducial marks or digital
if not. Set as Analog

o External orientations: external orientation file.
“C:\Proyectos TcpStereo\Ejemplo3\Ejemplo3.e0”

¢ Internal orientations: folder in which the internal orientation files are located.
“C:\Proyectos TcpStereo\Ejemplo3”

o Image folder: folder in which the original image files are located. “C:\Proyectos
TcpStereo\Ejemplo3”
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e Camera file: required for analog projects, Digi3D camera file camera 153.942.cam in the
Ejemplo2 TcpStereo folder.

OUTPUT:

o Project name: the name the user wishes to give. Use Ejemplo3

e Project folder: Route through which the project information required by TcpStereo is saved.
Bear in mind that the folder should exist, and that the images will need quite a lot of free
disc space. You should there ensure that you have sufficient space on the chosen disc.
Leave this the same as the folder for TcpStereo Ejemplo3.

e Using existing pyramid images: if a project has already been created in the same
destination folder, existing pyramid images will be valid, and it will not be necessary to
generate them again. Leave this unchecked the first time that you follow this example.

2) External orientation file

Identical to step 2 from the digital flight project import. Click Next.
3) Images

Identical to step 3 from the digital flight project import. Click Next.
4) Models

Identical to step 4 from the digital flight project import. Click Next.
5) Parameters

Identical to step 5 from the digital flight project import, except that parameter Average terrain
elevation should be set at 275. Click Next.

6) Conversion

Identical to step 6 from the digital flight project import. Click Finish.

IMPORTANT:

Remember to consult the TcpStereo Reference Manual. Here you will find detailed information
regarding all aspects of the application, helping you to take full advantage of the program.

The example projects Ejemplol, Ejemplo2 and Ejemplo3 can be found and downloaded from
our website (www.aplitop.com).
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