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1. Installing the Application 
 

The application must be installed once the mobile device has been synchronized 

with the PC using the Microsoft Active Sync program (see Appendices). Follow the 

steps below: 

 

• After retrieving data from the device, you are asked whether you want to 

continue with the installation. Click Yes. 

 

 

• You will then be asked if you wish to install the application in the 

default folder. Click Yes. 

 

 

• Once the files have been copied to the mobile device, click OK in the 

screen shown below.  
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2. Introduction 

This document describes how the setting out and data gathering application works 

for Total Station which has been developed for mobile devices based on the Microsoft 

Windows CE operating system in its different versions. 

2.1. Devices and Versions Supported 

  

The platforms on which the application can be run include Pocket PC and 

Handheld PC equipped with the following processors: 

 

• ARM 

• MIPS 

• SH3 

• SH4 

The operating systems on which the program can be run include: 

 

• Windows CE 3.0 

• Pocket PC 2002 

• Windows CE.Net 

• Pocket PC 2003 

 

If you do not know what processor your mobile device is equipped with, proceed 

as follows: 

 

1. Run Start > Set Up, System tab and click on About. 

2. Note the processor that is listed on screen (for instance, Intel PXA250). 

3. Consult the processor family at the following address: 

http://www.microsoft.com/windows/Embedded/ce.NET/evaluation/hardware/processors.asp 

 

 At the time of press, the application has been tested with the following devices: 

 

Platform Brand and Model Processor Operating System 

Pocket PC Compaq iPAQ 3630 ARM Windows CE 3.0 

Pocket PC Compaq iPAQ 3950 ARM Pocket PC 2002 

Pocket PC Compaq iPAQ 3970 ARM Pocket PC 2002 

Pocket PC HP iPAQ 5450 ARM Pocket PC 2002 

Pocket PC HP iPAQ 5500 ARM Pocket PC 2003 

Pocket PC HP hx 4700 ARM Pocket PC 2003 SE 

Handheld PC Trimble TsCE ARM Windows CE 3.0 

Handheld PC Topcon Ranger ARM Windows CE 3.0 

Handheld PC Topcon FC-1000 SH4 Windows CE 3.0 

Handheld PC Allegro CE ARM Windows CE 3.0 

http://www.microsoft.com/windows/Embedded/ce.NET/evaluation/hardware/processors.asp


TCP Total Station                                                                                    Reference Manual 

 Aplitop S.L.  6 

Handheld PC PSION NetPad ARM Windows CE .NET 

Handheld PC Trimble ACU ARM Windows CE .NET 4.0 

Handheld PC Topcon FC-100 ARM Windows CE .NET 4.2 

Handheld PC Topcon FC-2000 ARM Windows CE .NET 4.2 

Handheld PC PSION Workabout 

Pro 

ARM Windows CE .NET 4.2 

Handheld PC TDS Recon ARM Windows CE .NET 4.1 

Handheld PC Allegro CE ARM Windows CE .NET 4.1 

 

To see an updated list of the devices supported, visit the website www.aplitop.com. 

 

The tool has been developed to offer users the most common setting out and data 

gathering options when in the field. 

 

For users of the TCP – Digital Terrain Model application, the file formats used are 

fully compatible, so all files can be prepared on a PC and subsequently sent to the 

mobile device via the Microsoft ActiveSync program.  

 

For all other users, a PC program is included that incorporates the most common file 

format conversions, in addition to serving as a data manager for the data obtained with 

the field data recorder. 

http://www.aplitop.com/
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3. Features and Functionality 
 

This is an application based on dialogue boxes that are presented on a main menu 

comprised of a series of buttons that enable you to access the program’s different 

options either directly or through other menus. 

 

To exit a dialogue box, click either the OK or Cancel buttons. These appear on the 

upper right hand side of the screen. The OK button appears with the same name and the 

Cancel button appears with an “X” sign. In the Pocket PC version, the latter could 

appear as Cancel within the dialogue box. Use the Cancel button to exit the dialogue 

box without accepting any changes or without taking account of any calculations that 

may have been made. Click the OK button otherwise. 

 

The measurement units for the application’s data are as follows: 

 

Data Measurement Units 

Distances Metres 

Heights Metres 

Surface areas Square metres 

Perimeters Metres 

Azimuth Hundredths of degrees 

 

 

When starting the application, a window showing information about the program’s 

version, sub-version and review number appears. 

 

 

 
 

 

A window then opens asking you to indicate the task with which the application is 

to be started: 
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Last Project: This option selects the project worked on in the last session. When the 

application is started for the first time or when the program’s initial configuration is 

restored, it appears as deactivated. 

 

Select Project: Use this option to select a previously created project.  

 

New Project: Use this option to create a new project. 

 

Once you have selected the working project, the application’s main menu is 

displayed. Each of the options that comprise it are described below. 

 

 
 

3.1. Instrument Stationing and Orientation 

Prior to any option in which you will take a measurement from the station, the 

program indicates that you must specify the position of the instrument and its 

orientation. Use the Stationing command in the Data Gathering and Setting Out menus.  

 

The data requested includes the following: 
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• Base Station. This obligatory box indicates the name of the station on 

which the instrument is positioned. If this station exists in the stations file, 

it assumes those coordinates. Otherwise, the program enables you to gather 

data, although the functions that require coordinates to be defined will be 

deactivated. 

 

• Instrument Height. This value, which is also obligatory, indicates the 

height from the ground to the instrument’s measuring point, expressed in 

metres. 

 

The available procedures are indicated below. 

 

3.2. Free Positioning 

In this type of positioning, only the station where you are and the height you set 

for the instrument are input into the program. 

 

Instr.Height: Indicate the instrument’s current height. 

 

B.Station: Indicate the name of the station where you are currently positioned. 

 

In this case, the program will not orientate the station, since it should already be 

correctly orientated or its orientation is unknown. Nonetheless, you can gather data 

from points and stations with the Survey menu options. 

 

You can also send a specific angle to the station; for example, to establish the 

station azimuth at 100,000. 

 

  
 

 

3.3. Orientation by Station 

In the following window, the program requests the new position. In this case, in 

addition to the base station and the height of the instrument, we also have to indicate the 

reference station we are going to used. 
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If you aim for the reference station from the base station and click OK, the 

program automatically sends the horizontal angle corresponding to the station, and the 

instrument is then orientated. 

 

 
 

 

Furthermore, there is a button (…) to select the stations, which can be used to 

select the stations from the corresponding list. 

 

Optionally, you can request verification of the orientation, comparing the 

coordinates in the stations file with those obtained from the calculation based on the 

reference station measurement. To do so, tick the Verify Coordinates check box. 

 

Once you have established both the B.Station and the Ref.Station, the program 

takes a measurement to the station indicated. After that, a window opens with a report 

on the calculated and measured distances and height differences. 

 

If the orientation is correct based on the measurement made, click Yes. The 

program orientates the station automatically, completing the positioning process. 
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3.4. Orientation by Inverse Intersection 

The orientation is calculated in this option by observing two or more stations 

with known coordinates. 

 

If you have selected two stations, the calculation is performed by inverse 

bisection. However, if you select three or more, it is performed by inverse intersection.  

 

Initially, the command asks whether you will be working with planes or in a 

specific UTM. In the latter case, after calculating the set-up coordinates, the program 

calculates the corresponding scale or anamorphosis. 

. 

 
 

A window then opens in which the station’s coordinates are calculated. The 

program then fills in the list of Measurements with all the stations that have been 

observed from the station at which you are located by using a surveying file. 

 

To perform the calculation, use the scroll buttons to select the stations that you 

want to use in the calculation. As stations are added and removed, the program 

automatically calculates the corresponding coordinates, displaying the residual values 

for each of the stations used in the calculation at any given time. 
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 The calculation can be performed by taking into account the angles only, the 

distances only or both.  It is also available in both 2D and 3D. 

 

Furthermore, you can insert new measurements by clicking the Measurement 

button. The program asks for the station and requires you to perform a measurement to 

store the distance, horizontal angle and vertical angle of the station. 

 

 
 

 Once all the stations that will form part of the calculation are selected and you 

click OK, the program will assign the calculated coordinates and the anamorphosis to 

the station at which you are located. The station will then be oriented to the correct 

angle. 

3.5. Reference 

The reference gathering process comprises two parts. First, a measurement is 

made to a unique element on the terrain by clicking Source Ref. You then continue 

working normally, measurement points, stations, creating new positions, and so on. A 

second measurement is then taken of the same element by clicking the Verification 

Ref. button.  

 

The screen will display the horizontal angles of the measurements and the 

difference. You can verify the degree of disorientation that you have made throughout 

the process. The program orientates the station back to the azimuth from the initial 

measurement when you click Orient. 
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4. Projects 
 

This file type has been created to store the links to each of the project’s essential 

components in order to avoid having to remember each of the files comprising a project.  

 

The following options are available to manage this file type: 

 

 
 

4.1. Select 

Use this option to choose a previously saved project. 

4.2. File Management 

The application has a file management menu that supports the following file types: 

 

 
 

The Windows Explorer supplied with mobile devices does not show file 

extensions. You do not need to know them during normal use of the program, as the 
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appropriate filters are used. However, you can see the extensions if the field data 

recorder is connected to the PC. 

 

You can copy the working files directly to the mobile device using Windows 

Explorer once it has been synchronized with the PC (see section entitled Using 

Microsoft ActiveSync in the Appendices). 

 

All the options check for the existence of the files needed for the calculations and 

indicate an error message if they do not exist. 

 

The characteristics of each of the files types and the way they are managed are 

explained in Section 5. 

4.3. New 

Use this option to create a new project. Assign a name to the project and set the 

properties described in the Properties section. 

4.4. Delete 

It deletes an existing project, which will ask for confirmation. The files that make 

up the project are not deleted; you must use Windows Explorer for that purpose.  

 

You can not delete the currently selected project. 

4.5. Components 

It shows a list containing the names of all the files assigned to the active project, 

which are differentiated by type. 

 

 
 

You may select non-specific file categories from the dialogue box, and you may 

delete any of them from the project. Simply click on the file type desired and click on 

Select or Delete. 
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5. File Management 

The application is equipped with a file management menu that supports the 

following file types: 

 

Extension Description MDT Compatible Remarks 

BSE Setting out stations YES  

EJE Alignment on ground plan YES  

RAS Alignment on elevation YES  

PER Superelevations YES  

TRA Cross sections YES  

LEA Surveys YES  

SUP Surfaces YES (1) 

PUN Surveying points YES  

RES Setting out results NO  

PRJ Projects NO  

DXF Cartography YES  

DWG Cartography YES (2) 

 
(1) Compatible with MDT versions 4 or higher. 

 

(2) TcpET supports DXF files directly. To use DWG files, you must have TcpCAD, which converts drawings to 

the FLX extension automatically. 
 

You can copy the working files directly to the mobile device using Windows 

Explorer once it has been synchronized with the PC (see section entitled Using 

Microsoft ActiveSync in the Appendices chapter). 

 

The program uses the project concept, whose function is to store the links to each 

of the different files comprising the project in an integrated way, avoiding the need to 

manually select each of these files. 

 

Information about the current file is shown below the options menu of each file 

type. This information varies depending on the file type and is comprised of the file 

name, number of records or initial and final stations.  

5.1. Common Functions 

The dialogue boxes for editing each of the files have a series of buttons that are 

common for all file types: 

 

 
View first record in file. 

  Go back one position from current record. 

  Go forward one position from current record. 

 
 

View last record in file. 

 Delete current record from file. 

 Create a new record with blank data. 

 Search for a record meeting certain criteria. 
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The files incorporating drawing options include the buttons below, which are 

common to all of them: 

 
  Enlarges the drawing’s level of detail, zooming in on the designated point. 

 
 

Reduces the drawing’s level of detail, zooming out from the designated point. 

  Enlarges an area set by a window defined by two opposite points. 

 
 

Shows the complete drawing. 

 
 

Shows previous view. 

 The view of the drawing is moved in the direction and distance of the points 

indicated based on two points designated on the drawing. 

 By clicking on this button and pointing at the screen, it shows the information 

associated with the nearest object. 

 

5.2. Points 

The topographic points of the current project are stored in these files in ASCII 

format. These files have the *.PUN extension (compatible with MDT) and contain the 

following data for each point separated by spaces: 

 
<Number> <X Coordinate> <Y Coordinate> <Z Coordinate> <Code> 

 

A points file is automatically created whenever a project is created. It has the same 

name as the project and has the aforementioned extension.  

 

The program allows repeated points, as well as points with alphanumeric 

numbering. 

 

The following options are available to manage this file type: 

 

 
 

5.2.1. Select 

Use this option to select a points file from the existing files. Once you have 

selected the file, you can select a new surveying file. 
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5.2.2. Edit 

This option views and modifies the current file’s records. 

 

 
 

Records have the following fields: 

 

Name Type Length No. Decimals Remarks 

N Alphanumeric 14 0 Point number 

X Numeric 11 3  

Y  Numeric 11 3  

Z Numeric 8 3  

Code Alphanumeric 14 -  

  

In addition to the common buttons for managing all files, described in the 

introduction, the following controls are available: 

 Use this option to insert a new point. Click this button to reset all the records so 

that new values can be entered. The point is saved at the end of the file. 

 

 Click this button to open a new window to search for the point by its number. 

5.2.3. List 

This option displays a list containing all existing points in the selected file. You 

can insert, edit or delete points in this window. 
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5.2.4. Draw 

Use this option to draw the points in the current file. This option also includes a 

series of buttons to view the point cloud in greater detail: 

 

 
 

In addition to the common options for viewing the drawing in more detail, the 

following specific option is also available: 

 

 

 If this option is activated, each time the screen is clicked information on a nearby 

point will be displayed, if it exists, otherwise information about the coordinates of 

the point selected will be shown.  

 

     
 

5.2.5. Create Stations 

Use this option to create a topographic point based on a station selected from the 

list displayed when you run this command. The name of the new point is the name of 

the station, and its coordinates are also those of the station. No value is assigned to the 

point code. 
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5.2.6. Move Points 

Use this tool to move a set of previously selected points to some specific 

coordinates. 

 

A window opens in which you must select the points that you wish to move 

when this command is run. Once selected, you access the movement command, which 

is described below. 

 

  
 

 

 

Origin: Use this option to enter the coordinates for the base point, either manually or by 

clicking Select, which will enable you to select the coordinates from the list of points or 

stations. 

 

Type: Use this option to select either absolute or relative offset. Depending on the 

selection made in the Destination control, either Coordinates or Offset will appear. 

 

Destination: Specify the destination coordinates based on the origin set and the type of 

movement selected. 

 

 

5.2.7. Rotate Points 

This tool produces a rotation of a specific angle in the point cloud selected. 

 

A window opens in which you must select the points that you wish to rotate 

when this command is run. Once selected, you access the rotation command, which is 

described below. 
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Origin: Use this option to enter the coordinates for the base point, either manually or by 

clicking Select, which will enable you to select the coordinates from the list of points or 

stations. 

 

Angle: Establish the angle of rotation for the points selected. The working units are 

centesimal degrees. 

 

5.2.8. New File 

Creates an empty points file and associates it with the active project. 

5.2.9. Delete File 

Deletes a points file from the field data recorder. If the file selected belongs to the 

active project, the link to the project is also deleted. 
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5.3. Stations 

The surveying stations of the current project are stored in these files in ASCII 

format. These files have the *.BSE extension (compatible with MDT) and contain the 

following data for each station separated by spaces: 

 
<Number> <X Coordinate> <Y Coordinate> <Z Coordinate> <Anamorphosis> <Code> 

 

A stations file is automatically created whenever you create a project. It has the 

same name as the project with the aforementioned extension. 

 

The options available for this file type are the following: 

 

 
 

5.3.1. Select 

Use this option to select a stations file. 

5.3.2. Edit 

Use this option to view and modify the current file’s records. 
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The records are made up of the following fields: 

 

Name Type Length No. Decimals Remarks 

Station Alphanumeric 8 - Name of the station 

X Numeric 11 3  

Y  Numeric 11 3  

Z Numeric 8 3  

Code Alphanumeric 14 -  

Scale Numeric 9 8  

 

In addition to the common buttons for managing all files, described in the 

introduction, the following controls are available: 

 

 Use this option to insert a new station. When you click this button, all the 

records are reset so that new values can be entered. The station is saved at the end of 

the file. 

 

 Click this button to open a new window to search for the station by name. 

 

Furthermore, if you click the UTM button, it calculates the current station’s 

anamorphosis based on its coordinates in relation to the ellipsoid and the time zone 

selected. 

 

5.3.3. Draw 

Draws the stations in the currently selected file.  

 

 
 

 

In addition to the drawing control buttons described in the introduction, the 

following specific functions are also available: 
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 If you activate this option, any existing information on a nearby station will be 

shown when you click the screen; otherwise, information on the coordinates of the 

point selected will be shown.  

 

   
 

 

 

 

5.3.4. Survey Station 

Use this option to create a station from a point observed from the Total Station.  

 

 
 

 

After making the measurement, clicking the Measure button and naming the 

station, click Save to save the data in the current file. You are not required to enter the 

code. 

5.3.5. Create Station 

Use this option to create a station in one of two ways: 
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From points 

 
 

Enter the desired point number in the Number box and click the Search button. 

Next, provide a name for the station and click the Save button. You are not required to 

enter the code. 

 

By Station and Offset 

 

 
 

The coordinates of a new station are shown on screen by entering a station and an 

offset and clicking on the Calculate button. You must enter a name for the station and 

click the Save button to save the data. If the project does not have a grade line file, it is 

saved with a height equivalent to 0.0. As in the previous two options, you are not 

required to enter the code for the station. 

5.3.6. New File 

Creates an empty stations file. 

5.3.7. Delete File 

Deletes a station file from the disk. If it belongs to the current project, the link to 

the project is also deleted. 
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5.4. Alignments 

These files are also compatible with the file format of the TCP-Digital Terrain 

Model (*.EJE) files. The alignments are essentially used for the setting out option. 

 

The options available to manage this file type are the following: 

 

 
 

5.4.1. Select 

Use this option to select an alignment file associating it by default with the active 

project. 

5.4.2. Edit 

Use this option to view and modify the current file’s records. 

 

1 
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The records have the following fields: 

 

Name Type Length No. Decimals Remarks 

Station Numeric 11 3 Kilometre point 

X Numeric 11 3  

Y  Numeric 11 3  

Azimuth Numeric 8 4  

Parameter Numeric 9 3 Clothoid section 

parameter 

Radius Numeric 9 3  

 

In addition to the common buttons for managing all files described in the 

introduction, the following controls are also available: 

  

 This option inserts a new unique point into the alignment. This button resets 

all records so that new values can be entered. This vertex is stored and sorted by 

the Station field. 

 

 This button opens a new window to search for a specific station. 

5.4.3. Draw 

Shows a drawing of the alignment selected.  

 

 
 

 

In addition to the common viewing options for more detailed drawings, the 

following specific option is also available: 

 

 

 

 When you activate this option, station information, the X and Y coordinates of the 

point selected, as well as the azimuth, parameter and radius of the alignment at this 

station are shown each time you point at the screen.  
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5.4.4. Survey Alignment 

This option creates an alignment by providing a coordinate pair and an initial 

point. First, enter the name of the file to be created. 

 

The following window then opens to establish the initial point for the alignment 

and selects each of the coordinates. 

 

 
 

You may enter the coordinates for the point manually, or by clicking the 

corresponding buttons. In the latter, a new window opens that offers a variety of options 

for selecting the coordinates. 
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5.4.5. Calculate 

Enter a station and an offset and click the Calculate button to display the X and Y 

coordinates of the calculated point and the azimuth and radius of the alignment at the 

station indicated. The height and slope data are deactivated in this option. To calculate 

them, access the main menu option Calculations > Point Calculation. 

 

5.4.6. Convert Polyline 

This option creates an alignment based on a polyline in the project’s current DXF file. 

The initial vertex of the alignment is the initial vertex of the polyline nearest to the 

selected point. 

5.4.7. New File 

Creates an empty alignment file. 

5.4.8. Delete File 

Deletes an alignment file from the disk. If it belongs to the current project, the link 

to the project is also deleted. 
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5.5. Cross Sections 

These files are compatible with the file format for modified terrain cross section 

profiles of the TCP – Digital Terrain Model program (*.TRA). You can obtain these 

cross sections by using the MDT > Surfaces > Obtain Modified Terrain command or 

by using the format conversion software. As in the case above, the purpose of these files 

is to set out the different unique points of the cross section or specific distances. 

 

Each of the vertices in this file type has an associated numerical code based on its 

location (alignment, crown of slope, foot of slope, etc.). The codes used for each of the 

vertices can be specified in the configuration section. 

 

The program first asks which cross sections you will be generating, either 

corresponding to the soil or corresponding to the grade line: 

 

 
 

The options available to manage this file type are the following: 

 

 

5.5.1. Select 

Use this option to select a cross section profile and associate it by default with the 

active project. 
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5.5.2. Draw 

Use this option to view the different profiles in the file graphically. When you 

click the profile’s vertex, information is shown about its Offset from the alignment, its 

Height and Code. 

 

 
 

The controls are as follows: 

 

 View the first station in the cross section file. 
  Go back to the previous station. 
  Go forward to the next station. 
 

  View the last station in the cross section file. 

 

Go to: Click this button to display the profile drawing for the station indicated in the 

box. Zt is the height at the alignment for said Station. 

Edit: Shows the current profile’s numerical data. It enables you to edit, delete or add 

records. 
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Records have the following fields: 

 

Name Type Length No. Decimals Remarks 

Station Numeric 11 3 Kilometre point 

Distance Numeric 9 3  

Height Numeric 8 3  

Code Alphanumeric 14 -  

5.5.3. Delete File 

Deletes a cross section file from the disk. If the file selected belongs to the active 

project, the link to the project is also deleted. 
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5.6. Grade Lines 

These files are compatible with TCP-Digital Terrain Model (*RAS) files. 

 

The options available to manage this file type are the following: 

 

 

5.6.1. Select 

Use this option to select a grade line file. 

5.6.2. Edit 

Use this option to view and modify the current file’s records. 

 

 
 

The Kv or radius, the tangent and the arrow are automatically calculated in manual 

entry when you enter one of them. Depending on the grade line file’s transition curve 

type, the Kv (parabolic transition curve) or radius (circular transition curve) is shown on 

screen. 

 

In addition to the common buttons for managing all files, described in the 

introduction, the following controls are available: 
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 Use this option to insert a new vertex into the grade line. When you click this 

button, all the records are reset so that new values can be entered. This vertex is 

stored and sorted by the station field. 

 

 Click this button to open a new window in which you can search for a certain 

station on the grade line. 

 

The records have the following fields: 

 

Name Type Length No. Decimals Description 

Station Numeric 11 3 Kilometre point 

Height Numeric 8 3 Vertex height 

Kv / Radius  Numeric 9 3  

Tangent Numeric 9 3  

Arrow Numeric 9 3  

 

5.6.3. Draw 

Shows a drawing of the current grade line. If there are any transition curves, both 

the previous grade line as well as the definitive grade line will be drawn. 

 

Information about the station selected, the slope of the section to which this station 

belongs and the height are shown when you click on the screen. If the point selected 

projects onto any of the transition curves defined, the kv/radius, the tangent and the 

corresponding arrow will also be shown. 

 

 
 

Scale F. Allows you to modify the scale with which the grade line is drawn. 

5.6.4. Calculate 

 Enter a Station and click the Calculate button to show the corresponding height 

and slope of the section to which this station belongs. 
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5.6.5. New File 

Creates an empty grade line file and associates it with the current project. 

 

5.6.6. Delete File 

 Deletes a grade line file from the disk. If the file selected belongs to the active 

project, the link to the project is also deleted. 
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5.7. Superelevations 

These files are compatible with TCP-Digital Terrain Model (*PER) files. 

 

The options available to manage this file type are the following: 

 

 
 

5.7.1. Select 

 Use this option to select a superelevation file. 

 

5.7.2. Edit 

Use this option to view and modify the current file’s records. 

 

. 

 

The records have the following fields: 
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Name Type Length No. Decimals Remarks 

Station Numeric 11 3 Kilometre point 

Pi Numeric 6 3 Left-hand superelevation 

Pd  Numeric 6 3 Right-hand superelevation 

 

If the value of the right-hand and left-hand side superelevations is “B”, it indicates 

that there is pumping. In other words, the value of both superelevations is –2.0%. You 

can indicate pumping in manual data input by clicking on the “Pumping” button. 

 

In addition to the common buttons for managing all files, described in the 

introduction, the following controls are available: 

 

 Use this option to insert a new vertex in the superelevation file. When you click 

this button, all the records are reset so that new values can be entered. This vertex is 

stored and sorted by the Station field. 

 

 This button opens a new window in which you can search for a specific station 

in the superelevation file. 

5.7.3. New File 

Creates an empty superelevation file. 

 

5.7.4. Delete File 

Deletes a superelevation file from the disk. If the file selected belongs to the active 

project, the link to the project is also deleted. 

 

5.8. Surfaces 

These files are compatible with the TCP-Digital Terrain Model surfaces format 

(*.SUP). In fact the program actually reads these files, created previously by MDT 

V4.0, enabling you to view them and to perform calculations on them. The following 

options are available for this file type: 
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5.8.1. Select 

 Use this option to select a surfaces file, associating it with the project by default. 

 

5.8.2. View 

Use this option to view the current file. 

 

 
 

In addition to the common viewing options for more detailed drawings, the 

following specific option is available: 

 

 

 If this option is activated, the X and Y coordinate information is displayed for the 

point selected and the surface height.  
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5.9. Cartography 

Use this option to add a DXF file to the project, which you can then use in the data 

gathering and setting out options.  

 

The entities recognized are: text, lines, polylines, light polylines, arcs and circles. 

The colour is assigned by layer, if it is not assigned by entity. 

 

The DXF versions supported are the ones from AutoCAD 12, 13, 14 and 2000. 

 

The options available to manage these file types are the following: 

 

 

5.9.1. Add 

Use this option to select a DXF file.  

 

5.9.2. Delete 

Removes the current cartography file from the project. 

 

5.9.3. View 

Graphically displays the DXF file selected in the project. 
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5.10. Results 

The results file is used to store the information on all points set out throughout the 

project, as well as the deviations with respect to the corresponding theoretical points. 

 

The options available to manage this file type are the following: 

 

 
 

5.10.1. Select 

Use this option to select a results file in which to save the data. 

 

5.10.2. Edit 

Use this option to view the information on the points set out. 
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• Setting Out Mode: This indicates the setting out option used to save this point. 

In this case, the point was saved with Setting Out Points. 

 

• Number: Number of the point set out. 

 

• Code: Useful in cases in which the setting out is performed based on a certain 

code. This is the case, for example, with Setting Out Station and Code. 

 

• Coordinates: Indicates the coordinates of the point saved with the setting out. 

 

• Offset to Origin: Shows the differences between the theoretical setting out point 

and the point saved in the setting out. 

 

Furthermore, there is a series of buttons at the bottom of the window, used to 

scroll through each of the records in the file.  

 

 View the first record. 

  Go back to the previous record. 

  Go forward to the next record. 

 
 View the last record. 
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5.11. Surveys 

 

The format of these files is compatible with the surveying files of the Tunnel 

Module belonging to the TCP-Digital Terrain Model program (*.LEA). 

 

The options available to manage this files type are the following: 

 

 
 

5.11.1. Select 

Use this option to select a surveying file. 

5.11.2. Instrument Setups 

Use this option to view, modify and delete records corresponding to all the 

instrument set-ups performed in the current job. 

 

Instrument setup means the placing of an instrument at a specific station, which 

may or may not have coordinates assigned to it. These records are created using the 

Instrument Setup option in the Survey menu. 
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Name Type Length No. Decimals Remarks 

Type Character 1 - Letter “S” 

Name Alphanumeric 14 - Name of the 

station 

Instr. Height Numeric 11 3  

Horiz. Correction Numeric 11  4  

 

5.11.3. Station Measurement 

 

 The different station measurements performed in the current project are stored in 

these records. 

 

 A list appears showing all the stations read.  Records with station names 

followed by the “+” symbol indicate that these measurements have been performed with 

an inverse circle. 

 

  
 It is possible to modify or delete any stations that have been measured. 

 

 These records are created using the Station Measurement option in the 

Measurements menu. 

 

Name Type Length No. Decimals Remarks 

Type Character 1 - Letter “E” 

Name Alphanumeric 14 -  

Horiz. Angle Numeric 11 4  

Vertical Angle Numeric 11 4  

Horiz. Distance Numeric 11 3  

Prism Height Numeric 11 3  

Code Alphanumeric 14 -  
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5.11.4. Point Measurement 

 The different point measurements that have been performed in the project or 

current job are stored in these records. 

 

 It is possible to list all of them, in addition to modifying or deleting any that 

have been made. 

 

  
 

 These records are created using the Point Measurement option in the 

Measurements menu. 

 

Name Type Length No. Decimals Remarks 

Type Character 1 - Letter “P” 

Name Alphanumeric 14 -  

Horiz. Angle Numeric 11 4  

Vertical Angle Numeric 11 4  

Horiz. Distance Numeric 11 3  

Stake Height Numeric 11 3  

Code Alphanumeric 14 -  

5.11.5. New File 

Creates an empty surveying file. 

 

5.11.6. Delete File 

Deletes a surveying file from the disk. If the file selected belongs to the active 

project, the link to the project is also deleted. 
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6. Surveying 
Use this group of options to perform a simple survey of points or store a set of 

measurements quickly. Before making the measurements, you must have oriented the 

total station. 

 

 
 

 

6.1. Point Measurements 

Use this option to make point measurements that will be stored in the surveying 

file, which can subsequently be calculated. In the screen that appears, different 

parameters and options are shown, which are described below. 

 

 Additionally, points whose coordinates are calculated will be stored in the 

project’s points file. 

 

 
 

The first line shows the station from which the measurements are being made, 

instrument height and horizontal correction. In other words, it provides information 

about the place where the instrument set-up has been performed. 
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Number: Number of points to be observed. 

 

Stake Height: Height of the stake. 

 

Code: Code assigned to the point measured. Additionally, the “I” or “F” suffixes can 

be added for automatic break line drawings.  This option is directly linked to working 

with Digital Terrain Model software V3.x, 4.0 and above. 

 

Measurement Data: Once you have clicked the Measure button, the program performs 

a measurement and captures the reduced distance, horizontal angle and vertical angle to 

the point being observed, which are stored in the surveying file. 

 

Coordinates: If the instrument set-up has been performed from a station with assigned 

coordinates, the program will automatically calculate the coordinates of the new point 

observed. 

 

Measure: This button orders the station to take a measurement. 

 

Edit: Use this button to edit the last station measured. 

 

 This button is only available if you are working with an Automatic Monitoring 

system. When you click it, the station will automatically search for the monitoring 

device. 

 

 Click this button to edit the coordinates of the last point read. You can make any 

modification to its characteristics. 

 

 Use this option to gather Displaced Points. When you click this button, the station 

will perform a measurement and then the following window will open: 

 

 
 

Measurement: Data on the measurement performed. 
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Distance Inc.: Value by which you wish to increase the measurement performed. This 

distance will always be small. 

 

Angle: The program shows the current station’s azimuth. You can set a new azimuth 

from which you wish to set the measurement by either typing it in or orienting the 

station to said position and clicking on the “<” button. 

 

Inc. Height Diff.: Use this option to set the height difference that you wish to apply to 

the point to be observed compared to the previous measurement. 

 

 When you click the OK button, the measurement performed is stored according 

to parameters that you have set. 

 

 If you click the “Graph” button, a chart will appear showing all the points and 

stations observed. Additionally, the station where the instrument set-up is positioned 

will appear in red. 

 

 
 

 At the same time, a series of buttons will be activated in the lower part of the 

screen, allowing you to zoom in or out on the image. 

 

 If you click this button and then point at the screen, the coordinates of the point 

selected on screen are displayed. 

 

 If you click this button, you can locate any of the active project’s points in the 

current image. 

 

 It is also possible to draw the number of points, the height, the code and even 

the break lines associated with the points. Click on this button and a window will 

open in which you can select the different point attributes that you wish to view. 
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6.2. Station Measurement 

Use this option to perform station measurements from the current instrument set-

up.  The measurement information is stored in the project’s surveying file and the 

stations whose coordinates are calculated are stored in the stations file. 

 

The following window opens in this option, described below: 

 

 
  

The top line provides information on the current instrument set-up. This is the 

station from which the measurement is made. 

 

Obs.Sta.: Name of the new station to be read. 

 

S: Height of the stake. 

 

C: Code to be assigned to the new station. 

 

Direct: When you click the Measure button, the reduced distance (Rd), horizontal angle 

(Hd), vertical angle (Vd) and height difference (Hd) appear. 
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Inverse: When you click the Measure button, the reduced distance (Rd), horizontal 

angle (Hd), vertical angle (Vd) and height difference (Hd) appear if an inverse circle 

measurement has been performed. 

 

 These measurements are recorded automatically in the surveying file. The 

coordinates of the station observed are not calculated in either of the above-mentioned 

cases. Click the “Calculate” button, which enables you to calculate the different 

stations’ coordinates based on the measurements taken. This option is explained in 

detail in point 6.6. 

 

Edit: Shows information on the last station read. 

 

 This button is only available if you are working with an Automatic Monitoring 

system. When you click it, the station will automatically search for the monitoring 

device. 

 

Should both stations have coordinates assigned to them or should there be an 

inverse measurement, the program will ask whether you wish to orient the instrument 

automatically. Should you respond Yes, the angle corresponding to the station will be 

sent so that it can be oriented properly. 

 

 Use this option to obtain Displaced Stations. When you click this button, the 

station will perform a measurement and the following window will then open: 

 

 
 

Measurement: Data from the measurement taken. 

 

Distance Inc.: Value by which you wish to increase the measurement performed. This 

distance will always be small. 

 

Angle: The program shows the current station’s azimuth. You can set a new azimuth 

from which you wish to set the measurement by either typing it in or orienting the 

station to this position and clicking on the “<” button. 
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Inc. Height Diff.: Use this option to set the height difference that you wish to apply to 

the station to be read compared to the previous measurement. 

 

 When you click the OK button, the measurement performed is stored according 

to the parameters that you have set. 

 

 If you click the “Graph” button, a graph will appear showing all the points and 

stations observed. Additionally, the station where the instrument set-up is positioned 

will appear in red. 

 

 
 

 At the same time, a series of buttons will be activated in the lower part of the 

screen, allowing you to zoom in or out on the image. 

 

 If you click this button and then point at the screen, the coordinates of the point 

selected on screen are displayed. 

 

 : If you click this button, you can locate any of the active project’s points in the 

current image. 

 

 It is also possible to draw the number of points, the height, the code and even 

the break lines associated with the points. Click on this button to open a window in 

which you can select the different point attributes that you wish to view. 
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6.3. Inverse Intersection 

The orientation is calculated in this option by observing two or more stations 

with known coordinates. 

 

If you have selected two stations, the calculation is performed by inverse 

bisection. However, if you select three or more, it is performed by inverse intersection.  

 

Initially, the command asks whether you will be working with planes or in a 

specific UTM. In the latter, after calculating the set-up coordinates, the program 

calculates the corresponding scale or anamorphosis. 

. 

 
 

A window then opens in which the station’s coordinates are calculated. The 

program then fills in the Measurements list with all the stations that have been 

observed from the station at which you are located by using a surveying file. 

 

To perform the calculation, use the scroll buttons to select the stations that you 

want to use in the calculation. As stations are added and removed, the program 

automatically calculates the corresponding coordinates, displaying the residual values 

for each of the stations used in the calculation at all times. 

 

 
 



TCP Total Station                                                                                    Reference Manual 

 Aplitop S.L.  51 

 The calculation may be performed taking into account only the angles, the 

distances or both.  It is also available in both 2D and in 3D. 

 

Furthermore, you can insert new measurements by clicking the Measurement 

button. The program asks for the station and requires you to take a measurement to store 

the distance, horizontal angle and vertical angle of the station. 

 

 
 

 Once all the stations that will form part of the calculation are selected, the 

program will assign the coordinates and the anamorphosis calculated to the station at 

which you are located when you click OK. The station will then be oriented to the 

correct angle. 
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6.4. Point Calculation 

Use this option to recalculate the coordinates of all points measured. 

The process is automatic; that is, it calculates the coordinates of each point from 

the station from which it is read. 

 

The first window that opens when you run this command contains all of the 

existing set-ups with coordinates. If you click “All”, a window opens with the 

coordinates calculated for all points observed from those set-ups. 

 

  

6.5. Station Calculation 

This command, on the other hand, calculates the stations read in the survey. 

 

Instrument Set-Ups: Each one of the set-ups performed that have associated 

coordinates. 

 

Target Station: Each of the stations targeted from the selected set-up. 

 The “S” prefix indicates that it is a “simple” measurement, while the “D” prefix 

indicates that it is a “double” measurement. 

 

Base Coordinates: Coordinates of the selected set-up. 
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Finally, when you click the “Calculate” button, the window in figure 1 or 2 

opens, depending on whether the measurement is simple or double, respectively. 

 

 

  
 

Figure 1          Figure 2 
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7. Setting out 
 

All of the setting out functions are guided, informing you of the distance or 

distance and angle that you must travel to reach the target, stopping whenever you wish 

or once a tolerance established in the configuration has been reached. 

 

If you have not oriented beforehand, the orientation dialogue box appears when 

you select any of the options. After orienting, you can access the selected option.  

 

 
 

You can store the setting out points in the project results file by clicking the Save  

 button in the different setting out options. This results file is a points file that is 

created together with the project, in the same directory. You can view it in the section 

File Management > Results. The name of this file is the same as that of the project, but 

with the extension .RES. For example, for a project called Prj1, the results file is 

created as Prj1.res.  

 

All of the options for known points (except Crown and Foot of Slope), such as 

Points, Station and Offset, Station and Code, Normal Points, Lines and Line 

Intersections follow the same setting out process. The forward / backward distances 

(the distance up / down is also shown for Setting Out Points) that must be travelled to 

reach the target are in relation to the user at the station (forward 1 metre indicates that 

the stake operator must move 1 metre closer to the station on the line indicated by the 

theoretical angle). The steps for setting out a point are the following: 

 

• Enter the input data. The data on the point to be set out is displayed 

automatically. And then perform the necessary measurements to 

complete the setting out. The theoretical data, azimuth, distance and 

height (Setting Out Points only) are displayed on screen for the point to 

be set out. 

Each of the options are also accompanied by a drawing that guides you through 

the setting out in a more detailed way. 
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• Click the Measure   button as many times as necessary to reach the 

correct distance (the Distance OK message is shown when the distance 

difference between the mid-point and the theoretical setting out point is 

less than the Longitudinal Tolerance in the configuration) or the 

distance is considered to be appropriate. With each shot, the program 

checks whether the stake operator remains on the line indicated by the 

theoretical azimuth; if not, message is displayed indicating the azimuth 

that the total station must have. 

• Press the  Save    button to save the data. Furthermore, once the point is 

saved, you can store the measurement of the point set out in the survey file. 

 

For the two remaining setting out options , Crowns and Feet and Slope Control, 

the distances to be travelled forward / backward indicate advancement of the alignment. 

 

In all of the setting out options, there is a Coords.  button that enables you to 

view the X, Y, Z coordinates of the last point read. 

 

 
 

In the Station and Offset, Station and Code, Crowns and Feet and  Slope 

Control options, you can enter a reference height (not obligatory) from which the 

height difference is indicated. You must have selected a modified cross sections or lines 

file. Station and Offset is the only option in which the selection of either of these files 

is optional. 

 

 

 

Code: This code is searched for in the selected file (cross sections or lines) depending 

on the station and side indicated and the height is obtained. If the exact station does not 

exist in the file, the height is calculated by linear interpolation between the heights of 

the previous and next stations. 

 

If you set out the alignment in the Station and Offset and Station and Code 

options, you can only use the code assigned to the alignment as the reference code. 
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Vertical Offset: Vertical distance that is added to the height of the reference code 

indicated. Negative values are allowed. 

  

The first time you access the Crowns and Feet or Slope Control options, you 

must enter the codes used in the cross sections or lines files as the cut foot and fill head 

values. Click the Code button to do so. 

 

 
 

For the Points in Line, setting out of Lines and Line Intersections options, there 

is a special window used to enter the points of the lines, which enables you to establish 

the coordinates with a variety of methods. 

 

 

 
 

Type: Indicate whether you want to obtain the coordinates from the points file or from 

the stations file. 

 

< and >: Use these buttons to move backwards and forwards among the available points 

or stations. 

 

(...) :  Click this button to select the coordinates from a list of points or a list of stations, 

depending on what you selected in the Type option. 
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Measure: Take a measurement from the station, calculating the corresponding 

coordinates. 

 

CAD: This option is available only when you have TcpCAD software. It enables you to 

select a coordinate on an existing map. 

 

You may also enter the coordinates manually in the same dialogue box. 
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7.1. Setting Out Points 

You must first select a point coordinates file in the active project.  

 

This enables you to set out one or more points of any points file.  

 

 
 

The name of the project’s current points file is shown in the lower part of the screen. 

Click the “…” button to select any other points file. 

 

You can supply the information on the points to be set out in any of the following 

ways: 

 

 Individual: It sets out an isolated point. It shows the name of the first point in the 

currently selected file by default.  

 Manual: Use this option to enter the coordinates of the point to be set out manually. 

You can save this point in the current file by clicking on the Save button. It will be 

assigned with the number of the last point plus 1. 

 

 

 



TCP Total Station                                                                                    Reference Manual 

 Aplitop S.L.  59 

Code: Sets out the file’s points which have the code indicated. 

Graph: Use this option to select a point belonging to the map selected in the 

project. If the TcpCAD application is installed, you can select the point to 

set out from this application. 

Interval: Use this option to set out from the initial to the final point according to 

the interval entered. This marks the number of positions jumped within the 

file. 

Station: Use this option to select a point from any station file. 

 

Once you have supplied the information on the point to set out, the next screen appears: 

 
 

You can move forwards or backwards through the different points in the file by 

using the < and > buttons. 

 

In addition, you can view the setting out status: the current station appears in red, 

the theoretical point to set out appears in black and the current point being measured 

appears in blue (stake). 

 

Theoretical Data: Shows the azimuth, distance and height of the point to set out in 

relation to the current station. 

 

Move: Once the station is at the theoretical azimuth, the program indicates how many 

metres forwards or backwards the stake must be adjusted to reach the point to be set out. 

 

7.2. Station and Offset 

You can set out offset points on the alignment to the distance indicated by providing 

an Initial Station, an Offset and a station Interval.  

 

The offset may be negative or positive, indicating the left or right hand side of the 

alignment, respectively. If you enter an offset of 0.0 the points are set out on the 

alignment. Use the  button to select the offset in graph mode, if it exists in the 

project’s soil or roadbed cross sections file. 
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If you do not tick the Interval check box, only the Initial Station entered is set out. 

Otherwise, use the  ,  buttons to move forward or backwards among the stations, 

based on the interval entered.    

 

If you are setting out Roadbed profiles, the value indicated in the Thickness box is 

subtracted from the height of the roadbed to be set out. 

 

Tick the Unique Points check box to set out the horizontal alignment vertices. 

 

If there is a soil or roadbed and/or surface cross sections file in the project, 

information on the height difference between the current point and the theoretical height 

at the station and the offset indicated are displayed. If the selected file is for roadbed 

cross section profiles, you can indicate a positive or negative thickness, which is added 

to the calculated theoretical height. 

 

Click the  OK button to switch to the setting out screen: 

 

 

 
 

Use this screen to change the station, offset (always positive) and side of the setting 

out manually. Display the offset graphically by clicking the D. button. 
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To begin the setting out with the new data, click the  or . button If you have 

not modified any of the data and you click either of these buttons, you move 

forward or backwards, based on the interval indicated. If you have selected the 

Unique Points option, it is also taken into account when moving forward or 

backwards among the stations.  

 

The information displayed for the setting out includes: 

 

Station measured. 

 

The program indicates Forward / Backward by station and  In / Out in metres. 

Station Situated and Dpl. Situated are displayed beneath the configuration 

tolerance (situated transversely or offset with respect to the horizontal alignment). 

 

Height measured.   

 

dZ: Height difference between the current point and the calculated theoretical 

height. A negative height difference indicates that you must move down to reach 

that height; otherwise, you must move up. The calculation is performed as follows: 

 

If there are soil or roadbed cross section files, the selected one is used. If there is 

also a grade line file, the height is corrected based on that grade line. If only the grade 

line exists, the grade line in the theoretical station is used for the theoretical height. 

Finally, if there are superelevations and grade lines, the theoretical height is that of the 

grade line plus the superelevation increase up to the theoretical offset. If none of these 

files exist, the height difference information is not displayed. 
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7.3. Station and Code 

Use this option to set out points based on a Station, station Interval, Code and Side, 

taking into account soil or roadbed cross sections.  

 

 
 

If you do not tick the Interval check box, only the Initial Station entered is set out. 

Otherwise, use the    buttons to move forwards or backwards among the stations, 

based on the interval entered.    

 

If you are setting out Roadbed profiles, the value indicated in the Thickness box is 

subtracted from the height of the roadbed to be set out. 

 

Tick the Unique Points check box to set out the horizontal alignment vertices. 

 

If the selected file is for roadbed cross section profiles, you can indicate a positive or 

negative thickness, which is added to the calculated theoretical height. 

 

Click the > Select button to select the code to be set out graphically. 
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The program searches for the point to be set out in the soil or roadbed cross sections 

file.  To do so, it checks whether the code exists on the side indicated. If it does not find 

the point, it checks whether the code and the side exists indicated in the previous and 

next stations. If the data exists in both stations, the setting out point is calculated by 

interpolation. Otherwise, you will receive an error message indicating that no points 

were found for interpolation.  

 

Click OK to switch to the setting out screen: 

 

 
 

Use this screen to manually change the station, code and side of the alignment to set 

out. To begin the setting out with the new data, click the   or     button If you 

have not modified any of the data and you click either of these buttons, you move 

forward or backward, based on the interval indicated. If you have selected the Unique 

Points option, it is also taken into account when moving forward or backwards among 

the stations.  

 

The data used for setting out the point includes: 

 

Station measured. 

 

The program indicates Forward / Backward by station and  In / Out in metres. 

Station Situated and Dpl. Situated are displayed beneath the configuration 

tolerance (situated transversely or offset in relation to the horizontal alignment). 

 

Height measured.   

 

dZ: Height difference between the current point and the calculated theoretical 

height. A negative height difference indicates that you must move down to reach 

that height; otherwise, you must move up. The calculation is performed as follows: 

 

If there are soil or roadbed cross section files, the selected one is used. If there is 

also a grade line file, the height is corrected based on that grade line. If only the 

grade line exists, the grade line in the theoretical station is used for the theoretical 

height. Finally, if there are superelevations and grade lines, the theoretical height is 
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that of the grade line plus the superelevation increase up to the theoretical offset. If 

none of these files exist, the height difference information is not displayed. 

 

 

7.4. Setting Out Normal Points to Lines 

Use this option to observe two points in a straight line and set out a point at a 

distance from that line. To do so, you must provide the initial and final points, the 

distance (negative or positive) to the origin of a point on the line and the normal 

distance to that line from the point to be set out. The latter distance may be negative or 

positive, which indicates whether the point to be set out is to the right (positive) or to 

the left (negative) of the line.  

 

If the distance to the line is zero, then a point on the line is set out. The setting out 

screen displays information on the length, in metres, of the line that defines the two 

points taken. 

 

 
 

 

 

  
  

7.5. Setting Out Lines 

The function of this command is to position the operator on a straight line based 

on two points. The coordinates are entered by the different methods mentioned above. 
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The setting out screen displays information on the length, in metres, of the line that 

defines the two points taken. 

 

  
 

7.6. Setting Out Line Intersections 

The program sets out the point of intersection of two lines based on the 

measurement of four points that make up these two straight lines. This point does not 

have to belong to any of the lines entered.  

 

Once the point has been calculated, the setting out process is similar, for example, 

to setting out a point. 
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7.7. Setting Out Slope Crowns and Feet 

 

Use this option to check the height difference of the theoretical positions of the 

slope crowns and feet compared to the real situation.  

 

To begin the setting out, you must enter the Initial Station and the Optional Slopes 

for cut and fill.  

 

 
 

The optional slopes are used when the terrain does not intersect with the theoretical 

section of the project’s soil cross sections file. You must enter the value as a decimal 

(for example, 1.0 for a 1 / 1 slope, 0.667 for a 2 / 3 slope).  

You can indicate a code whose height is taken as a reference to display the height 

difference. If you do not specify a code (Automatic mode), the height difference is 

displayed in relation to the starting point of the slope. 

 

The information displayed on the setting out screen includes: 
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For each measurement from the station, click the Measure button to show the data 

below: 

 

Forwards / Backwards by station and  In / Out in metres. Station Situated and 

Dpl. Situated are displayed, respectively, beneath the configuration tolerance 

(situated transversely or offset with respect to the horizontal alignment). 

 

Height measured.   

 

Slope H.(A.): Height difference with respect to the point indicated in the Reference 

Height section on the data entry screen. If you selected Automatic, the reference 

point is the starting height of the slope; otherwise, it is that of the code indicated. 

The selected code is shown in brackets. A indicates that it is an automatic reference. 

A negative height difference indicates that you must move down to reach that 

height.  

 

Initially, the theoretical slope crown or foot point is the one read from in the soil 

cross sections file. For each measurement from the GPS receiver, this theoretical point 

becomes the point resulting from the intersection between the theoretical or optional 

slope and a horizontal line at the measured height. 

 

 

 

 

7.8. Slope Control 

Use this option to check whether the terrain corresponds to the theoretical slopes 

stored in the soil cross sections files.  

 

Initially, you need only enter the codes that indicate the Cut Foot and Fill Head in 

the cross sections file. 
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The setting out screen displays the following information: 

 

 
 

Station measured. 

 

Dpl: Average offset in relation to the horizontal alignment. 

 

Distance, in metres, to be moved In / Out with respect to the alignment. 

 

Height measured. 

 

7.9. Simple Section 

Use this option to perform the setting out of slope crowns and feet without a cross 

sections file in the project. The data requested to create the cross section includes: 
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Heights: Use this option to enter a height manually for the alignment or take it 

from the grade line in the project, if there is one. In the latter, you must tick the Aut. 

check box. You can also indicate a positive or negative increase in the Incr. box, 

which will be added to the height, whether entered manually or collected 

automatically.  

 

Superelevations %:  Superelevations for the left and right sides of the alignment. 

If you tick the Aut. check box, they are taken from the project’s superelevations file, 

if there is one. 

 

Platform: Widths for the left and right platforms. 

 

Slopes: Slopes, expressed as a decimal, for cut and fill. 

 

Click the OK button to go on to the setting out screen, which displays the 

following information: 

 
 

 

 

You can modify both the height on the alignment and the increase. Tick the A. 

(automatic) check box to take the project grade line height in the station measured, 
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and click the GPS button to take the height being received by the receiver. You can 

also enter it manually. To take this height, enter the value and click the   button. 

To change the increase, must use the latter. 

 

The data used for the setting out include: 

 

Station measured. 

 

Dpl: Average offset with respect to the horizontal alignment. 

 

Distance, in metres, In / Out with respect to the alignment. 

 

Height measured. 

 

Slope H.: Height difference compared to the starting point of the slope. A negative 

height difference indicates that you must move down to reach that height. 

 

7.10. Points on Section 

This displays information on the theoretical type section in the project’s soil cross 

sections file. 

 

 
 

Station measured. 

 

Dpl: Average offset with respect to the horizontal alignment. 

 

Height measured. 

 

Up / Down, in metres, to reach the theoretical section. 
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8. Tools 
Use the tools to perform the calculations shown in the screen below: 

 

 
 

8.1. Points on Alignment 

Enter a station and an offset and click the Calculate button to display the 

following information: 

 

 
 

X: Point’s x coordinate. 

 

Y: Point’s y coordinate. 

 

Azimuth: Azimuth of the station entered. 

 

Radius: Radius of the station entered. 

 

Elevation: Height of the station entered. It is only shown if there is a grade line file in 

the active project. 
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Gradient: Slope of the grade line in the section to which the station entered belongs. It 

is only shown if there is a grade line file in the active project. 

 

8.2. Points Analysis 

By providing coordinates, the program indicates the station, offset from the 

alignment and the height of the point.  

 

You can provide the coordinates manually or automatically.  In the former, you 

must enter the coordinates in the X and Y boxes and click the Calculate button. In this 

case, the height of the point is not shown. On the other hand, if you click the Measure 

button, a measurement is made from the station, and the station, offset and height of the 

point are shown. 

 

There does not have to be an alignment in the project. If you have a surface, you 

will be informed of its height and the height difference of the point measured in relation 

to the surface. 

 

 
 

8.3. Remote Elevation 

This command is used for measuring height in places where the prism can not be 

placed directly. The measurement is taken along the plumb line and, depending on the 

station model, it indicates the height continuously as you move the vertical angle. 
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Measurement:  Information on the measurement made, reduced distance, horizontal 

angle and vertical angle. 

 

: When you click this button, the program updates the vertical angle, displaying the 

calculated height at the same time.  

 In some station models, these values are updated automatically as you move the 

vertical angle. 

 

:  Click this button to save the coordinates of the point taken with the 

height difference applied based on the new vertical angle. 

 

8.4. Distance between Points 

When you supply two numbers from the points file in the active project and click 

the Calculate button, information is shown on screen for the distance, azimuth and 

height difference between them. 
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8.5. Area among Points 

Enter a points sequence and click the Calculate button to show the surface and the 

perimeter delimited by this sequence, along with a graph of the latter.  

 

If the Numbers box is enabled, you can view the identifiers of the points selected 

in the graph. 

 

Enter the point numbers individually, separated by commas (1,4,5,56) or in a 

group, indicating the initial and final numbers of the sequence separated by a dash (34-

41). 

 

 
 

 

8.6. Straight Line Intersection 

Use this option to calculate the intersection point of two straight lines. Once 

saved, this point is stored in the current project’s points file. 

 

The program automatically assigns the code “InterRecta” to the point in order to 

distinguish it from other points. 
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8.7. Line and Circle Intersection 

Use this option to calculate the intersection point or points between a straight line 

and a circle. 

 

You can then save any of the two solutions, storing them in the project’s points 

file. 

 

The program associates the code “InterCirc” with the solutions found by default. 

 

  
 

8.8. Circle – Circle Intersection 

Use this option to calculate the intersection point or points between two circles. 

You can then save any of the solutions in the project’s points file. 
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8.9. Polar to Rectangle 

In this case, the program calculates a new point based on a point, a distance and 

an azimuth. 

 

Click the Save button to save the point in the project’s points file. 
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9. Utilities 
Use this main menu option to modify application configuration parameters, as 

well as to use any of the utilities described below. 

 

 
 

9.1. Measurement 

Use this option to take measurements from the total station in order to test the 

device’s communications. The coordinates of the point measured will only be shown if 

the station has been previously oriented. 

 

 
 

Click the Measure button to show the data below for each measurement: 

 

Hd: Reduced distance (metres). 

H: Horizontal angle (hundredths of degrees). 

V: Vertical angle (hundredths of degrees). 

X: Measured point’s x coordinate. 
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Y: Measured point’s y coordinate. 

Z: Measured point’s z coordinate. 

9.2. Send Data to Station 

Use this option to send the height of the device and the coordinates of the base 

station currently selected to the total station.  

9.3. System Information 

This option shows information on free disk space for files (in KB) and on the field 

data recorder’s main and backup battery status (as a %). 

 

 
 

9.4. License 

Use this utility to view information on the current license (permanent or demo), 

including the serial number, authorization code and full text of the licence. In certain 

cases recommended by technical support, it may be necessary to click the Initialize 

License button. 
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9.5. About 

 

This window displays information on the Application. It indicates the Version 

number and the dates of the program Executable and communication Driver with the 

total station. 

 

This information is useful to support incidents. 
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10. Configuration 
This set of options includes a series of commands that enable you to set different 

working and configuration parameters for the program. 

 

 

10.1. Measurement 

These configuration parameters are directly related to data gathering. 

 
 

Distance: Possibility of showing either the reduced or geometric distance in the data 

gathering options. Internally, the program always saves and works with the reduced 

distance. 

 

Vertical:  Possibility of showing the vertical angle or height difference in the data 

gathering options. 

 

Coordinates: The Point Measurement option either shows the measured point’s absolute 

coordinates or the coordinates in relation to the active station. 

 

Add Codes Automatically: If this option is activated, the program adds all the codes 

entered during data gathering to the codes database. 
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Capture Key: The capture key enables you to use one of the field data recorder’s keys to 

perform different measurements and setting out options. If you click the Capture 

button, the program will wait for a key to be pressed to assign it as the measurement 

key. 

 

10.2. Options 

The parameters that can be configured in this window include: 

 

 
 

Apply Sphericity and Refraction: Indicates whether this coefficient should be applied to 

calculate the measured points’ heights. It is important to ensure that this coefficient is 

only taken into account at the total station or by the application to avoid calculation 

errors. 

 

Draw in TcpCAD: If you activate this option and the TcpCAD application is installed 

in the field data recorder, all of the drawing tools are used directly in this application. 

 

Status Bar: When you activate this option, the station’s current horizontal and vertical 

angles are displayed at the bottom of the windows in which you can take measurements. 

 

 This option will only be available for some stations. Contact your distributor. 

 

Fine Precision: When you activate this option, all of the measurements made on the 

screens that allow them will be made with fine precision by default. 

 

Longitudinal Tolerance: Maximum admissible longitudinal distance in the setting out 

and data gathering options. If the difference in distance between the measured and 

theoretical points is less than this tolerance, a message is shown indicating that the 

distance is correct. 

Angular Tolerance: Maximum admissible cross section distance in the setting out 

crowns and feet and slope control options. If the adjustment difference relating to the 

alignment between the theoretical and measured points is less than this tolerance, a 

message is shown indicating that the adjustment is correct. 
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10.3. Equipment 

These parameters are available depending on the characteristics of the station with 

which the program is working. 

 

 
 

Measurement without Prism: Enables you to activate or deactivate this option for the 

stations that have this characteristic. 

 

Laser Pointer: Activates or deactivates the station’s laser pointer. 

 

Servoassisted: For servoassisted stations only. If you activate this option, the program 

establishes the appropriate rotation to the station according to the requirement of the 

active command. 

 

 This command may offer more or less options, depending on the station for 

which the software is configured. 

10.4. Prism and Stake 

These configuration options are related to the prism and stake working tools. 
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Prism Constant:  This value is automatically subtracted from the distance measured. 

 

Stake Height: Use this option to establish a list containing the most commonly used 

stake heights in the jobs performed. A drop-down menu appears containing the heights 

entered in this list for the commands that require a stake height. 

 

 

10.5. Code Database 

 

Use this option to view and modify the database that stores the codes available in 

the data gathering options. Additionally, these values will be used to draw in CAD, 

either in the mobile device if it is equipped with TcpCAD or the PC with AutoCAD. 

 

 
 

The records contain the following information: 

 

Code: Code name that will be stored in the points file. 

 

Type: Code type, which can be either Point or Line. Point-type elements tend to be 

associated in subsequent CAD drawings with a block (posts, boxes, etc.) while line-type 

elements are used to connect points with other points by means of polylines. 

 

Layer: Layer in which the blocks or polylines will be drawn. 

 

Colour: Colour of the objects drawn. 

 

Element: For point-type elements, this refers to the name of the block to be drawn 

among those saved in the application’s folder. 

10.6. Communications 

Use this section to view and modify the parameters for communications between 

the device and the total station. 
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10.6.1. Station Model 

Shows a list containing the total station models supported by the application. 

Choose the station currently connected to the device from this drop-down list.  

 

10.6.2. Connection 

Use this section to set the connection parameter values so that they correspond to 

those of the total station. 

 

You can establish the connection between the mobile device and the total station 

in one of two ways:  

 

Wire Connection 
 

Enable this option to indicate that the connection between the device and the 

receiver will be established by wire. To do so, you must configure the Parameters 

shown below: 
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These parameters must be the same as those set for the total station’s 

configuration. 

 

Bluetooth Connection 
 

Bluetooth is a communications protocol that enables wireless connections between 

devices through radio waves. Both the mobile device and the total station must be 

equipped with this system. 

 

Access the Device screen using the Device button to configure the application for 

Bluetooth.  

 

First, click the Search button in the Devices section. The application will then 

show a list containing all the Bluetooth enabled devices available within range of the 

machine in which the program has been installed. The total station should be among 

them. 

 

Once you have selected it, click the Search button in the Services section. This 

will show the services offered by the total station’s Bluetooth device. Click the Serial 

Port, click Select and then click OK. 
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Appendices 

Glossary 

Datum. Concept describing the position, orientation and scale relations of the reference 

ellipsoid with regard to the Earth. 

 

AQE. Average Quadratic Error. Equal to the square root of the sum of the error squares, 

divided by the number of points. 

 

Ellipsoid. Three-dimensional object generated by rotating an ellipse around the Earth’s 

polar axis. 

 

Geoid. Surface with a constant gravitational force. 
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Using Microsoft ActiveSync 

 

ActiveSync is an application that enables files to be transferred between a PC 

equipped with the Windows operating system and a mobile device based on Windows 

CE through a serial port, USB port or infrared port.  

 

Use the corresponding CD-ROM supplied with the mobile device to install the 

application. The latest version can also be obtained from the Microsoft website 

www.microsoft.com  

 

The steps to be followed in order to connect both devices through a serial port are 

as follows: 

 

           

           Pocket PC 

 

• Install ActiveSync on the PC. When the installation of this program has 

finalized, the Connect dialogue box opens. Before clicking Next, you 

must connect the mobile device to the PC using a null modem wire. 

 

• Click Next. A screen providing information on the connection process 

appears.  

 

• Set the association: The first time you connect the mobile device to the 

PC, a dialogue box will appear to establish a connection between both 

devices. When you click Next, another dialogue box is shown where you 

must select the files you wish to synchronize. You can keep the default 

data provided on screen. 

 

Once ActiveSync is configured for the relevant device, you can access it from the 

PC through My PC \ Mobile Device.  

 

Each time the mobile device is connected to the PC when ActiveSync is activated, 

the connection will automatically be established.  

 

 

 

            Handheld PC 

 

• Install ActiveSync on the PC. When the installation of this program has 

finalized, the Connect dialogue box opens. Before clicking Next, you 

must connect the mobile device to the PC using a null modem wire. 

 

• A screen is shown with the message Connect to Desktop?. Answer Yes. 

The connection will be established in a few seconds.  

 

• Set the association: The first time you connect the mobile device to the 

PC, a dialogue box will appear to establish a connection between both 

devices. When you click Next, another dialogue box is shown where you 

http://www.microsoft.com/
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must select the files you wish to synchronize. You may deactivate all of 

them. 

 

Once ActiveSync is configured for the relevant device, you can access it from the 

PC through My PC \ Mobile Device.  

 

Each time the mobile device is connected to the PC when ActiveSync is activated, 

the connection will automatically be established.  

 

There are two possible error messages when you attempt to connect to the PC. 

You should proceed as follows: 

 

• Error 678:  “Cannot start communications with the desktop computer…”: 

Close this dialogue box and force the connection in the option Start / Programs 

/ Communication / Connect to Desktop. If the PC halts the connection 

process, click File > Connect… again in ActiveSync. 

 

Resources required to connect to the desktop are busy…”: Perform a soft reboot 

(Shift + Ctrl + On/Off) on the collector and click File > Connect... again in 

ActiveSync. 
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List of Ellipsoids 

 
Code Description Major Semiaxis (m) Flattening 

IN Hayford 6378388.000 297.00000000 

RF GRS-80 6378137.000 298.25722210 

WD WGS-72 6378135.000 298.26000000 

WE WGS-84 6378137.000 298.25722356 
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List of Datums 

 

Descriptions 

 

ID Description 

EUR-7 ED50, Media (7 Param) 

EUR-D ED50, Spain and Portugal 

EUR-M ED50, Media (3 Param) 

IGN-1 National Geographic Institute 

CAT-1 CAT ICC-1999-1 

WGE World Geodetic System 1984 

WGC World Geodetic System 1972 

 

 

Characteristics 

 

ID 
Elli
p TX TY TZ RX RY RZ 

Scale 
(ppm) 

EUR-7 IN -102,0000 -102,0000 -129,0000 0,4130 -0,1840 0,3850 2,4664 

EUR-D IN -84,0000 -107,0000 -120,0000 0,0000 0,0000 0,0000 0,0000 

EUR-M IN -87,0000 -98,0000 -121,0000 0,0000 0,0000 0,0000 0,0000 

IGN-1 IN -131,0320 -100,2510 -163,3540 1,2440 0,0200 1,1440 9,3900 

CAT-1 IN -128,1491 -70,9367 -182,4191 0,5429 0,5572 1,7841 11,5150 

WGE WE 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

WGC WD 0,0000 0,0000 4,5000 0,0000 0,0000 -0,5540 0,2270 

 

 


