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p Introduction

TcpGP$s an Android application (available both for mobile phones and tablets) that
allows the user to carry out field work on measurements of farms, roads, crops, etc., in
a simple way.

In addition, after carrying out the survey or importing a file of measured points, it is
possible to proceed to the staking out of these points, offering tools for quick and easy
location of these points on the ground.

Finally, the data obtained can be exported to a range of different formats (TXT, GML,
KML, etc.) anghared with any other apps, including Google Drive, in order to be able
to have it available in many platforms.

TcpGP&ypp is avdable for any Android device with a versi@rD or above, for both
smartphone and tablet. In this document tkereenshots were taken in a smartphone
in order to show functionality independently.

p 8 pnstallation
Installing TcpGPS Android application requires a device with Android OS and Internet
connection.The recommended requirements are shown in the following table:

Feature Recommended

Android OS V7.0 to V4
Minimum 3GB

Performance Minimum 12 and recommende®B or more, according to the
Indicator Android device comparison website
https://www.androidbenchmark.net/g2dmark_chart.html
EEEZ wSO2 YYSy RoRe pé 2 NJ

Connectivity Data connection
Bluetooth
Internal GPS

Magnetometer accelerometeand gyroscope

From Google Play Store you can find arsdallthe application, named cpGPS
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532 @

TepGPS

Serial Number

8d24efefbdf59c03

The DEMO version of TcpGPS has the following
limitations:

» Limit of 10 points in surveys and stakeouts.

> Limit of 100 meters in road sections.

D G

Result

License type

Expiration date

Figue 1. License request

The application requires a set of permissions:

==

Bluetooth for connecting to external GNSS receivers.

Internet for downloading ESRI mapharing exported fileand using NTRIP
and WMSservices.

Locationfor getting position from the internal GPS.

Camerafor making photos and use augmented reality.

Microphonefor recording voice notes.

Storagefor accessing files and storing results.

=

= —a -4 -

These permissions will be requested to accept after installing the application.

The first time the application is started, the user will be required to fill the data
information fields for requesting a licenséwodifferent license versions are available
for TcpGPS Android.

p 8 Pemo license

Once the applicatiorhas beendownloaded and installed, you can requestdemo
licensewith a limit of 10 points by entering your email and your country. If you have
already purchased your permanelntense you can enter the activation code and start
working inthe unlimited mode.

13
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p 8 drull license
At the application start, if you do not have a license, you may type an activation code
(seeFigue 1. License requestyou can get sending an emaildales@aplitop.com

If you already have demolicense you can also type the activation code to upgrade your
license fromdemoto full.

For more details, you can firtde technical note for licenses here:

https://aplitop.sharefile.com/ds80b3616e52b343fc902dc68f4aab45d4

Please be mindful that the license must be released before uninstalling the application or it
will be unable to be used in another device, or the same device after reinstalling the
application.

532 @ *a0
TcpGPS
Serial Number
8d24efefbdf59c03

Activation Code

Result

License type

Expiration date

Figure2. Permanent License Request

p 8 TApplication data
In sectionMenu >Application> About usis possibleto find information abot

i License agreement.

1 User informationassociated to license

1 System and application informationversion and device, lisbf sensors,
etcetera.
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¢ Session wizard
When the application stastips, it displays a wizard for configuring tB&SS receiver
and the project to be used in the working session.

GNSS receiver . ‘Working mode Project
2;;;ue ol Recelver 202302091 v
;;::menr,m s
0O connect automatically a
=g i5s
=
o
] T
000-00 o< i 000 *00 0 I 000 *00Q O 1o«
Figure3. GNSS receiver Figure4. GNSS receiver working  kjgre5. Project configuration

connectionassistant mode assistant assistant

¢ 8 @5NSS receiverconnection assistant screen
On this screeffFigure3), the user can connect and configure the GNSS receiver he wants
to use or both receivers if a basever configuration is needed. These are the options

available:

9 Receiver The last receiver and model used in the last session are shown here. It

allows to connect to a new receiver or moii, or connectdisconnecto
the last one.

1 Console:lt is possible to access to a terminal for checking what is the app

=)...

receiving from the receiver by clicki =),

You are also able to check the automatically connect checkbox and once you enter this
screen be it from the menu or when starting the application, the application will

attempt to connect to the receiver automaticallyhis will also attempt to connect to

the NTRIP server automatically once you reach that screen.

Once the receiver is connected (or not), by clickingNemtthe user continues to the
next wizard screen:

15



apl Itop TcpGPS for Androit

¢ 8 (GNSS working mode assistant screen
This screenKigure4) has availabléour options for configuring the working mode on
our GNSS receiver:

1 Rover GNSS rover configuration for collecting data.

1 Base GNSS base configuration for sending corrections to all GPS connected as
rover to that base.

i Static It allows to configure the GNSS to start and stop a static measurement of
the current point.

1 Constellations It allows to select the constellations you want to use in your
measures.

Depending on the features and available resources of each GNSS model, these options
will be enabledor disabled.

¢ 8 dProject assistant screen

On this screen, the user can configure the project he wants to work on. He can create a
new project or select one of his previof continuing the jobThe following is the list

of options for setting up the project:

91 Project A list of the projects created by the application is presented, placing it
in the last used project. You can choose another project from the list or create a

new one on the buttor.l.

1 Coordinate systemThe coordinate system of the current projéstshown with
all theinformation of it.

Once the settings have been established, gan start working by clicking on the button

G
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o Connection with GNSS receiver

TcpGPS alloweneto use two data sources: thgevice's internaGNSS receivef it has
one, or anexternal GNSS receivecpnnected via BluetoothBluetooth LEor TCP/IP
(normally using WiFi network)

In GNSS receiveconnection assistantscreenor Device > Comection section are
available the needed options for selecting and configuring the different types of
receivers Once the type of receiver is selected and the needed configuration is
completed, the communication will be established by pressidgnnect With
Disconnectbutton the application is disconnected from the current receiver.

{ GNSS Fxternal Receiver (Bluetooth)

v
GNSS Internal Receiver
GNSS Simulator Receiver
GNSS External Receiver (Bluetooth) i
GNSS External Receiver (WiFi)

v

GNSS External Receiver (Bluetooth LE)

Receiver not selected

Serial Number N/A
Firmware Ver. N/A
Expiration date N/A

. I comea ]
@ = Q0@ Y00 o <

Figure6. Selection of theGNSSeceiver

f GNSS Internal Receivelt allows to &S (1 KS RS JGNSS feaeiver,y (i S NI/ |

using the systemarameters Generic /LOCAbption) or NMEA output{Generic
/ NMEAoption), if the operating system version allowslitf 823 A G Q&
connect with external receivers using mock locations through thady apps.

LJ2 a a

Ly GKAa OFaS: NBOSAGSNDNaA oNIYR YR Y2RSf

1 GNSS Simulator Receiverhis mode uses a file geographiccoordinates in
WGSB84datum, to simulate the locations in the applicatiohe file extension
must beTXTand must containone point per line with the following format:

PointNumber,Wgs84LatitudelnDegrees,WgéiBongitudinDegrees,AltitudelnMeters

Ex: 1,36.731915334.46158488,138.994
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The latitude must be betweet®0.0and90.0degrees and longitude must be

between-180.0 and 180.0degrees.

1 GNSS External Receiver (Bluetootlkt) allows to connectvith GNSS receiver
through Bluetoothclassicconnection(no BLE)

1471 Mon,Jun12 IR ®

ol 000 * 00

Receiver B
GNSS External Receiver (Bluetooth) v
Biarid GFNFRIC v
GENERIC _
Model CHCNAY v
EMLID
ESURVEY
not selecld GEOMAX
HITARGET
JAVAD
Serial Number LEICA
Firmware Ver. PRONIVO
Expiration date SATLAB
SOKKIA
SPECTRA
STONEX
SXBLUE
TERIA
TERSUS
TOPCON
Other
w ) T

y <

Filter

Figure?7. Brand and model selection

PYX-2199970A (BR/EDR)

HiPerHR 1388-11463 (BR/EDR)

ReachRover (BR/EDR)

Z30476867009107 (BR/EDR)

ReachM2 (BR/EDR)

64:48:C9:5A:8E:AS5 (BR/EDR/LE)

3C:B3:8F:01:CF:B7 (BR/EDR/LE)

=n
=

Qo 000 n o <

Figure8. Search of a GNSS device

The application stores the information of the I&NSS connectethut if no one
was used before, a GNSS can be found by pressing the lidétaine

In this screenSearchbutton will start the searching of near Bluetooth devices.
When thefriendly name(or the MACaddress,if the name is not availab)eis

shown in the list, itanbe selected.

In the upper right corner of the screen it is possible to perform a filter by the
names of the receivers in the list, writing the name and then pressing the

G { S BuxboK.£
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19

14111 Mon,Jun19 I @

HiPerHR 1388-11463 (BR/EDR)

@ i 000 <00 m o <

Figura9. GNSS devices list filter

1 GNSEXxternal ReceiveWiFi): It allows to connectvith GNSS receivethrough
TCP/IP, normally, when connecting to the same WiFi netwidt&r selecting the
brand and model, it must be entered the IP address and the peetd to send
iKS NBOSAOSNRAa RIF Gl
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10:031 0.0kB/s & & @ 3@ T GD 94

Receiver
GNSS External Receiver (WiFi) v
Brand EMLID v
Model Reach M2 v
IP 192.168.42.1 Port 9002

Serial Number  N/A
Firmware Ver. N/A

Expiration date  N/A

) arm.

IR

FigurelO. Selection of theGNSS3eceiver

1 GNSS External Receiver (Bluetooth:UEllows to connect with GNSS receivers
through the Bluetooth LE protodp choosing a brand and model that are
compatible with Bluetooth LE.
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GNSS External Receiver (Bluetooth LE) v

Brand GENERIC v

Mode NMEA v

Serial Number N/A
Firmware Ver. N/A
Expiration date N/A

\ | E—
@ i 0 “ '099 m o <

Figurell. Selection of theExternal BLESNSS3eceiver

o 8 Configuration of the external GNSSeceiver
Once the app is connected to the receiver, it can be configured by setting its parameters
in Device >Set up receiver

Each supported brand and modelvesa set of specific forms where modifying these
parameters and send the configuration to the receiver.

Usually, GNSS receivers can be configured in two mbdssor rover, and each one
can establish different types afata links depending on the capacities and hardware
available.

o 8 p Bgse configuration 1
This option enables the user to configure the receiver in RTK mode, what allows the rover
receivers to work with centimetric precision.

Firstly, the position where the baselecated must be set. It can be introduced by two
ways:

i Getting the position for the receiverby using the&cGPSutton. This location will
be taken with the receiver in autonomous mode, what can be ideal when a local

In this section are described the common options to configureGN&SSHowever, these options can
change, not to be available or to be needed additional paatans depending on the receiver.
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system is going to be created, then the location of the base isnmportant, or
it will be placed in a different location in each session.

1 Using a point from the current projectThis option is only available once a
project is loaded.

1 Typing the location manuallylt allows to configure the base introducing the
values manually. The distance between the current location and the location
introduced must be less than 100 meters.

The user can use projected or geographic coatedis inall cases.

Next step is to choose the type ofata link When clicking Next, the screen for
configuring the data link will be displayed. This screen depends on the brand and model
of the receiver and the set of parameters will change. Chisekechnical notes available

in our website littps://www.aplitop.com/documentationtechnicainotes) for detailed
information about the configuration of different GNSS brands and models

@O - B 4.4100% W 10:22

TepGPS Pro

Base Coordinates

Geographic
Coordinates @ H=E

Type

O Projected
Number p31
Latitude 36.7324366666661
Longitude -4.468093333334413
Height 152.96

Internal UHF m

Figue 12. Base configuration

o0 8 p Bayer configuration
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EX® - B 4 .4100% W 10:22
TepGPS Pro
UHF GPRS INTERNET
Elevation Mask (°) 10

O
Server NTRIP o

Figue 13. Rover configuration

This option configures the rover receiver for getting RTK corrections via radio, GSM or GSM,
or DGPS corrections with SBAS u OMNISTARul{ribése configurations are available in
every receiver, even some receivers could offer other types of configurations).

The configuration will be sent to the receiver by presSegdbutton.

Check the technical notes available in our website for detailed information about the
configuration of the different GNSS brands and models supported by the software
(https://www.aplitop.com/documentationtechnicainotes).

o 8 Static
Some devices allow the user to record data in static mode, for postprocessing. In this
case, the optiorStaticwill be present in the menu.
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= 100% W 12:49

TepGPS Pro

Static

Elevation Mask (°) 10

Point ID pt1

Antenna Height (m) 210

Interval 0.2s v
Time 00:00:09

Figule 14. Static recording configuration

After setting the parameters, the recording will be initialized by presSiart button
and finished usin@top button.

o 8 derminal
A terminal is available for advanced users who wants to know what the receiver is
sending, where is shown the frames and messages received. This terminal is accessed

=...

from Device > Terminabr in the button = in the GNSS receiveconnection

assistantscreen This terminal has the following options for interacting:

1 Pause/Continue:The user can pause and continue receiving data into the
terminal. However, while the reception is paused, the messages received will be
discarded by the terminal.

1 Record:Store the messages to a log file.

Clean:Remove all the frames shown in terminal.

1 Hex output: The messages are shown with hexadecimal values.

=
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B =/ 100% B 10:07

Fix H0,014 12 2 0
2,0 V0,030 BT CON i

GPS Output

2,130,54,/9,4U,221,53"0F
$GLGSV,2,2,06,77,27,033,69,25,327,*68
$GPGSV,3,1,12,13,69,027,52,15,52,315,53,05,4
3,180,52,28,42,060,50*76
$GPGSV,3,2,12,24,30,259,46,30,16,057,40,17,0
6,112,21,06,293,*7F
$GPGSV,3,3,12,20,06,322,,49,46,164,50,38,46,
199,,36,33,129,46*71

$GAGSV/1,1,00,,*68

$BDGSV,1,1,00,,,*68

+IMU:0.101112 0.000122 -0.419376 0.000106
45.604427 0.035980 0 0 #
$GPGGA,091457.00,3643.9477770,N,
00428.0846091,W,7,06,1.3,104.604,M,
46.49,M,07,0136*4A

$GPGSA M,
3,30,15,28,24,05,13,,,,.,2.4,1.3,2.0*34
$GPGST,091457.00,1.63,0.00,0.00,0.0000,
0.00,0.00,0.00*6D

+IMU:0.094117 0.000173 -0.422872 0.00000!
45.046383 0.015817 00 #

[C] Hex output

Figure 15. Monitor of the messages received from the GNSS

o0 8 1GPS status
It is possible to consult the GPS status by opening3R& statusection, pressing on
the communications toolbar

In this section, you can find information on both GPig§{rel6) and available satellites
(Figurel?). The arrows in theptions menucan be used to navigate between one view
and another.

In the following table are described the parameters shown in the numerical screen of
this section:

UTC Time Current UTC time.
Satellites Number of satellites used in the measurements.
Position Type Position type othe measurements.

Latitude/ Longitude/ Coordinates of the current position in WGS84.
Ellipsoidal Height

H. Prec/V.Prec Horizontal and vertical precisions of the current measu
(meters)
HDOP Korizontal Empirical and dimensionless indicator of the quality of

Dilution of Precision) horizontalmeasure. The lower it is the higher is the qualit
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VDORP (Vertical
Dilution of Precision

Empirical and dimensionless indicator of the quality of
verticalmeasure. The lower it is the higher is the quality.

PDOP (Position
Dilution of Precision)

Empirical and dimensionless indicator of the quality of
measure. The lower it is the higher is the quality.

Age

Real Time Age of the corrections received by the GNSS.

Easting/ Northing/
Orthometric Height

Coordinates in the coordinates system used in the pro
(shown above thse parameters).

13:37 Wed,Oct18 B@ X »
Code

de

13:37 Wed,Oct18 B @ -
- Code

H0.013m 21/29 _ Nomber Cod
V0.020m | = 46 o

UTC Time
Satellites
Position Type
Latitude
Longitude
Ellipsoidal Height
H. Prec. (m)
V. Prec. (m)
VDOP

HDOP

PDOP

Age

Lat. Base
Long. Base
Alt. Base
Base D.

ETRS89 / UTM zone 30N
+

& GNSS Status

11:37:44
21/29
RTK Fixed

36° 43'56.46946" N

4° 28'05.18564" W
142.985

0.013

0.02

1.1

0.7

13

13.5

36° 42'56.14751"N

4°26'07.47912"W
115.740
3462.683

Easting
Northing
Orthometric Height

EGM2008 REDNAP Geoid Height (Spain-F

B aric i

368913.062
4066186.610
95.080

GNSS Status

GPS GLONASS Beidou Galileo
SBAS IRNSS

Figurel6. GPS status

Figurel7. Satellites constellation
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T Preparation of the project
From theSessionscreen at the start of the application or the main menuMenu >
Project, the user can create a new project o select one of the previously created.

T 8 @roject options
TheProjectsubmenu can be found on the menu, which allows you to choose one of
the following options:

T

12:05 Fri,2Feb BV @ <
Number Code
5 :

[:I Project

Jr Local System
T surveying
Z Stake out
Edit

Import

[g Export
€7 Receiver

D Application

Figurel8. Main menu

Information: On this screen you can consult the properties of the project (the
name, author, coordinate system, etcAs well as the local system, if any is
applied.If the user wishes to swap betwegme-existing local systems they can

New project Allows a new project to be created, as it is described in section
Creation ofa new project.

1 Open Allows you to choose another project to work on.
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Gd &P QB 4F..099% 0@ 16:41
Number Code

= Fix H0.011 10 20
— 155 Pl 1.0 V 0.020 BT CON 0

Name

Author

CRS

ETRS89 / UTM zone 30N ‘?

¥
EGM2008 REDNAP Geoid Height
(Spain-Peninsula/Balearic islands)

Remarks

Figurel9. Project information screen

T 8 Creation of a new project
If the option to create anew projectis selected, the application will display the screen
shown in theFigue 20. It will request:

)l

= =4 4 -

TheProject Name

TheAuthor of the job.

Project informationwith the last update date and the number of points.
Descriptive, informativeommentsor relevant project data.

A Coordinate systenthat will be used for the job.

Once all the data has been entered, the project will be load and the application will be
entered inSurveymode.

28



apl Itop TcpGP%or Android

BN =L0100% W 10:54

Name

Author

CRS

ETRS89 - UTM zone W
30N

ETRS89 / UTM zone 30N

2 g

EGM2008 REDNAP Geoid Height
(Spain-Peninsula/Balearic islands)

Remarks

Figute 20. Project creation

T 8 &election of coordinate system

ISO Standard 19111Geographic information- Spatial referencingby coordinates
defines the conceptual scheme for the description of spatial referencing through
coordinates. Describes the necessary data to define the reference systems oivone,
and threedimensionalcoordinates as well as the information needed to convert
coordinates from one system to another.

According to this Standard, a coordinate reference system is composed of a coordinate
system and a dat. Of the different types of datums that distinguish the Standard, the
Geodetic Datumsand theVertical Datumsare the ones that will be used in this module.
The formermequiresthe description of arkllipsoidand the latter do not.

Based on this classification, two groups of coordinate reference systems have been
created: GeodetiSRC and the Vertical SRC

The GeodeticSRCs are divided into different types. Based on the classificatit30of
19111and the classification made by tHePSG (European Petroleum Survey Group,
www.epsg.org,http://www.epsg.org/how the OGR International Association of Oil &
Gas Producedsin its database, we willlistinguish:the SRC Geographical, the SRC
Geocentric andhe SRC Projected

To start working on a project, it is essential to define in which coordinate system the
points and geographic data will be represented.
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Y
Clicking on the butto displays a list of coordinate systems that have previously
been configured in the application

If you want to add a new one, click '

Once the coordinate system is selected from the list, it will be assigned to the project by

v/
clicking on the buttor..

i
The coordinate system could be also deleted using the b.

If you use a coordinate system frequently, it can be set as your default coordinate system
jn

It is possible t@dit the name of the coordinate system by selecting a coordinate system

of your new projects by selecting it from the list and pressing the b

from the list and pressing th button. This will change the name in altisting
projects, as well.

T 8 o 8rpating a coordinate system

After touching theﬂ button, the CRS creation screen will appear.
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FirsE AdQa

EPSG
ESRI
IGNF
USER

= —a -

)l

Authority
EPSG

CRS (27)
Spain
EPSG:3042 - ETRS89 / UTM zone 30N (N-E)

<@

Vertical CRS (0)
Area,code or name

None

<@

Coordinate operations (1)

Parameters to WGS84:
TX:0.000

TY: 0.000

TZ:0.000

RX: 0.000000000

RY: 0.000000000
RZ:0.000000000
S:0.000000

Figure21l. CRS Creation Screen

LlraarofsS (2

OK223a$8

GKS ! dzi K2N® G &

EPSG is the default, as the one that has the most d&R will contain special CRS as
well as RTCMased CRS.

LiQa

LJgiltErahkoogh GRS @rkl Vertical CR®

dza A y 3

iKS GSEG02E

to filter throughname, code, or country, as show in the previous image.

P 8 x 8Hbp&kontal CRS

The CRSmusthav&ka2 NA T 2 y i | €

/ lnig notpdsibB dathive &ICRB { ¢ ®

without this, and UTM zone 1N will be selected by default if nothing is chosen.

After typing in the code, name, or country, it is possible to chodsiehever CRS is
applicableregardingthe physical locatiowf the project and the desired projection.

31

S

0

a



TcpGPS for Androit

EPSG:3034 - ETRS89-extended / LCC Europe
EPSG:3035 - ETRS89-extended / LAEA Europe
EPSG:3040 - ETRS89 / UTM zone 28N (N-E)
EPSG:3041 - ETRS89 / UTM zone 29N (N-E)
EPSG:3042 - ETRS89 / UTM zone 30N (N-E)
EPSG:3043 - ETRS89 / UTM zone 31N (N-E)
EPSG:3044 - ETRS89 / UTM zone 32N (N-E)
EPSG:4082 - REGCAN95 / UTM zone 27N
EPSG:4083 - REGCAN95 / UTM zone 28N
EPSG:5634 - REGCAN95 / LCC Europe
EPSG:5635 - REGCAN95 / LAEA Europe
EPSG:9404 - PN68 / UTM zone 27N
EPSG:9405 - PN68 / UTM zone 28N
EPSG:9406 - PN84 / UTM zone 27N
EPSG:9407 - PN84 / UTM zone 28N
EPSG:23029 - EDS0 / UTM zone 29N
EPSG:23030 - EDS0 / UTM zone 30N

EPSG:23031 - EDS0 / UTM zone 31N

Authority

EPSG v
CRS (27)
Soain. g
EPSG:2062 - Madrid 1870 (Madrid) / Spain LCC v

Authority

EPSG v
CRS (27)
Spain °
EPSG:3042 - ETRS89 / UTM zone 30N (N-E) v

Vertical CRS (0)

Area,code or name

<@

None

Figure22. Spain CRS list

Coordinate operations (1)

Parameters to WGS84:
TX:0.000

TY: 0.000

TZ:0.000

RX: 0.000000000

RY: 0.000000000

RZ: 0.000000000
S:0.000000

Cancel m

Figure23. Chosen Coordinate Operation

Choosing the CRS will populate the Coordinate Operationsvligthis able to be

touchedto select oneo finish creatinghe CRS.

Y 8 x 8Uedopl CRS

After searching for a countty O2 RS =

2NJ yIYS

2F |

GSNI A O §

change frontNothing to a vertical CR3f the horizontal CRIS incompatible with the
selectedvertical CRS, nothing will appear in the Coordinate Operation#f Bs¥/ertical
lremBve i& YoNdan g Back tiiNothingg.

CRS ishosenandtk S NB Q a

If it is compatible, Coordinat@perations using Geoid files will appeanr the list.

If the Geodesy file is not in the device A

gAtt aKz2g

After the Coordinate Operation is touchauthe list aDownload Filebutton

Download files... . . e A A
WiIIappearL'-F Al Aad 02dzOKSRZXZ | avylftft YSa

TALf Saxé @ AEFI SNULISK SNI Y Safter,Ithd fle hastbeed ¢
downloaded it is then now possible tbnalize creating the CRS

KS g2NRaA

LILIS | NA
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Authority Autoridad

EPSG v EPSG v
Filter by SRC (27)

O Area O CRS Code ® CRS Name Spain
WGS 84 / UTM zone 18 a EPSG:3042 - ETRS89 / UTM zone 30N (N-E) v
CRS SRC vertical (19)

EPSG:32718 - WGS 84 / UTM zone 18S v Spain °
Vertical CRS EPSG:5782 - Alicante height v
EPSG:3855 - EGM2008 height n Operaciones de coordenadas (1)

Coordinate operations
es_ign_egmO8-rednap.tif ( available )
Accuracy: 1.000m
Grids:
us_nga_egm08_25.tif ( Download available )
(o
Lo
Figure24. Vertical CRS Coordinate Operations Figure25. Vertical CRS Geoid File Downloaded

Y 8 x 8RinBhng creating a CRS
Oncea Coordinate Operatiohas been chosef(this is obligatory)the OK button can

be pressedm

A dialog for inserting the name tife coordinate system created will appear.

Choose name for favourite coordinate system.

EPSG:3042+EPSG:9389

CANCEL OK

Figure26. CRSNaming Dialog

A name including the codes of the selected CRS will be displayed by default, but it can
be changed to anything.

¢CKSNE OFyQi 06S G¢2 /w{ S6AGK GKS alyYS yl YS
T 8 o Breating a coordinate system from RTCM messages
For countries in which RRIP servers send RTCM transformation messages alongside

reaktime corrections, it is possible to create a coordinate system with the info contained
in said messages.
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The supported messages are 1021, 1023, 1025, 1026, 1027. In case of message 1025,
only the following projections are allowed:

9 Transverse Mercator (EPSG:9807)

Lambert Conic Conformal 1SP (EPSG:9801)
Lambert Conic ConformasP (EPSG:930
CassinSoldner (EPSG:9806)

Oblique Mercator (EPSG:9815)

Oblique Stereographic (EPSG:9809)

= =4 4 —a

P 8 x 8CGpedting RTCM CRS
To access the creation of RTCM CRS, an external GNSS device must be connected and
then accessing theeceiver configuration. When configuring the receiver, after

i?
accessing the Rover optid , the NTRIP tab should be selected. After pressing the

n button, the NTRIP dialog box will appear.

G GKS o62GhG2Y 2F Al GKSNB Aa I OKSOlo02E G
gAff 3IAGS | OO0Sawe /GaRé (KRG (62 yNB# (tSNE awa{A y 3 A
screen.
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13:0936.9KB/s & © -+ 3 @ = @F>100-

RTCM Coordinate System

GNSS Connected

NTRIP Connected
75517 B sent - 75517 B recv

RTCM (CRS received)
1029:

#1021: 4
#1022: 0
#1023: 4
#1024: 0
#1025: 4
#1026: 0
#1027:0

CRS

Projection TM (EPSG:9807)(1025)

Geoid Lat [ 48.4292 - 48.5042 ]
Lon[11.0812-11.1937]
MH 46.290

Use horizontal data Use vertical data

Continent  Europe v
Country Germany v

CRS Name thmCrs2|

Figure27. RTCM Coordinate System Creation

The data presentedre:

Continent Country. Shows the elected area where the coordinate system will be
stored. It is important selecting the correct are so the new system will be shown in the
list.

GNSSConnection status with GNSS receptor.
NTRIP Connection status with the NTRIP server.

RTCM Coordinate system status,hich can bewaiting for coordinate systemor
coordinate system receivedThe following are shown: The content of the RTCM 1029
message and the number of received messages from 1021 to 1027.

CRSName of the system that the server sends.

Projectiort Name of the used projection.
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Geoid Information of the @aea where the geoid is valid and the average geoidal
separation.

Use horizontal datalndicates whether the geodesiERS$hould be created or not
Usar vertical datalndicates whether the geoid should beeated or not
Reset Restarts the data capture toeate thecoordinate system

Save This buttorwill be enabled when the system has been rgediand it allows it to
be saved in the geodesic local database for later use, witdmze the user has selected

P 8 x 8UsiBYIRTCM CRS

After creating the RTCM CRS wifik preferred nameit can be selected by choosing
the USER\uthority. Afterwards, it will appear inside the dropdown selection menu for
CRS.

Thereisnoneedtochoosdaz 2 NRAY I GS 2LISN}I GA2yad LIQa Lka
and this will save the RTCM QB $e able to be selected for a project.

13:1011.4kB/s & © @ 3@ = F100 13:1012.1k8/s & © @ 3 @ = (%5100
O Hoszm3ns D Ant(m) O Hossim s D Ant.(m)
v1.240m CcON % 0.0 V1.250m CON % 0.0
Authority Authority
USER v USER v
CRS (10) CRS (10)
USER:rtcmers2 v USER:rtcmers2 v
USER:rtcmcrs2s Vertical CRS (0)
USER:ES_ETR89_UTM31_EGM08D595 D O
v None v

USER:rtcmcrs2 Coordinate operations (1)
USER:AD_ANDO1_LAMBERTIII
USER:rtcmcrs3

USER:rtcmcrs1

USER:rtcmcrs1s
USER:CO_CTM12_GEOCOL2004
USER:GR_HEPOS_GGRS87

USER:rtcmcers3s

RS O RO o
| = o < | = e < |

Figue 28. List of User CRS, including the created ~ Figure29. User CRS selected, ready to press OK t
RTCM save
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T 8 o Bnporting Geodesy Files

TcpGP&llows for importing of new Geodesy files to be used with new Coordinate
Systemshy accessingmport > Geodesyn the menu. Tie Android File Explorer, SAF
will openallowing you to choosedat, .gde .gsband .db files. Please be mindful that

usage of thesémportedD S2 RS & &

FTAESa Aad dzy RSN 6 KS dza SN

deleted laterexcept by uninstalling the application

T 8 1Project Deletion

TcpGP&llows projects to b deleted one by one by simply selecting them from the list,
pressing the delete button and confirming that the decision is correct. If the project is
currently open, the application will not allow the project to be erased, so that there is
no data losstlis important to keep in mind that performing this operatiorc@mpletely

irreversible

Please choose project to delete

O testtest

O francetest

O buildings

O foor

QO hinzz

O projecttest

O spain

O italy

O point reference project
O 111111111 project

53] It o] <

Delete

T 8 Backup

Figure 30. List of prgects to cklete

) 1 @)

Figure 31. Project deleted successfully

TcpGP&llows backugiles of all projects to be created, which are exported in .zip, and
then restore them afterboth by chosen projects or fully restorethese options can be
accessed from the men under the Applicationsection.

T 8 v Brpate backup

To create abackup, he folder must be chosen using t}' button to give the
application permission to be allowed to write on the folder that has been chd3ene
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this is done, the buttorCreate Backupvill enable, and azip will be created in the
chosen folder.

This.zip can be kared, (seel4.8 Share exported filgsbut it is important to keep in
mind that it is probable that the file is of a large size, and it is possible that some
I LILX AOF GAz2ya OF yQi dzXGdoglk Drixevithodtlany issue. O y 0S8 SE

T 8 v BRaestore Backup

To restore a backuphe- button must be pressed to open the Android Explorer,
choose the backugzipfile. It Will be read to obtairall the projects inside of the backup.

If the Restore All ation is chosenall the projects will be restored from the backulb.

the Restore Projects is chosen instead, thejgcts to be restored from the backup may
be individually picked from the list.

NOTE If a project tobe restored shares a name with a previously existing project, it
will be replaced! Make sure that there will not be any data loss.

Once the backup restoratiorels been performed, the application will close to avoid
errors and data loss.

Restore Backup

Choose Backup a

Coordinate system

File name TcpGPS_Backup_17-12-2021.zip

O Restore All
@® Restore Chosen Projects EdS0

0

O 20210706

O cluster test

[J dialocal

O hihj

O lo

O local

0 lop

[ prueba

[ rendimiento 1.6k
[ rendimiento 100k
[ rendimiento 10k
[J shape prueba
[ sisloc20210608
[ sistema local
O video

[ ssdsdded

Figure 32. Restore Backup Figure 33. Create Backup
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v Workspace
Figue 34shows an image of the workspace as presentestat-up. The following parts
are distinguished:

M dMap: The map is the main workinrglement sinceit is where the points and
information about them are displayed.

H dMap menu Variousoptions for working with the map are displayed in the map
menu, such as accessing the layers presented in the map, zoom extension, GPS
tracking, and map mode.

o @Working menu Options for carrying out workegardingsurveying, staking out,
points, etc. are displayed in this menu, depending on the section being accessed.

n dApplication menu Options to browse through the different sections of the
application are displayed in this menu, such as surveying, staking out, or project.

p dstatus toolbar: Information regarding the GPS and Bluetooth status.
Additionally, fields for setting the number, code and antenna height of the
receiver are available.

¢ dNavigationcontrols: This menuhasbuttons to change the working mode in
those templates that are allowed, as well as additional options, also depending
on the template.

T dData panel This space is used for showing information and data needed in the
current working section.

® L g % & 6

APLICATION MENU SR = STATUS BAR

od 0 V0.020 BT CO

NAVIGATION CONTROLS

MAP

Esri Community Maps Contribut.. Powered by Esri

T— MAP MENU

X:368913.55 Y:4066196.88 Z7:102.45

OPTIONS MENU_| D DATA PANEL

Figue 34. Workspace
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Each of these parts will be described below, and the information and elements that are
presented in will be shown in each section.

v 8 Map menu

In sections where the map is used, a floating menu appears inside the map window
containing options for interacting with it. Some options are shown only in some sections.
In the following table are described all the available options:

Access td.ayer managemensection.

Zoomthe map showing all the elements of the projegbom Extent.

@) &

Enable/disable the GPS tracking.

iy

“n Change the base map typ@pographig streetsor satellite.

U 8 Status toolbar

In the status bar you have access to the Applicaliemu, as well as to the information
on the current status of the receiver that is being usedrifjue 35you can see in detail
the content of the menu bar.

MENU CODE POSITION TYPE SATELLITES ANTENNA HEIGHT

Numero Cddigo _+_ H0.011 19/23 Ant.(in)

= PL_1 o9 \V0.020 BTCON 2.0

100%

POINT NUMBER AGE TILT PRECISIONS BLUETOOTH GNSS
STATUS BATTERY

Figure 35. Status toolbar

1 Application menu Described above, it gives access to the different templates of
the application.

1 Antenna height Set the antenna height in the projegheters).
1 Type of position Position that the GPS is currently capturing. It can be

—+— Fixed

40



apl Itop TcpGP%or Android

Autonomous

@ Floating

1 Age It refers to the age in real timen secondsThelatency of the corrections
that are received from the reference base.

1 Tilt: Those receivers where tilt option is supported, this icon will show the status
of it. The possible icons are:

% Tilt not connected or gor.

Need to calibrate. Please, follow the steps provided by the manufact
Keep the receivevertically.

Tilt limit exceeded.

oA A4

Ready for measurement.

1 Precisions The vertical and horizontal precisienin which the receiver is
currently working ininmeters

1 Battery: Those receivers whose battery state is supported, it will be shown here
together the remaining charge.

71 Satellites Number of satellites currently used to perform the measurements.

1 Bluetooth status Icon that shows the current status of tBéduetoothconnection
to the external receiver (if this receiver option is being usddje following
messages are used for describing the status of the Bluetooth:

o BT ICXInitializing connection.

BT CRQCreating connectian

BT CTNConnecting with GNSS.

BT CONConnected to GNSS.

BT ND No data from receiver.

BT EC1Connection error 1.

BT EC2Connection error 2.

O O O o o
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O O O O O

BT DSNDisconnecting from receiver.

BT CLCClosingconnection

BT DS(Disconnected from receiver.
BT EXQConnection exception.

BT EXDDisconnection exception.
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¢ Application Menu
It is possible to change between two menu types depending on the type of menu that

the user wants to use.

These menu types can be swapped from tBettings section in the Application

submenu.

] Project

_j ¥ Local System
T surveying
Z Stake out
Edit

(@ mport

a Export
7 Receiver

D Application

Receiver Application

@ # 00@F Q0 @ 00@ 00 nm Q<

Figure36. Side Menu Figure37. Button Menu

TheSide Menufeatures a sidebar that opens into submenus. It is dynamic and fast.

The Button Menu features a fulscreen menu with large buttons to press that open
other fulkscreen submenus with their own setlmfittonsand icons. It is easy to use and

to read.

¢ 8 isable Menu Button s
UnderSettingssection in theApplicationsubmenu, you are able to change the visibility

of the buttons.
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J .
E

®

Z

)
g

Local System

x

o
g

RESET CANCEL 0K

s ® 0 *oc O mo <

Figure38. Disable Menu Buttons

By touching the menu items, the background of these will darkgmifying that the

menu items will not appear when you open the menu, either menu type. Menu items
GKFEG KFE@S | €201 ySEG G2 GKSY IINB y2i I of
essential to the correct functioning of the application.

. & LINBaaAy3da GKS awSaSidé¢ odzidz2ys AG Aa LkRa
selected menu items, so all of them are visigleckly.

X Configuring the workspace

TheSettingsoption can be found in thépplicationsubmenu. This option leads to the
Settingssection, where a set of parameters for the workspace is avail(&deie 39).
These options are described in the table below

Surveying and Staking Out

Item categories Item categories to beonsideredor GPS data
Only affects current project.

Minimum Number of Minimum number of satellites for obtainin
Satellites GPS dataOnly affects current project.
RealTime Age Maximum difference in time betwee

corrections that will be considered to valida
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the position receivedOnly affects current
project.

Horizontal and vertical
precisions

Minimum precisionghat will beconsideredo
validate the position received from the GRS
meters Only affects current project.

PDOP

Empirical and dimensionless indicator of t
quality of the position received (Positig
Dilution of Precision). The lower the value, t
higher the quality. Only affects current
project.

Height of the Antenna

Default antenna height to be used during t
Project (n meters

Attributes after taking Point

After taking a point, if this is active, the poi
edit screen will be automatically opened, tl
GIS User Attributesab being activated so
they can be quickly updated.

Long press for precisig
points

In case this is active, the possibility of tak
survey or stake out points via epochs with t
chosen observation time only with a lof
button press. If it is deactivated, ang
observation time is greater than 0, with
short press, point via epochs will be taken.

Observation Time

Time interval in seconds when the epochs
defining the current point will be taken.

Codes separator

Character used as reference for cod
separation in miiicodes (seePoint code
managemenj

Code Suffixes

Allows you to change the suffixes of the coq
for line/polygon start, line finish/end an
polygon/area close. If you leave any fig
blank A G @ Aft RSTFI dzt 0
for suffixes.

Enable Code Prefixes

Allows you to use codprefixes in the whole
application. If you enable this and you ha
any codes that begin with numbers and &
followed by a letter, you will be unable t
enable this option, in order to keep th
integrity of the data intact.
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Not parsing of Codes

Allows you to write anything you wish in tH
codebox, but codes will no longer be parse
that is, they will have no graphic
representation. This is useful for teams th
write data inO2RS&a> odzi R
graphical representationThe code databas
will not be able to be accessed while tk
mode is active.

Replace Voice Recogniti
Codes letters for numbers

With this option active,when using voice
recognition in the code selection screen, it v
transform single numbers from letters to
YdzZYSNA O OKIF NI} Ol SN

Codes file

Allow to choose a file with a list of predefing
codes for points.

Default Coordinate System

Allows you to choose a default coording
aeadsSy GKIFG Ol yQi
creating a new project.

Voicemeasure keyword

In thoseworking sections where the icotr”’
is present, the measure by voice can
enabled.The word defined here will be th
one interpreted as the keyword to measure

Default Base Map

Change the base map by default. You
enable/disable ESRI Maps as well as chg
the type of map you want betwee
Topographic, Street or Satellite, and it v
always be that type when you enter a m
screen.

You can also add a WMS/WMTS that the b
map will always be when you create a n¢
project. You can also add new WMS/WM
odzi @2dz OFyQld YIlyl 3

Staking Out

Staking Out Mode Staking out mode used (north, movement, or m
recent point staked out)

Horizontal Tolerance | Horizontal tolerance to take the point as havimegn
reached (in metersOnly affects current project.

Vertical Tolerance Vertical tolerance to take the point as having be
reached (in meters)Only affects current project.

46



aplitop

TcpGP%or Android

Distance Target Mod¢ Distance at which to change to target mode
meters).Only affects current project.

Next Point

Automatic stepping to the next point to be stake
out according to the number of the point or &
proximity to the current one.

Augmented Reality

Text Size in AR

Size of the text used fahowing the id of the
points.

Distance for displaying text{ This distance is used for displaying only the

texts of the points that are at this distance ¢
maximum.

Stick configuration

The user can configure the length and the
color of the highlighted stick.

47

Application
Orientation Allows to choose the screen orientation (portrs
or landscape).
Sound Mode Switch between sounds or voice indications.
Menu Type Allowschoosinghe type of menu you want to us

in the application.

Enable MenWButtons

Allows the enabling and disabling visibility of me
items. (Se€&.1 Disable Menu Buttons

Use Clustering

Enable the clustering of points when zooming.

Cluster Tolerance

Level of point clustering.

Minimum Observatior
Scale foCluster

Scale level from which point clustering will
applied.

Minimum Observatior
Scale for Point Data

Scale level from which the point data will
displayed on the map.

Activate floating button

Allows to use a floating button that can be set
any place of the screen for measuring points.

Floating button size

Sets the size of the floating button.
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Activate log Allows the activation of the logger for generati
log files of the current session.

Activate compass Activation of thecompass over the map.

Activate scale Visualization of the map scale.

$ 4¢.4100% W 10:00

Augmented Reality

Text Size in AR
12

Distance for displaying texts
50.0

Stick configuration

Application

Orientation
portrait

Activate log

Activate compass

Activate scale

® ¢ o U

Show position

Figute 39. Configurationsection
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) Local systems
There arewo ways to creatdocal ystems one using point pairs and visual aid of two
maps or byparameters.

It is not possible to create a Local System when one is already beinglusatl be
removedwhen the the attempt to create a new one is made.

) 8 (Create a Local System with Point Pairs

this section the user can create, apply or remove a local transformation by adding or
modifying control points. Available transformations a2®/3D Displacementand

H5ko05 |06 LIS NRANT yiadFraedy G Aya RSGFAESR Ay¥F2
these transformations.

It is recommended to create Local Systems with the device in a Landscape orientation,

as it shows both maps at the same time, as shown in Figure 35.

16:16 Tue,23Jan B % @ - X 02 100%8

Ant.(m)

0.0

Local System -

Global Map Local Map
9 w e ) a
1m o L T dediie g lba o
1:977 ¥ * [j
2 .
>
=
R
¢ @
e
3 ‘O‘ F =
24 W
1 . 1+
Esri Community Maps Contributors, Direccion General de.. Powered by Esr Esri, TomTom, Garmin, METI/NASA, USGS Powered by Esri
Upload a .pun/.txt file, create a new point, or select an origin point to create a pair, via manual editing or graphically.
1] O

Figure40. Creation of a local systemith point pairs

It is also possible to create local systems with the device in the Portrait orientation, and
the arrows can be used to swap between the Global Map and.deal Map, as well as
the Data View, so maps can be used as if they were side by side.
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X O Tl 59%4
Ant.(m)
20

15:53 Thu,1Feb P3SN -

y9m 08/16

&~ Local Map ->

N> E
PGS e G i
2y

Esri Community Maps Conlributors, Direccion General de Calastro, Instilulo Geografico Nac...  Pow

wered by Esri
B\ - Esti, TomTom, Garmin, METI/NASA, USGS Powarel bV T
@R
A

Upload a .pun/.txt file, create a new point, or select an origin point to create g
air, via manual editing or graphically. MSE H 0.062 m MSE V 0.000 m

BE 2 B Eoe

Figure4l. Portrait Global Map Figure42. Portrait Local Map

On the menu of this template are thauttons for the different options that allow the
insertion of points and creation of point pairs in addition to being able to select these
directly on the map if there are points previously existing in the project database. These
are outlined below:

gl Manual insertion of the source and target of the point pair. Allows to cre
D new origin points from GNSS.

Add a target point to a selected source point or edit a selected exsiting |
pair.

B

Import a.txt or .punfile with points that are used as a source for target poir
The format is: Number XY Z Code.

&
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Erases all pairs between source and target points, resetting
transformation, but keeping all the points added.

After importing a target point file, if the point numbers of the target points match any
of the source point numbers, point pairs will be created automatically. This is the
reccomended way of creating local systems quickly if there are plans on using it

beforehand.

When manually inserting, or editing the target point paired with a source point, a
dialogue is displayed to allow the user to edit the information of the points. This dialogue
has options for typing the source point coordinates, using the current GNSSarece

position, or selecting points from the database for source coordinates, or the imported

file for target coordinates.

16:03 Thu,1Feb PSS «

Number Create_1

Source Coordinates

Number Create_5

Target Coordinates

Use in calculation
Horizontal Vertical

CANCEL INSERT

Figure43. Point Pair Creation
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16:17 Thu,1Feb PIES 6N -

Number

Source Coordinates

Number Create_5

Target Coordinates

Y 0.000

Z 0.000

Use in calculation
O Horizontal O Vertical

CANCEL INSERT

Figure44. Point Pair Editing
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These dialogs have the followingpns:

Obtains the current geographical location (X,Y,Z) of the cur
GNSS receiver and adds it to the Source Coordinates.

Obtains the number and Source Coordinates of a point existir
the project database.

Obtains the number and Targ€oordinates of a point existing |
the already uploaded target points file.

It is important to remember thatach point can only be in a single paifo avoid
duplicate pairs, the application automatically removes points already existing in pairs

from the list of points that can be selected from both the SOUE and

destination point lists, as well as not letting you save the pair if either

the source or target points already exist in a pair.

To keep data integrity intact, if the point number written in the source or target point
textboxes is the point number of a point that already exists in either list, the coordinate
textboxes will change to the X Y Z data of the point that has that poimten, and it

will not be able to be changed. This way the integrity of thegxisting numbers is kept.

Once point pairs are created, the numeric screen shows detailed information about the
transformation, the points used, leftovers and errors.

Using the dropdown different types of lists can be selected:

1 Source points list The coordinates of these points will be used agyin
coordinates

i Target points list The coordinates of these points will be used tagyet
coordinates.

1 Leftovers list Show the differences between each origin and target point. This is
the list that has all of pairs already defined in the local system.

The number of control points will enable one or several transformations that can be
selected in the spinner of the numeric screen.

Each transformation will be characterized by a set of parameters:
1 MSE 3DMedium Square Error in 3D.
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1 MSE H/\Y Medium Square Error in horizontal and vertical.
T Max. Res. X/Y/Z Maximum residue in X/Y/Z coordinates.

10:02 Fri,2Feb m@E@® - N Q2.0 100%8
Ant.(m)

20

H18.70m 08/11

&~ Local System
Helmert 3D v
MSE 3D MSEH MSEV
0.062 0.062 0.000
Max. Res. X Max. Res. Y Max. Res. Z
0.065 (4) 0.081 (4) 0.000 (1)
N° Max. Res. X N° Max. Res. Y N° Max. Rex. Z

4 4 1
Leftovers Ny
Points Pair -

Source | Target |H v X Y 4

1 1 4 v 0.012 -0.040 0.000

2 2 v v 0.020 0012 0.000

3 3 4 v 0.032 -0.029 0.000

4 4 4 v -0.065 0.081 0.000

MSE H 0.062 m MSE V 0.000 m
£ 2
ed () %
.0
£ s
¢ @
1l ) <

Figure45. Transformation data

After selecting a point pair in thist, it is possible to toggle the horizontal or vertical
transformation of each pair with the checkboxes that become enabled when you choose
a source/target point that is part of a point pair, or an element from the leftovers list.

v

The transformation can be saved to the project by pressing the.. A name for
the file will be requested and the transformation will be stored in a file with .tite
extension into the project folder.

The application will ask whether to only transform points with raw data or transform
all points. Points with raw data are the ones that have been manually taken in the
survey screen. Points without raw data are the ones that have beearteth
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) 8 Create a Local System with Parameters
In Menu>Local System> Create By Paramet@arameters can be inputted in order to
create a new .ntr file that will be applidd the current project.

Depending on the type of transformation, chosen at the top of the screen, different
data will be asked to be inputted.

i Translation 2D:

o Translation X

o Translation Y
i Translation 3D:

o Translation X

o Translation Y

o Translation Z
i Helmert 2D:

o Translation X

o Translation Y

o0 Rotation

0 Scale
1 Helmert 3D:

o0 Translation X
Translation Y
Translation Z
Rotation X
RotationY
Rotation Z
Scale

O O O 0O o

All of the data involving Rotation must beroducedinaD NI RS 6 aAydziSQ { SO
format, including the symbols.

P 8 Apply a local system
In Menu > Local System > Applthe user can select .atr file in the devicecontaining
a transformationpreviously create@dnd apply it to the current project.

The application will ask whether to only transform points with raw data or transform all
points. Points with raw data are the ones that have been manually taken with the survey
screen. Points without raw data atke ones that have been imported.

) 8 Remove a local system
The user can stop using a transformation at any moment by clickingemu > Local
System > RemoveThe transformation wilstop being usecand the points will be
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converted to the original coordinates system of the projédte same points that were
transformed, whether only the ones with raw data or all of them are transformed back.
The transformation file is not deleted from the internal storage of the device.

Y 8 Ulace a local system
This option is usedot apply an offset to an existent local system, allowing to fix the

differences between the current coordinates of the reference base and the coordinates
of the project.

BN =081%@10:56

3N =080%@10:57

—+— HO.014m 19723 A

+ H0.014m 19/23 )

00 V0.023m 1.8 00  V0.023m 1.8
Local System e 4 & Local System
10m w YN
11020 O ] e MSE 3D MSEH MSEV
0.011 0.009 0.007
S Max. Res. X Max.Res.Y Max. Res.Z
0.007 0.005 0.007
& .
> Source Points v
L]
Number | X Y z
Yo 0 72176 18.175 98.219
1 12.071 5.854 98.202

Esri Community Maps Contribut.. Powered by Esri

O ()

X:68.137 m Y:36.056 m Offset X: -8.290 m Offset Y: -5.509 m
Z:98.215m Offset Z: -0.004 m
v]e]® 8680
Figure46. Place in localystem map Figure47. Numeric section oplace in local system

ByMenu >Local Systerm Placethe user accessto the screerfor adding these offsets
Selecting a point from the mayp asing the list of the points contained in the project by

clicking OE, the user can start configuring the new offset.
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BN =M 81%H10:57

Source Coordinates

X 72176 [ ors |

Y 18.175

Z 98.219

Target Coordinates
X 63.878

Y 12.661

Z 98.208

CANCEL

Figure48. Dialog for @iring origin and target points

Then, a dialog appears thoose the origin point that will be used to calculate the offset,
using the current position of the GPS (butt@®PS)r the list of points of theproject

Whenthe pair of points is accepted, a green cross will be shown in the map marking the
position of the origin pointThe user can add as many points as he waantd,the offset
will be the average of all these points.

If the user wantsa delete any of the pairs, he must only select it in the list of the numeric

section and click the butto.

v/
By clicking the butto., the offsets of X, Y and Z coordinatedl be stored and
applied to the next points the user will survey.

In the information panel athe bottom of the screen the user can check the current
position and, if he slides his finger onatthe left, the panel with the calculated offsets
will be shown.
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BN =
H0.014m 19/23
0.9 V0.023m
+
EGM2008 REDNAP Geoid Height
(Spain-Peninsula/Balearic islands)
LCS
Parameter | Value
Type Traslation 2D
Traslation X -368921.23849 +/-
0.00000
Traslation Y -4066080.97339 +/-
0.00000
Offset X -8.290
Offset Y -5.509
Offset Z -0.004
Remarks

80% @ 10:58

Ant.(m)

1.8

]

Figure49. Current offsets to ke applied to points
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w Layer management
In the TcpGPS maps (both when surveying and staking out) a division into layers is
carried out that areorganizedaccording to their naturéFigue 50).

d A% 3 4°.433% 81327

Number Code

Fix H0.014 19/23 0.0
Code 0.9Vv0.023 :

Free selection D O
Asphalt
Fence =
Bottonslope
Headslope —
Points '
Lines R

Polygons .
Base Map Base Map

B800060

Figue 50. Layer manager

The following types of layestore points, lines and polygons created when working.
These layers are associated to codes, and the same layer may be associated with
different codes, but always of the same type:

9 Points LayersThese layers divide the set of work points into different subsets
separated by their code. When a new project is created, a laygromits is
automatically created that will contain all the points that do not havede,or
the code has no layer associated.

i Lines LayersThese layers contain lines and polylines defined attending to the
lineal code associated. When a new project is created, a layaresfis created
for those lines with no code or the code has no layer associated.

1 Polygons LayersThese layers contain polygons defined attending to the
polygonal code associated. When a new project is created, a lapetygfonsis
created for those polygons with no code or the code has no layer associated.
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The types of layer below contain base maps or cartographies, which will be used as
references, but alséor other tasks as surface analysis:

1 Base Map layerThis layer is created automatically when a new project is created
and is unique.

1 DXF layerThis layer contains a DXF map imported fromxéafile.

DWG layer This layer contains maps imported frodwg files.

1 Surface layerThis layer contains a 3D Surface built by DXF 3D faces or
LandXML. This layer is used in surface analysisS{sd¢ace Analysis

==

This template is intended to check a 3D surface imported from a DXF file contaihing
facesor a LandXML containirgyrfacesentities. To carry out this check, the dimension
defined on the surface will be compared with the elevation measured by the GPS and
the difference will be shown. In addition, the face on which the GPS is located at each
moment is highlighted.

In the Layer managemensection is possible to change the active layer in case the
project contains multiple surface layers. The active surface layer will be the one taken
for making the analysis.

The information shown is:

1 Height Current height of the GNSS receiver.
1 Height diff. Difference of height between the GNSS height and the current
selected surface.
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1 KML/KMZ layer This layer contains a KML cartography. It also can be imported

3 4¢.1100% W 09:15

T 20

Fix H0.014 19/23

41m N E S

AT A
‘AL“AVAVA =

SV

Vi

Esri Community Maps Contribu... Powered by Esri

VAV,
N2
4
j;ﬁ »’
’;“ DR 7

v
AV,
T

Sl =]a]

Current Height: 86.211m
Theoric Height: 93.002m
Difference: 6.791m

Figurel34. Surface analysis

from compressed format wittkmz extension

1 GML layer This layer contains a GML cartography.
Shape layerThis layer contains a SHAPE map imported froshg file.
1 WMS layer This layer allows &VMS service to be configured that will be

=

displayed on the map.

The following commands can be executed on each of these layers:

1 Sort layers You can change the order of one layer with respect to another using

the buttons toraiseo or lower o the layer in the stack of layers.

1 Add Iayern: Import a layer from a file

1 Editthe Iaye: The settings window of the selected layer type is displayed.

2 As well as theshpextension, the associategrj, .shx and.dbf files must be present.
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1 Delete Iaye: Deletes the project layer.

1 Centerin map@: Center themap fitting the selected layer.

1 Display the Iaye: Enables or disables the display of the layer on the map.

i Basic point configuratiorg: Set the style and basic information to display of
the points. The style will be applied only if the point has no code associated.

2N =0 100% B 11:24

Point Information

Occee N v
Orege N v
rorser S~

) _—
Text size

12

Point Configuration

Color

Size

Symbol

CANCEL

Figure51. Point Information and Configuration

<©
Additionally, each layer can be shown or hidden by clickin button.

Each layer has a selector at left side for setting the current active layer. This active layer
will be the reference for searching when clicking on the map. If you do not want to
establish a single active layer and you want to perform searches in getierdiree
Selectionbox must be activated.
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w 8 (kditing the Base Map layer

This layer, like th@ointslayer, is a special layer that is created when a new project is
created. Its purpose is to manage the base map that will be presented in the workspace.
The properties that you can define here grégue 52):

WO - OB = .181%M11:52

__ Number Code

— Fix H0.011 10 20
155 PL_1 1.0 V0.020 BT CON i

Opacity — @ 100

Color 4

Map type Topographic v

Figue 52. Editing the Base Map layer

9 Opacity. Level of map transparency.
1 Color. Backgroundolorwhen the map could not baded,or its visualization
is disabled.
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Fix H0.014 19/23
e 0.9V0.023
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Figue 53. Street map

Figure 54. Satellite map

Figure 55. Topographic map

Apart from ESRI maps, the user can configure his own base mapsWEIS§YVMTS
services. To do that the following options have been added:

1 Import WMS/WMT Sservice Allow to import a list S WMSMWMTS service from
a file containing pair?Name and Service URLand optionallyUsernameand
Passwordf the WMS/WMTS requires credentials

1 AddWMS/MWMTS serviceAllow to add aVMSMWMTS service manually.
1 EditWMS/WMTS serviceAllow to modify theVMSMWMTS information.

Delete WMTS servicdRemove a WMTS service from the list.

w 8 Editing the shape layer
A shapelayer manages a file of this type to be displayed in the worksffeigeie 56).

In order to be able to load these types of files, it is necessary to have four different file
types in the same folder:

.shp: This is the SHAPE file with the information to be displayed.
.shx This is the associated index file.
.prj: Projection file indicating the system on which the map was made.

.dbf: Database with information associated with the points and geometries of
the map.

= =4 -4 -1

Shape files containing punctual, linear or polygog@bmetries, both 2D and 3D, are
supported.
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These files can be loaded from the internal storage of the devi€oogle Drive, using

Il YRNE2 A RQA& (seekErffo8 ReJekehde sbiNd® Mk foundClicking the butto@
you will access Y RNR A RQa

iKS D223f S

I 002 dz

The properties to be defined for this

Layer name

= =4 -4 A

Y iQa
ayer are:

Name testshape3

TAfS SELI 2NBNIE

Opacity. Level of transparency of the layer.
Color. Colorfor lines and dots on the map.
File File to be displayed.

Figuee 56. Editingthe Shape layer

w 8 ddition of DXF, KML/KMZ, GMLand DWG layers
The DXF, KML / KMZ and Gilters contain cartographies of these types, where all the

information is inside those files. These layers share the form of editing since it will be
their content that establishes the parameters of each one.

The properties that can be configured this layer are

1 Layer name

1 Opacity. Level of transparency of the layer.
1 File File to be displayed.

gKAOK Ol Yy

D223fS 5NAJSO

As with shape layers, files can be loaded from the internal storage of the deroen

a Google Drive account.

64



|
aplrtop TepGPSor Android

w38 o BXF
The entities supported in DXére:

ARC Arcs (2D and 3D).

CIRCLECircles (2D and 3D).

POLYLINE / LWPOLYLIR&ylines (2D and 3D).
LINE Lines (2D and 3D).

POINT Points (2D and 3D).

VERTEX/ertices of polylines (2D).

TEXT Texts.

BLOCKBIocks (discretized into polylines)

= -4 -4 —a —a —_a 2 -9

[J Select all Layer list
Name
o

LRI

CANCEL 0K

Figure57. DXF Layers

w8 o BWG

In this case, the entities supported by TcpGP Sanets, lines, polylines 2Dand 3D,
arcs circles ellipses splines helicesas well asingle line textsand blockswhich have
been discretized into polyline entities.

w 8 o BML/KMZ

The following entities are supported with the indicated structures:
1 Points
<Placemark>

<Point>
<coordinates></coordinates>
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</Point>
</Placemark>

1 Polylines

<Placemark>
<MultiGeometry>
<LineString>
<coordinates></coordinates>
</LineString>
</MultiGeometry>
</Placemark>

1 Polygons

<Placemark>
<Polygon>
<outerBoundaryls>
<LinearRing>
<coordinates> </coordinates>
</LinearRing>
</outerBoundaryls>
</Polygon>
</Placemark>

w8 o 6NIL
Geometry entities that contain the following structure are supported:

<cp:geometry>
<gml:MultiSurface gml:id="" srsName="">
<gml:surfaceMember>
<gml:Surface gml:id="" srsName="">
<gml:patches>
<gml:PolygonPatch>
<gml.exterior>
<gml:LinearRing>
count=""></gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:PolygonPatch>
</gml:patches>
</gml:Surface>
</gml:surfaceMember>
</gml:MultiSurface>
</cp:geometry>

<gml:posList srsDimension=

w8 o 6RX
Waypointandtrackentities that contain the following structure are supported:

<wpt lat="" lon="">

<ele></ele>
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<name></name>

<desc></desc>
</wpt>
<trk>
<name></name>
<desc></desc>
<trkseg>
<trkpt lat=""lon">
<ele></ele>
</trkpt>
</trkseg>

</trk>

Source

File

File name 20210921.dxf

Destination

Name 20210921

Layer list
O single colour |

Size L

Figure58. Editing theDXF KML/KMZ o GMLlayers

w 8 tEdition of surface layers

The surface layer manages a 3D surface impdiedimport a Surfacefrom a DXF file

that contains 3D face entitie§ACE3]) from a LandXML file or from an IFC file version
4.3

The properties tde configured for this layer are:
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1 Layer name
1 Opacity. Level of transparency of the layer.
i1 Color. Line color

v/

Once the layehas beenconfigured,by clicking . the loading of the surface file
starts and once it is completed it will return to the list of layers, where the newly created
layer will appear.

Name testshape3

Figure 59. Editing the Surface layer

w 8 Edition of WMS WMTS layers
AWMS WMTSIlayer manages the connection with this kind of service for loading the
information related to the current working area.

When you create a new WM@®/MTSlayer, what youmustdo is create a new entry to
connect to the desired service or use one of those that have been used previously. You
can add as many services as you want, in addition to being able to edit existing ones (if
there is a change in the URL that connects tortyou can delete them if they are not
going to be used or they are no longer available.

. 2dz FNB F6ftS (2 dzaS dzaSNYIFYS FyR LI} aag2NR

R2 a2> odzi @2dz Oy tSIFI@S G4KSY o6ttty AF
credentials.

(Y

The functions available to edit layers of this type are:
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Allow toimport a list of WMBNMTSservers from a TXT file with the followir
format:
<Name> <URLXoptional: <Username> <Password>)

It allows it to modify the URL of the WKBMT Sservice, in case of error or
it has been transferred to another address or server.

Defines a new WMSVMTSservice by entering the corresponding URL.

It allows the deletion of a WM®/MT Sservice from the list, if it is not used
W it is no longer available.

Name wms_0
="y
WMS/WMTS Services W
e
terr
PNOA
WMS
prueba 2 Name
PNOA WMS Inspire
ig2fr URL
api2 http://ovc.catastro.meh.es/cartografia/INSPIRE/spadgcwms.aspx
testl User Name

WMS/WMTS Service Layers
CPCadastralParcel Password

CRCadastralZoning

AD.Address CANCEL oK
BU.Building
BU.BuildingPart
AU.AdministrativeUnit

AU.AdministrativeBoundary

@ # 006G 00 m oo <

Figure60. Editing the WMEWMT Slayer Figure61l. WMS WMT Sserviceexample
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p TSurvey

This is the first screen that appears for the user when they enter the application. Two
modes are availablemap mode (Map surveying screenand numerical mode
(Numerical surveying scregnFor switching between both modes, these buttons

E a can be used

p Tt &l@p surveying screen

In the survey screen mamode are shown the points, cartographies and roads that
compound the project.

B 4.1 51%E18:06 68 5 .- B 4.0 52% @ 18:02
Fix H0.014 19/23 — Number Code gy o014 19723
DPS oT;vo.oza T 0.0 = 2 DPS o.;vo.ozs T 0.0
Surveying -
__ 4m W Y N
1: 4270 3 R
(‘«7//5 Map,
7
(% g
Esri Community Maps Contribut.. Powered by @ Esri Community Maps Contribut.. Powered by Esri
B
| X:369452.02 Y:4066044.75 Z:136.00 | X:369479.72 Y:4066047.08 Z:88.08
5 E ,\ ?
SO0 OS] 1)
Figure62. Surveying map mode Figure63. Example of point with its basic data

Figure63 shows an example of a measured point with its basic information displayed
around it:

1 Attop left of the point is shown theumber.
1 Atright of the point is shown theeight.
1 At bottom right of the point is shown theode

The floating menwbelow the map contains certain functions for interacting with the
map. SeMap menusection for detailed information about each option.
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When you pick on a point, a dialog will be displayed showing his number. By clicking on

the button , it possible to access the detailed information of the point (Beent
Detaily

p 1 &gmerical surveying screen

Several parameters associated with the points taken can be configured from the
numerical surveying screen:

A - B ¥ .123% 81347
Number Code

e Fix H0.014 19/23 0.0
— 944 Code 0.9Vv0.023 -

& Surveying
Point No. 944
Ant. Height 0.0
Code
E 369483.080
4066064.996
H 89.259

B0

X:369483.08 Y:4066065.00 Z7:89.26
(B

Figure64. Surveying numerical mode

9 Point number Number of the next point that will be taken. This number will
increase 1 in 1 as consecutive points are taken, from the given. The number of a
point is an alphanumeric text that, in the case of numbering more than one point,
it will add a suffix that whlindicate the numbers taken with that same initial text.

For example, if the number is decided to GRT the first point will beCRT but
the next one will beCRT_1CRT_2and so on.

1 Height of the antennaThe height of the antenna at the moment the point was
gathered. By default, the value defined in tBettingswill appear, but if you
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need to change this to a specific point or points, it is possible to define a new one

here (this does not change the default value).
1 Code A code that will be associated to the point, which can be selected from a
predefined list or a new code created (deeint code management

Thenumerical surveyingscreen also displays the numerical information of the current
GPS position.

p T &aint survey

L
Using the button of the menubar you can take the current point where the GPS
is located. If the point does not comply with any of the restrictions established in the
settingsregarding the type of position, the number of satellites or the accuracy, the
user will be notified of this situation and he will decidbether he wants to take it. It
will be disabled when you are using tReplacing oAveraging already existing point

When thepoint number in thestatus toolbar or in the numerical surveying scregen
manually changedf the point number already exists, it will be marked in red.

When a point is taken after doing smdialog will appear showing the Xdfahe
previously existing point, the new point taken with the same point number, the
averaging of both pointgnd the difference between the two.
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15:48 Wed,Apr3 BI@ ™ -

Point not recorded. There is already one with the same value

Point 1 already exists. Do you want to overwrite it or average it?

Point

X

Y

z

Existing Point

368934.525

4066199.861

153.029

New Point

368911.744

4066201.854

122.322

Average Point

368923.134

4066200.858

137.676

Point Difference

22781

-1.993

30.707

OVERWRITE AVERAGE CANCEL

Figure65. Dialog forreplacing or averaging an already existing point

If a point is overwrittenthey arecompletely replacd, both X/Y/Z and also thaw
data.

If a point is averaged, the existing point and the new point X/Y/Z are averaged, the raw
data from the new point is added, and then the raw data entrieseaeraged, the
point will beconsidered arobvservationprecision point as if it was takewia epochs.

Continuous survey

In the numerical modescreen it is possible to configure the point before takindyt
assigning different parameters, as it is explainedumerical surveying screen

When taking a pointhe usercan directly associatenamageand avoice noteusing

the buttons that appear in the numerical template of the surg . If

detailed informationabout the point is required, itan be accessed by choosing the
point on the map andlickingthe info button). You may also access the camera after
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taking the point in the bottommenuin vertical/portrait modeby touching the camera
o
icon.

When a point is taken, in addition, the magainst which the corrections are being
taken is associated if available (it will depend on the receiver and the source of

corrections that is being used). This base is represented iBésedayer that appears
in the list of layers.

p 1 &Replacing or Averaging already existing point
When thepoint number in thestatus toolbar or in the numerical surveying scregen
manually changedf the point number already exists, it will be marked in red.

When a point is taken after doing smdialog will appear showing the Xdfzhe
previously existing point, the new point taken with the same point number, the
averaging of both pointgnd the difference between the two.

15:48 Wed, Apr3 B@ ™ -

Point not recorded. There is already one with the same value

Point 1 already exists. Do you want to overwrite it or average it?

Point X Y z

Existing Point 368934.525 4066199.861 153.029

New Point 368911.744 4066201.854 122.322

Average Point 368923.134 4066200.858 137.676

Point Difference 22781 -1.993 30.707

OVERWRITE AVERAGE CANCEL

Figure65. Dialog forreplacing or averaging an already existing point
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If a point is overwrittenthey arecompletely replacd, both X/Y/Z and also thaw
data.

If a point is averaged, the existing point and the new point X/Y/Z are averaged, the raw
data from the new point is added, and then the raw data entriesaueraged, the
point will beconsidered arobvservation/precision point as if it was takeria epochs.

p Tt &ontinuous survey

>
Using the button begins thetaking ofa series of consecutive points according to
three criteria:

1 Continuous measurement by time intervalA time interval is defined for the
next point to be taken.

1 Continuous measurement bglistance A distance is defined after which the next
point will be taken.

1 Continuous measurement by gradient interval difference in level is defined
after which the next point will be taken.

Before starting the taking of the points, a dialog will request which criteria will be used
to decide when to take a point.

B 4¢.023%@13:56

Time interval

ho s

[7] Distance interval

[J Ramp interval

0K CANCEL

Figure 66. Dialog for setting up continuous surveying criteria
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When points are taken continuously, the conditions to take them as valid will only be
consideredin the first oneand for the rest of the points a voice wabviseif the
restrictions are satisfied or not and, in consequence, if the point is measured or not.

Onrce the taking starts, it can be stopped at any time by pressing the same button, that

[
has changed its icon t ﬂ .

This mode is very useful when measuring lines or alignments, where the points must be
measured at certain distance.

TR B 1.0 47% 0 18:22

Number Code

Fix H0.014 19/23 0.0
BREAK 0.9 v0.023 .

Esri Community Maps Contribut.. Powered by Esri

BOLGBL

Figure67. Continuous surveying

76



TcpGP%or Android

B 4 .451%E18:07 WO ... 4.1 23% B09:10
Fix H0.014 19/23 T 0.0 DmbegiCode
Code 0.9Vvo0.023 . 39 Gode
Surveying -2 Surveying -
__ 1§ o YN
1:1695 W it o ) o
. [}
. ® \
o ® % O"/@,
. b <
L]
(] L]
P ]
L) t
. ]
. |
L]
(] L]
s
]
L L]
eee’ \J (
'.. \‘
% Esri Community Maps Contribut.. Powered by Esri
Esri C6mmunity Maps Contribut.. Powered by Esri
: SQ=
S
Number of vertices: 18
Number of vertices: 14 Perimeter: 929.074m
Length: 65.595m Area: 38599.877m?
Min. Height: 90.8m Min. Height: 5.61m
Max. Height: 89.15m Max. Height: 2.649m
Figue 68. Line data Figue 69. Area data

p 1 &gint code management

To classify the points, it is possible to assign them a specific code that groups them and
distinguishes them from the resthis code may be composed by a set of codes of
different type for identifying the point in a better way or to define different properties

for the point. Some examples of codes are shown below:

TREE
SHOULDER,ASPHALT
MANHOLE,LP_1,PT_2

As youcansee in the examples abovesaparatorcharacter will be used for identifying
each code of the multicode. To change this separatorGa&figuring the workspace

There are three types of codes in the application:

f Punctua¥Y ! &SR FT2NJ RSTAYAY3I aAiAy3ddzZ I NI LRAYy(a
1 Lineal Define polylines. In this case, a sequence of paomsposeshe polyline.

The first point of the polyline will be attached tksuffix (start) and the last point

the e suffix (end). Here you have an example:
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ASPHALT S

ASPHALT
ASPHALT
ASPHALT E

1 Polygonal Define areas or parcels. As lineal codes, a suffix for the starting point
(s) and another one for closing the polyling ére needed. Fanstance:

PLOTS
PLOT
PLOT

PLOTC,POST

ABC
In the numerical survey mode, the buttd displays the code management dialog.

It is also possible to access the code management screen by a long click o€exdthe
filed in the status bar.

In Figue 70 dialog isshown with the list of codes available in the database of the
application. This database is modified as new codes are inserted and existing ones are
modified or eliminated. By clicking on the desired code and accepting the choice, the
code starts to be w=d in thefollowing takenpoints. Using thidist, you can build your

code or multicode (if you want to assign more than one code to the point) only by
checking thdJsecheckbox beside each code.

Previously, it was said thatseparatoris needed to compose a multicode and it can be
selected inConfiguring the workspacdf you want to add a new code to your multicode,

: + : . .
you must click the butto. to introduce theseparatoror type it if you know which
separator is selected.

If the code is lineal or polygonal, you can add skeert or end suffix for the line or the
start or closesuffix for the polygon, only clicking the corresponding button or typing it.
This is important because whéime application builds the lines or polygons it uses these
suffixesas references.

In Figue 71it the options to edit or create a new code are displayed. The codes can be
punctual or linear (depending on whether they will represent independent points or

78



apl Itop TcpGP$or Android

points that will make up a line or a plot). In addition, a wide basmslafrsis available to
assign to the points that contain this code.

Depending on the type of the code, you can configure the style of the elements that use
this code. For points you can define tb&lor, size and type of symbol. For lines you can
set thecolor, width and style of line. For polygons, apart from the style of the contour
line, you can define the fitlolorand the level of transparency.

It must beconsideredthat if the code of the point is a multicode, the style for its

representation over the map will be the style of the first code which associated layer is
visible.

LHes - 3 4 .151%@1531 R 5.4 51%815:31
Number Code iy 10,014 19/23 0.0
Code 0.9Vv0.023 . —
Codes JWALL
Code‘WALL,TREE 3 ‘ Geometry
( ) [ ) ( j O Points
®) Lines
=D [ oc O Polygons
Sort by Descending alphabetical.. ¥ Layer
Wall
Uso Code Type Symbc o
Description
[J| wATERLINE Line
WALL Line I— L
O WALKSIDE Line E—] Style
TREE Point @
[T | TRAFFICLIGHT2 Point ) Line color
[C] | TRAFFICLIGHT1 Point Thicknes  ®
O TOWER Point ® s

& C ) ( )

Figure 70. List of point codes Figue 71. Edition and creation of codes

p T 8 Expet and Edit Simplified Code Database
By hitting Export and then Codes,will be asked to choose a location to exptie
codesfile. The data of these codesill be divided into the followingategories:

Code Type Symbol Color Layer Description

The header line shouldot be modified as the software uses it to recognize the file as
valid.

| Field | Description | Values | Remarks |
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Code Point code
Type Geometry P (point) Default P
L (line)
A (polygon)
Symbol Symbology | Points Marker for point type codes
CIRCLE
CROSS
DIAMOND Default CIRCLE
SQUARE
TRIANGLE
X
Lines & Line type for linear and polygona
Polygons type codes
DASH
DASH_DOT Default SOLID
DASH_DOT_DO
DOT
SOLID
Colour Color nmt £ F O Other values up to 255 can be
Mrw S R defined, according to the
Hu St £ 2 ¢ |following table:
oD NB Sy | https:/gohtx.com/acadcolors.phy
nw el y
prt f dzS
cmt dzN1J S
T KAGS
Layer Layer name The default names are: Points,
Lines, and Polygons, but layers
can be created with other names
Description | Code
description
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B, Project
7 Local System

Surveying

@ Stake out
4 Edit
[ Import _ﬁ File Edit View Insert Format Data Tools Extensions Help Lastedit was yesterday ai 10:42 AM
"] Export ~ o~ & P O00% » § % 0 00 123~  Default(ai.-| 10 ~ B I & A % H
Points Al Code
Raw data A B ¢ D E F ]
— 1 [Code 1Type Symbol Color Layer Description
it ot 2 |CHEST P CIRCLE 6 Points Chest
It
altatmedd 5 |DPS P CIRCLE 5 Points Deposit
Project 4 |LP P CIRCLE 2 Points Lamppost
Lo 5 |PATH L SOLID 3 Paths Path
6 |PL P CIRCLE 1 Points Pale
ek 7 |PLOT A SOLID 0 Plots Plot
' Receiver SH L SOLID 6 Lines Shoulder
S s 9 TR P CIRCLE 2 Paoints Transformer
Aeplication 10 TREE P TRIANGLE 3 Points Tree

Figure73. Editing of codes with datasheet software

Figure72. Export Menu

Once you have edited your file, you can save it d&star .csvto import it into TcpGPS.

p 1 8 tmBart Simplified Code Database
Once you have a file containing the codes you want to use, you can opemeting
and access Import and then Codes to open the Code Import Dialog box.
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&, Project
7 Local System
Surveying
@ stake out
4, Edit
4 Import

Points.

Code import options

— Mode
@© Add codes
Project O Replace entire code table

NTRIP server

Export Format

Codes. — Dupli Codes

@ Ignore
O Replace with new code

'] Export

' Receiver

[& Application CANCEL

Figure74. Import Menu Figure75. Code Import Dialog

This Dialog has the following options:
Mode: - Add CodesAdds the codes to the bottom of the alreaelyisting database.

-Replace entire code tableReplaces the code database with the imported
codes.

Duplicated Codes

In case that theselectedoption above isAdd Codesyou can choose how the
application will behaveegardingthe imported codes with a code that already exists in
the base code database

-Ignore Duplicated codes will bignored andwill not be imported at all.

-Replace with new codeThe imported code with theduplicated code that
already exists in the base code database will replace the existing one.

p T 8 G@le@Prefixes

You are able to enable to code prefix option in the Configuration screen, and once it is
turned on, you can access the code list screen, select a emdkincrease or decrease

the prefix counter.
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It is also possible to add a code separator to add two codes of the same code as long as
they have different prefixes by adding the separator amdeasing or decreasing the
prefix counter.

You can also have multicode codes with or without prefixes by using the code
separator button.

This allows the possibility of having multiple lines or polygons not finished/closed of
the same code open at the same time, as long as they have different prefixes.

Codes Surveying z ->
Code[1CAMINO | 2z B —Lem oD 1 [ s
8 ~
L s 0 )
Code Preﬁxl 1‘ .
Sortby _Ascending alphabetically v
Use Code Type Symbol Layer Description
[m] DIlLO Line — Lines
CAMING Li Line: Camino.
O EST |  Paint ® he
O ? mEEEmE | unes th
a s | Puint ° 2
O ¥ | Point MW | roints Hy
O] w [ vam 5 | koms oy
a
o FL ° Foints Fol
O Lo o = g ot
(=] s
[m} TR | Peint Foints. 1o, natitutn Geografice Nadi Jwered by E
O TREE [ Point A Points. e 2 (e e / ~
E=Zloj(=d«n
Bty
Code: 1CAMINO
X: 368917.559m
Y: 4066200.911m
p o o Z:94.888m
BT | ) | Ha7oom/vi2som |
' - ol L) . L L]
D . 5] © a~
I Q n 2 <
Figure76. Code with prefixes Figure77. Line using a code with a prefix

p T gaking points via epochs

As it was seen in the template thfe Configuring the workspact is possible to establish

the observation timeof a point. When theobservation time igreaterthan 0, by taking

a point in an individual capturand touching the point taking button, or the optiduong
press for precision pointss active and a long press is performed on the point taking
button, epochswill then be takenduring the interval When the measurement is
finished, the list of capturetmkenand the differences with the average are displayed. If
the measurements taken are considered acceptable, the point can be recorded or
discarded for a new measurement.

As shown in the sectio@onfiguring the workspaceit is possible to stablish the point
observation timeWhen the stablished observation timen®re than O and te stake
out button is pressed, or the optiobong press for precision points activated, and a
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long press is performed in the stake out button, its possible to perform a stake out of a
point via epochs.

After performing the checksgnaling the point validity, the point observation dialog is
opened, where epochs from the GNSS Receiver are taken, and once it is finished, the
average of all epochs are shown.

Point
Code
Observation Time 10 (s) 64

Delete

Point Total

Y

4DBR177.95

4066174895

368900788 | 4066177895

363909786 | 4066177.805

368009785 | 4066177.804

363902783 | 4066177804

369902790 | 4066177094

368909.750 | 406617794

4066177894

368909788 | 4066177897

368009788 | 4066177.807

363909738 | 4066177807

369902738 | 4066177897

368909790 |  4066177.895

0.010 0.006

0.002 0.002

CANCEL

Figure78. Point via epochs

In the case that one or more epochs are not in the specified tolerance measures
specified in the configuration, the dialog will warn of this fact. If there is a need to
remove unwanted epochs, it is possible to touch them to select them and then touch
the delete button.
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Point
Code
Observation Time 10 (s) 64

Point Total

Delete

X

Y

r4

Pdop

368910.456

4066177.568

95670

oD

368910366

4066177568

95619

0800

368910401

4066177656

95720

0400

363910401

4066177.655

95720

0200

368010494

4066177.579

95668

369910.548

4066177.448

95592

368910583

4066177 266

95676

368910.616

4D6R177.517

95716

368910.616

20661475312

9.8

368910617

4066177.526

95,728

1809

368910617

AD66177.525

95728

1.809

363910617

4066177.525

95728

1800

368910275

4066177.663

95466

0853

369910275

4066177 663

95466

0853

360910975

4DRR177 663

95466

0853

368910.031

4066177.760

95.256

0381

0.666

0141

0472

0324

0178

0282

1.809

One or more epochs are outside stablished tolerance values.

CANCEL

STORE

Figure79. Point via epochs outside of allowed tolerances

p T Diptances and areas
e -

Number Code

954

%t

Fix H0.014 19/23

0.9 V0.

023

Esri Community Maps Contribut...

Powered by Esri

Surveying =
5m W Y N
1:541 B o i 0o 6 60

2D Dist.: 4.200m

3D Dist.: 4.200m
Height Diff.: 0.044m

Slope: -1.0428%
Azimuth: 218.9714g

o0

FHgure 80. Measuring the distance between two points
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In this mode, the map has an additional functionaldistanceand areameasurement

When we press the butto the app askthe userfor the kind of measure:

1 If distance measurements selectedwe will be instructed to choose the first
point; Once selected, the second point will be requested and then the
information about the distance between the two will appedfglre 80):
distance 20without taking into account the dimensiorgistance 3Dthe height
differenceand theslopebetween the two points.

1 Ifarea measuremenis selected, you will select points over the map and the area
will be built and updated each time a point is added. You must be careful because
the order of the point will define the shape of the arddumber of vertices
perimeter, areaand maximumand minimumheightare the data shown.

p T Swvey tools

Clickinghe tools button displays a dialog box where you can find a set of tools to
work with the points gathered. These tools correspond to the calculation of new points
using intersections or reference poinfBhere are three types of intersectiolne-line
intersection, line-circle intersectionand circle-circle intersection Three options are
available for creating new points from reference poirtstance and azimuth2 points

and distanceandnormal of second point

C I Clcle

Line-Line intersection ~ Line-Circle intersectior

Compute paints

~ N
),
. . % '
.

andazimuth 2 points and distance  Second point

CANCEL

@\ = {Il
N
x ceg@ "o <
Figure81. Surveying tools dialog  Figure82. Selection of points for Figure83. Confirmation of the
box the intersection intersection solution
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p T 8 i d.ine Intersection

In thiscase, the point where two lines are cut is calculated. The application will ask the
user first to click on the two points that will form the first line and then select the two
points that will form the second. It will show immediately the two lines and the
intersection between them. If the lines are parallel, there will be no cut off point. Next,
it will ask for confirmation, if you want to save this solution.

B .0 52% B 15:46

Do you want to store this
solution?

CANCEL

Figure84. Intersection of two lines
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p T 8 Lirk €Circle Intersection
W®E - B ¢ .0 52% @ 15:53

Number Code -
o Fix H0.014 19/23
— T 0.0

= 055 Code 0.9V0.023

Surveying -

4m wY N
1:433 o 0 Lo e U o

Solution 1

Esri Community Maps Contribut.. Powered by Esri

SIOIE &)

Choose the desired solution
SN0

Figure85. Linecircle intersection

The application will ask the user first to select the two points that form the line and,
next, the point that will be the center of the circle, after which you must write the
radius of it. In this case, it can happen that there is no solution if the hdetlze circle

are separated; that there is only a solution if the line is a tangent to the circle, or that
there are two solutions if the line cuts the circle. The application will show the line and
the circle and the intersection between them and, if taes more than one, it will ask
you to choose which of the two you want to record.

p 1 8 @ikle-Circle Intersection

This case is like the previous one, and there may be none, one or two solutions. The
application will request the user the center of the first circle and then the radius and
perform the same operation for the second circle.
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W®E - B 1 .4 52% @ 15:51

Number Code

= Fix H0.014 19/23 0.0
— 955 Code 0.9 Vv0.023 .

Surveying -

-
6m wY N
1: 626 ol o e el o o

Esri Community Maps Contribut.. Powered by Esri

geo=E

Choose the desired solution
<8\ |88

Figure86. Circlecircle intersection

p 1 8 Rigtance and Azimuth

In addition to using intersection, points can also be calculated from others using the
Distance and azimutkool. The application will ask the user to choose a point from those
present in the work and then enter the distance and the azimuth of the point that will
be generated, taking as reference the selected point.

89



|
apl Itop TcpGPS for Androit

B ¢ .0 52% @ 15:54

Do you want to store this
solution?

CANCEL

Figure87. Point calculated by distance and azimuth

p T 8 dd points and Distance
With this tool, the user can select two points a set a distance from the first point to

calculate a new one, taking the azimuth between the selected points as the direction
where apply the distance.
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B ¢ .4 52%@15:55

Do you want to store this
solution?

CANCEL

Figure88. Two points and distance
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p 1 8 &de®and Point Normal
With this tool, the user can select two poirded then indicate a distance in meteand

then the application will began calculating a point to the normal vector of the second
point chosen, or perpendicular.

Do you want to store this solution?

CANCEL 0K

I RN

Figure89. Second point normal
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p T 8 fADtools

Pressing the CAD todisitton P located in the Survey window button panel opens
the dialog containing the different CAD optignghich are described in the headers
below:

16:23 Tue,10ct BB -

17:24 Tue, 10ct PARENMM -

Number Code

516 PLOT

Surveying 4 ->

W WY N NE
ins v | BRI 1

CAD Tools

CAD Tools

Polygons Lines Points

%) (@) [m]

Segregation Grouping Delete

CANCEL

Esri Community Maps Contrioutors, Direccion Ceneral de Catastro, Instiuto Geografico

ECEE

X 368916.568m Y 4066206.352m
Z 63.505m

I8 DEHNOmO

Figure90. Launching CAD tools Figure91. CAD tools dialog

we

(@]

p T8 p 1 8 Polygons

be added as vertices must be touchtedcreate the entity.

To save the polygon, press its first vertex again or long press on the screen. After this
confirmation, the edges of the plot will beconeentinuous,and the interior area will
appear colored. After this the tool proceeds to take the next polygon. A Polygmeal

of code must be selected first.

To close this tool, press the button icon again, which now appears blank.
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2:15PM© & < Ll B #
- Number Code ’\F H2.600m 19/43 Ant.(m)
= 19  pLOT 0.0
Surveying ¥ ->
2
22my3 E - w
rrerErU I IV N R |
10.
m
.
x
M- A
X

14

15

.
Esri Community Maps Contributors, D.. « Powered by Esri

Slc=]al

Select points to create a polygon.

Long press on the screen to close it.
Figure92. Creating plots with polygon tool

(NS

| O] <4

p T8 p 1 8Kkines

Pressing th«@® button allows adding lines by clicking on the points previously taken
as verticesif the current code i®f a line type

To confirm theline, long press anywhere on the screen, this will save the current line
and prepare the tool to take the next one.

To close this tool, press the button icon again, which now appeasighter color
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2:19PMO &

__ Number Code ‘r‘./:‘
— 19 WATER ~

Surveying P 4 -

e

Esri Community Maps Contributors, D... Powered by Esri

Select points to create a polyline.
Long press on the screen to finish it.

I

Figure93. Creatingineswith line tool

p T8 p Tt 8 Boints

Pressinglie button option allowstakinga point by touching the screen as long

as the current code is of the point type and the layer associated with this code exists.
Keep in mind that these points taken with a manseleen tagack the precision of

those taken with a connected GNSS receiver.

Since they are not taken using geolocation, they lack associated raw data or height.

p T8 p Tt 8 $egregation

Afterselectingth()dz(][jzyz AGQa L2aairotsS G2 a

into two different onesThe two parcels created from the one being split adlth
share the same code as the one being split into &savell as GIS data.

SANB3II

To do so, first select the parcel or polygon to segregate, and then touch two vertices

the polygon will be split. To save the changes touchltbton again, which has a light

backgrounchow.
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Q =l 67%a
Ant.(m)

0.0
Surveying £ ->

om w nwY N NE
T8 v B S

Fsi Community Maps Conlributors, Direccidn General wic

de Calaslro, Inst

0 Naci. Powered by Esri

=/

) Geogrific

Exit tool to confirm.

arEesnon

¢
<

Figure94. Split a plot into two different ones using vertices

p T8 p 1 8 Grouping

Pressing thd button allows merging two contiguous polygons or parcels orte.

The codes and GIS data from {haygon selected firswill be used on the second
polygon as they become one.
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17:28 Tue,10ct BN - O =l 67%8a
Ant.(m)
0.0
Surveying i ->
om w WY N NE
468 W WG [

Esti Community Maps Contributors, Direccion General de Catastro, Instituto Geografico Naci.. Powered by Esri

SICIE) ]

] ¢

Figure95. Creating a single polygon out of two

Select contiguous polygons to group.

&)

|ras

@& I ® <

p T8 p 1t 8 Pelete

Pressing, Allowsthe deletinglines and polygons from the project.

Elements to delete are added one by aamethey are tapped on the screehe selected
elements will be marked with a shade and by pressing the delete button again, these
same elements will be deleted after prior confirmation.
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2:18PM©O &

__ Number Code
= 19 PLOT

Surveying 4 >

20m E & S

1:1043 S N N R

Esri Community Maps Contributors, D.. Powered by Esri

Sl =]

Mark the elements to be deleted.

.ﬁﬁﬁﬁﬁ

Figure96. Deleting Tool

p Tt 8 Papesurveying data

When selecting a pointine, polygori area or when performing a measurement, the
bar at the bottom of the screen will change from the receiver positiowhatever
Surveying information the application will want to show.

By pressing tt&=Y button, the data that is appearing in this section will be saved in a

PGEG FAES GKFG OF y 0 &ndaricasivad, itican bé sh&edRBIIA OS Q &

like any other export.

p pPGIS
TcpGP$ prepared to collect and expattata that can be used in GIS projects

The working layers that make up the project can define a set of data that will be
associated with thentitiesthat are related to them (Points, polylines, or polygons).
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This data can bedited and modifiedWhen clickng in the edit buttonpresentin the
layersmenu, the GlSattributes menu will apear.

1:28PMO &

Number Code £
=34 PIPELIM C}
Pipelines
Name Type Length

Reference text 10
Diameter integer

Material list

Type Lines
Entities 1

Codes  Pipeline

GRaE &

Figure 97. Attribute editing

New attributes can be adde and they will be linketb the elements of that layer

LiQa jaﬁri’ouﬂefs &elected one by oner click in to start agairwith an
empty layer.

LGQa | f &gencde@ld attfobtjtétemblate wich allow the user teelect
quicklyfrom a list the desiredalues2 SQft £ It 1 Y2NX | 0 2 dzi

There are a few different types

1 Integer. Allow the user to select an integer number
1 Real:Allow the user to select a decimal number.
1 Text:Any kind & string.
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1 Date Launches a calendar where user can pick up a dee the following
format dd/mm/yyyy.

1 Image:Allow the user to choose between the imagessociatedo the entity
points. ThisJPEG file will binked toSHAPE.

1 List:Deployes a lispreviously configuregso the user caselect quickly dierent
options without having to write them down.

1:38PMO © 3

GIS field

Type List

Name Material

Length

CANCEL

Figue 98. Creating GIS attributes

[ 1]
By pressing the button you accept the changes made to the structure.
Information that has been assigned to entities that are associated with this layer will
have their structure modified in theame way that the data structure in this section has
been edited.

Once these fields have been saved, the user can edit or consult them by entering the
Point Editing screen in the case of specific entities, or by clicking on the information icon
that is displayed in the survey when selecting an entity.
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1:27PMO &
U er  Code
PIPELIN ©
Surveying ¥ -
3m [ A

1172 R R Al AN

3

Esri Community Maps Contributors, D... Powered by Esri

a e
Number of vertices: 3
Length: 16.288m

Min. Height: 144.400m
Max. Height: 147.400m

Figura99. Selected entityin surveyscreen

En esta pantalla se podra guardar y consultar los atributos GIS. Estos atributos tienen un
formato Clave:Valoy donde la clave es el nombre del campo y el valor es introducido
por el usuario.

101



aplrtop TepGPS for Androi

Whenuserclickson the text fields, a keyboard will appear to enter values into them.

1:33PMO &

INFORMATION USER DATA

Pipelines

Reference A-47
Diameter q
Material

\‘
O o o N
®

] (O] v

Figural00. Adding attributes to a line

In the case of attributéemplates, when you click or a list will appear with the
possible attributes to select, predefined by the user.

The predefined attributes are made up of a code and a description that will be shown
to the user in a list format.

PVEQode) : Plastic(De<ription)
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FiguralOl Selecting values on a GIS template

103




















































































































































































