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Calculation

DESCRIPTION

« GNSS Calculation; TPS Calculation; Digital Level
Calculation

GOAL

« How to use survey functions when operating with
GNSS, TPS and Digital Level data

DATA

« TPS Office.zip
« ALTO0908.GSI
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Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput 2 Search

in Q Photos Refpoints  Measurements  Link meas. TPS Traverse GNSS % Move GNSS = GNSS Post  Level data ] Calculate Report  Transform Coordinates
manager ¥  manager = & points base Processin g manager by points  transformation

Points Measurements Calculation

From the Survey menu it is possible to select the Calculation
functions:

Calculate: for TPS and GNSS survey calculation
Report: to view the calculated surveys and generate reports

Transform by points: for 2D and 3D transformations by roto-
translation

Coordinate Transformation: to transform points, projects or sub-
projects on other cartographic or local coordinate systems
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Survey Calculation

Su_noey Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput 2 Search
HEGo B A P vl Vs B B BB L @&

Points Point Q Photos Refpoints  Measurements  Link meas. TPS Traverse GNSS ‘\}6 Move GNSS = GNSS Post  Level data ] Calculate Report  Transform Coordinates
= 4 manager ¥  manager = & points base Processing manager by points  transformation
Points Measurements Calculation
S—
Survey calculation B
Settings

4 Smyrans: [Menmney__- « Survey calculation is the panel that allows to

B use survey calculation and define it

N
s parameters
N

Use TPS measurements Yes @

Start station (® NoJ
Adjustment:

None - | Lo ]
Use reference points ':‘ No _\_l

Details calculation
Measurements by offset
Use measurements by oﬁse

Post calculation operations

Remove points not calculak':‘ No _\_l

Transform to Reference poi

|ﬂ Close | | Results... ||Ca|cu|ate E|




Survey Calculation

Sethings

pied Survey name: | Main survey

GNSS
Use GNSS measuremens III
Pa—— es Coordinate system type
0 No system
Display filters WGSss4
Symbols & Labels (_! Local - Single point Edit...
< non definito >
Coordinate system () Local - Site ealibration Edit...
< not defined >
Miscellaneous - .
(_) Cartographic system Edit...
Header < non definito >
Use the project cartographic system
| Export | | Import | | Assign to. | | Report Share with X-PAD 365
File H iew Draw Edit Survey Surfaces
Yo ek ol G @ -
New survey | Survey | Survey Point name ¥ Points Point Q
codes ¥ ¥

Pol
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USE GNSS MEASURE

» As first step the software calculate all the
GNSS baseline and coordinates,
according to the coordinate system
defined

» Click on the Setting page to define or
change the coordinate system

The survey settings window can also be
accessed from the Survey function in the
Survey menu
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Survey Calculation

L USE TPS MEASURE
Use TPS measurements III

F——— « TPS measure are used in the
Disance

calculation, to calculate final TPS

TPS start station Automatic: Off |

(if within the tolerance) \ Coord i nates
Traverse adjustment

TPS calculation

» Click on the Setting to change the
= F—— average points and calculation

Azimuth: 0.0015g

- tolerance or apply atmospheric
corrections

TPS Calculation - Atmospheric corrections

TPS calculation

Temp. Pressure: e Off |

Temperature (*C):

|

Pressure (mb):
Refraction Sphericit: |® _ Off

Refraction coefficient:
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Survey Calculation

TPS START STATION
Use TPS measurements o]
R L2 e Used to define the coordinate and the
e 2 orientation of the starting station
TPS calculation :I
_ _
« Click on the Setting to select the start
o on) station with its coordinates, and define
the backsight point or azimuth

 Itis also possible to operating the
Traverse adjustment
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Survey Calculation

PS NETWORK ADJUSTMENT
Lse TPS measurements III
st -t ® 1« Ifanetwork has been defined, using
R sl Adjustment function is possible to calculate
— the adjusted coordinates of the stations
Metwork adjustment - Only stations (Only StatlonS) Or Of a.” pOIntS (AII pOIHtS)
MNetwork adjustment - All points
e — | TRAVERSE ADJUSTMENT
TF'ScaIcuIatif:n . " ' |
e Used to calculate a traverse
culation: | Cosff* SQRT(Length) - ° 1 1
: Traverse can be defined using the
Tt : dedicated function in the Measures menu
cinon ot - | * Traverse is defined selecting the stations

[Fomstae g used in the traverse




Survey Calculation

TPS

Use TPS measurements 2
Start station 8]
Adjustment:

Traverse adjustment - i
Lze reference points * Mo

Detailz calculation

Measurements by offset

UUse measurements by offset Yezs @

Post calculation operations

Remove points not calculated o Mo

Transform to Reference points

e

DETAILS CALCULATION
 All points coordinates are recalculated

USE MEASURE BY OFFSET
« Measures done by offset are
recalculated (for example hidden points)

TRANSFORM TO REFERENCE POINT

 If a point ID is found in the point list and
in the reference list, at the end of all
calculations the survey is transformed to
fit the reference points




Survey Calculation

File Home Vi
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Draw Edit Survey Surfaces Design 3D Imaging X-sections

A

Output. £ Search X-PAD 365~
T E B B L2 @ Xk

Newsurvey | Sunvey | SUNeY [ pointname~ | Foinis Foint gy Photos  Refpoints Measurements Linkmeas. TPS Traverse GNSS %g MoveGNSS GNSSPost | Leveldata | Caloulate Report  Transform Coordinates  Tools Delete
codes v - manager ¥ manager ~ base Processing = manager bypoints transformation
Sunvey Points Measurements Caleulation Utiliies A
Project Manager < Graphic view Survey calculation % =
7 3
2
[ B @ [_e‘l : : | @ Settings B
3
- g
v % Surveys % Suveyname: |TPS Office
&% GNSS Office
¥: TPS Office GNSS
8 Surfaces Use GNSS measuremens No) | £%
v I\ Drawings =
b Main drawing oL S
£ Sections groups [y Use TPS measursments [ % |
@ External documents e Start station No) | £X
Flight sessi )
R = ens - SERT Adjustment:
I8 Ground photos sessions ? SEgrm Noms o
@ Point clouds (Reaistered) e = SER12'~ 7]
sER3 10 Use reference paints
@! Point clouds (Not registersd) =
I Raster maps P Details calculation
=
(@] Orthophotos <L Measurements by offset
v & Projection planes
& None ST 0001 Use measurements by offset
& Clipping planes ] Post calculation operations.
i Clipping boxes [ ]
— Remove points not calculated
Plot boxes L]
= [+] T e et p s
O MW WO (-]

E] Project Manager
& Layers

85 Survey codes

Y Filters

) Report

X Export

@B Building Information Modsl

CHIODO|

Coleuote B

DB
ORTHO | snaP  GRD | osnaP || autoust | PRomPT |

i.. E 88.059m. N 97.454m, Z 0.000m

Scale 1:1000 - — &+  Meters(m) GON




Survey Report
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« At the end of each survey calculation, the
detailed report is created

 |tis possible to check the results after each

single step and customize each report

Calculatell Report § Transform  Coordinates Tools Delete
by points  transformation =
Calculation Utilities
1. GNSS Calulation Results Details
Q Calculation parameters General

2. TP3 Calculation

v ([} Coordinate system
PN @ Local calibration (1 point)
& Elevations calculation
Resulis s Ground to Grid settings
v £\ Reference points

2 REF1

A REF2

A REF3
v 8 TPS Calculation

v {8 TPS Calculated points

v 8 sT_0oo1

4 999

# CT1

# CcT2

& CT3

+# PR1

mE

Survey name

Calculation date & time
Calculation options

Calculate GNSS measurements/p...

Calculate TPS measurements

Calculate measurements by offset

Adjustment

Use reference points

Automatic rototranslation on refer

Izl Calculation parameters._

TPS Office
28M2/2021 17:25

O
No adjustment
a
Report... ‘ ‘ Save

| Cancel

Main

N oy @ o

RhBDEa®R B R

Stors | Options  Print PDF File XLSXfile Other

= e
Report Print Export

[2 Survey calculation

e s m

Page 10f6

= H

Sendas  Scale

Report Manager o X

B Margins ~ S K 4 Previous page Q @ Fage widh n
[ Orientation ¥ P Nextpage

First Find | @ Wholepage  Clo®
10 size ~ page M Lastpage
Page setup Navigation Zoom Close

Survey calculation - Final results

A4 (210mm x 297mm)

53% ——h————+ .



Transform by points Calculation A

Su_ Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput 2 Search
Eos B A B J’%%%mg?@@@a
by points

Points Point Q Photos Refpoints  Measuremen itz Linkmeas. TPS Traverse GNSS % Move GNSS = GNSS Post  Leveldata Calculate Report § Transform §| Coordinates

manager ¥ manager

ansformation

& points base Processing manager

Points Measuremen ts: Calculation

« Transform by points: for 2D and 3D transformations by roto-translation

aainee === ¢ [tiS possible to add manually the
... | Source and Destination Points or
B automatically select the Reference

Points
oo m &

« Three different types of
transformations are available

Transformation: | Rigid

Conformal
Helmert 30




Coordinate transformation

Su_ Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput 2 Search
HEGo B A P vl Vs B B B R L

Points Point Q Photos Refpoints  Measuremen itz Linkmeas. TPS Traverse GNSS ‘\}6 Move GNSS = GNSS Post  Leveldata Calculate Report  Transfon
= 4 manager ¥  manager = & points base Processing manager by pointsf| transformation

Points Measuremen ts: Calculation

« This command allows to transform a single point, part or the whole
project from one coordinate system (cartographic or local) to another

coordinate

Possible transformations are:
- Grid to Grid

- Geographic to Grid

- Grid to Geographic

- Geographic to Geographic




Add manual GNSS/TPS measure

Survey Surfaces Design 3D Imaging X-sections Cadasg loud
] . p— . Py A
. gl o [ - - ]
B E A 2| w|l’ B B by @&
Points Point Q Photos Refpoints  Measurements  Link meas] TPS raverse || GNSS ‘\}6 jove GNSS = GNSS Post  Leveldata Calculate Report  Transform Coordinates
= 4 manager ¥  manager = & points base Processing manager by points  transformation
Points Measurements Calculation

 Itis possible to add manual TPS/GNSS measure entering the
requested information

« A manually created observation has all the properties as an
observation taken in the field
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Move GNSS base

Survey Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput 2 Search |
! - 3 g 0 = == == d ; I_ﬂ @\
& E A P vl VE B | B ag @
Points Point Q Photos Refpoints  Measurements  Link meas. TPS Traverse GNSS ‘\}6 Move GNSS | GNSS Post  Leveldata Calculate Report  Transform Coordinates
= 4 manager ¥  manager = & points base Processing manager by points  transformation
Points Measurements Calculation
Move GNSS base x

e — * Function to define the new GNSS base
e | | coordinates

Coordinates: | New coords LLH - |

« Base can be moved entering or selecting
ey . the new LLH or ENZ coordinates

Mew coords LLH
Shift LLH (from current)

e comms 18 * All baselines from this base are recalculated

Shift ENZ (from current)
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Level data manager

Survey Surfaces Design 3D Imaging X-sections Cadastral Cloud Qutput |/o Search |
A - | 0 o = — — 0 Iy L‘ @
HEGo B A P vl Vs B B B ag @
Points Point Q Photos Refpoints  Measurements  Link meas. TPS Traverse GNSS ‘\}6 Move GNSS = GNSS Post || Level data [ Calculate Report Transform Coordinates
= 4 manager ¥  manager = & points base Processing manager by points  transformation
Points Measurements Calculation

» Level Data Manager is the tool to import and manage data
from digital level

 Itis possible to transfer digital level data from Home menu or
Import the data from Survey menu

Main

Importinstrument file
= w . =] Import instrument file
* |=- Q IEI @ View name |=- =-ﬁ]- Importation of data completed
—_ == =1 = —

B3 View elevation

Import Transfer Report  Print Level Calculation Close U ELE e
graph ¢ Vertical text sessions  settings Imported sessions: il
Tools Graph points Layout Close
Stations:

File Home View Draw Edit

2 mM8E [

Project Scanner TPS Digital Controller
level

Settings Transfer




Level data manager

«

Main
4L ? @ View name [=‘ﬂ n
(] =
& ) View elevation 3
Import Transfer Report  Print Level Calculation  Close
graph ¥ Vertical text sessions  seftings
Tools Graph points Layout Close
Level session b Graph Calculation seftings x
% ALTOO0908-1 -
ki ALTO0908 - 1 Observation tolerance
2298 229,5000m 299.4754m
MF T Max distance: 45.000m
295 — A Max elevation difference; 25000mm
2232 Session lolerance
278.9 Adjustment method:
Misclosure (mmiim): 10.0000mm
22856
228.0756m
2283 227,9869m 228.0034m 227.9874m 227.9%41m 227.9276m 227.9420m 1003
onm + ¥ Mome | £ 1002 1 8 : 4 2
@ 4+ e Y Save || = 20 I - T _
= :
E
Property ‘ Value | 5 277
w
Name ALTO0908-1 =
274
Date 29/12/2021 09:38:56
Start point 1000 2771
226.7260m
End point 3000 1001
2268
Stations 10
Observations 40 2265 226.2460m
1000
Total length 289.845m
2262 VAT
Height difference 3.2294m
Misclosure 0.0100mm
S — 28 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
E Distance (m})
Point name Type BS 1S Fs Standard dev. Distance Elevation ref. Elevation
1/ 1000 L4 - - - - - - L4 226.2460m 226.2460m ~
1| 1000 BS1 0.9183m - - 0.02mm 16.156m - -
1| 1001 Fs1 - - 04383m 0.02mm 14.004m - -
1| 1001 Fs2 - - 04383m 0.02mm 13.996m - -
1| 1000 BS2 0.9183m - - 0.03mm 16.158m - -
2/ 1001 - - - - - - - 226.7260m
M 4 Rowlof51 »H O




