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EX 2. 
Given the coordinates (x,y,z) of a satellite and those of a station (λ, ϕ), define the (x,y,z) coordinates of the 
station and find the satellite’s azimuth and elevation, using the following formulas.  

 

      
 

Solution 2. 
We have all the formulas needed to do the transformations, so we can follow the scheme: 

Station:  (λ, ϕ)  (Xi,Yi,Zi) in WGS84 

Satellite:  (X,Y,Z) in WGS84  + (Xi,Yi,Zi) in WGS84  (e,n,u) in local coord.  (azimuth,elevation) 

I implemented this calculus using Matlab Software. 

 

Matlab code 
clear all;  close all;  clc; 

  

%satellite coordinates in WGS84 

x_sat= 15487292.829;    %[m] 

y_sat=   6543538.932;    %[m] 

z_sat= 20727274.429;    %[m] 

  

%station latitude 

fi_grade = 45;                   %[°] 

fi_primes = 3;                   %['] 

fi_seconds = 48.114;       %[''] 

  

%station longitude 

lambda_grade = 7;                  %[°] 

lambda_primes = 39;              %['] 

lambda_seconds = 40.605;    %[''] 

  

%transformation from grades to radians 

fi_deg=fi_grade + fi_primes/60 + fi_seconds/3600;        %[°] 
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EX 3. 
Given the coordinates (x,y,z) of a satellite and those of a station (λ ,ϕ), calculate the dilution of precision 
DoP using the following formulas. 

 

 
 

 

Solution 3. 
Due to the relative geometry of any given satellite to a receiver, the precision in the pseudorange of the 
satellite translates to a corresponding component in each of the four dimensions of position measured by 
the receiver (i.e. x,y,z and t). The precision of multiple satellites in view of a receiver combine according to 
the relative position of the satellites to determine the level of precision in each dimension of the receiver 
measurement. When visible navigation satellites are close together in the sky, the geometry is said to be 
weak and the DOP value is high; when far apart, the geometry is strong and the DOP value is low. If they 
overlap at right angles, the greatest extent of the overlap is much smaller than if they overlap in near 
parallel. Thus a low DOP value represents a better positional precision due to the wider angular separation 
between the satellites used to calculate a unit's position. Other factors that can increase the effective DOP 
are obstructions such as nearby mountains or buildings. 

DOP can be expressed as a number of separate measurements: 

 HDOP – horizontal dilution of precision 

 VDOP – vertical dilution of precision 

 PDOP – position (3D) dilution of precision 

 TDOP – time dilution of precision 

These values follow mathematically from the positions of the usable satellites. Signal receivers allow the 
display of these positions (skyplot) as well as the DOP values. 
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     -8106932.299 12484531.565 22195338.169 

     8363810.808  21755378.568 13378858.106];   

  

%cycle for computing pseudorange 

for i=1:11 

    for j=1:3 

        Rho(i,j)=(sat(i,j)-s(j))^2; 

    end 

end 

rho=zeros(11,1); 

for h=1:11 

    rho(h)=sqrt(sum(Rho(h,:))); 

    end  

%cycle for finding D matrix [4x4] 

G=zeros(11,3); 

O=-1*ones(11,1); 

  

for k=1:11 

    for l=1:3 

    G(k,l)=(sat(k,l)-s(l))/rho(l); 

    end 

end 

D=[G,O];  

%find Qxx, but use G (3x3) 

Qxx=inv(G'*G);  

R=[-sin(lambda_rad)              cos(lambda_rad)               0 

   -sin(fi_rad)*cos(lambda_rad)  -sin(fi_rad)*sin(lambda_rad)  cos(fi_rad); 

   cos(fi_rad)*cos(lambda_rad)   cos(fi_rad)*sin(lambda_rad)   sin(fi_rad)]; 

Quu=R*Qxx*R'; 

d=diag(Quu) 

HDOP=sqrt(d(1)+d(2)); 

PDOP=sqrt(d(1)+d(2)+d(3));  

GDOP=PDOP; 

fprintf('HDOP = %.3f;\nPDOP = %.3f;\nGDOP = %.3f.',HDOP,PDOP,GDOP) 

 

Results 

D=[  0.7677    0.5269   -0.3227   -1.0000 

        -0.3505   -0.7350    0.6866   -1.0000 

         0.2079   -0.5237    0.7642   -1.0000 

         0.8296    0.1774   -0.6891   -1.0000 

         0.2451   -0.7895    0.4604   -1.0000 

         0.8257   -0.1781    0.2952   -1.0000 

         0.7246   -0.6203   -0.0523   -1.0000 

         0.4141    0.5227    0.5990   -1.0000 

         0.5969    0.1415    0.6538   -1.0000 

        -0.5355    0.4709    0.8103   -1.0000 

           0.1657    0.8382    0.4067   -1.0000 ] 

Qxx=[ 0.2837   -0.0050    0.0242 

           -0.0050    0.3010    0.0380 

           0.0242    0.0380    0.2891] 

 

 

Quu=[0.3020    0.0261    0.0226 

           0.0261    0.2568    0.0031 

           0.0226    0.0031    0.3150]    

 

HDOP = 0.748; 

PDOP = 0.935; 

GDOP = 0.935. 

 

The X,Y,Z coordinates in WGS84 [m] of the station are: s =  1.0e+06 *[ 4.4723,  0.6016,  4.4923]. 

It seems that the obtained values of DoPs are ideal because they are smaller than 1. 

The GDOP is equal to the PDOP due to computational reasons: the rotation matrix R is (3x3), so we consider 
the position matrix G (3x3) to find Qxx and then Quu. For this reason we don’t have the TDOP. 
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Now we want to represent these data using the LGEO Software, which means to import the data collected, 
analyze their quality (standard deviation), make adjustments and export the processed results in different 
formats like CVS and shape files. 

 

Part 2 – Data processing 

EX 1. – RTK survey 

 

Let’s start by analyzing briefly the steps of data importation because it’s also here when we define some 
important parameters characterizing our survey. 

First we create a new coordinate system: describing if geographic, cartographic or other coordinates are 
used. Then create a new projection to pass from ellipsoid to planar: Italy:32 UTM, north emisphere.           

Now it’s time to import Smart Worx raw data from folders Team1 and Team2 (Garmin). 

The RTCM point is the position of the master station (or eventually of the virtual station) which broadcasts 
the differential corrections; there can be only 1 virtual station or more, if our area is very huge: 

 

 
 

To analyze the quality (standard deviation) one can look at the last column: it’s the horizontal and vertical 
quality. If we pass to local coordinates, we can appreciate more the quality of the measurements. 

 

 
For some points the quality is about 30-40cm, which means the connection with master station has been 
lost: we can decide if to accept them or to cancel them from the list. 

The points marked as subclass code only have been estimated without phase ambiguity. 

 

When all the setting has been made, the software displays the baselines between our collected points and 
RTCM station.  
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We have to check in the properties of the points also the antenna’s height from the ground, which was 2m. 
If it’s wrong, this is usually one of the main errors of data processing because there is no a strategy to 
remove it (verify the antenna’s height always in the field). 

 
This last points are imposed as “navigated” because are the points estimated by us, instead the can be 
defined as “estimated” if are estimated by the computer. 

We can change also the GPS parameters: 

           
To estimate the 2 baselines we have to set the reference station (where the baseline starts – red line) and 
the rovers (where baseline ends - green lines). 

 
 

Verify also if ambiguity is fixed or not, then store the points. 

 
The baselines are created but as we can see the one between Tori and us is more precise because it’s 
closer, instead the virtual station created by the permanent station is too far, so the estimation of the 
position is less precise. The accuracy is sub-centrimetrical. 

Point 1001 is not present because the phase ambiguity has not been estimated. 
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LAB 3 - Photogrammetric stereoplotting 
 

We want to create a 3D model of an area and there are many ways to do so. Here we use the Stereocad 
software, that generates an anaglyph: it’s the name given to the stereoscopic 3D effect achieved by means 
of encoding each eye's image using filters of different (usually chromatically opposite) colors, typically red 
and cyan. Anaglyph 3D images contain two differently filtered colored images, one for each eye. When 
viewed through the "color-coded" anaglyph glasses, each of the two images reaches the eye it's intended 
for, revealing an integrated stereoscopic image. 

In this laboratory we used also traditional stereoplot instruments to view a 3D model of some areas 
represented in two aerial photograms, but this operation was very difficult with respect to the use of the 
software.  

 

In a new project, initially, we have to set at first the camera calibration by determing the internal 
orientation parameters: position of the principal point with respect to the fiducial center and distance c, 
which are contained in the Zeiss DMC file; the distortion coefficients are null: 

 
The external orientation parameters are instead contained in a text file, sorted according to the following 
format: frame number, X, Y, Z translations, strip number, rotations ω, φ and k. They must be correctly 
selected among the columns and named in the software (pay attention of the type of column separator). 

 

 
Knowing these parameters, we import the image. 
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LAB 4 - Post-processing of the data acquired in the field 

 

Team 5  A-L-G-J-SP   T5(S-5) 

Instrument height  1.550m 

 

Part 1 - Field work 

 

On 08/05/2018 we did a field acquisition of points of the facade of the Politecnico’s canteen. 

      

We used a Total Station to acquire the coordinates (with respect to our relative position) of 3 points having 

a prism reflector called 101,102,103. Then, changing the settings of acquisition type to NP (non prism), we 

acquired natural points belonging to the facade.  There were some points marked by us with a paper and 

other corner points belonging to the facade’s elements. 

This procedure has been made by other teams for many other points. 

Since the prism points 101,102,103 are used to merge all the results from the other teams, we measured 

them by using the CS (straight) and CD (upside down) sides of the station in order to cancel the systematic 

errors of collimation, inclination and glass eccentricity. 

The natural points have been acquired only with CS to be quick and they may be affected of errors due to 

laser divergence, not good pointing,…. 

Far more we used also a drone and an automatic laser to scan the façade and to take pictures. 

The drone needs an operator that decides its altitude, camera inclination and snapping position, while the 

automatic laser station must be placed in such a way to overlap views from both sides of the building. 

 

Part 2 - Office work 

Now, the point clouds from all the instruments and teams must be put together, filtered, selected and a 

final 3D model should be created. 

To start let’s first open LGeo Software; check that there is the reference system WGS84 32 Nord; create a 

New Project; import from GNSS_data all the files: select only the one named, because the others are 

affected by errors due to the duration of some seconds or minutes of the satellite visibility. 

We add the coordinates of master station TORI, whose file are in RINEX format: 

 18g: GLONASS navigation file 

 18n: GPS navigation file 

 18o: observation file 

As before we declare that TORI is a master station and set the height of the instrument (for all 3 points, 
otherwise we lose 36 cm of the vertical offset. 
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 H_target Azimuth Zenith      

Point 
ID 

Prism H 
(m) 

Horizontal 
angle (gon) 

Vertical 
angle (gon) 

Distance 
(m) 

Average 
distance (m) 

Error 
distance 
(m) 

Bessel AZ 
(gon) 

Bessel ZEN 
(gon) 

103-CS 1,475 371,1644 99,9342 37,368 37,3675 0,001 371,1625 99,9482 

103-CD 1,475 171,1606 300,0378 37,367     

         

102-CS 1,640 140,3070 100,2712 20,156 20,156 0 140,3027 100,2754 

103-CD 1,640 340,2984 299,7204 20,156     

         

101-CS 1,375 128,9996 100,2462 67,163 67,164 0,002 128,997 100,2469 

101-CD 1,375 328,9944 299,7524 67,165     

 

Following are reported the coordinates of the points acquired with a total station. Points 6,7,8,9 are 

markers put on the surface and points P1-P14 are natural points belonging to the surface. 

 

Point ID Azimuth Zenith Distance h_station / h_target 

103 371,1625 99,9382 37,368 0 / 1,475 

102 140,3027 100,2754 20,156 0 / 1,640 

101 128,9970 100,2469 67,164 0 / 1,375 

10 67,1474 99,9128 12,489 0 / 0 

9 54,8402 97,9834 13,289 0 / 0 

8 34,1578 100,3582 15,286 0 / 0 

7 26,7492 105,2010 16,547 0 / 0 

6 16,8292 99,3964 19,650 0 / 0 

P1 48,6066 84,2226 13,907 0 / 0 

P2 22,1924 83,5972 18,229 0 / 0 

P3 30,0328 101,5778 15,862 0 / 0 

P4 65,0674 77,6018 13,424 0 / 0 

P5 33,4362 68,5922 17,313 0 / 0 

P6 47,1228 61,8728 16,444 0 / 0 

P7 33,4590 65,1794 17,844 0 / 0 

P8 64,8582 69,4708 14,237 0 / 0 

P9 22,2706 105,7858 17,634 0 / 0 

P10 64,7276 108,1032 12,621 0 / 0 

P11 23,8998 87,8038 17,460 0 / 0 

P12 61,7146 83,5920 13,195 0 / 0 

P13 61,4896 101,9910 12,770 0 / 0 

P14 24,0426 101,4310 17,120 0 / 0 

 

Following there is a sketch of the façade with the location of our points and the sheet that we used 
together with the total station to record their values  .   
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The software shows a statistical summary where we can see that the error factors are huge. 

 
This is due to control point 101, having not fixed phase ambiguity because it didn’t connect with the 
satellite for enough time. 

If 101 is not counted in the analysis, the errors are smaller: 

 
 

But even in this case the total error factor doesn’t stay in the boundaries of the Least Square Method test 
due to big outliers in the Zenith values (listed by the software with an asterix), so if we don’t include one of 
them in the calculations we will pass the test at level of significance 5%. 
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LAB 5 – Creation of  3D Models 
 

In this laboratory we will see two different ways to create the 3D model of the facade where we did the 

survey. On one hand we use the scans collected by the laser, on the other hand we use the photos 

collected using a drone.  

Part 1 - SCENE 

 

In the SCENE software we have to import all the scans, impose the planar view and find the checkerboard 
points: we eliminate the wrong ones and add the unfounded ones, then we change their names as they 
were called in the field, as we have done in the previous laboratory. 

Using Excel we transform the .txt file containing the coordinates of all points (prisms, markers, natural) into 
a  .csv (Comma-separated values) file, correcting the default syntax, in order to have the correct format for 
understandable by the software. 

After importing it, we do the registration based on targets, (markers 1,2,3 are not more available). 

In “tensioni dei target” we can see the errors in the measurements of the distance: markers 6,7,8,9,10 are 
the ones with the best precision and accuracy. 

 
It is possible to see on the point clouds, all the points recorded in the survey by all the teams.  
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Since we have a normal laptop and the computational load will be too much we select “Low accuracy”. But 
if the similarity is too much maybe the software is not able to detect the single feature.  

 
Images and markers must be in the same chunk, or we can create different chunks for each façade and 
merge them at the end. 

We must identify the markers and the natural points by importing the .csv file (created before) containing 
the coordinates: select coordinates system WGS84/UTM zone 32N, with rotation angles yaw, pitch, roll, 
separated by comma, which is the “adaptive camera model fitting” so it estimates the internal orientation 
of the camera.  

 
We identify the markers and the natural points. In the first image we impose the marker’s names: the 
software will recognize them also in the other images. After that we must “Update” so the natural points 
do a re-calculation and re-position. Also for better accuracy and lowering the produced errors we need to 
check the markers being in the place with respect to images and we update points over again. 

Now we can check errors: the total error is acceptable because it has the same order of the accuracy of the 
permanent station. 

 
Our total error is about 2 cm which is less than the margin of 10 cm, so our work is acceptable. 

Now for camera calibration it is known that the software is able to estimate the internal calibration 
parameters and calibrate itself. To do this we must first “Optimize Camera” and then when we check the 
adjustment tab of camera calibration we can see that the calibrated parameters are already applied. 
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Texture: 

 
Mesh generation: 

 
Depending on the goal of the project it is possible to set the surface type (2,5D or 3D), the input data 
(preferably the dense point cloud) and the accuracy of the resulting surface (defined in number of faces). 

 

 
 

Now that the DTM is created, as mentioned before, it is important to delete the part which is not in our 
area of interest because their presence will create distractions for the user. 

 

© Proprietà riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 43 di 128

© Proprietà riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 43 di 128



by Loredana Mihaela Chiforeanu 
43 

LAB 6 – ArcGIS 

 

The first part of our laboratory is about the learning of the basic techniques that allow us to transform a 

traditional orthophoto into a digital one using the GIS softwares. Then we will see how to extract the 

needed information from a database in order to use them to create the model that we need.  

Finally we will learn the importance of the output of our work, that will be received by other people who 

can use it for engeneerical applications. 

Part 1 

EX 1. 

In a traditional map points don’t have any info because there is no database, but nowadays it’s common 

practice to work with databases thanks to the use of the computers.  

 

In this exercise we learn how to georeferenced a traditional map. 

After opening ArcMap software, we need to add the map of Caselle  (in .TIFF format) and select the 

coordinate system: WGS 1984 UTM zone 32N. 

 

Usually as a first operation, the data of interest are loaded, they can be the raster data (the 

orthophotographic paper) and the vector data (numerical cartography in DWG format). The data can be 

loaded using the so-called Drag & Drop, that is, clicking on the file of interest and dragging it into the area 

to the left of the interface, called Layers. So the image, is loaded, (it’s a file in TIFF format). It is 

accompanied by a TFW file, which is a text file containing 6 numbers, corresponding to  transformation 

coefficients to move from pixel coordinates to cartographic coordinates. The software allows us to load 

only the image file, as it is unable to read the contents of the TFW file already from its name.  

The software asked us if we want to create the pyramids of the image: 

     

The map has its grid around which the real coordinates are written, so to report them in the software we 

need to select several points and input their  x and y (x=East, y=North), it is good to have about 4 points 

located in the four corners of the image so we update the georeferencing. We can see the list of the 

created points with their coordinates and at the same time evaluate residuals for the different kind of 

transformations (the unit is [m]): 
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If we verify the residuals we can see that some points/lines/polygons have a good overlapping while others 

are shifted.  

 

 

EX 2. 

In order to create new smaller databases, i.e.  extract only certain characteristics from a big database, we 
can make a selection by: 

 Attributes: realize a query considering  the attributes of the single feature 

 Location: realize a query considering  the position of the single feature 

(Vector data: info is distributed in points, polygons and lines). 

We have to input the .dwg  files of Torino area and choose coordinates, project, national, Italy: Roma 
Monte Mario Italy 1. The goal is to create DTM of the city. 

Now we can create the selection by attributes: the selected points are shown as cyan (color)  points. 

   
We have selected 5782 ground points, that can be exported  as a shape file. 

 
Then we add these three new shape files as layers. 
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We can impose also that the ground points are classified with respect to their elevation (for a faster reading 
of the map): 

    
Now we want to join info from the database with the building shapes and the eave points. But we don’t 
want the points that don’t belong to buildings: 

 
After applying the command, we obtain a new database having these attributes: 

 
Now we have two elevations from which we get the buildings’ height as : Elev1 - Elev =building’s height. 

So we create a new attribute table called height, calculate this difference with the field calculator and so 
get automatically the needed values. 

 
‘Calculate geometry’ command is used to calculate areas, perimeters, volumes, coordinates of centroids,…, 
let’s calculate the buildings’ area [m2] and perimeter [m] and volume [m3] (as area*height) and add them to 
the attribute table: 

    
Now we can extract buildings with characterized only by certain values of area, or volume, by doing a 
selection of attributes (as before). 

We save and export our project (export data) as a shape file. 
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Part 2 

 

The goal of this exercise is to learn how to create new entities, such as buildings, roads, etc…, starting from 
an orthophoto. We will see that it is possible to use also opendata sources.  

We can also extract different kinds of maps, such as aspect maps, slope maps, contour maps. 

 

EX 1. 

After importing the given orthophoto in ArcMap, we have the following window. We have to set also the 
project’s coordinate system WGS84-32N and set the units to meters. 

 
 

We want  to create  a database about buildings having as geometry the polygons (ex. The correspondence 
object-geometry usually is: roads-lines, trees-points). For this reason we create a new feature class: in the 
settings we add also the Z component so we’ll be able to make a 3D model. 

We must define the list of attributes so we can  add the properties; this list can be managed also later but 
the geometry will be fixed as polygons. Then if we open the attributes table it’s empty because we have to 
fill it; we can add or remove  fields. 

We have to select start editing in order to change the database (be careful to avoid mistakes from now). 

In construction tools we select polygons and try to create by drawing the shape of the buildings. The 
created objects are put in the attributes tables where we can add info. If we repeat the procedure to create 
the layers of trees and roads, we get: 
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Far more we can use an GIS Server (in add data) to import data from a web service. But this needs a 
very good internet connection because everytime we change visualization, the software downloads 
data from the server that must be stable. 

            
 

EX 4. 

Now let’s create a new project, from which we will get different kind of maps: aspect, contour, slope. 

So we import the DTM and DSM from GIS folder (maintain only dtm) and impose the coordinates system.   

 
 

Using the tools we can create the contour map with an interval of 5- 10m. Z factor amplifies elevation. But 
10m is too much so let’s use 2m to have more contour lines.  We can display  the values of the lines from 
the labels property.  

     
 

Far more we can generate a map where each single pixel represents  the slope of the terrain  slope map. 

In symbology property we can change again colors for a faster understanding 
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EX 5. 

Also the printing of our file is an important operation. First we have to create a lawet for printing. 

There are 3 fundamental  elements that must be contained in a printed map: 

 Legend (meaning) 

 North direction (geographical info) 

 Scale bar (geometrical info) 

We usually use a nominal scale. 

 

Then we can insert the legend with the meaning of the colors and include the icons of the north direction 
and also the scale bar (very important). 

Finally we save the file by  export  the map, as a pdf file/jpeg. 
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ATTACHMENTS: exercises STEP by STEP 

Lab 2  - GNSS data processing 

EX 1. – RTK survey 

Let’s start by analyzing briefly the steps of data importation because it’s also here when we define some 

important parameters characterizing our survey. 

First we have to create a new coordinate system (not reference system): describing if geographic, 

cartographic,… coordinates are used: open Coordinate System tab: 

 
 

In folder  Projections, create a new projection (to pass from ellipsoid to planar): Italy:32 UTM, north 

emisphere. Also create a new coord specific system in the homonymous folder: 

          
The new project has been saved in local disk D:.  Now select to use the coord. Syst. previously created. 
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The quality is about 30-40cm, which means that the connection with master station has been lost: we can 

decide if to accept it or to cancel it. 
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When all the setting has been made the software displays the baselines between collected points and 

virtual station: 

 
 

To see our trajectory in the collection of points, click GPS Track in Graphical Settings: 
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We have to set the parameters: change TORI into control point in order to modify the std. deviation: 

 
We can change also the GPS parameters: 

   
 

To estimate the 2 baselines we have to select: 

Red hammer=reference station: where the baseline starts. 

Green hammer: ref rover where baseline ends. 
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Lab 3 - StereoCAD 
Open the software: 

 

Orientations,  new:  using data from Zeiss_DMC_Regione_PIEMONTE (wordpad): 

 
Save as .bcc. 

Import the image: main, import, import generic : 

-Zeiss_DMC_Regione_PIEMONTE  

-eo_definitivos_es_3_foto 

-folder that contains images 

 
Do the passing: define the meaning of the single column in the orientation file. 

FROM: 
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The Level of details depends on the scale factor of the map. 

Here we can see that there are two equal images: one blue and one red. In order to know the points’ exact 

coord. we have to perfectly overlap the 2 images (we have to do this for each point). Far more we can draw 

lines, create layers, measure distance,…, and so we can create a map. 

 

Lab 4 - Post-processing of our acquired data 
 

To start let’s first open LGeo Software; check that there is the reference system WGS84 32 Nord; create a 

New Project and select it; import from GNSS_data all the files: select only these, because the others are too 

small: duration of some seconds or minutes. 

 
 

 
Need to add the master station TORI from the homonymous folder: 
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Set the height of the instrument (for all 3 points): select point : properties: antenna on tripod (otherwise we 
loose 36 cm of the vertical offset). 

 
Set with the hammer (=color) master (red) and rover (green): 

 
 

Click PROCESS: the Results page opens. 
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Click local + grid, so we are now in local coordinates where we can overlook the ambiguity : 

 
Save as… 

Open MicroSurvey StarNet V7 Software: 
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Select: option, project…: 

© Proprietà riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 73 di 128

© Proprietà riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 73 di 128



by Loredana Mihaela Chiforeanu 
73 

 
Click ok. Click run. 

 
 

If 101 is not fixed, the errors are smaller because the  phase ambiguity is not fixed because it didn’t connect 
with the satellite for enough time: 
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Click visualize, plan view: 
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Remove the points that are not targets or by using the menu: 
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Lab 5 – SCENE 
 

In the SCENE software we have to import all the scans, impose the planar view and find the checkboard 

points: we eliminate the wrong ones and add the unfounded ones, then we change their names as they 

were called in the field. 
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In “tensioni dei target” we can see the errors in the measurements of the distance: markers 6,7,8,9,10 are 

the ones with the best precision and accuracy. 
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We can see that there are 220 million points (grey) but there are also a lot of white points  where there is 

no information due to obstacles that have been intercepted by the laser signal. 

There have been acquired also some points inside the building. 

We can also apply colors to the points in order to see a more realistic model by this could be misleading 

because, if the laser scan and the photos hadn’t been taken at the same time, there could be some not 

fitting parts due to objects (cars, doors, persons,…) that have moved. 

 

Now we can export the model in different formats so we can use it in other softwares as Autocad: 
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Lab 7 – ArcGIS 

PART 1 

Ex 2. 

In order to create new smaller databases, i.e.  extract only certain characteristics from the big database, we 
can make a selection by: 

 Attributes: realize a query considering  the attributes of the single feature 

 Location: realize a query considering  the position of the single feature 

(Vector data: info is distributed in points, polygons and lines). 

We have to input the .dwg files and choose coordinates, project, national, Italy: Roma Monte Mario Italy 1. 

Now we can create the selection by attributes: the selected points are shown as cyan (color)  points. 

 

 
We have 5782selected points: 

 
We can export only these points  as a shape file: 
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Elevations: 

 
Or we can use the IDW model that creates a raster model, the results are: 

    
! Attribute tables are available only for vector data, because for raster the info is directly included in 
each cell. 

Comparison between IDW and Nearest Neighbor: it’s made by using the tools. 
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Now we want to merge info from the database with the building shapes and the database having the 
eave points. But we don’t want the points that don’t belong to buildings: 
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Calculate geometry is used to calculate areas, perimeters, coord of centroids: let’s calculate the area 
(m^2): 

 

 
Represent the building with different colors consider the height 
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We amplified the view by multiplying by 10 

 
But it’s too much so we reduce the amplification by 2: 
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