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DESCRIPTION

 Create Point Cloud from Images
 Create 3D Surface from Point Cloud
 Stereo Drawing Tool

GOAL

 Import and manage data to create Point Clouds and elaboration
from images

DATA
* X-PHOTO TERRESTRIAL.gfdoff
* Terrestrial Images Folder




X-PHOTO processing manager

CAMERA ORIENTATIONS
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GEEMBX
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X-PHOTO GROUND

Ground: processing of max 75* “ground “images within a max distance of 50
meters, generation of georeferenced point clouds and 3D textured surfaces

LOAD PHOTOS

l

v

DENSE POINT CLOUD

l

3D TEXTURED SURFACES

EDIT, ORIENTATE, SCALE &
GEOREFERENCING

VI

GEEMBX



(

X-PHOTO Ground @ =

REFERNCE POINT

3D Points with known coordinates. During the aerial and terrestrial
photographs survey it is possible to use visible markers or targets and
determinate the position with a topographic survey. (*)

SPARSE CLOUD

It represents the Point Cloud created by the general alignment of the images
used. It shows the Camera Orientation result.

DENSE CLOUD

It represents the complete Point Cloud created by the advanced calculation
based on the images alignment and the ground control points used

(*) For Terrestial Photogrammetry project
Ground Basic license limited to 3 Reference Point from 3D Recontruction menu
Aerial Pro license unlimited Reference Point from Reference menu
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GRAPHIC PROCESSING UNIT - GPU

It is part of the graphic card which performs rapid mathematical calculation.
It is possible to use a dedicated GPU to improve Dense Cloud calculation

STEREO DRAWING

It represents an advanced drawing tools based on analytical photogrammetry
process. It is possible to use the Stereo Drawing funciton for the manual
computation of coordinates in 3D space.
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Images Project - Horizontal Overlapping

Use Terrestrial Images folder to load photos from which it is possible to
visualize camera parameters
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Images Project - Vertical Overlapping

Starting
Data
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Image Processing Project o

Mame Type . .
P p— :': — From Image_Processing folder open Fusion
E| X ¥Pad.Office.Fusion Document . .
-DWTEF‘.F‘.EEFI'RIAL gfd_bak  GFD_BAK File project: X-PHOTO TERRESTIAL-gdeff
. “ . " . The topographic survey was performed
il using X-PAD Ultimate Survey with GeoMax
Sre : N . .o Zoom 90 Robotic TPS orientated on 3
e e S reference points acquired with GeoMax
N L SeoZne i o la| Zenith35Pro GNSS
9 ¥ v TPS_ 4 325974.082m 4592190.865m 19.830m v D
10 ¥ b TPS 5 325971.267m 4592192.166m 19.267m v D
Ly oo e o 1 a | From Survey menu it is possible to select

; Points option to visualize the topographic
points table and check the GCP (from TPS_1
to TPS_7) position from the corresponing
Images




Photo Processing <=

Imaging Menu

PHOTO PROCESSING is available from Imaging menu, select Terrestial photo
and enter Session Name

xoD I.\ = \ i X-PHOTO TERRESTIAL - X-PAD Office Fusion

{:‘l 0 ‘ File  Home  View  Draw  Edt  Suvey  Sufaces  Design3D  Imaging  Xseclions  Cadastal  Cloud  Xdve  Output |© Search
| 5 @3 @ome K ¥ e |z
Add (@ Vectorization | Tools | Generate Openview | Aerialf Temrestrial | Stereo
. . ¥ photodl photos || drawing
Aerial | Terrestrial | Stereo Gt Ontophoto P -
H Project Manager < Graphic view Web Map X
photos | photos drawing 7
[ e H
Ph t - &2 Main survey e =Ll .
OCESS
010 pr Ing 34 20200825_191549_| ucani_Survey L
[EB) Surfaces. L
v I\ Drawings L
Y I\ Main drawing L
New X-PHOTO Ground session x 2 Sections groups LY
@ Extemal documents ® =L
Session name; 3 Flight sessions *
‘ Terrestrial ‘ 3 Ground photos sessions (]
Point clouds (Registered) ?
@ L
! Point clouds (Not registered) =
e =L
=] Raster maps (3
Cancel
[@] orthophotos L
v & Projection planes
& None
& Clipping planes .
ii# Clipping boxes *
Plotboxes. L ]
R Views [
QL RE LS8 R BB
(= Project Manager
£ Layers
BE Survey codes
Y Filters
3 Report
X Export

@ Building Information Model

5 Command Map | Google Satelite Map  ~| WMS Server | <NONE> -l % B @

Scale 1: 1000 — & + | Meters(m) | GON

1, E325953.177m. N4592160.140m.Z00 ORTHO = SNAP = GRID |OSNAP |AUTOLIST |PROMPT| &

ﬁ

Starting- _Camera GCP Optimise Elaborations
S Ratar MCEN 0 Mo Hfn. .- Orientation
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Images

Use Terrestrial Images folder to load photos from which it is possible to
visualize camera parameters

IMG_7182 IMG_7183 IMG_7184
"} T al hcaiis (i ol IMG_7188.JPG IMG_7194.JPG IMG_7195.JPG
e ) “l == ] IANITEM | JWANINBPU 320 35436
e 'l L]
~ ‘a p e
] b il
IMG_7195 IMG_7196 IMG_7197 v E: R
- 3 . 0 L]
IMG_7196JPG  IMG_71970PG IMG_7198.JPG
. B0P03I54I7PM 3282020 35438PM 32872020 354:39 PM
'm-—-r 7.4 Mbytes 5.7 Mbytes 4.6 Mbytes
oo (it BN | ) e
<+ l“v o D ﬁ Wi e x]
Sl =l F D e
IMG_7206 IMG_7207 IMG_7208 © =EE - L5 &
Photo A
Used ™

- . = mb..‘_b File name IMG_7188.0PG
Il L ' - T Date 312812020 3:53 PM
T i E. L ‘. .% Size 7.3 Mbytes
- .
- ] = Width (px) 5472

IMG_7217 IMG_7218 IMG_7219 Heightion) 3648
Res. horizont tal 72
Res. vertical 72
e —— %

Producer Canon

- Model Canon EOS 6D

Oth e rim ag e S Focal length (m) 450
Exposure settings A
Exposure time 00 s

formats are: -

JPG, BMP,PNG
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Images - Camera Parameters

STARTINGDATA
e T | era parametes

X-PHOTO processing manager
CAMERA ORIENTATIONS 3D RECONSTRUCTION

£} Settings

Camera parameters X
Cameras Initial
I3 5472000 2735 500
pey: 1823500 Ki: 0.000000000
K2 0.000000000 K3: 0.000000000
Canon Canon EOS 6D u 0.000000000 2 0.000000000
m Lens: 28-75mm
Focal length: 38.00mm Optimized
Resolution: 5472 * 3648 px
£ 0.000] ppxc | 0.000]
ELETIELSED pov: | 000 ki [ 0.000000000]
Lens: 28-75mm
n e ——— - 5| e [ oooooooooo] k[ o0.000000000]
I Save camera parameters t | 0000000000 2 | 0.000000000]
Initial
£ 5472000 ppx: 2735500
ppy: 1323.500 k1: 0.000000000
k2 0000000000 k3 0.00000000:0
tl: 0.000000000 t2: 0.000000000

;_7"

'o
r '
N, S

If the camera used is already in our list of camera
with calibration parameters, from Starting Data
menu it is possible to select Camera parameters
and check the initial parameters for the current
camera.

k1, k2, k3: radial distorsion

t1, t2: tangential distorsion

PpPX, PPY: principal point x and y
(pixels refers to image angles)

f: focal lenght
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Images - Camera Parameters

STARTINGDATA CAMERA ORIENTATIONS 3D RECONSTRUCTION
e T | era parametes

X-PHOTO processing manager

£} Settings

Camera with calibration parameters
E DJI FC1102
Focal length: 4 49mm Resolution: 3968
G DJI FC2103
Focal length: 4 50mm Resolution: 4056
G DJI FC2103
Focal length: 4 50mm Resolution: 4056
G DJI FC330
Focal length: 361
G DJI FC330
Focal length: 361,
G DJI FC350
Focal length: 3 61,

From main menu select Settings, then click on Camera
with calibration parameters to check the camera’s list.

If the camera used is not in the list it's possible to
continue with elaboration and create a customized
profile for the camera

IS Sy, Iy U A W i mie wlvirdke ul..ﬂ.md ﬂi,.



Terrestrial Photo Processing OR—~
Settings

From main menu click on Settings to set the default parameters for each X-
Photo menu and tools

X-PHOTO processing manager

STARTINGDATA CAMERA ORIENTATIONS

View 08 Photos Tools: B Camera parameters

3D RECONSTRUCTION

£} Settings

X-PHOTO settings X X-PHOTO seflings x X-PHOTO setings. x
- - Reforence poinks Camera orentation
Galculaton mode: [incremental - Autodetect targets on ground * N
Reference pe Reference User.
(Somer - sukabe or maler dtsets)
v @ sooconon |
GCP markers - QCP markers . Calculated
Photos maiching steqr Vatch s hoos - Torgets size (@) [ 0270m]
30 reconstiction (Photor re matched by smiorty] 3D reconstructian Frojected
Surtas Advanced options P Distance tolerance: [ 0.050m|
Elevation tolerance [ 0.050m|
T Max ke points detected (per photo) aoaca|
Tie points detaction level Normal -
oK Cancel [ o e Cancel
X-PHOTO settings X XPHOTO seflings % %PHOTO setings x
recanstruction Surface
£l mera orentalion o Camaca arientation
Use GPU (if available) Max number of triangles 100000
Reconstruction level Medsum -
- DJIFCT102 Lens: -
Mininum photos lculated point: 5
e P s o == Focel length: 4 Awm Reslution: 3068 2076 px.
DJI FC2103 Lens:-
Focal length: 4 50mm Resolution: 4058 * 2280 px
E DJI FC2103 Lens: -
[———— Focal length: 4 50mm Rasolution: 4058 * 3040 px
DJI FC330 Lens: -
Focal length: 3 81mm Resolution: 4000 * 2250 px
DJI FC330 Lens: -
Focal length: 3§ 1mm Resolution: 4000 3000 px
DJI FC350 Lens:-
Focal length: 3 81mm Resolution: 4000 * 3000 £
iy DY Fesat0s Lens: [~

o W e cancl

[m e il wllvird ‘uﬂm = ‘U‘




Aerial Photo Processing r?ﬁi =

Camera orientation
Camera orientation is the result of a general Alignment of the images used. From this
menu select Global. It's a necessary step to find out if we have a sufficient overlap
between images

X-PHOTO processing manager

STARTING DATA CAMERA ORIENTATIONS 3D RECONSTRUCTION

Tools: gl Recalculate arientation

Hybrid Global + MAX RMS error | Tools: & Recalculae arentation
Incremental Root Mean Square error, -
Global Faster -suitable it is a global indicator of - |
for larger database the quality. The lower is B
Incremental the RMS value, the better | . Lo/ -
Slower - suitable for Is the solution. After il il "
smaller database calculation, it's possible to | = werew
— select “Orientation = 2]
CALCULATION MODE ~ PHOTO MATCHING Accuracy” to check the
Diffgrent options are ﬁ,liﬁlgsz to match photos RMS values.
available with calculation  py similarity or all photos
algorithms based onthe  together Tie Points are points of
dataset interest that can be
recognized on images

Cam era
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Camera orientation
Camera orientation is the result of a general Alignment of the images used. From this
menu select Hybrid. It's a necessary step to find out if we have a sufficient overlap
between images

X-PHOTO

STARTING DATA 3D RECONSTRUCTION

Tools: Kl Recalculate orientation IO} Orientation accura oy £+ Settings

‘Camera orientations A R A
Mode ybria QQ:iiijped
otos pairing strat. imil

Global

Incremental

Hybrid

Global+Incremental

Global
Faster - suitable for larger
database

Incremental
Slower - suitable for smaller
database
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3D Reconstruction

After Calibration we can run Dense Cloud process and create the corresponding
Points Cloud in Low, Medium, High or Extreme resolution

w[alm o w ol

. — : o QQ:l®
W o hem W LA

GPU === E

This command allows to s —

improve calculation using the S —

dedicated GPU (Graphic P'T'i —

Processing Unit)

Using GPU we can increase the

number of points created with

the same reconstruction level

Camera Elaborations
Jrientation
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3D Reconstruction

From Elaboration menu it's possible to use different tools for Visualization, Clean
and Editing Point Cloud
|Show reference points (@Y | Pointsize: [@ Normal |

3D RECONSTRUCTION

STARTINGDATA

14 Save in X-PAD Fusion

Reference Points and v
Point Cloud visualization

|Se|ecﬁonbols: @ B % cleann T 2 Q'|

Selection tools available to
clean Point Cloud

a@ 0

| Edit | Rotate~ [f] Scale (i Reset Mg Reference points | wa
Visible ]
Date elaboration 3/29/2020 5:53 PM

Time elaboration  00:36:16

Editing tools available to | == I

Reconstruction level  Medium

Rotate, Scale Point Cloud | s =

Photos used s

or Add Reference Pointto | =~ s
Georeference data

£0.728m, N -0.156m. Z.0.000m |

B4 Reference points -

- | Selection tools: (& % Clean: f 2 © Edit ~|Rotate~ B Scale (3 Reset

nce points (D Point size: (@ Normal

Elaborations

Cam era
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3D Reconstruction

From Elaboration menu it’s possible to use different tools for Visualization, Clean

and Editing Point ClI

|Show reference points - Point size: I. Normal |

Reference Points and
Point Cloud visualization

|Selecliontools: () % Clean- T 2 Q‘|

Selection tools available to
clean Point Cloud

oud

11 Save in X-PAD Fusion

v Elaboration 1
&  Densecloud

STARTING DATA

X-PHOTO processing manager

CAMERA ORIENTATIONS

uuuuuuuuuuuu

£} Settings

?
?

| Edit | Rotate~ fl Scale (i Reset [ Reference points ™ |

Editing tools available to

Rotate, Scale Point Cloud

or Add Reference Point
to Georeference data

is: @) 5 Clean: T 9 C Edit ~|Rotate~ [ Scale (Bg¢Reset Mg Reference points~

E-1.289m, N 1.591m. Z 0.000m

Elaborations
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3D Reconstruction

From Elaboration menu it's possible to use different tools for Visualization, Clean
and Editing Point Cloud
|Show reference points (@Y | Pointsize: [@ Normal |

CAMERA ORIENTATIONS 3D RECONSTRUC

Reference Points and
Point Cloud visualization

|Se|ecﬁonmls: @ B % cClean: T 2 Q'|

Selection tools available
to clean Point Cloud

| Edit | Rotate~ |:|1 Scale (% Reset [Md Reference points ~

Editing tools available to
Rotate, Scale Point Cloud
or Add Reference Point to

Georeference data

E-0.192m, N -0.180m. Z 0.000m




. . <
Terrestrial Photo Processing OR—~
3D Textured Surface

From Elaboration menu it’s possible to create Surface 3D from Dense Cloud

a[m| o t o
X-PHOTO settings
o

Resolution and size
It's possible to increase
the max number of
triangles in order to
Increase the result

I Save in X-PAD Fusion

v @ Elaboration 1
@  Densecloud
B Suface3D1

Reconstruction level  Medium

nnnnnnnnnn
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Save Elaboration

From main menu it's possible select Save data in X-PAD Fusion with the outputs
that have to be saved

Save data in X-PAD Fusion x X-PHOTO processing manager

STARTINGDATA CAMERA ORIENTATIONS 3D RECONSTRUCTION

Select the 3D results that have to be saved:
[ Save in X-PAD Fusion £} Settings
3D Result | Add i — =
v /aboration ) K A
&  Densecioud [} : & QQxx |l§‘§’
B Suface3D1 ) W 3 LRl . - . -
&  Densecloud O 2 — . o K. - v o e -

] Surfzce 3D 1 O

| Solid orthophoto

Save in X-PAD Fusion

Save Data

a@z ot

Surface 3D A
Name Surface 3D 1
Visible “

Date elaboration  3/31/2020 12:01 AM
Time elaboration | 00:09:58

Settings ~
Max triangles 300000
Properties A

Triangles 299999

Show reference points () Point size: @ Normal -| Selection tools: ¢} T clean: I 2 € Edit #|Rot e feren /85m. 7 0.000m

. i ‘ Camera Elaborations
‘Orientation
m%

Wi, ““\‘\m& f’ﬁh ium ,..ﬂih |ﬂhﬁﬁ W, iy
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Survey Surfaces Design 3D Imaging

& & | 7
Aenal Terrestrial Stereo

photos  photos drawing

Photos processing

r Draw Edit Survey Surfaces
Point | Polyline Line Arc3 Circle Polygon
¥ ¥ points ¥ C+R ™~ ¥

Insert

(

Based on analytical photogrammetry process we can
use the Stereo Drawing funciton for the manual
computation of coordinates in 3D space

GEEMBX

After selecting Stereo Drawing function, we can use
one of the drawing tools from Draw menu.

We can select points and vertexes from graphic
view or directly from the photos from Stereo
Drawing panel.

Once created the point or object we can re-open
Stereo Drawing panel and adjust vertexes position




