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APS

Automatic photogrammetric processing station

APS is the powerful and widely tested photogrammetry software suite for massive and accurate
UAV data processing.

APS meets all skill-level users by several interaction steps up to the full automatic process.

It runs on your desktop computer or laptop and processes small and medium format aerial
imagery to 2D maps and 3D models with centimetric accuracy.

Main features

. Import images from any Drone/UAV (TIF, JPG)

J Import of GPS data expressed in different formats
. Selectable camera mounting

. Different Bundle strategies

. GCP Import, collimation and visualization

. Radiometric color balancing

o Automatic DSM generation

. Contour lines generation

. Textured Mesh automatic generation

. DTM ground automatic filtering on preset scenario
) Seamlines generation and editing

. Orthomosaic generation

) 3D point cloud generation and view

) All common CAD edit commands

) Orthophoto & True Orthophoto generation

o Lever Arm Management

) Graphical Report
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Main View

When the software starts the following bar will be opened.

The main view is divided in three part:

1. Toolbar, from which you can access some features classified into some tabs ("Tools",

"CAD", etc).;
2. Main window;

3. Log output, where status messages are displayed while processes get developed.

Tor:2015- 05459 Sevwan i apre 0010 - DYS4ME - i 340 M - o Porcer 545

Al teg

Main Buttons

Recent documents
1 APS_G9X_Demo.srf
-y O 2 APS-7_FiumeSauro_UTM-WGSB4-33N_1.srf

save 3 APS_Indicatore_2014-03-15.5rF

i Evaluate Sharpness

=
Eypp Extract GPS from EXIF

@ Test GPU Status
@ View GPU Status

Capture a screenshot

4 C:\Dati APS\...\APS_455.srf

Restart Process

APS main button gives you access to some extra
features and shows you recently opened projects

At this level you can press "New" or "Open" an
existing project.

Evaluate Sharpness is a tool that automatically
highlights images with poor sharpness. It is usefull to
check huge datasets and to find blurred or "windy"
images.

Sharpness tool returns a numeric value related to
image sharpness in a 0-255 range. That rating is
objective, so it could be assigned to each image and
doesn't depend by current image set.

The poor/good cut-off point isn't absolute, because every image dataset has its own features,
coming from light, wind and subject conditions.
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This tool help you to easily find inside a big number of images which are more blurred than others,
but you still need to evaluate if they can be excluded from next process.

For example you can exclude a blurred image one if the overlap allows you to cover its area with
other shaper images.

Or you may choice to keep it in the process if the global sharpness is poor.

Test GPU status applies the GPU test to your graphic card. If your adapter support GPU for APS
computation, GPU options will be enabled. The test is automatically done at APS first start.

View GPU Status shows the latest GPU test results.

Capture screenshot takes a screenshot of your current view and put it in a project subfolder called
"screenshots".

Restart process is usefull when the Bundle orientation process was interrupted for any reason. In
that case you can restart the aerial triangulation bundle process recovering from last valid step.
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Toolbar
This is the main toolbar:

APS 8.0.1 (REMOTE) - Menci Software - www.menci.com - APS_GIX_Demo.srf
Orthophoto

X

Prints

Visual Styles
- 19 Pl 1 @ o) o« B E 6O %E
Mew  Open || Distance Area Foot |Camera | Image Orthophoto Sheet
Paosition Mames:

Status Output |Workflow | Project View User  Select Tutorial About Get Feedback
Tiles Layout

Info Report Data language Update
v wind H

Through this bar you can open and create a new project, display or hide some generic layers and windows
or get information about APS.

TIP: please fill the "User Data" form with your data: it will be usefull to identify the reports you send to
Menci Software if a problem occurs.

Dati Utente - www.menci.com *

Per favore completa questa scheda. Questi dati saranno salvati nel tuo PC
e verranno usati per completare qualungue report invierai a Menci
Software.

Nome {*)IE

Cognome {*)l b

Email {'_*)I o

Azienda I

Telefono I

{*) necessari

Storico Crash v’ 0K 0 Cancel

e —
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CAD Toolbar

APS 8.0.1 (REMOTE) - Menci Software - www.menci.com - APS_G9X_Demo.srf ba
Orthophoto Visual Styles ~

n
=] _— =
[ B ) Il el
=H EEEEE Oy @Y -
Import Export || Point Polyline Spline Text Hatch | Properties Erase Copy Move Rotate Scale Mirror Extend Trim CAD  layers Layers Line Snap  Grid
Options Order Weight
————————————————————————————————————————————————————————————————

In the CAD section there are following commands:

- Import (import a DWG CAD drawing)
- Export (export current drawing to DWG / DXF)
- Draw a Point

- Draw a Polyline

- Draw a Spline

- Insert a Text

- Fill a closed poligon with Hatch
- Call current entity Properties

- Erase selected entities

- Copy selected entities

- Move selected entities

- Rotate selected entities

- Scale selected entities

- Mirror selected entities

- Extend current line up to entity
- Trim current line

- Select CAD Options

- Manage layers

- Select layers order

- Line Weight

- Toggle Object Snap

- Toggle CAD Grid
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ORTHOPHOTO Toolbar

In the Orthophoto section there are the following
Orthophoto

o et Tite Sioe (o commands:
ile Size
A | I e
4006 x 4096 - - R e
Select Enable Apply Discard
Editor Editor Changes Changes

e Select Editor: select your favorite external raster editor (e.g. Photoshop or GIMP). Here you
need to select the executable path.

e Edit Tile Size (pixel): the size in pixel of edited tile.

[ ]

Enable Editor: enable or disable the editor opening when you click on orthophoto.
e Apply or Discard changes

e —
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CREATE A NEW PROJECT

To create a new project, select "New" in the drop-down menu.

The following window opens:

Muovo progetto - Seleziona il dataset - www.menci.com X

Posizione attuale del progetto:

| C:\Users\Luigi\Desktop

ko by
| Certelladi i e
l—‘_lu: arieta dl progeto | Biome del Progetto:
[l
L ot
— Dat:
o

Camera Sensore [ immagini | o] L

0 immagini selezionate - -

- Sistema di coordinate in output

—Strategia di Bundl

¥ Incrementale GRU
I Incrementale CRU

v 3 ok ! "g Batch Process o Cancel

Select the project name and add images.
Browse your files and select correct ones.
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‘™ « APS_vs Photoscan *> Foto v O | CercainFoto R
Organizza ~ Nuova cartella = - ®
M
& OneDrive
% Questo PC
m Desktop
Documenti
IMG_7413.JPG IMG_7414.JPG IMG_7415JPG IMG_7416.JPG
'3 Download
= Immagini
D Musica
B Video
2. Windows (C)
IMG_7417.JPG IMG_7418JPG IMG_7419.JPG IMG_7420.JPG
.+ RECOVERY (D:)
o e »
Nome file: || v| %Imager)qr (~tif;*jpg) v|
| Apri | Annulla

Once added, images are listed in the left side of the window.

Dataset X

4 : i

o

Image Name | X/ Lon | v/1at | Z/ Hgt Var XY Var Z A~
img_7413
img_7414
img_7415
img_7416
img_7417
img_7418
img_7419
img_7420
img_7421
img_7422
img_7423
img_7424
img_7425
img_7426
img_7427
img_7472
img_7473
img_7474
img_7475
img_7476
Img_7477
img_7478
img_7479
img_7480
imn 7481

< J >

o

oo
Importa Posizion Immagini | Aggiungl.. Remove not geotagged | Elimina Selezionate l Elimina Tutte |

Tipo Sensore

[*canon Dxus 127 HS™ (AS NEW CAMERA) x| [ otimizs RGE 5

Importa I Nuovo I Dettagli l Elimina | [~ Varying camera

e

If the images aren't already geotagged, import camera positions file.
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Here you can change the comments and separators to specify the format of your file.
Moreover you can assign the table headers values by clicking on a specific column.
You can also select the units of measurement of angles.

The standard format is:

ID | Latitude | Longitude | Height (amsl and wgs84)| Yaw | Pitch | Roll.

Import External Orientation Parameters X
Input
C:\Users\Luigi\Desktop\OPK\Latina\EO\at3.extor Browse... '
—Parsed Data
Comments: I‘MTW‘——- Separators: I,.———
e —
Click... Click. 1)  Click. | Click.. | Click.. | Cick.. | dik.. |~
117_9109 4591219.303860  3538.296459 -0.000048 -0.002421 3.136242
117_9110 2390580.428341 4591217.867224  3537.558845 0.002476 -0.001814 3.134833
117_9111 2380953.188191 4591216.967794  3537.312659 0.003804 -0.003279 3.1349089
117_9112 2389325.224032 4591216.846335  3536.657176 0.002613 -0.003464 3.135332
117 9113 2388684.753455 4501217.118830  3535.628570 0.002833 -0.003790 3.134826
117_9114 2388028.363711 4591218.273236  3534.236419 0.004783 -0.003501 3.134563
452_7129 2386023.828623 4589494.951960  3633.824486 -0.005514 -0.002639 -0.001996
452_7130 2387699.529043 4580405.603228  3635.968593 -0.006516 -0.001063 -0.001213
452_7131 2388404.599071 4589496.848840  3637.691252 -0.004316 0.001902 -0.001333
452_7132 2380005.689062 4580497.702340  3637.853042 -0.006042 0.000152 -0.001386
452_7133 2389782.443229 4589498.582729  3638.328838 -0.004819 0.000152 -0.001191 v
~Imported Points
D | X | Y | z | Omega(Yaw) |  Phi(Pitch) | Kappa (Headin A
117_9109 2301225.528027 4501219.303860  3538.206459 -0.000048 -0.002421 3.136242
117_9110 2390580.428341 4591217.867224 3537.558845 0.002476 -0.001814 3.134833
117 9111 2380053.188101 4501216.967794  3537.312659 0.003804 -0.003279 3.134089
117_9112 2389325.224032 4591216.846335 3536.657176 0.002613 -0.003464 3.135332
117_9113 2388684.753455 4501217.118830  3535.628570 0.002833 -0.003790 3.134826
117_9114 2388028.363711 4501218.273236  3534.236410 0.004783 -0.003501 3.134563
452_7129 2386923.828623 4589494.951960 3633.824486 -0.005514 -0.002639 <0.001996
452_7130 2387600.520043 4580405.693228  3635.068593 -0.006516 -0.001063 -0.001213
452_7131 2388404,599071 4589496.848840 3637.691252 -0.004316 0.001902 -0.001333
452 7132 2389095.689962 4589497.702340  3637.853042 -0.006042 0.000152 -0.001386 ¥
<
— Angles
sdetAl | unselectan | Reset Assignments Fbeg [eod [ Rbd)
\ _../ )
~ Output
Separator {default ",")[_ Save As.. I ‘ « Import o Cancel

After you can name the camera and click "Ok".

MNome nuova camera n

Canon I{US 127 HS (AS NEW CAMERA 0K Cancel |

e —
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The following window automatically opens.

Muovo progetto - Seleziona il dataset - www.menci.com

Posizione attuale del progetto:

E"_L I C:\Users\Luigi'Desktop
! A/ Cartella di progetto Mo del Progetto:

| 4984
— Datasets
Camera Sensore | Immagini | @ Add
Canon IXUS ... RGB 12
* Remove
3 Rrimuovi tutto
12 immagini selezionate
- B
~#Sistema di coordinate in output
Sistema di coordinate

[¥ Incrementale GPU
[ Incrementale CPU

L 0K g Batch Process 6 Cancel

Now you can set coordinates system and then click OK.

Sistema di coordinate: - www.menci.com

Proiezione:l UTM

LI Datum: IWorId Geodetic System 1984

ll Fuso: |32 M

Unita: IMeters

[l [

oK
Mostra la stringa v

- 0 Cancel

e —
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The following window shows an overview of the area.

Selezione da piano di volo - www.menci.com

X
A
Mappa  Satellite o
Barberino
di Mogallo
Borgo San
Lorenzo
rato Em
Sesto Bagao o
Florentino Casentingsi . Romagna
1 Firenze
Poppi
Bibblena
&m )
3 padl
Montevarchi s
it
nano, Arezzo (&:‘J
Sobeldi
3l dElsa
{70 } Castighion
Siena Fiorenting
Cortona
35
cEn B8
iciano
Chianciano
Terme
5157 ] +
Paganico Bagni San
Flippo L - i Visualizza
San (350110 £ ey Vv ML e ¢ £ Importa [ Piano di volo [ Nome delle immagi ¢ oK 0 Cancel
2095 Google- Oatimappa  Terminla sondzionl d Lac un emers nala maEay) W AOI T Postiont dell camara — Aot
< > ‘
Click Ok.

The bundle automatically runs.
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GCP

Optionally you can insert and collimate Ground Control Points and Check Points. Points must be on
the same coordinate system of GPS data.

GCPs are used to refine the bundle orientation and CPs to verify results.

Their management (import, collimation and use) is the same.

Any modify to GCPs should be done before any next data extraction because their contribution
affects the whole project development.

By clicking the GCP button you will open the GCPs manager window.

@ Tools AD Ortho phot
) "X
S
oI @ (v
New Open Distance Area FO(

APS_ESx_Dumsf X

\;' Ocht R @ Add
Q iy Gces E s »

Q@ Aol Hol:s » @ e

jin] | Collimations | ResX | ResY | Res? |

5 Batch
Radiometric -
e Balancing » @! Remove All
@ DSM 3
et Mesh »
@
v DTM (Ground) » 0 paints added
Contour Lines [3 0 paints evaluated
Seamlines [ 3 |
{‘;' Orthophoto 3

()
MU ;
@ 7 Run Bundle (%] H (O Repart Legend Close
Abort )

Importa i GCP 1 x
IC:\Uselrs\Lufgf\Dalsk’mp\Stage'MalncES\I“J‘\}'\PSJSJL NGCP\CGP._¢ di Hotd Seleziona
r— Dati originali
|Commenn #%@+ I | Separatori: |, ; I
Click.. ] Click... Click.. | Click... ~ H H H
e s S e To add a new list of points click on
Ti6 11.472703 43.576074 175.446600
T17 11.474092 43.575092 154.776200 the add button then through the
Ti8 11.471196 43.576548 175364100
Ti9 11.473143 43.574980 151.567100 browse command you can upload
T20 11.471047 43.575012 151.491900
T21 11.470562 43.575123 153.090500 H
T22 11.468401 43.573633 171.087800 the IlSt Of your GCPs.
T23 11.469470 43.572611 170.590000
T24 11.471066 43.571709 175.104100
T27 11.468202 43.571984 172.812500 v h | ” b h A h
This list will be shown in the GCPs
i~ Importati

manager window. Every point must
x/east y/north 2Z/altitude . . . . .
11472703 43576974 175446600 have its informations listed in the

11.474092 i 99 154.776200

11.471103 6 1?5.3(?4100 fo”owing fo rmat:
e : id/longitude/latitude/height.

11.468401 3
11.469470 3.572611 170.590000
11.471066 43.571709 175.104100

>

tutto | Di i tutto | Azzera gli assegnamenti

%
W

~Output

Separatore (default ",") Salva come H ‘ 4 Importa £ cancel
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Once you have imported the final list of your points, close the dialog to view the GCPs overlaying
the raster overview.

By clicking on each target you will be able to open the monoscopic collimation window. It shows
all the images related to the selected point.

You have to collimate the point on each image it overlaps.

I Left click to colimate point -~ Right dlick to remave collimation ~~ NUMPAD numbers to refine colimation Paints Propertiss

T
1 <4 » | Current Image 1/11 - mg_2435 _ Track Poink Remove Current Image I oK I Canicel I l [ Calimations: 11

To collimate a point press left click (green cross), to remove collimation right click (yellow cross).
Once you have collimated the point on the first image the software will track automatically it on
each image where is overlapped.

The point is going to need a further check since it could not be well located. If you have collimated
the first point erroneusly the software will track that point.

To fix this mistake select again the correct point and then click on Track point button.
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Verify this automatic transportation on each image in order to refine or exclude incorrect
collimations.

Left-right arrows at the bottom of the window allow you to change current image.

To exclude an image from the collimation set remove the check from the related box, or click on
"Remove current image" (it is a temporary exclusion only).

After all the points are collimated, click on "Evaluate" to start the external orientation refining.

The computation result will show for each point its residuals. Different colors highlight the point
accuracy:

e Green: the accuracy point is high.
e Yellow: the accuracy point is medium
e Red: theaccuracy pointis low

b} | Collimations J Resk [ Resy | ResZ 1 WY var J Zwar 1
DDDH 13 0.000000 0.000000 0.000000 0.000000 0.000000
00zs g -0.056650 0.010253 -0.168865 0.000000 0,000000
o e
DDIZ 9 0.010745 0.051466 -0.204506 0.000000 0.000000
MicEmem
[vloozo 10 0.085500 -0,115895 0,088836 0.000000 0.000000
DDDII 11 0.000000 0.000000 0.000000 0.000000 0.000000

7 points added

5 points evaluated
add @ Remaove 3! Remove Al 7 Evaluate (x| {0 Miew Repart ﬁli Legend

The accuracy depends on the flight altitude and it is usually related to the dimension of 2 pixels.
You can check these values through the "Legend" button.

Through the Legend button you can change the value related to the accuracy by typing new ones.

GCP Legend " LX)
- El |

= H|gh accuracy —

0114 (m) -E| f
5--Med|um ACCUracy —

rLow accuracy ——

oK | Cancel |
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Area Of Interest (AOI)

If you need to process a subpart of the total project area, you can draw an AOI (area of interest)
on the raster overview.

NOTE: define a bounding AOI in order to surround the dataset and exclude poor quality border

area.
Normally you can consider an area just beyond the "drone" coverage area (see the sample).

Orthophoto Visual Styles |

| ] 3 wed | = [ prap | Ta 1= M
7 o / " S| e | (d 15 @ MGGy
‘/‘i‘ xt‘ =] " O] G ||| s v'J 1 -‘)[i = ‘L—A el s e
| Distance  Area Foot |Camera | Image Sheet Images Status | Output Workflow || Project View User Select Tutorial About Get Feedback
| Prints Position Names Layout || Info Report Data Language Update |

’ APS_G9X_Demo.sif x |
WorkFlow

Overview

W Geps [

Batch

A Radiometric
Lol Balancing

s “ DTM (Ground)

s [0 Contour Lines

< Seamlines
b5

Orthophoto

I I 733755.348, 4823444.660

To draw an AOI left click on the mosuse, to close it, right click and select Close.

L
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Radiometric Balancing

APS supports the radiometric color balancing of point cloud and orthomosaic.
If you want to apply that correction you need to click on related button and start the process.

: _;I -"}W Owerview E>

% *[E' cees (BN s B
.-; “_E.%@ AT &gﬁ Holes
o @ Radiometric Balandng [

A different balance is computed for each sensor type. When the process is completed, a balanced
low-res overview will be displayed.

You can switch between sensor type balances using the arrows at bottom.

Radiometric balancing preview ﬂ

RGB s 41 r
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DSM & Point cloud

DSM procedure builds the surface 3D model.

& Strumenti

| || Distanza Area
|

R ||| E
Foot

Posizioni | Nomi Immagini ||| Stato {Output
prints 'defla camera immaqini

) Uikl e S i e e ']

APS 76.1 - Menci Software - www.menci.com - confronto.srf

= M
3 " L - il
‘r'{‘ o = ® s —a S |

Info Dati  Selezona Tutonal About Aggiomament Valutazone
Progetto Utente lingua

]

[k l Anteprima [
J E oers [l cPs b

J || a0 [ Bucni B

Batch

o

=

-+

‘ ‘ DTM (Terreno) b
W E’ Curve dilivelo  [»

['}H Seamlines p

(=)

Ortofoto DTM (']

Outputlog , St A e R R e G pr e e N L
13-06-2016- 16,1852 Session started (elapsed 00 00.00) - 12126MB - Available 5768 ME - Used Percent 27 %
13-09-2016 - 16:19:05 Project open - Session started (elapsed 00-00:00) - 12126MB - Available 8728 MB - Used Percent 28 %

4, Log 3

Before starting the process you need to input the DSM resolution step, expressed in meters.

_699991.39" 4827924,148 .

The default step is the optimal resolution value: any lower value produces an interpolated DSM.

Anyway the default step can be rounded to the bigger integer in order to make the DSM

resolution clear for human users.

Opzioni di generazione

step di ricostruzione (m) | 0,252362 v Riempi | buchi

© concel

Dati grezzi DSM Nuvola di Punti

0%

Totale

© Annula
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By selecting "Fill DSM holes" any hole in the final result will be interpolated and filled.
DSM extraction process consists in three automatic steps:

1. Raw data extraction
2. DSM filtering
3. Point Cloud generation.

Once the process is finished APS asks if you want to see generated point cloud.

DSM 2D raster data displays elevations using a colorimetric scale.
The relationships between colors and elevations will be shown on right side of CAD window.

o) < |

Visual Styles

. |[[Ges) o=n T | =

o= == R BV v g
Sheet || Images ||| Status | Output|Workflow| | Project User  Select
ayout Il | o Report Data_Language
: i

[ Windows ]

=} =2 |
Tutorial About Get  Feedback
Update

~ APS_G9X Demo.srf x |
WorkFlow

Overview
b Gees B cps

J || Aot [ Hotes B

7 Ll Balancing
/Il DSM
541 Mesh

s |4eY|  Seamlines

Orthophoto

[ Camerd

733094.189,4823589.540

To view 3D Point Cloud you have to click on "more" button and select "View Point Cloud".

'im - . I

o View Report

—

gﬂ Mesh =) View Point Cloud
Fme Remove
v K DTM (Ground) [l

Export PointCloud as ASCI XYZ
b Export PointCloud as ASCH XYZRGE

r Contour Li i
= by - Export PointCloud as ASCII (band selection)

. Export PointCloud as LAS/LAZ
r FE*H%? Seamlines !5; i cptali

Export DSM as GeoTIFF

W b | Export DSM as AAIGrid
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The free cloud stream viewer CloudView will be opened in a separated window.

o CloudView ver. 2.1.0.0 - Mensi Software - www.menci.com - Cloud
Main

> I® A A - "
Points size Level Of Detail 14 N N r $rop Wk WNE ESE
| % , 450 4%
J @ e V 1 = = | @scttom MELert I NW
Open Close RGE | NGE MRG Elevaion Anaghyoh Info  Measure Measute | _ = 45
Distance Ares | W Front S Right # s
Cloud Management Tools 30 Views

Clowd X |

-5

Visui

CloudView supports different cloud representations (for example if the cloud include NGB o NRG

channels), predefined 3D views and basic measurements.

Generated point cloud (that one is stored inside project's "Grid" subfolder) includes all color bands

coming from different sensor types of the project.
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MESH

Once the DSM is available, APS can apply a triangulation to it and generate a mesh. You can add or
not textures to meshed surface.

Sensor Type
=
| :@ cers Y ces B Sensor Type:
Y N oo BYeuni p |Rce ki
a} bie MGE
oK I Cancel I
Bllandamento
Radiometrico
DEM ¥
@ Iesn ¥
[ U I, SOSNN .

If you select textured mesh and more than a sensor is defined in the project, you have to select
from which kind of sensor APS will extract raster data.

After process is finished, the result is visible inside ScanView free viewer (if you don't have it ask
for free installation to Menci Software).

The mesh can be exported to common vtp, obj and ply file formats.

B
LS
&

ScanView - Menci Software - www.menci.com - [Mesh_000-002.vtp] =R v,“-:;:: |
File View Toclz Window Help =& %

EEED WE I »Bl===&8006 TZEIDWEDI D

Models List

Name
¥ mesh 003003
3 mesh_002.000
2 mesh_002-001
T mech_002-002
V mesh 002003
7 mesh_c01-000
¥ mesh_002.004
2 mesh_003-001
T mesh_003-002
¥ mech 01003
7 mesh_001-004
2 mesh_000.-002
T mesh_000-003
V mesh_003-001
¥ mesh 003002

Reacy Loaded 458574 ponts and 905075 faces. Viewing 458574 pomnts and 905075 faces.
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DTM
Now you can extract the DTM by button DTM in the WorkFlow panel.

When you start the DTM command you can select which method apply.

Select DTM generation process

[ Build DTM from Tie Paints

™ Build OTM from DSM filtering
(*) available after DSM generation only

0 Cancel

Here you can choose between building DTM from Tie points or by filtering DSM.

If you choose "filtering DSM", you have to select the "scenario" that better fit your dataset AOI
(country, suburban, urban and metopolitan).

The right scenario depends by density and size of over-ground object inside the AOI.

Another customizable parameter is the "curvature threshold", expressed in radians.

Curvature threshold means the limit under which slopes are considered "ground".

If a slope is bigger than the curvature threshold, the surface object that includes this slope is
removed as over-ground (tree, building, etc.).

Combining the scenario with the curvature threshold you can refine the ground filtering.

DSM before. DTM after filtering.
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CONTOUR LINES

Contour lines are based on ground data. When you click on contour lines button you have to select
the minimum and maximum elevation approximated by lines and the elevation step between
lines. The simplification factor is used to simplify output lines by discarding some vertices.
Simplification value must be greater than zero and lower than the contour step. The default value
is contour step / 1000.

Contour Lines - www.menci.com

Minimum Elevation: 1 640,000
Maximum Elevation: 1 620,000
Contours Step: 1 2.5

[ Simplification factor

%" Generate £3 Cancel

After contour lines will be computed, they will be displayed on DTM.
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SEAMLINES

APS allows the automatic generation of seamlines and their editing.

It is a very useful tool especially for the next orthophoto generation step, but it isn't strictly
required:

if you choose to not use editable seamlines, APS will extract and use approximated seamlines for
internal purposes.

e

Tools

G

Distance Area

‘}‘

Foc
Prin

Radiometric
G Balancing

D5M

Mesh

b

b

b
4 ﬂ DTM (Ground) [
I-._,I Contour Lines 13
ICI Seamlines 3
T—,‘ M Orthophoto 13
I-:,I True-Orthophoto  [i#

Once you click "Seamlines" button the software automatically starts with generation of seamlines,
warping images on target area map.

e —
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SeamlLines Generation - wwy

| - Background
|‘usremaumng © Abort *5“ B il D C Q =

Seamlines editing provide you a controlled result on orthomosaic generation.

You are able to decide which part of every image composes the mosaic, by including in the same
image all elements of given subject (for example building roofs).

Click inside the seamline to edit. Click to draw an area and press right mouse button to apply
changes.

erazione delle seamiines - - rE——

Sfondo

bo | c ‘-,C‘\\zmum & T =) swe =

Vi
42}
54

O A Ciccare dentro la seamine per edtare

e —
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o T T T —

Sfondo

[ Ciceare dentro Ia seamine per edtare

Validate editing of seamline by button "Validate All" that lead directly to the next seamline to
edit.

. ]
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ORTHOPHOTO

To build the orthomosaic you have to process DTM before. If DTM has not been generated APS
will build it automatically.

MNew Open

v G ?
Q DSM b
=2 Mesh P

Q DTM (Ground)  [p
._;_. Contour Lines [
@ I
b

b

Seamlines

ol
14 Orthophoto

m True-Orthophoto

Before starting the process you need to type the target GSD (ground sample distance) resolution,
expressed in meters.

Proposed value is the optimal, but you are free to round that value to a bigger one.

OrthoPhoto GSD

—Target G50 {m)
0.081 ™ Round

~Tiles

W Setup Tiles E Import Tiles

o oK €3 Ccancel

Menci Software Srl - Copyright © 2016
contact@menci.com
http://www.mencisoftware.com / www.menci.com Pagina 28




If the radiometric balancing step was done, its result will be automatically included into
orthomosaic production.

Building Orthophoto - www.menci.com

-3

Y i

[~ Orthophoto Progress I

‘ Abort
| o

| Pyramidal Levels | (M

When the process ends, ortophoto automatocally opens.
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TRUE ORTHOPHOTO

To get the true orthomosaic you have to process DSM before. If DSM has not been generated APS
will build it automatically.

L] L
L+ i
Mew  Open

Batch

Radiometric
Balancing

<

FEEE = EE &

a )l «=
103 |

D5SM

&z

Mesh

DTM (Ground)

) &)

Seamlines

) &%

Orthophoto

b
b
b
b
ComourLines [
3
b
b

True-Orthophoto

Before starting the process you need to type the target GSD (ground sample distance) resolution,
expressed in meters.

Proposed value is the optimal, but you are free to round that value to a bigger one
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GLOSSARY:

o DEM: a Digital Elevation Model is a digital model or 3D representation of a terrain's
surface.

e DSM: a Digital Surface Model represents the surface and includes all objects on it
(buildings, trees, ...).

e DTM: a Digital Terrain Model represents the bare ground surface without any objects like
plants and buildings.

e Orthophoto: an orthophoto, orthophotograph or orthoimage is an aerial photograph
geometrically corrected ("orthorectified") such that the scale is uniform: the photo has the
same lack of distortion as a map. Unlike an uncorrected aerial photograph, an
orthophotograph can be used to measure true distances, because it is an accurate
representation of the Earth's surface, having been adjusted for topographic relief, lens
distortion, and camera tilt.

e Normal: In geometry, a normal is an object such as a line or vector that is perpendicular to
a given object.

o Camera Passport: file that describe the camera geometric parameters by lens focal,
distortions and sizes.

o Camera Calibration: process to extract a camera passport from an image dataset acquired
by a given camera

e A polygon mesh (MESH) is a collection of vertices, edges and faces that defines the shape
of a polyhedral object in 3D computer graphics and solid modeling. The faces usually
consist of triangles, quadrilaterals or other simple convex polygons, since this simplifies
rendering, but may also be composed of more general concave polygons, or polygons with
holes.

e Seamline: a line of junction formed by sewing together two images along their margins.
They are propaedeutic to orthomosaic.

e Ground Control Point or Check Point: a point located on the ground by precise surveying
that when identified on aerial photographs provides the control necessary for producing a
photomap.

e GSD: ground sample distance is the distance between adjacent pixel centers projected on
the ground.

L
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APS
WORKFLOW

New Project

Select Folder Destination

Set Coordinate System

Upload Images and
Upload GPS/IMU data

Upload GPC

Collimation GPC

Upload Check Points

Collimation Chek Points

AOI selection

Radiometric balancing

Generation DSM

Generation Mesh (optionally)

Generation DTM

Generation Contour lines

Generation and editing seamlines

Generation Orthophoto*

Generation True Orthophoto**

* To build Orthophoto you have to process DTM before and eventually edit the seamlines.
**To buld True Orthophoto you have to process DSM before. DTM is not strictly necessary.
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