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1 Introduction

1.1 System requirements

We recommend a performant laptogésktop to perform all processing with gisualising the point
clouds andprocessing all data is very demanding on the processor and graphical card and requires a
lot of RAM.

Recommended specdésed on most demanding software packagdrP Scene):

1
T

=A =4 =4 =

Processor: Quadore X64, Intel Core i7/Xeon, 8 physical cores
Graphics Card: Dathted graphics card, OpenGL 4.1 or higher, at least 4 GB Memory,
0 For Stereo Rendering: NVIDIA Quadro;
o For VR Rendering: NVIDIA 1080GTX or similar, Oculus Rift or HTC Vive with Touch
Controllers, SteamVR must be installed
Main memory: 64 GB RAM
Hard DislDrive: 512 GB Solid State Drive + Regular HDD
Operating System: 68 A1 2 AyR2gaun 1 {tm 2N KAIKSNJ
Screen resolution: 1920x1080

1.2 General workflow postprocessing

The general workflow for postprocessing tlaserscanner data is shown iRigurel.l .
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FARO Scanner Applanix GNSS module

Raw
GNSS data
(Stormbee.***)

/

applanix

TRIMBLE COMPANY

POSPac Mobile Mapping Suite

Refined
point cloud data GNSS data
(*.fls) (*.dat, *.txt)
Stormbee - scanner

calibration file @ &:FLEX

(config.ini)

Autodesk Recap CloudCompare
T

Refined .
point cloud data
(*.e57, *.las)
T

Figurel.1 STORMBEfost-processing software workflow
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2 Extracting data from FARO scanner and GNSS module

2.1 Extracting data from FARO scanner

2.1.1 Extraction

1. Ensure that the FARO scannerdsvpred off.

2. Remove the B card of theFARO smner. Please refer to the manual of your specific FARO
scanner on how to do this.
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3. Plug the Skard into an Skard reader connected with your laptofCopy the data to your
laptop in a folder of your choice.

Figure2.2 Insert SBcard into computer

2.1.2 Format

¢KS Cl'wh &O0FYyySNI RFEGE A& &0 RMBuURcomaindvdral files and 2 £ R S N
subfolders9 | OK &F ®Ff a¢ T2 (SRERMBEEILONGrE2S)y G4 + aAy3t S

. Bitmaps

, Scans
|_|Main
|| .classid
Scan_file_name.fls

Figure2.3 FARO smner data *.fls folder structure
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2.2 Extracti ng data from GNSS module

Data retrieval uses FileZilla Client Basic (or equivalent) software. Please download and install program
from https://filezilla-project.org/.

1. Connect battery (1 is sufficient)

Figure 2.4 Data extraction: connect battery

2. On the STORMBEPpower on the GNSS avionics (and FARO Focus scanner) by pressing the

large button with the power symbnd) on it.


https://filezilla-project.org/

STORMBEERoftwareUser Manuat, Think3D BVBA
Version N1.1, last nodified 30/09/2018

3. Wait until the large LED is blinkiagd then onnectthe ethernet cable fronthe GNSS avionics
box to your PC.

Figure2.5 Data extraction: turn on GNSS avionics and connect ethernet cable

4. You should verify that the adapter settings of yotlve¥net port are set to the correct fixed IP
address. Otherwise FileZilla cannot connect to it. Opmir Windows settings page and left
click on hetwork and internet settings Go to page "Ethernet". Click on "Change adapter
options". You should now sethe adapters (usually "Bluetooth”, "Ethernet" and "Wil'").

Rightclick on "PropertiesSelect "Internet Protocol version 4 (TCP/IPv4" and click below on
"Properties". You should now see the IP and DNS properties window. Here is where you need

to set the manual IP address to be able to connect WERORMBEWB sually this will be set to

"apply automatic IP and DNS addresses". If it is filled in with other values or you use an

ethernet cable for internet then you should remember to revert the following change

afterwards. Otherwise your (wired) internet connection might not work anymore. The settings

don't affect your WiFi connectionsSet IPaddressto "192.168.53.101" andubnet masko
"255.255.255.0". Leave the rest empBress OK until all windows alesed.

-
1 ‘& > Configuratiescherm > Netwerk enintemet > Netwerkverbindingen

Organiseren ~ Dit netwerkapparaat uitschakelen Problemen met deze verbinding vaststel

"" Bluetooth-netwerkverbindin L‘. Ethernet
— — MindsGarage
>

0 Sicren

400 Gigabit Ethemn

Figure2.6 Ethernet settings 1
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-~

¥ Eigenschappen van Ethemet
Netwerken Delen

Verbinding maken via:
' Killer £2400 Gigabit Ethemet Controller

Deze verbindng heeft de volgende onderdelen nodg

¥ B8 Cent voor Mcrosoft netwerken -~
v A Bestands- en prrterdeing voor Mcrosolt netwerken

¥ 59 GoS pakketplanner

¥ T Network Activty Hook Server Light Wesght Fiter Driver
¥ 4 Intemet Protocol versie 4 (TCP/IPv4)

(] 4 Mcrosoft protocol voor netwerk adapter-multiplexor

¥ 4 Stusprogramma voor Microsoft LLDP protocol v
< >
Beschjving

Transmission Control Protocol/intemet Protocol. Het

standaardprotocol voor WAN-netwerken dat communicatie

MMMM ondering met ekaar
verbonden netwerken

oK Forvderen

Figure2.7 Ethernet settings 2

Eigenschappen van Internet Protocol versie 4 (TCP/IPv4) X

Algemeen

IP-instellingen kunnen automatisch worden toegewezen als het netwerk
deze mogelijkheid ondersteunt. Als dit niet het geval is, dient u de
netwerkbeheerder naar de geschikte IP-instelingen te vragen.

() Automatisch een IP-adres laten toewijzen

(®) Het volgende IP-adres gebruiken:

IP-adres: [192.168.53 . 1 |
Subnetmasker: | 255.255.255. 0 |
Standaardgateway: | |

Automatisch een DNS-serveradres laten toewijzen
(®) De volgende DNS-serveradressen gebruiken:

Voorkeurs-DNS-server: | . . . |

Alternatieve DNS-server: | . . . |

[ Instellingen tijdens afsluiten valideren

] | o ||Arnhren|

Figure2.8 Ethernet settings 3
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Edit View Transfer Server Bookmarks Help

Copy current connection to Site Manager...

New tab
Close tab

Export...
Import...

Show files currently being edited...

Exit

Ctri+s | o AN
ord:

Ctrl+T

Ctrl+W

Ctri+E

Ctrl+Q

POSPac UAV
+ temp
& Downloads
Jd Muziek
% Stormbee Dropbox
System Volume Information
& Video's

Figure2.9 FileZilla open site manager

7. If you have already performed this step once, you can skip this step.

For first use, you need to add ti&TORMBHE a

G2 adisSw vo

t NBaa

fill in the following settings:

- Host: 192.168.53.100

- Protocol: FTPFile Transfer Protocol

- Encryption: Only use plain FTP (insegure
- Logon Type: Normal

- User: guest

- Password: Applanix

Iy Sfgoudavd setShis defoke, skip
4 b SSFORMBHESsiMBly clicking ratSe tekt rid

Site Manager

Select Entry:

| BSTORMBEE V1.0

New Bookmark

Delete

General Advanced Transfer Settings Charset

Protocol:

Host:

Logon Type:
User:

Password:

Comments:

New Folder
Rename

Duplicate

FTP - File Transfer Protocol

192.168.53.100

Only use plain FTP (insecure)

Normal

qguest

Background color: | None b

-

(o] o

Cancel

Figure2.10FileZilla site manager settings

vIY$
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8. Connect to STORMBEHESsing the dropdown menu of the upper left icon and choose
6STORMBEE® CA f S ¥egctitdSTORMBET shov2tiyeyfile structure in the rightand

window.

FileZilla

File Edit View Transfer Server Bookmarks Help

i TR ROXLIFAss

> SITORMBEEV1.0| _ bmame [ | passwors: |

-

Local site: | D:\Documents\POSPac UAV\

i | POSPac MMS

POSPac UAV
Figure2.11 FileZilla connect to STORMBEE

9. Find the data file with the newest date of creation (Last modified) corresponding to yghir fli
Select all relevant file$n the lefthand window go to your preferred folder in which the GNSS
data files may be storedSimply clickand-drag from the righthand window §TORMBEE
onboard data folder) to the lefhand window (your PC folder)

Local site: | DADocuments\POSPac UAV | Remote site: [/
POSPac MMS ~|ah/
POSPac LAV ? bin
@1 temp 7 lib
- & Downloads ? use
i 1 Muziek
- & Stormbee Dropbox
System Volume Information
- W Video's v
Filename Filesize Filetype Last modified Filename N Filesize Filetype  Lastmodifi  Permissi  Owner/G.
] sto 1/1/1
] 1/1/1970
]
]
o
L] stormbee_AP20.022 130259 022File  9/17/2018.. adfrw
L] stormbee_AP20021 130345 021File  9/17/2018.. adfrw
| Stormbee_AP20.020 130204 020File  9/17/2018... adfrw
L) Stormbee1_AP20.019 130302 019File  9/17/2018.. adfrw
|| Stormbee1_AP20018 6,268,544 018File  9/17/2018.. adfrw
Empty diractory. Selected S files. Total size: 30,342,040 bytes
Server/Local file Direc.. Remote file Size Priority Stalus

Figue 2.12FileZilla select files and drag to left screen
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[} |

Filename Filesize Filetype Last modified Filename
Stormbee1_AP20.028 2,160,748 028 File 9/21/2018 10:1... [B] stormbee1_AP20.028
[B] stormbee1_AP20.027
B Stormbee1_AP20.026
[B] Stormbee1_AP20.025
[Bl] Stormbee1_AP20.024
| Stormbee1_AP20.023
| Stormbee1_AP20.022
| Stormbee1_AP20.021
| Stormbee1_AP20.020
Stormbee1_AP20.019
_| Stormbee1_AP20.018
1 file. Total size: 2,160,748 bytes Selected 5 files. Total size: 30,342,040 byt¢
Server/Local file Direc.. Remote file Size Priority Status
B guest@®192.168.53.100
D:\Documents\POS... <<-- /Stormbeel_AP20.027 6,353,332 Norm  Transferring
00:00:05 elapsed  00:00:07 left SR % 3,313,076 bytes (5569 KiB/s)
D:\Documents\POS... <<-- /Stormbeel_AP20.026 9,139,408 Norm  Transferring
00:00:02 elapsed 00:00:17 left . 12.0% 1,103,796 bytes (521.3 KiB/s)
N Naciimanea DAC Z rc hant ADINNANE 077 €44 Nacon

fites(4)—Fatted-transfers—Successfui-transfers<{F

Figure2.13 FileZilla file transfer progress

>

10. If all went well, the text window at the top will display:CA f S (N} yaFSNJ adz00S 4 a

Stormbee V1.0 - guest@192.168.53.100 - FileZilla
File Edit View Transfer Server Bookmarks Help

ErlgM e ok TAas s

| Username: Password: I:

Status: File transfer successful, transferred 977,544 bytes in 1 second
Status: Starting download of /Stormbee1_AP20.024

Status: File transfer successful, transferred 9,139,408 bytes in 17 seconds
Status: File transfer successful, transferred 13,021,020 bytes in 16 seconds

tlllfl

Host:

Figure2.14 FileZilla file transfer succesful

11. Close FileZilla, disconnect the ethernet cable and power off the GNSS avionics (and FARO Focus

scanner) by pressing the large buttaiith the power symbod) on it. Afterwards, disconnect
the flight battery/batteries.

12. Don't forget to revert the changes to the-#eldress window if you use wired internet (through
ethernet cable). See step 4.
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3 Applanix POSPadJAV

3.1 Installation POSPadJAV

POSPacUAV is differential GNSfded inertial posiprocessing software for georeferencing
STORMBEEA TFf A3K({ (O NSBOROBEENERY ALTIK (0 20NNBGAM@DRARE2D Y S| & «
equippedwith IMU and GPS antenniausesGP S$atellite ephemerigtrajectory)andGPS base station

datato achieverobust, centimetre level position and orientation information worldwide.

You can ihd a map showing albase statios worldwide that are used b¥POSPadJAV here:
https://applanixsmartbase.com/You need to (freely) register with Trimble to see the map of all base

stations worldwide(Figure3.1). In case no base stations are near your mission locaR@EPat/AV
allows you to use ApphixSmartBaseption (requires additional Trimble subscription, not free) or use
data from your own GPS station.

T o ‘ B
© 0.9 o - °
§© e Ry o
Share your experience! ° o X o ° o o
00000 | o

L <
Figure3.1 Applanix base stations worldwide

You can downloaBOSPatAV here:

https://www.applanix.com/contact.htm#support

If you are not registered for download yet, please register here:

https://www.applanix.com/reqister.hin

D2 (G2 da! AND-2M¥YBg Y d2ILR NE-¢¥ Rt 2 IR @I&4accdpvinidad the latest
version. Current version at time of writing these instructions: PosPac UAW &ipfile will start
downloading. Simply unpack it and install with defauttisgs. You may need to temporarily disable
you virus scanner during installation.

11
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3.2 Importing GPS trajectories

The following files are required in order to process a trajectory in Applanix POSPac.

U RawSTORMBEApplanixGNSS dathiles (Stormbeel APX2®: ),
U Satellite ephemeris files@pplied byPOSPadAVdatabases),
U Base station data files\pplied by POSPac UAV databasgsar own GPS statign

1. OpenPOSPaUdAV.

2. Ifthisis youweryfirst timerunningPOSPac UAV, please activate your license takialibfeatures.
D2 (2 GKS | LI | yYAE N OBigus¥32h pRt RBIBY GKSTdabBNBIK[
I ySé oAYyR2g gAff 2LSyd tNBaa a! OGAGIGS [AOSya
have received. ¥da a! OGUAGFGS® LF ff oSyl ¢Stttz GKSy @&
has been successfully activatdigre 3.3).

PR - (%] I

Define Comman:

T -BRUX

| Project | Edit | view | Reports | Tools | wingow—
I A Software License Utility 8 PP
d =5 Security Key Upgrade Utility

Start About

Shortcuts + End-User Licensk Agreement | Page POSPac MMS

License T
E2 Project £ X PlanView[My Niter]

4 [E]Applanix test project softwar.

4[E@Mission 1

A POS
f& Camera a
& LiDAR

@sar License Information

29 Base Stations
License Type  |Unspechied [™ Remote Authorization

<rBERT

mported Files License License

Feature Version Used ot Expiry Date Select

Online Activation X

Enter your Entitiement 1D to activate your tool cal license
manager. An intemet connection is required

\ }(XX)(}(XX)(-XXXX-?‘XXX-XXXX-XXXXXXXXKXXX‘ Activate

|
License Server

Serial Number EID Locking Code: l'1 YXD5URHVWESWCP

Figure3.2 Applanix license activation step 1
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0 POSPac Software License Utility

|Yw;oﬂwnmhasbemmsﬂbyacbvatsd! I

— License Information
lcense Type  [Newok | Remote Adhorization %«A}
MMS_GNSS-nertial 83 0 1 A | T
POSED 83 0 2/ s r
MMS_GNSS-inetial_QC 83 0 1/ |msmoos | T
SmartBase_QC 83 0 A 29/09/2018 r
SmartBase 83 0 1 2002008 |
UAV GNSS-nerta |23 |1 2092008 | I

Serial Number: [ xx00¢ EID  XXK00OKK-XXXK-XXXX-XXXX-KXXXK XX XNKKK LoddngCode:'X*XXXX

Hgure 3.3 Applanix license activation step 2

3. INFOFacNA OO 2Y |

Project

StartPage x|

[etN

SmartBase PP-RTX MultiSingleBase

iKS a5 6a56S

O Figdre3MA2 8

GNSS-Inertial

Project

Créate a New Default Project

Before creating a new default project, ensure that you have all the required raw data available]

Click the New Default Project icon on the tool bar or select File, New Project from the menu ba

Save a Project
Click the Save Project icon on the tool bar or select File, Save Project from the menu bar. Next,

Note - Applanix recommends saving a project immediately after its creation.

Modify Project Settings

POSPac MMS provides the user with the ability to change all project related settings under one
Figure 1).

Reference rumber
Froect rame d

Figure3.4 Applanix new default project

4. | K22aS- aCAROPSELINR2SO0 !aé¢d {LISOATEe (G(KS ylIY
project files will be saved.
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5. Import the rawnSTORMBEENSS data files into your project (Stormbeel_ APX20.***). To import
tKkSaS FAESAa SAGKSNI GRNI3I IyR RNRLX (GKS FTAtSa TN
the import tool from the POSPac ribbeshown inFigure3.5. First, glect the Import iconThen
St SOG -bbi®Sopen ¥é file gplorer andfinallyd St SOG a L YL NI é @

Trjectsty Prosenting - POPac MMS.

x_Panvewiyras] x|

Figure3.5 Importing GNSS data files from PosPac ribbon

6. The files will begin to import into the project. A progress bar will appear. Once the files have
successfully imorted POSPac will then automatically attempt to access and download the
necessary satellite ephemeris filfagure3.6 and Figure3.7). Do not press any button whiliais
is going on. This process stegn take several minutes up to half hour or more depending on how
much files there are.

& Data Preview: GPS Ephemerides, GLONASS Ephemerides, GPS Precis... — O X
Download Product Service Filename Available Service
GPS Ephemerides  [AGITENS Ephm1640.18n v RMBLE v
GPS Ephemerides CDDISORB brdc1640.18n v GS Final C... |V
GPS Ephemendes KASIORB brdc1640.18n GS Final C... |~
| | GPS Ephemerides NGSORB brdc1640.18n v &S Final C.. |~
| | GLONASS Ephemerides | TRIMBLE Ephm1640.18g v RIMBLE -
| | GLONASS Ephemerides |CDDISORB brdc1640.18g v ODE >
GPS Precise Ephemerides |[IGS Final (CDDIS)] igs20052.sp3
| |GPS Precise Ephemerides |[IGS Final (CDDIS)] igs20053 5p3 o
| | GPS Precise Ephemerides |[IGS Final (CDDIS)] igs20054.sp3 GS Final C... Vv
GLONASS Precise Ephe... |[IGS Final (CDDIS)] i0l20052.5p3 e S
GLONASS Precise Ephe... | [IGS Final (CDDIS)] igl20053.sp3
GLONASS Precise Ephe... | [IGS Final (CDDIS)] igl20054.sp3
Select |~ Cancel Checking Select Best Available Close Close

Figure3.6 Applanix GNSS data import progress winddw

14



STORMBEERoftwareUser Manuat, Think3D BVBA
Version N1.1, last nodified 30/09/2018

Download Product File Name Status Progress Bytes Service
h GPS Ephemerides |Ephm1640.18n | Downloaded 100% 1 55441 TRIMBLE v
O GPS Precise Eph... 1igs20052.sp3 100% 96507 ‘[IGS Final C... v
| GPS Precise Eph... |igs20053.sp3 100% 96519 [IGS Final (C... |~
O GPS Precise Eph... |igs20054.sp3 100% 96487 [IGS Final (C... '~
O GLONASS Ephe... |Ephm1640.18g 100% 79001 TRIMBLE N
P1-P2 DCB P1P21806.DCB File Not Found ‘CODE b
[l GLONASS Precis... |igl20052.sp3 100% 65489 [IGS Final (C... |~
O GLONASS Precis... |igl20053.sp3 100% 66247 ‘[IGS Final C... v
| GLONASS Precis... |igl20054.sp3 100% 65867 [IGS Final (C... v
Select |~ Preview Express Mode Download Cancel Downloads Import Close

Figure3.7 Applanix GNSS data import progress window 2

7. Once importedPOSPawill ask you to set the antenna for the system in (Bigure3.8). Please
asSit ac¢celSé G2 a! +tmnéd

Rover Antenna Specification X

Rover antenna type is Applanix AV14.

(® Applanix (O Other

Manufacturer Applanix v
Type AVi4 s
OK Cancel

Figure3.8 ApplanixGNS&ntenna used

The raw trajectory will now appear in the working windonsure that the event icon@range
triangles)are present on the trajectoryHgure3.9). These event timestamp®ove that the scanner
was recording drng the flight.If errors have occurred during importing, then a message window will
automatically pop ugFigure3.10andFigure3.11). If so, please consult secti@¥ dTroubleshooting

for solving these errors.
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el T

Figure3.9 Applanix trajectory withzoomed view oforange event triangles

Import Error

The import of C:\Users\E&I SHOP\Dropbox\StormBee\Missions\20180621 AMG volume measurements\Applanix raw
Q data\Stormbee1_AP20.033 failed because a suitable importer could not be found.
The import of C:\Users\E&I SHOP\Dropbox\StormBee\Missions\20180621 AMG volume measurements\Applanix raw
data\Stormbee1_AP20.031 failed because a suitable importer could not be found.
The import of C:\Users\E&I SHOP\Dropbox\StormBee\Missions\20180621 AMG volume measurements\Applanix raw
data\Stormbee1_AP20.032 failed because a suitable importer could not be found.

Figure3.10 Applanix import failure erra message

Import Warning(s)

IMU Data Continuity Check completed with one or more wamings: please view the appropriate message log for details.

Figure3.11 Applanix IMU data continuity check error message
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3.3 Processing raw GNSS data to refined GNSS data

Some GNSS systems are comprised of two GPS antennas mourdadhoside of a long arm which
Fff2¢ga GKSY (2 YSIFAad2NBE G§KS I N¥Qia KSISFORVMBEROE 02 YL
uses the APX20 which has an IMU combined with a single GPS to be more compact. To measure its
initial heading STORMBHitst hasto fly a few seconds (and several meters forward) to allow the GPS

position measurements of that time period to be used to estimate an initial heaBiggre3.12). The

RSTlLdzA & &aK2dzZ R 68 aSi G23éad yAlGAlFtATS FNBY Db{{

20180621 AMG volume measurements SELECTED - POSPac MMS

. c |
Project SmartBase = GNSS-Inertial

+ Project Explorer Start Page X BMW,I

J4ER|20160621 AMG volume mee. |

[ Mission 1 & Project Settings

i3 General Information O

i3 Units
N51°09'57.77136"

@ View
3 Rover Import Longitude E3'48'07.73396" East 0.000 m/s
i3 Satellite Selection
| GNSS-Inertial Processor Altitude 56.305 Down 0.000 m/s
Iming
o Initialize from first position fix
dWVo
GAMS Initial attitude source
Secondary GNSS Lever Amn —
i Export Roll 0.000 deg I Initialize from GNSS track heading
5 Camera ) [ Initialize from GRMS
i@ LiDAR Pitch 0.000 deg
5 SAR [ Initialize from gyro\compassing

Heading 0.000 deg

[] Initialize from VNAV \ttitude solution

Default

Sees!

Figure3.12 Applanix processing initialisation settings

Once the flight trajectory data has been importgdu canmport base station data. Depending on the

mission location and the project planninggymay want touseeither:
1. Data from single base station extracted from POSPhacli 6 & S 0,&dcton83.).S . I 4 S¢
2.5FGF FNRY YdAf GALX S oFasS adl idArzyas aSeediod Ol SR
3.3.2.

3. Data from your own base statigsection3.3.3

¢2 00Saa (GKS @Gl NA2dza LINROSANIAAY R Y HEIOEFRD.2 NZE LIRW | i
]

PP-RTX i GNSS-Inertial Project Settings Batch Publish

Figure3.13 Applanix GNS$ertial processor button
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3.3.1 Single base processing

This is the default processing method when the distance between mission location and reference base
station is below 50km. If the distance-letween is higher than 50k, using SmaBase (requires
subscription) or own local base station might be a better choice depending on your accuracy needs.

1. SelecttiN-Fusion Single Bas&8N2 Y (1 KS RNRLIR26Y YSFogpreBIBR (G KSy Of )

.~ GNSS-Inertial Processor x
Eolmin e D 5o o I
Settings A

t Mission Mission 1 i
GNSS Mode: IN-Fusion Single Base
GNSS Receiver: Primary £
Stabilized Mount: None L&
Base Station No Base Sjation
Heading Sensor: GAMS ¥,

Status A
Alignment Status: Unav:
Paositioning Mode: Unav
Position Accuracy:
001 .01 0.1 10  100m
Message Log 2
Run Close

Figure3.14 Applanix GNS$ertial processor Single Base

A 7

2. A new window will openRigure3.150 @ { St SOG a{ SI NOK (KS Lyi

You have selected either Applanix SmartBase (ASB) or single
base station processing. The project setup is not complete for
this option. The flashing icon suggests the next action.

w»
p
<
(¢p))
[N

Import base stations from files located on your
computer or local area network.

| Search the Intemet for base stations.

Choose a base station from the existing points.

=

)

4 Run the Applanix SmartBase processor to create
your own virtual base station.

Choose any one of the above actions or click 'Yes' to proceed
with the suggested action.

Yes No

Figure3.15 Applanix data base import options
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3. A new window will openPlease activate highate data base stations through search options
(Figure3.16). It is best to search within 50km of your mission location to achieve idjeekt
accuracy. Keep the distance between mission location and reference base station as small as
possible.

Search Radius ’50 km | Search Options | \ Preview Network
Download Date Statil Search Options X |
OJ 6/13/2018  |WAR nd
] 6/13/2018 BRUS Centre of Search Search Dates nd
Coordinate type: I
= [ECNEREIY o i Stat  [13/06/2018 [~ L
] 6/13/2018 DOU il
] 6/14/2018 Preci Latitude: o 13/06/2018 B~
] 6/13/2018 Preci &’NSO 29'17.36078" \
[l 6/12/2018 Preci Longitude: [VIfinclude high-rate data sites '
Il 6/13/2018 Broa - " 1" Skart Single Base Max.
. e ’E4 b i | GNSS distance (km) [ s |
[l 6/14/2018 Preci Height
6/12/2018 Preci —
O = |7 [234159 | L
O 6/13/2018 Preci
[l 6/13/2018 Broa
ox
Select |~ SmartSelect |~ Download and Import

Figure3.16 Applanix data base import higiate data sites

4. {86 806G a{Ay3tS . rniebudat i NEOM ofitieSindoNgural 27)%

Note: Make sure your country/region and language settings for notations of numbers are set correctly.
Decimals should be dot (.) and grouping per thousand should be comma (,jw@thgou will get an

error when the base station data import window opens and you will not see a list of base stations. If
this is the case, adjust the settings in Windows and restart POSPac UAV.
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Find Base Stations

SearchRadius |50 | km Search Optig
Download Date Station D
] 6/13/2018 WARE 40

] 6/13/2018 BRUS 45
B 63208 BRUX 45
] 6/13/2018 DOUR 45

] 6/14/2018 Precise Epl

O 6/13/2018 Precise Epl

] 6/12/2018 Precise Ep|

[l 6/13/2018 Broadcast Ep|

[l 6/14/2018 Precise GL... |Ep

] 6/12/2018 Precise GL... |Ep|

] 6/13/2018 Precise GL... |Ep

O 6/13/2018 Broadcast Ep

Select |~ I Smart Select 'I
SmartBase 4
- Slngle i

Figure3.17 Applanix data base import single base

5. The window will now list all possible base stati¢figure3.18). ¢ KS a$eddt NID2 YY I YR g A €
choosethe closest one to your mission siéend download its dataOptionally, you couldelect
another desired base statioh Y R LINBa a &5 2 ¢ \ffydulwant ApplaRix wilbhed2 NJIi €
download the data and impoit. Once complet2 LINS&da da/ f 2aSé o

Note: It is sometimes possible that when trying to download and import a base statiomst @iv

a0l Gdza SNNRBNJ GCAtS y2i F2dzyRéd ¢KAAa YAIKG oS R
mission or that the base station data was not published that period. The only solution is to choose

the next closest base station and try againk S FNIY { St SOG¢ O2YYIFyYyR gAff
suitable base stations until it has a validated base stafigpically, the quality of the solution will

degrade with an increase in distance between rover and base. For this reason POSPac will always
order the base stations with respect to their proximity to your mission location. POSPac sets an
automatic limit of 200km from the rover to potential base stations, but it is best to keep it below

50km.
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Find Base Stations = (m} X
Search Radius | 200 km Search Options Preview Network Number of Stations Found %
Download  Date Station Distance Dala Deta Database Status Progress KBytes  Service
. T Type Rate e
B 20208 [vus 33.98 Smart Base | File not found oL. |v
[] 2/20/2018 | DENT 38.13 Smart Base | File not found S
O 2/20/2018 | BRUX 56.61 l 30 Smart Base | Imported 100% gB301 IG...
L] 0/2018 | BRUS 56.66 Smart Base IG...
| 2420 LILL 77.12 Smart Base A IG...
= 242072018 7717 Smart Base IG... v
O 2/20/2018 | LMCU 77.27 Smart Base IG...
O 2/20/2018 | PEVL > Smart Base IG...
O 2/20/2018 | DLF1 99.97 Smart Base E
O 2/20/2018 | DLFT 99.97 Smart Base 1G... |v
| 2/20/218 | DELF 99.98 Smart Base oL...
O 2/20/2018 | COUD 10117 Smart Base IG... v
— FNETET-Y 404 A0 o bt
Select - Smart Select - Download and Import ancel
Figure3.18 Applanix data base stations import list
6. hyOS a/f2a8¢ KIFa 06S8Sy ast SOd SR zandisko® yodr basg

201 GA2y Q4

f20FGA2Y

misson area to see your trajectory in more detail.

“] x PlanView3 My Fites] |

10000m

_ & Start

m Snop Meter Grid

0 £ 93599.906 m.44273205m

Figure3.19 Applanix single base station w.r.t. mission trajectory view
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7. You now need to explicitly set that base station as the base station for your mi¥siameed to
FOGAGIGS GKS &t NB 2SO dhatl Eiddif 2 isldNEtivedlkeydR througtethe ( K S
NAO6o62Y YR ( FiGured20h® B2 YB3 d2 HdzNJ YA EdaA2Y

tKSY

YSydz 6KSNBE &2dz aK2dzZ R aStSOu af S

PN NN N ¢ [

<, . & Project Explorer « Zoom|
L & E& f - | Q

Plan 3D Points GNSSRefgsefice |~ F1agsPane Command | Zoom & ZeomQ
View View~ afions T Manager Pane Extents X Zoom

Grophic Views 7ot
T2 Project Explorer % X PlanView[My Filter] %

4[] Applanix test project softwar.
4 (g Mission 1
PO

§s8 Camera
# LIDAR
@) SAR
4 %P Base Stations

& Clobal (brux1 ~ Delete

@ Office entere Project Explorer
Center

Add Coordinate

New Points Spreadsheet
Point Derivation Report
Point List

Rename Points

Average Points Collapse
Coordinate Manager

Set Control Station

Recent Commands

Imported Files

New Plan View
Command Pane
GNSS Reference Stations

Set Primary Station
Set Base Station

Enable Station
Disable Station
Compute RTX Coordinates

Properties

Figure3.20 Applanix set single base station

I as

O0RSTI dzf |

Py TR 6 RGO K2 ¥ &8ickloryyRur neRvANK iase station. This will open a small

{GFraAaz2y

8. Applanix will automatically péorm a quality control analysis of the data of your flight trajectory
and base station data and show you a repdtig(re3.21). There are three types of solutions
reported:

i

i

i

Fixed Solution: very good quality location estimation
0 Should be above0%

o Usually while hovering or flying straight lines with no GPS interference

Float solution: moderate quality location estimation
0 Should be as small as possible

0 Usually during aggressive manoeuvres such as turns or when GPS has interferenc

(close to obstacles)
No solution: no localisation was possible
o0 Should be as small as possible

0 Usually happens during initial minutes while booting up as initial GPS lock has not

happened yet
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Note: if the fixed solution percentage is below 70%, you shéwither investigate why this is. Please
refer to section3.3.4¢6Quality controf F2 NJ FdzZNI KSNJ Aya i NHzOG A2y ad

GNSS QC Statistics X
Statistics Min Max Mean
Baseline Length (km) | 15.97 16.07 N/A
Number of GPS SV 4 6 5
Number of GLONASS |3 7 6
Number of QZSS SV 0 0 0
Number of BEIDOU SV |0 0 0
Total Number of SV 7 13 1
PDOP 123 264 167
Fixed Epoch 4530s Float Epoch 0.0s NoSolution 10s
Fixed Solution 99.78% Float Solution 0.00% No Solution 0.22%

Figure3.21 Applanix single base stationada quality analysis

9. You cannow start the final data refinemenpost-processing by the GN&®rtial processorKigure
322.D2 G2 GKS 1 LILXFYAE NARo6o2y FyR 2LSIgertiai KS at N
t N2 OSaa2 NEA adzBh3/\R 216y 6 A £ The BofdEé raytisdliS & vdarniagwiisf ¢
the distance from the base station to the trajectory or survey area exceeds 2Ukmose to
continued & LINE a aAsyhded befoeAtlde results remain of good quality if thetatice
between base station and mission area is below 50km. Otherwise use E&is@nprocessing or
your own base stationWhen the processing is finished, you will see a rough estimation of the
GNJ 2S00 2NE Qa [Eiguéed aB)AAR Iprg &s itlialdfoaing-0Drd, it $hould be fine.

Pl w =] Applanixtest project software manual - POSPac MMS

o ol

Import Find Base Smanﬁase Applanix Trimble  Create ™
Stations Quality Check SmartBase (ASB) | PP-RTX

— New Project
Open Project
# X PlanView My Filter] X
|« (=] Applanix test project softwar

4@ Mission 1
~POS
§a Camera
# LIDAR
@siR GNSS-Inertial Processor x
49 Base Stations i l@mir el e .L_
¢BERT | )

T — Settings &

Imported Files

GNSS Mode INFusion Single Base
GNSS Receiver. Primary

Stabilized Mount: None

Heading Sensor GAMS M

The initial base-rover separation for forward or backward processing exceeds 20 km. This may lead to results of
i inferior quality when processing a single baseline. Continue?

Status
Alignment Status: Unavailable
Pesitioning Mode: Unavailable

Position Accuracy

Figure3.22 Applanix GNS$#ertial processor processing
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g

Polamim el YR g

Settings H
Mission: Mission 1 -
GNSS Mode: IN-Fusion Single Base
GNSS Receiver: Primary
Stabilized Mount: None
Base Station: PITMOT
Heading Sensor: GAMS hd

Status 2

Termination Status: Normal

Position Accuracy:

00 K1) 0.1 1.0 10 100m
Message Log @

Nominal IN time increment : 0.0050 ~

Qutput SBET time increment : 0.0050

Computing smocthed states.
Processing started
Writing SBET

Termination status : Normal
Executiontime 576

RTS smoother completed w

< >

Figure3.23 Applanix GNS#ertial processing completed

10. Please go to sectiorg3.4and 3.3.5for quality control and data export.
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3.3.2 SmartBase processing

& C 2 NJbasdd pplications a significant productivity improvement in Reaé Kinematic (RTK)
LRAAGAZ2YAY3 KlFa 0SSy I OKAS@OGSR dzaiy3a (GKS 02y O0SL
observables from a dedicated network of GNSS reference stations are processed to compute the
atmospheric and other errors within the networkhese are then interpolated to generate a complete

set of GNSS observations as if a reference station was located at the rover. There are a number of
significant benefits to this approaéh ! LJILI Bage\vhite papér]NIi

The distance to the nearest refence station can be extended well beyond 30 km

The time to fix integer ambiguities is significantly reduced

The overall reliability of fixing integer ambiguities in increased

The cost of doing a survey is reduced by eliminating the need to set up dedlzzgedtations.
No special processing is required in the RTK engine, as it is the casefiradized multbase
approach

[entu an N e 2 e e

Basically, it allows you to select four or more base stations in your vicinity and it then interpolates the
correction data to youmission area. This is more precise than using a single base station as reference,
but is less precise than using your own base station at your mission area during your mission (section
3.3.3. The processing procedure and stegre very similar to the single base station process$ing.

more detailed instructions, please consult the AppldP@XSPatAV manual and support website.

Note: You can use the POSPac UAV HniBmartBase feature, but thisquiresan additional

Trimbk subscriptionOr you can download (for free) the SmartBase VRS manually from their website
48h after your mission. The first method is described in se&i8r2.1"Automated SmartBase
processing, while the manual method is described in sect.2.2Manual SmartBase processing
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3.3.2.1 Automated SmartBase processing

1. { St S Gisior®matBase FNRBY (GKS RNRBLIR2gY Fi§wedz4): y R
7.7 GNSS-Inertial Processor x
Folmie el 50 o I

Settings H
Mission Mission 1 a
GNSS Mode: IN-Fusion SmartBase
GNSS Receiver: Primary 1
Stabilized Mount: None
Base Station No Base ptation
Heading Sensor: GAMS v

Status 2
Alignment Status: Unava
Positioning Mode: Una
Position Accuracy:

.001 01 0.1 1.0 10  100m

Message Log 2

Figure3.24 Applanix GNS$ertial processor SmartBase

A 7

2. A new window will openRigue 3250 @ { St SOG a{ SI NOK GKS Lyi

You have selected either Applanix SmartBase [ASB] or single
base station processing. The project setup is not complete for
this option. The flashing icon suggests the next action.

7 Import base stations from files located on your
| computer or local area network.

| Q Search the Intemet for base stations.

s Choose a base station from the existing points.

A Run the Applanix SmartBase processor to create
your own virtual base station.

Choose any one of the above actions or click "Yes' to proceed
with the suggested action.

Yes No

Figue 3.25 Applanix data base import options
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3. A new window will openPlease activate highate data base stations through search options
(Figure3.26). It is best to search within 50kf your mission location to achieve the highest
accuracy. Keep the distance between mission location and reference base station as small as
possible.

Search Radius |50 km I Search Options | \ Preview Network

Download Date Statil Search Options X
O 6/13/2018 WAR nd
O 6/13/2018 BRUS Centre of Search Search Dates nd

B Coordinat :
B s 132018 BRU) oordinate type St 130612018 [~ |

O 6/13/2018 | DOU Global =
O  |6142018  |Preci Latitude: S 120208
O 6/13/2018 Precil &{Nso 29'17.36078" | i
] 6/12/2018  |Preci Longitude: Inciude high-rate data sites |
O 6/13/2018  |Broa yor = Skpart Single Base Max.
3 &‘E s ] GNSS distance (km) {j i
O 6/14/2018 Preci Height
/ i -
O 6/12/2018 | Preci h\234-159 | i
O 6/13/2018  |Preci
| 6/13/2018 Broa
Select |~ Smart Select v Download and Import

Figure3.26 Applanix data base import highate data sies

4, { SESO0G Aa{YFINIL.FasS¢ FNRY GKS RNER BR2&A). YSydz 4G 0

Find Base Stations

Search Radius 50 km Search Optig
Download Date Station D
O 6/13/2018 WARE 40

O 6/13/2018  |BRUS 45|
B 208 [BRUX 45
O 6/13/2018 DOUR 45

D ‘ 6/14/2018 Precise Ep|

O 6/13/2018 Precise Epl

O 6/12/2018 Precise Ep)

D 6/13/2018 Broadcast Ep|

O 6/14/2018 Precise GL... |Ep|

O 6/12/2018 Precise GL... |Ep

O 6/13/2018 Precise GL... |Ep

O 6/13/2018 Broadcast Ep

Select x Smart Select
SmartBase

Single Base ]

Figure3.27 Applanix data base imporSmartBase
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Note: Make sure your country/region and mge settings for notations of numbers are set
correctly. Decimals should be dot (.) and grouping per thousand should be comma (,). Otherwise
you will get an error when the base station data import window opens and you will not see a list
of base stationslf this is the case, adjust the settings in Windows and restart POSPac MMS.

5. The window will now list all possible base statioRigiire3.28).¢ KS & { YI NI { St SOi¢ O
choose the four closest bases stations to your raissite and download their data. Afterwards,
aSt SO0 GKSY I yR LINB aApplanis Rilbdgvindad fhe datd Rnd impdrdat NI ¢ &
hyOS O2YLX SGSs LINBaa a/ft2aS¢o

Note: It is sometimes possible that when trying to download and import a base statjoreg a

a0l Gdza SNNRBNJ GCAtS y2i F2dzyRéd ¢KAA& YAIKEG oS R
mission or that the base station data was not published that period. The only solution is to choose

the next closest base station and try again. dhg YI NI { St SOG¢ O2YYIlI YR GAf
suitable base stations until it has four validated base stations. Typically, the quality of the solution

will degrade with an increase in distance between rover and base. For this reason POSPac will
always oder the base stations with respect to their proximity to your mission location. POSPac

sets an automatic limit of 200km from the rover to potential base stations, but it is best to keep it

below 50km.

Search Radius @ km Search Options Preview Network Number of Stations Found ﬂ
Download Date Station Distance ?ata ga:a Database Status Progress KBytes  Service 2
vpe ate

N 2202 |vus 33.98 ' SmartBase | File not found oL. |v
[ |2/2020018 |DENT 13813 ' | Smart Base | File not found ' A gl
O | |2i202m8 [BRUX  |5661 GNSS ‘20 |Smart Base [ Imported 100% a1 G v
T 0/2018 | BRUS | 56,66 ' ' Smart Base [iG... |v]
O |z [ 7712 Smart Base A 6. v
0O |2200m8 7717 ' | Smart Base A liG.. |~
O 22em8 |MoU SN 7.27 ' \SmartBase | ' li5... |v]
0O |2i200m8 |Peve . ’ ' SmatBaall | ‘ liG.. |~
O |22002m8 [DLA lagg7 ‘ | Smart Base ' [E.. |v
00 |2200208 |pLFT 9997 ' Smart Base ' liG.. [~
O |220/2m8 |DELF |99.98 | Smart Base ‘ loL.. |+
00 |2:20nm8 |coup [ot17 | ' |SmartBase! | ’ G \/v
= e e =

Select | v Smart Select | v Download and Import Cancel

Figure3.28 Applanix data base stations import list

6. hyOS a/t2aS¢ KIa 0SSy asStSOGSRI 1 KteSMartRage 6 A Y R2
base statiod Q f 2dth réspextyfaiyour mission trajectory
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7. You now need to explicitly set one of the basatisn which you believe is most accurate as the
O2yGNRE a&dFGA2Y F2N) @82dz2NJ YAaAaA2yd [ 2dz YySSR (2
KFYR aARS AF Al A& y20G FOGAGS | {AgHée3RY. Galt& N2 dz3 K
@2dz2NJ YAdaAz2zy ORSTrdzZ 0 Garaarzy meéO0 | fiegkonzy F2f R
@2dz2NJ NBf SOl yid olasS adlriArazye ¢KAa gAff 2LSy |
{GFdA2YyE D

PpjfeleN B Ny 3 [

| & LQ- ':' & Project Explorer ‘ q @ Zoom |

Plan 3D Points GNSS Refesefice | | FlagsPane Zoom % #0omQ
Extents X Zoom

View View~ afions T Manager

Command
Pane

Graphic Views Panes Zoc
#2 Project Explorer 2 X Plan View [My Filter]  x

4[=]Applanix test project softwar.
PO
ks Camera
# LiDAR
@)SAR
4 %P Base Stations

& Clobal (brux1 ~ Delete Recent Commands
@ Office entere Project Explorer
Imported Files Center

Add Coordinate

New Points Spreadsheet

New Plan View
Command Pane

FEBIE ER i He pork GNSS Reference Stations

Point List

Rename Points

Average Points Collapse
Coordinate Manager

Set Control Station

Set Primary Station
Enable Station

Disable Station

Compute RTX Coordinates

Properties

Figure3.29 Applanix set SmartBase control station

8. You can start the final data refinement processing by the GiN&8al processorKigure3.30). Go
G2 GKS 1T LILXFYAE NRoOoo2Y YR 2LISyL Vi8I Xt IN22SBO S
odzid2y YR Ala 6AYyR2¢ gAft 2LISYyd t NSaa awdz/ € d
from the base station to the trajectory or survey area exceeds 20km. Choose to continue by
LINBaaAy3d a, Sas¢ o ! & eyidnioSgBod quality 2 thé distanc& ietwee Baskt G a N
station and mission area is below 50km. Otherwise use your own base station. When the
LINPOSaaAy3ad Ad FAYAAKSRY @&2dz gAft aSS | NRdzAK S
long as it is below).1m, it should be fineFor more detailed instructions, please consult the
ApplanixPOSPat/AV manual and support website.
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9. Please go to secti@B.3.4and 3.3.5for quality control and data expar

Applanix test project software manual - POSPac MMS

_ New Default Project
= New Project
. Open Project

Basey,! GNSS-Inertial
| Processor
SmartBase MultiSingleBase GNSS-Inertial

1P Plan View [My Filter]
4[] Applanix test project softwar.

4[@Mission 1
A POS
i Camera GNSS-Inertial Processor x
Eolmin e 5o o I
@54AR | .

4% Base Stations Settings 2

Miss sion 1

GNSS Mode: IN-Fusion SmarBase
GNSS Receiver: Primary

-

on

4. imported Files plete the project setup now?
& Stormbee1_AP20.020
| JEphm1640.18g
_JEphm1640.18n
31120052 sp3

Stabilized Mount: None ‘'ou have selected either Applanix SmartBase (ASB) or single base
station processing. The project setup is not complete for this option. The
flashing icon suggests the next action.

No Base Station

GAMS

Base Station.

Heading Sensor

)igl20053.sp3
[} igl20054.sp3 Status
|} igs20052.sp3 Ali Import base stations from files located on your computer or
! ignment Status: Unavailable
[igs20053.5p3 o local area network.
()igs20054.5p3 Pasitioning Mode: Unavailable
- Search the Intemet for base stations.
[# bert1640.180 Pasition Accuracy:

[ brux164a00-x45.180 .
Choose a base station from the existing points.

.001 .01 0.1 1.0

4 Run the Applanix SmartBase processor to create your own
virtual base station

suggested action

Figure3.30 Applanix GNS$ertial processor processingmartBase

3.3.2.2 Manual SmartBase processing
This is the free option, but you haveregister yourselfPlease note thathe GNSS correction data of
a \RS close by your mission location is not available 48itilafter youfinished your mission.

1. Go to the Applanix SmartBase websitdtgs://applanixsmartbase.con)/and click on "Learn
More" (Figure3.31).

APPLANIXSMARTBASE™

A SMARTER WAY TO ACHIEVE CM LEVEL POST-PROCESSED DGNSS
Create Your Own Virtual Base Station Exactly Where You Need It

LEARNMORE | TRYIT FREE

Figure3.31 Applanix SmartBase website
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2. If you have not registered a Trimble account, click on "Try it Free" and create your own account.
Once you have an account, you céiokcon "Log In(Figure3.32).

Figure3.32 Applanix SmartBase Login and register for free

3. Log in into you Trimble accou(iigure3.33).

Figure3.33 Applanix SmaBase Login
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