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1 Introduction  

1.1 System requirements  

We recommend a performant laptop/desktop to perform all processing with as visualising the point 

clouds and processing all data is very demanding on the processor and graphical card and requires a 

lot of RAM. 

Recommended specs (based on most demanding software package FARO Scene): 

¶ Processor: Quad-core X64, Intel Core i7/Xeon, 8 physical cores 

¶ Graphics Card: Dedicated graphics card, OpenGL 4.1 or higher, at least 4 GB Memory,  

o 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 Disk Drive: 512 GB Solid State Drive + Regular HDD 

¶ Operating System: 64-ōƛǘ ²ƛƴŘƻǿǎϰ т {tм ƻǊ ƘƛƎƘŜǊ 

¶ Screen resolution: 1920×1080 

1.2 General workflow postprocessing  

The general workflow for postprocessing the laser scanner data is shown in Figure 1.1 . 
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Figure 1.1 STORMBEE post-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 scanner is powered off. 

 

2. Remove the SD card of the FARO scanner. Please refer to the manual of your specific FARO 

scanner on how to do this. 

 
Figure 2.1 Remove SD-card from FARO scanner 
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3. Plug the SD-card into an SD-card reader connected with your laptop. Copy the data to your 

laptop in a folder of your choice. 

 
Figure 2.2 Insert SD-card into computer 

2.1.2 Format  

¢ƘŜ C!wh ǎŎŀƴƴŜǊ Řŀǘŀ ƛǎ ǎǘƻǊŜŘ ǿƛǘƘƛƴ ŀ ŦƻƭŘŜǊ ƴŀƳŜŘ άϝϝϝΦŦƭǎέΦ It should contain several files and 

subfolders. 9ŀŎƘ άϝΦŦƭǎέ ŦƻƭŘŜǊ ǊŜǇǊŜǎŜƴǘǎ ŀ ǎƛƴƎƭŜ STORMBEE flight (Figure 2.3). 

 
Figure 2.3 FARO scanner data *.fls folder structure 

  



STORMBEE Software User Manual ς Think 3D BVBA 

Version N°1.1, last modified 30/09/2018 

5 
 

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 STORMBEE, power on the GNSS avionics (and FARO Focus scanner) by pressing the 

large button with the power symbol  on it.  

 

  

https://filezilla-project.org/
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3. Wait until the large LED is blinking and then connect the ethernet cable from the GNSS avionics 

box to your PC. 

 
Figure 2.5 Data extraction: turn on GNSS avionics and connect ethernet cable 

4. You should verify that the adapter settings of your ethernet port are set to the correct fixed IP 

address. Otherwise FileZilla cannot connect to it. Open your Windows settings page and left-

click on "network and internet settings". Go to page "Ethernet". Click on "Change adapter 

options". You should now see the adapters (usually "Bluetooth", "Ethernet" and "Wi-Fi"). 

Right-click on "Properties. Select "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 with STORMBEE. Usually 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 changes 

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

don't affect your Wi-Fi connections. Set IP-address to "192.168.53.101" and subnet mask to 

"255.255.255.0". Leave the rest empty. Press OK until all windows are closed.  

 
Figure 2.6 Ethernet settings 1 



STORMBEE Software User Manual ς Think 3D BVBA 

Version N°1.1, last modified 30/09/2018 

7 
 

 
Figure 2.7 Ethernet settings 2 

 
Figure 2.8 Ethernet settings 3 
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5. Open FileZilla 

 
6. File -> Site Manager 

 
Figure 2.9 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 the STORMBEE ŀǎ ŀ ƴŜǿ άǎƛǘŜέΦ Lf you have set this before, skip 

ǘƻ ǎǘŜǇ тΦ tǊŜǎǎ άbŜǿ {ƛǘŜέΣ ŎƘŀƴƎŜ ƛǘǎ ƴŀƳŜ ǘƻ STORMBEE by simply clicking on the text and 

fill in the following settings: 

- Host: 192.168.53.100 

- Protocol: FTP- File Transfer Protocol 

- Encryption: Only use plain FTP (insecure) 

- Logon Type: Normal 

- User: guest 

- Password: Applanix 

 
Figure 2.10 FileZilla site manager settings 
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8. Connect to STORMBEE using the dropdown menu of the upper left icon and choose 

άSTORMBEEέΦ CƛƭŜ½ƛƭƭŀ ǿƛƭƭ Ŏƻƴƴect to STORMBEE and show the file structure in the right-hand 

window.  

 
Figure 2.11 FileZilla connect to STORMBEE 

9. Find the data file with the newest date of creation (Last modified) corresponding to your flight. 

Select all relevant files. In the left-hand window go to your preferred folder in which the GNSS 

data files may be stored. Simply click-and-drag from the right-hand window (STORMBEE 

onboard data folder) to the left-hand window (your PC folder) 

 
Figure 2.12 FileZilla select files and drag to left screen 
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Figure 2.13 FileZilla file transfer progress 

10. If all went well, the text window at the top will display: άCƛƭŜ ǘǊŀƴǎŦŜǊ ǎǳŎŎŜǎǎŦǳƭέΦ 

 
Figure 2.14 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 button with the power symbol  on it. Afterwards, disconnect 

the flight battery/batteries. 

 

12. Don't forget to revert the changes to the IP-address window if you use wired internet (through 

ethernet cable). See step 4. 
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3 Applanix POSPac UAV 

3.1 Installation  POSPac UAV 

POSPac UAV is differential GNSS-aided inertial post-processing software for georeferencing 

STORMBEEΩǎ ŦƭƛƎƘǘ ǘǊŀƧŜŎǘƻǊȅΦ Lǘ ŎƻǊǊŜŎǘǎ STORMBEEΩǎ ŦƭƛƎƘǘ ǘǊŀƧŜŎǘƻǊȅΣ ƳŜŀǎǳǊŜŘ ƻƴ-board by APX20 

equipped with IMU and GPS antenna. It uses GPS satellite ephemeris (trajectory) and GPS base station 

data to achieve  robust, centimetre level position and orientation information worldwide. 

You can find a map showing all base stations worldwide that are used by POSPac UAV here: 

https://applanixsmartbase.com/. You need to (freely) register with Trimble to see the map of all base 

stations worldwide (Figure 3.1). In case no base stations are near your mission location, POSPac UAV 

allows you to use Applanix SmartBase option (requires additional Trimble subscription, not free) or use 

data from your own GPS station. 

 
Figure 3.1 Applanix base stations worldwide 

 You can download POSPac UAV here: 

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

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

 https://www.applanix.com/register.htm  

Dƻ ǘƻ ά!ƛǊōƻǊƴŜ {ǳǇǇƻǊǘέ ­ ά5ƻǿƴƭƻŀŘ ŀƴŘ ¦ǇŘŀǘŜǎέ ­ άtƻǎtŀŎ ¦!±έΦ Please download the latest 

version. Current version at time of writing these instructions: PosPac UAV 8.3. A zip-file will start 

downloading. Simply unpack it and install with default settings. You may need to temporarily disable 

you virus scanner during installation.  

 

https://applanixsmartbase.com/
https://www.applanix.com/contact.htm#support
https://www.applanix.com/register.htm
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3.2 Importing GPS trajectories  

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

ü Raw STORMBEE Applanix GNSS data files (Stormbee1_APX20.*** ), 

ü Satellite ephemeris files (supplied by POSPac UAV databases), 

ü Base station data files (supplied by POSPac UAV databases or your own GPS station). 

 

1. Open POSPac UAV. 

 

2. If this is your very first time running POSPac UAV, please activate your license to unlock all features. 

Dƻ ǘƻ ǘƘŜ !ǇǇƭŀƴƛȄ Ǌƛōōƻƴ ŀƴŘ ƻǇŜƴ ǘƘŜ άIŜƭǇέ ƳŜƴǳ όFigure 3.2ύΦ tǊŜǎǎ ά{ƻŦǘǿŀǊŜ [ƛŎŜƴǎŜ ¦ǘƛƭƛǘȅέΦ 

! ƴŜǿ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ tǊŜǎǎ ά!ŎǘƛǾŀǘŜ [ƛŎŜƴǎŜέ ŀŦǘŜǊ ǿƘƛŎƘ ȅƻǳ Ŏŀƴ Ŧƛƭƭ ƛƴ ǘƘŜ ǇǊƻŘǳŎǘ ƪŜȅ ȅƻǳ 

have received. PrŜǎǎ ά!ŎǘƛǾŀǘŜΦ LŦ ŀƭƭ ǿŜƴǘ ǿŜƭƭΣ ǘƘŜƴ ȅƻǳ ǎƘƻǳƭŘ ƎŜǘ ŎƻƴŦƛǊƳŀǘƛƻƴ ǘƘŀǘ ȅƻǳǊ ƭƛŎŜƴǎŜ 

has been successfully activated (Figure 3.3). 

 
Figure 3.2 Applanix license activation step 1 
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Figure 3.3 Applanix license activation step 2 

 

3. In POSPac Ǌƛōōƻƴ ŀǘ ǘƘŜ ǘƻǇΣ ǎŜƭŜŎǘ άtǊƻƧŜŎǘέ ­ άbŜǿ 5ŜŦŀǳƭǘ tǊƻƧŜŎǘέ (Figure 3.4). 

 
Figure 3.4 Applanix new default project 

4. /ƘƻƻǎŜ άCƛƭŜέ ­ ά{ŀǾŜ ǇǊƻƧŜŎǘ !ǎέΦ {ǇŜŎƛŦȅ ǘƘŜ ƴŀƳŜ ŀƴŘ ŘŜǎƛǊŜŘ ŘƛǊŜŎǘƻǊȅ ƛƴǘƻ ǿƘƛŎƘ ŀƭƭ ƻŦ ǘƘŜ 

project files will be saved. 
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5. Import the raw STORMBEE GNSS data files into your project (Stormbee1_APX20.***). To import 

tƘŜǎŜ ŦƛƭŜǎ ŜƛǘƘŜǊ άŘǊŀƎ ŀƴŘ ŘǊƻǇέ ǘƘŜ ŦƛƭŜǎ ŦǊƻƳ ²ƛƴŘƻǿǎ 9ȄǇƭƻǊŜǊ ƛƴǘƻ ǘƘŜ ǿƻǊƪƛƴƎ ǿƛƴŘƻǿ ƻǊ ǳǎŜ 

the import tool from the POSPac ribbon shown in Figure 3.5. First, select the Import icon. Then 

sŜƭŜŎǘ ǘƘŜ άΧέ-box to open the file explorer and finally ǎŜƭŜŎǘ άLƳǇƻǊǘέΦ 

 

 
Figure 3.5 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 imported POSPac will then automatically attempt to access and download the 

necessary satellite ephemeris files (Figure 3.6 and Figure 3.7). Do not press any button while this 

is going on. This process step can take several minutes up to half hour or more depending on how 

much files there are. 

 
Figure 3.6 Applanix GNSS data import progress window 1 
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Figure 3.7 Applanix GNSS data import progress window 2 

7. Once imported, POSPac will ask you to set the antenna for the system in use (Figure 3.8). Please 

ǎŜǘ ά¢ȅǇŜέ ǘƻ ά!±мпέΦ 

 
Figure 3.8 Applanix GNSS antenna used 

The raw trajectory will now appear in the working window. Ensure that the event icons (orange 

triangles) are present on the trajectory (Figure 3.9). These event timestamps prove that the scanner 

was recording during the flight. If errors have occurred during importing, then a message window will 

automatically pop up (Figure 3.10 and Figure 3.11). If so, please consult section 3.4 άTroubleshootingέ 

for solving these errors. 
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Figure 3.9 Applanix trajectory with zoomed view of orange event triangles 

 
Figure 3.10 Applanix import failure error message 

 
Figure 3.11 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 mounted on each side of a long arm which 

ŀƭƭƻǿǎ ǘƘŜƳ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŀǊƳΩǎ ƘŜŀŘƛƴƎ ōȅ ŎƻƳǇŀǊƛƴƎ ōƻǘƘ ŀƴǘŜƴƴŀΩǎ Dt{ ǇƻǎƛǘƛƻƴΦ STORMBEE S20 

uses the  APX20 which has an IMU combined with a single GPS to be more compact. To measure its 

initial heading, STORMBEE first has to 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 heading (Figure 3.12). The 

ŘŜŦŀǳƭǘ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ άLƴƛǘƛŀƭƛȊŜ ŦǊƻƳ Db{{ ǘǊŀŎƪ ƘŜŀŘƛƴƎέΦ 

 
Figure 3.12 Applanix processing initialisation settings 

Once the flight trajectory data has been imported, you can import base station data. Depending on the 

mission location and the project planning, you may want to use either: 

1. Data from single base station extracted from POSPac ŘŀǘŀōŀǎŜ όά{ƛƴƎƭŜ .ŀǎŜέ, section 3.3.1). 

2. 5ŀǘŀ ŦǊƻƳ ƳǳƭǘƛǇƭŜ ōŀǎŜ ǎǘŀǘƛƻƴǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ th{tŀŎ ŘŀǘŀōŀǎŜ όά{ƳŀǊǘBŀǎŜέ, section 

3.3.2).  

3. Data from your own base station (section 3.3.3) 

¢ƻ ŀŎŎŜǎǎ ǘƘŜ ǾŀǊƛƻǳǎ ǇǊƻŎŜǎǎƛƴƎ ƳŜǘƘƻŘǎΣ ƻǇŜƴ ǘƘŜ άDb{{-LƴŜǊǘƛŀƭ tǊƻŎŜǎǎƻǊέ ŘƛŀƭƻƎ (Figure 3.13). 

 
Figure 3.13 Applanix GNSS-Inertial 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 in-between is higher than 50km, using SmartBase (requires 

subscription) or own local base station might be a better choice depending on your accuracy needs. 

1. Select άIN-Fusion Single Baseέ fǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άwǳƴέ (Figure 3.14).  

 
Figure 3.14 Applanix GNSS-Inertial processor Single Base 

2. A new window will open (Figure 3.15ύΦ {ŜƭŜŎǘ ά{ŜŀǊŎƘ ǘƘŜ LƴǘŜǊƴŜǘ ŦƻǊ ōŀǎŜ ǎǘŀǘƛƻƴǎέΦ  

 
Figure 3.15 Applanix data base import options 



STORMBEE Software User Manual ς Think 3D BVBA 

Version N°1.1, last modified 30/09/2018 

19 
 

3. A new window will open. Please activate high-rate data base stations through search options 

(Figure 3.16). It is best to search within 50km of your mission location to achieve the highest 

accuracy. Keep the distance between mission location and reference base station as small as 

possible. 

 
Figure 3.16 Applanix data base import high-rate data sites 

 

4. {ŜƭŜŎǘ ά{ƛƴƎƭŜ .ŀǎŜέ ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿn menu at the bottom of the window (Figure 3.17). 

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 (,). Otherwise you 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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Figure 3.17 Applanix data base import single base 

 

5. The window will now list all possible base stations (Figure 3.18). ¢ƘŜ ά{ƳŀǊǘ Selectέ ŎƻƳƳŀƴŘ ǿƛƭƭ 

choose the closest one to your mission site and download its data. Optionally, you could select 

another desired base station ŀƴŘ ǇǊŜǎǎ ά5ƻǿƴƭƻŀŘ ŀƴŘ LƳǇƻǊǘέ if you want. Applanix will then 

download the data and import it. Once completeΣ ǇǊŜǎǎ ά/ƭƻǎŜέΦ 

Note: It is sometimes possible that when trying to download and import a base station it gives a 

ǎǘŀǘǳǎ ŜǊǊƻǊ άCƛƭŜ ƴƻǘ ŦƻǳƴŘέΦ ¢Ƙƛǎ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŀǘ ǎǘŀǘƛƻƴ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ 

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. ¢ƘŜ ά{ƳŀǊǘ {ŜƭŜŎǘέ ŎƻƳƳŀƴŘ ǿƛƭƭ ƪŜŜǇ ǘǊȅƛƴƎ ǘƻ ŦƛƴŘ 

suitable base stations until it has a validated base station. Typically, 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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Figure 3.18 Applanix data base stations import list 

6. hƴŎŜ ά/ƭƻǎŜέ Ƙŀǎ ōŜŜƴ ǎŜƭŜŎǘŜŘΣ ǘƘŜ Ƴŀƛƴ ǿƛƴŘƻǿ ǿƛƭƭ ƘŀǾŜ ȊƻƻƳŜŘ ƻǳǘ and show your base 

ǎǘŀǘƛƻƴΩǎ ƭƻŎŀǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ȅƻǳǊ Ƴƛǎǎƛƻƴ ǘǊŀƧŜŎǘƻǊȅ (Figure 3.19). Simply zoom into your 

mission area to see your trajectory in more detail. 

 
Figure 3.19 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 mission. You need to 

ŀŎǘƛǾŀǘŜ ǘƘŜ άtǊƻƧŜŎǘ 9ȄǇƭƻǊŜǊέ ǿƛƴŘƻǿ ƻƴ ǘƘŜ ƭŜŦǘ-hand side if it is not active already through the 

Ǌƛōōƻƴ ŀƴŘ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳ όFigure 3.20ύΦ Dƻ ǘƻ ȅƻǳǊ Ƴƛǎǎƛƻƴ όŘŜŦŀǳƭǘ άaƛǎǎƛƻƴ мέύ ŀƴŘ ǳƴŦƻƭŘ ƛǘΦ 

¢ƘŜƴ ¦ƴŦƻƭŘ ά.ŀǎŜ {ǘŀǘƛƻƴǎέ ŀƴŘ ǊƛƎƘǘ-click on your relevant base station. This will open a small 

ƳŜƴǳ ǿƘŜǊŜ ȅƻǳ ǎƘƻǳƭŘ ǎŜƭŜŎǘ ά{Ŝǘ .ŀǎŜ {ǘŀǘƛƻƴέΦ  

 
Figure 3.20 Applanix set single base station 

8. Applanix will automatically perform a  quality control analysis of the data of your flight trajectory 

and base station data and show you a report (Figure 3.21). There are three types of solutions 

reported: 

ü Fixed Solution: very good quality location estimation  

o Should be above 90% 

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

ü Float solution: moderate quality location estimation 

o Should be as small as possible 

o Usually during aggressive manoeuvres such as turns or when GPS has interference 

(close to obstacles) 

ü No solution: no localisation was possible 

o Should be as small as possible 

o 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 should further investigate why this is. Please 

refer to section 3.3.4 άQuality controlέ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

 
Figure 3.21 Applanix single base station data quality analysis 

9. You can now start the final data refinement post-processing by the GNSS-inertial processor (Figure 

3.22). Dƻ ǘƻ ǘƘŜ !ǇǇƭŀƴƛȄ Ǌƛōōƻƴ ŀƴŘ ƻǇŜƴ ǘƘŜ άtǊƻƧŜŎǘέ ƳŜƴǳΦ tǊŜǎǎ ƻƴ ǘƘŜ άDb{{-Inertial 

tǊƻŎŜǎǎƻǊέ ōǳǘǘƻƴ ŀƴd ƛǘǎ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ tǊŜǎǎ άwǳƴέΦ The software may issue a warning when 

the distance from the base station to the trajectory or survey area exceeds 20km. Choose to 

continue ōȅ ǇǊŜǎǎƛƴƎ ά¸Ŝǎέ. As noted before, the results remain of good quality if the distance 

between base station and mission area is below 50km. Otherwise use SmartBase processing or 

your own base station. When the processing is finished, you will see a rough estimation of the 

ǘǊŀƧŜŎǘƻǊȅΩǎ Ǉƻǎƛǘƛƻƴŀƭ ŀŎŎǳǊŀŎȅ όFigure 3.23). As long as it is at or below 0.1m, it should be fine. 

 
Figure 3.22 Applanix GNSS-inertial processor processing 
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Figure 3.23 Applanix GNSS-Inertial processing completed 

 

10. Please go to sections 3.3.4 and 3.3.5 for quality control and data export. 
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3.3.2 SmartBase processing 

άCƻǊ ƭŀƴŘ-based applications a significant productivity improvement in Real-Time Kinematic (RTK) 

ǇƻǎƛǘƛƻƴƛƴƎ Ƙŀǎ ōŜŜƴ ŀŎƘƛŜǾŜŘ ǳǎƛƴƎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŀ ά±ƛǊǘǳŀƭ wŜŦŜǊŜƴŎŜ {ǘŀǘƛƻƴέ ƻǊ ±w{Φ IŜǊŜ 

observables from a dedicated network of GNSS reference stations are processed to compute the 

atmospheric and other errors within the network. These 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 approachέ ώ!ǇǇƭŀƴƛȄ {ƳŀǊǘBase white paper]: 

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

ü The time to fix integer ambiguities is significantly reduced 

ü The overall reliability of fixing integer ambiguities in increased 

ü The cost of doing a survey is reduced by eliminating the need to set up dedicated base stations. 

ü No special processing is required in the RTK engine, as it is the case for a centralized multi-base 

approach 

Basically, it allows you to select four or more base stations in your vicinity and it then interpolates the 

correction data to your mission 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 steps are very similar to the single base station processing. For 

more detailed instructions, please consult the Applanix POSPac UAV manual and support website. 

Note: You can use the POSPac UAV build-in SmartBase feature, but this requires an additional 

Trimble subscription. Or you can download (for free) the SmartBase VRS manually from their website 

48h after your mission. The first method is described in section 3.3.2.1 "Automated SmartBase 

processing", while the manual method is described in section 3.3.2.2 Manual SmartBase processing. 
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3.3.2.1 Automated SmartBase processing 

1. {ŜƭŜŎǘ άLb-Fusion SmartBaseέ ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άwǳƴέ (Figure 3.24). 

 
Figure 3.24 Applanix GNSS-Inertial processor SmartBase 

 

2. A new window will open (Figure 3.25ύΦ {ŜƭŜŎǘ ά{ŜŀǊŎƘ ǘƘŜ LƴǘŜǊƴŜǘ ŦƻǊ ōŀǎŜ ǎǘŀǘƛƻƴǎέΦ  

 
Figure 3.25 Applanix data base import options 
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3. A new window will open. Please activate high-rate data base stations through search options 

(Figure 3.26). It is best to search within 50km of your mission location to achieve the highest 

accuracy. Keep the distance between mission location and reference base station as small as 

possible. 

 
Figure 3.26 Applanix data base import high-rate data sites 

 

4. {ŜƭŜŎǘ ά{ƳŀǊǘ.ŀǎŜέ ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǿƛƴŘƻǿ όFigure 3.27). 

 
Figure 3.27 Applanix data base import SmartBase 
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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 (,). Otherwise 

you 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 MMS. 

 

5. The window will now list all possible base stations (Figure 3.28). ¢ƘŜ ά{ƳŀǊǘ {ŜƭŜŎǘέ ŎƻƳƳŀƴŘ ǿƛƭƭ 

choose the four closest bases stations to your mission site and download their data. Afterwards, 

ǎŜƭŜŎǘ ǘƘŜƳ ŀƴŘ ǇǊŜǎǎ ά5ƻǿƴƭƻŀŘ ŀƴŘ LƳǇƻǊǘέΦ Applanix will download the data and import it. 

hƴŎŜ ŎƻƳǇƭŜǘŜΣ ǇǊŜǎǎ ά/ƭƻǎŜέΦ 

Note: It is sometimes possible that when trying to download and import a base station it gives a 

ǎǘŀǘǳǎ ŜǊǊƻǊ άCƛƭŜ ƴƻǘ ŦƻǳƴŘέΦ ¢Ƙƛǎ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŀǘ ǎǘŀǘƛƻƴ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ 

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.  The ά{ƳŀǊǘ {ŜƭŜŎǘέ ŎƻƳƳŀƴŘ ǿƛƭƭ ƪŜŜǇ ǘǊȅƛƴƎ ǘƻ ŦƛƴŘ 

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 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. 

 
Figure 3.28 Applanix data base stations import list 

 

6. hƴŎŜ ά/ƭƻǎŜέ Ƙŀǎ ōŜŜƴ ǎŜƭŜŎǘŜŘΣ ǘƘŜ Ƴŀƛƴ ǿƛƴŘƻǿ ǿƛƭƭ ƘŀǾŜ ȊƻƻƳŜŘ ƻǳǘ ŀƴŘ ǎƘƻǿ the SmartBase 

base stationǎΩ ƭƻŎŀǘƛƻƴǎ with respect to your mission trajectory. 
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7. You now need to explicitly set one of the base station which you believe is most accurate as the 

ŎƻƴǘǊƻƭ ǎǘŀǘƛƻƴ ŦƻǊ ȅƻǳǊ ƳƛǎǎƛƻƴΦ ¸ƻǳ ƴŜŜŘ ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ άtǊƻƧŜŎǘ 9ȄǇƭƻǊŜǊέ ǿƛƴŘƻǿ ƻƴ ǘƘŜ ƭŜŦǘ-

ƘŀƴŘ ǎƛŘŜ ƛŦ ƛǘ ƛǎ ƴƻǘ ŀŎǘƛǾŜ ŀƭǊŜŀŘȅ ǘƘǊƻǳƎƘ ǘƘŜ Ǌƛōōƻƴ ŀƴŘ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳ όFigure 3.29). Go to 

ȅƻǳǊ Ƴƛǎǎƛƻƴ όŘŜŦŀǳƭǘ άaƛǎǎƛƻƴ мέύ ŀƴŘ ǳƴŦƻƭŘ ƛǘΦ ¢ƘŜƴ ¦ƴŦƻƭŘ ά.ŀǎŜ {ǘŀǘƛƻƴǎέ ŀƴŘ ǊƛƎƘǘ-click on 

ȅƻǳǊ ǊŜƭŜǾŀƴǘ ōŀǎŜ ǎǘŀǘƛƻƴΦ ¢Ƙƛǎ ǿƛƭƭ ƻǇŜƴ ŀ ǎƳŀƭƭ ƳŜƴǳ ǿƘŜǊŜ ȅƻǳ ǎƘƻǳƭŘ ǎŜƭŜŎǘ ά{Ŝǘ /ƻƴǘǊƻƭ 

{ǘŀǘƛƻƴέΦ  

 
Figure 3.29 Applanix set SmartBase control station 

 

8. You can start the final data refinement processing by the GNSS-inertial processor (Figure 3.30). Go 

ǘƻ ǘƘŜ !ǇǇƭŀƴƛȄ Ǌƛōōƻƴ ŀƴŘ ƻǇŜƴ ǘƘŜ άtǊƻƧŜŎǘέ ƳŜƴǳΦ tǊŜǎǎ ƻƴ ǘƘŜ άDb{S-LƴŜǊǘƛŀƭ tǊƻŎŜǎǎƻǊέ 

ōǳǘǘƻƴ ŀƴŘ ƛǘǎ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ tǊŜǎǎ άwǳƴέΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ Ƴŀȅ ƛǎǎǳŜ ŀ ǿŀǊƴƛƴƎ ǿƘŜƴ ǘƘŜ ŘƛǎǘŀƴŎŜ 

from the base station to the trajectory or survey area exceeds 20km. Choose to continue by 

ǇǊŜǎǎƛƴƎ ά¸ŜǎέΦ !ǎ ƴƻǘŜŘ ōŜŦƻǊŜΣ ǘƘŜ ǊŜǎǳƭǘǎ Ǌemain of good quality if the distance between base 

station and mission area is below 50km. Otherwise use your own base station. When the 

ǇǊƻŎŜǎǎƛƴƎ ƛǎ ŦƛƴƛǎƘŜŘΣ ȅƻǳ ǿƛƭƭ ǎŜŜ ŀ ǊƻǳƎƘ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀƧŜŎǘƻǊȅΩǎ Ǉƻǎƛǘƛƻƴŀƭ ŀŎŎǳǊŀŎȅΦ !ǎ 

long as it is below 0.1m, it should be fine. For more detailed instructions, please consult the 

Applanix POSPac UAV manual and support website. 
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9. Please go to sections 3.3.4 and 3.3.5 for quality control and data export. 

 
Figure 3.30 Applanix GNSS-inertial processor processing SmartBase 

 

3.3.2.2 Manual SmartBase processing 

This is the free option, but you have to register yourself. Please note that the GNSS correction data of 

a VRS close by your mission location is not available until 48h after you finished your mission. 

1. Go to the Applanix SmartBase website (https://applanixsmartbase.com/) and click on "Learn 

More" (Figure 3.31). 

 
Figure 3.31 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 can click on "Log In" (Figure 3.32). 

 
Figure 3.32 Applanix SmartBase Login and register for free 

3. Log in into you Trimble account (Figure 3.33). 

 
Figure 3.33 Applanix SmartBase Login 

  






















































































