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BELAIR 2015 - Objectives 

» Organize spaceborne , APEX and UAV acquisitions 

 

» Simultaneously perform in -situ measurements at  

Á òLitora ó 

Á òSoniaó  

Á òHesbaniaó  

in collaboration with all key users interesting in joining  

Local coordinators at each of the three sites: Liesbeth De Keukelaere (VITO) 
@ òLitoraó, Boud Verbeiren (VUB) @ òSoniaó and Stephanie Delalieux (VITO) @ 
òHesbaniaó 

 

» Process, archive and distribute  spaceborne, APEX and UAV  
imagery and in-situ data to be exploited in MSc and PhD theses  
and/or running/future (inter)national research projects  

 



BELAIR 2015 ð Kick Off meeting, 20 March 2015 

 @ BELSPO 

 

» Preliminary APEX, UAV acquisition 

plans presented and discussed 

» APEX and UAV processing presented 

» Preliminary field campaign plans 

discussed 

» BELAIR sites discussed and òSoniaó 

and òHesbaniaó sites extended 

» Collaboration at BELAIR sites 

discussed and extended 

 



BELAIR 2015 ð Performance verification  

» Uniform measurement protocol and verification of spectral and 

radiometric  performance of ASD spectroradiometers  UCL, VUB 

and VITO: spectral (Erbium, Mylar), radiometric (synthetic panels, 

stability)  

» A spectral and radiometric verification report including 

recommendation to clean the spectralon panel before the start of 

the campaign was provided to UCL and VUB.  



BELAIR 2015 ð Auxiliary data training  

» BELAIR auxiliary data training at VITO on 6 May 2015 

» Recommendations/ manuals/forms/sample data for pre -processing 

provided to teams  

 

 



BELAIR 2015 ð APEX calibration 

» The hyperspectal APEX sensor was calibrated (spectral, radiometric 

and geometric) at the Calibration Home Base (CHB) hosted by DLR 

in April 2015.  

 

 



BELAIR 2015 ð APEX 

Campaign 



 

APEX data acquisition : 

» Hesbania 

» Sonia 

» Litora  

 

 

 

 

APEX data processing: 

» POS data processing 

» Image data processing 

APEX 



Hesbania flight  

Location, area  : St. Truiden ð Gembloux, 300 km²  

# FLs planned  : 5 + 1 

# FLs imaged, alt.  : 4 + 1, 4200m AGL (FL140) 

Date Time   : 01/07/2015 1500 -1600 LT 

Remark    : MIL restrictions , last FL aborted 

Conditions   : ++ 



Sonia flight  

Location, area  : Zoniën and Brussels City, 150 km² 

# FLs planned  : 6 

# FLs imaged, alt.  : 7, 3350m AGL (FL110) 

Date Time   : 30/06/2015 1130 -1230 LT 

Remark    :  

Conditions   : ++ 



Litora flight ð 2 separate days 

 

 

Location, area  : IJzermonding, 10 km²  

# FLõns planned  : 1 

# Flõns imaged, alt.  : 4x 1, 3650m AGL (FL120) 

Date Time   : 06/07/2015 1130 -1145 LT 

Remark    : extra heliõs Tour de France - ATC 

Conditions   : bad 

 

Location, area  : Lage Moere, 40 km²  

# FLõns planned  : 5 

# Flõns imaged, alt.  : 5, 3650m AGL (FL120) 

Date Time   : 30/06/2015 1050-1115 LT 

Remark    : flown  just  before Sonia 

Conditions   : ++ blue sky 

 

 

Location, area  : ôt Zwin, 12 km² 

# FLõns planned  : 2 

# Flõns imaged, alt.  : 4x 2, 3650m AGL (FL120) 

Date Time   : 06/07/2015 1155-1245 LT 

Remark, conditions : as IJzermonding 

 



BELAIR 2015 ð APEX 

processing and delivery  



APEX data processing 

Determine: 

 

ÅAPEX sensor geometry 

ÅAPEX spectral  characteristics  

 

Process: 

 

ÅRaw digital numbers to at-sensor radiances 

ÅImage & system metadata 

Perform: 

 

ÅDifferential  correction  of GPS (position) data  

ÅBlending of GPS (position) and IMU (orientation ) data  

ÅBoresight calibration  

 

HDF5 files 

Central Data  

Processing Center (CDPC) 

Airborne imagery database  

CDPC L2 processing chain:  

 

Geomodelling 

Atmospheric correction  

Spectral resampling 

Projection  

 

Colibri :  

 

spectral  smoothing 



APEX data delivery 

 

 

Litora  Hesbania Sonia 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

Hyperspectral data cubes 

of 5 flight lines 

(Lage Moere only) 

 

 

 

Available on BelAir FTP-server 

ftp://cvbftp.vgt.vito.be  

folder ôlitora õ 

Hyperspectral data cubes 

of 5 flight lines 

 

 

 

 

Available on BelAir FTP-server 

ftp:// cvbftp.vgt.vito.be  

folder ôhesbaniaõ 

Hyperspectral data cubes 

of 7 flight lines 

Geometrically  corrected  using 

AGIV DHMVII DTM/DSM @ 1m 

 

 

Available on BelAir FTP-server 

ftp:// cvbftp.vgt.vito.be  

folder ôsoniaõ 

 

 

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  

ftp://cvbftp.vgt.vito.be/
ftp://cvbftp.vgt.vito.be/
ftp://cvbftp.vgt.vito.be/
ftp://cvbftp.vgt.vito.be/
ftp://cvbftp.vgt.vito.be/


APEX quicklooks 2015 ð Litora  ð Lage Moere 

 

 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  



APEX quicklooks 2015 ð Sonia 

 

 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  



APEX quicklooks 2015 ð Hesbania 

 

 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  



APEX quicklooks 2015 ð Litora  - IJzer 

 

 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  



APEX quicklooks 2015 ð Litora  - Zwin 

 

 

30/06/2015  

Lage Moere 

06/07/2015  

Zwin / IJzer  

01/07/2015  30/06/2015  

Data delivery: 07/12/2015  Data delivery: 06/11/2015  Data delivery: 02/11/2015  



LITORA-Lage Moere 



HESBANIA 



SONIA 



BELAIR 2015 ð UAV 

Campaigns 



 

Ebee platform was used combined with  multiple payloads: 

 -) RGB  

 -) Red Edge Camera 

 -) Multispec 4C  

 

» Hesbania 

 -) Gembloux areaõs (several flights , 75 datasets 

     acquired on several dates ) 

 -) Sint-Truiden/PC fruit (5 acquisitions between 

     May and Sept, RGB, Re and Multispec datasets,  

» Litora  

 -) Zwin (11/07/2015, 6 flights  Re, Multispec) 

 -) Lage Moere (30/06/2015, 5 flights  Multispec) 

 -) Nieuwpoort (10/07/2015, 7 flights , Multispec) 

 

 

 

UAV data acquisition -overview 



BELAIR 2015 ð UAV 

processing and delivery 



UAV data processing  

» What:  

» datasets acquired with the Ebee platform  

» Multiple sensor datasets: RGB, Red Edge and Multispec 4C 

» End products are orthophoto  mosaics per band or combined 

» Digital Surface Model 

» Metadata: camera calibration report, kml, quality report  

 

» How:  

» Huge amount of data which was acquired was overwhelming (also) 
for VITO Ą New approach needed! 

» Data acquisition over difficult areaõs e.g Nieuwpoort  (lessons 
learned!)  

» Multispec data processed with Pix4D (PostFlight Terra 3D) 

» Re, RGB data processed through automated  chain via Photoscan 

 

 



UAV data processing: Ortho and DSM 

 

 



UAV data processing: 

 

 

Lage Moere 

Multispec bands:  

NIR  

Green 



UAV data processing:  

 

 

Nieuwpoort  

Multispec bands:  

NIR  



UAV data processing:  

 

 

Zwin 

bands:  

Red Edge 



BELAIR Data distribution 



BELAIR 2015 - Data policy 

» Satellite data  purchased by BELSPO (Pléiades, ASTER, DMC, ...) 

remain property of BELSPO 

» Airborne APEX & UAV (RGB, Multispectral and/or Red -edge) 

imagery acquired over  HESBANIA, LITORA and SONIA and in -situ 

data  are released stepwise, depending on user type:  

» All Remote Sensing (RS) data immediately and free-of-charge 

available to all participating Users. In -situ field data available 

upon request to the owner of the data, i.e. to the lab which 

actually acquired the field data  

» Two years after delivery of the APEX data to the PI, all BELAIR 

data available to the entire international Scientific Community. 

The APEX data was delivered to the PI in November-December 

2015. 

 



BELAIR 2015 ð Data distribution  

» Secured FTP-directory for project partners  

» Owncloud and metadata for distribution through BELAIR geoportal  


