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Ground-Based Mobile Hyperspectral Imaging System 
(MHIS) 



To present a simple method of data acquisition, 
processing and positional accuracy assessment 
achieved by utilizing the MHIS



(MHIS) DATA ACQUISITION COMPONENTS



Lidar Scans

• A Trimble GX 3D Scanner was used to collect 
lidar point clouds

• These lidar point clouds were used to create a 
Digital Elevation Models (DEM s)

• Using a laser beam and a synchronized video 
camera, this scanner was able to collect 
measurements up to 5000 points per second 
forming very dense point clouds



Lidar scans-continue



Field Measurements
• Field measurements took place at the University of Florida-Gulf Coast 

Research and Education Center (GCREC) in Wimauma, FL.



Control points

• A set of sixteen ground control points were set 
on a pavement driveway stretch

• Another set of sixteen control points were 
established in the agriculture field

• Ground control locations were surveyed using 
an R400 Leica total station and multiple 
Topcon HiperLite+ GNSS receivers



Ground control points on the pavement road surface 



Ground control points set within the agriculture beds. 



Post Processing GPS/INS trajectories

• The NovAtel Inertial Explorer 8.10 software was used to post-
process the GPS and IMU data in order to produce image 
trajectories

• This software was utilized to compute integrated inertial 
navigation solution by combining the raw IMU and GPS data 
collected with the(MHIS)



Using Inertial Explorer to process the 
MHIS trajectory



The creation of the Digital Elevation Models

• The ESRI ArcMap10.2 software was the main software used to 
generate the DEM(s) utilized in this study.

• The first type of DEM was created using lidar point cloud 
collected in the field with the Trimble GX 3D Scanner

• The second DEM type was designed to be very simplistic. It 
represented the terrain of the scanned area as a flat rectangular 
surface with a constant elevation



Digital Elevation Models

The first type of DEM The second DEM type



Georeferencing the hyperspectral images

• With the use of PARGE software, a complete georeferencing
and ortho-rectification procedure has been implemented

• PARGE reconstructs the scanning geometry for each image 
pixel using the position, attitude, and terrain elevation data

• Ground control points based procedures have been 
implemented to recalibrate the bore-sight offsets when needed 



Georeferencing the hyperspectral
images (continue)

• Major steps taken in this study to georeference the hyperspectral data 
using Parge:

• Import the MHIS data
• Define the DEM
• Provide Ground Control Points if needed
• Setting the boresight angle offsets for roll, pitch and heading
• Running the main processor (resample the output to the DEM grid)
• Creating ortho-rectified results



Display of Geo-referenced images using ENVY : 
Cucumbers



Geo-referenced images:
Pavement section

 

 



ENVI: Display of Geo-referenced images:
strawberry field 

 

 



Horizontal positional accuracy :
The pavement section



Horizontal positional accuracy :
The agricultural field 



CONCLUSION

• The use of the MHIS  and the data acquisition method presented in this study 
was shown to be reliable

• The Control points established in each study site were used to evaluate the 
positional accuracy of the MHIS data and to estimate a boresight calibration 
angles when needed

• The data collected from the field experiments was post-processed to create 
georeferenced hyperspectral images with high spectral and spatial resolution

• The georeferencing accuracy of about 0.025 m was achieved for a series of 
georeferenced images collected for vehicle in full motion.


