
1. The presentation is a summary from a manuscript currently (June 2016) in review 
with Remote Sensing of Environment (Elsevier).

Title of submission: A functional regression model for inventories supported by 
aerial laser scanner data or photogrammetric point clouds
Authors: S. Magnussena×, E. Næssetb, G. Kändlerc, P. Adlerc, J.P. Renaudd, and T. 
Gobakkenb.
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Note: extensions to hyperspectral data is also possible.
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Besides the above rationale one can also argue for FRA on grounds of 
‘interpretability’ and for research into how ALS and AP data connects to our plot data 
of a study variable.
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Note: the key to success with FRA is to define the yet-to-be-explained ‘t’. It will 
become clear momentarily.
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Note: For study variables such as volume per ha, basal area and other attributes 
related to size and site occupancy of trees the above assumptions appears 
reasonable.

The estimation ‘trick’ is to optimize the fit to first-order differences in X(t).
Here we only consider first-order differences, but in other applications we could
apply FRA with second-order differences, third-order differences, or a mix of these, 
all depending on context.
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Note: the submitted manuscript has additional case studies from France and Norway.
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Note: similarity across X data sources (ALS and PPC), slight differences across strata 
(HW = hardwoods, MX = mixed woods, SW = softwoods).
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Note the apparent divergence of the underlying height-volume relationship in the MX 
stratum (suggesting a need for models with a change-point). Note also the ‘typical’ 
increase in residual variance with increasing predictions. In model-based inference 
this suggest a need for a variance function for the inference about the variance of a 
population estimate of the mean. In a design-based inference, the variance of 
residuals ‘integrates’ this trend.
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