
 

Table 6 Pairwise correlations for camera LBP estimates and GFRAC in 

2012 dataset. 

 Canon iPhone 4 Nikon Olympus GFRAC 

Canon 1.00 0.97 0.96 0.95 0.81 

iPhone 4 0.97 1.00 0.96 0.95 0.80 

Nikon 0.96 0.96 1.00 0.96 0.81 

Olympus 0.95 0.95 0.96 1.00 0.82 

GFRAC 0.81 0.80 0.81 0.82 1.00 

 

 

Table 7 Actual versus predicted grass fractions for all 2011 and 2012 images, by grass species and 
camera. p<0.0001 for all relationships predicted by Equation 30 (Table 4). 

Species or Camera n r2 RMSE 
(kg kg-1) 

Slope (b) Prob.  
b = 1 

Intercept 
(a) 

Prob.  
a = 0 

Timothy a 381 0.68 0.078 0.917 ** 0.02 NS 
Orchardgrass a 419 0.75 0.086 1.07 * -0.03 NS 
Reed Canarygrass a 392 0.69 0.099 0.96 NS 0.015 NS 
Quackgrass 53 0.75 0.063 1.01 NS -0.007 NS 
Canon 724 0.79 0.082 1.02 NS -0.01 NS 
Olympus 176 0.83 0.079 1.23 *** -0.21 *** 
Nikon 167 0.80 0.087 1.08 NS -0.01 NS 
iPhone4 178 0.79 0.090 1.08 NS -0.03 NS 
a Results from all cameras not used in model development were pooled for timothy, orchardgrass, and reed 

canarygrass. Thus, each 2012 sample is represented by multiple observations. 

* Significant at a probability level of 0.05. 

** Significant at a probability level of 0.01. 

*** Significant at a probability level of 0.001. 

 

 

Preliminary model development and testing based on the 2011 and 2012 datasets demonstrates the 

assortment of challenges inherent in development and selection of prediction models that are useful under 

a range of variable conditions resulting from different sampling seasons, lighting, cameras, grass species, 

stand composition, and stand maturity. Further model improvement is anticipated with refinement of the 

LBP stand classification system, and the addition of the 2013 dataset in model development and testing. 

Future model development and testing iterations will also incorporate additional model evaluation 

parameters such as Mean Squared Deviation components (Gauch et al., 2003) and Schwarz Bayesian 

Criterion to better inform model selection. However, at this preliminary stage the LBP estimate alone 

more accurately estimates GFRAC than results achieved previously by visual researcher estimation.  
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