
Table 3 Variables for statistical model development 

Variable 

Name 
Description Units 

GFRAC Actual grass fraction in the sample kg kg-1 DM 

LBP Local binary pattern-generated estimate of the grass fraction in the sample  kg kg-1DM 

AMAX Maximum height of terminal alfalfa bud in the sample cm 

GMAX Maximum height of tallest extended grass leaf in the sample cm 

GPY Mean grass canopy height in the sample cm 

GSP 
Grass species in the sample; Categorical variable with four nominal 

categories: timothy, orchardgrass, reed canarygrass, and quackgrass 

 

LT Lighting conditions in the image; Binary variable: sunny or shaded  

 

 

III. Next Steps and Projected Timeline for System Finalization 

The 2013 sample set was recently acquired (May, 2013), and has not yet been processed or tested. The 

following activities will be completed during the remainder of 2013 and early 2014 to finalize the project.  

 

1) Apply automated hoop extraction to 2013 samples. Extract hoops manually for samples that do not 

process correctly with the automated system. 

2) Undertake stratified classification (by grass species, camera, and possibly sampling year) of 10 to 20% 

of all images. This will permit a more representative random selection of baseline classified tiles for local 

binary pattern determination of stand composition. Estimates should improve since the current system 

uses only a subset of 2011 timothy-alfalfa samples (n=94) as the baseline for local binary pattern estimate 

generation. The time intensive classification step requires approximately 15 minutes per original image 

using the classifier program, and will be completed by the project team. 

3) Continue local binary pattern development and testing using the updated classified sample set. 

4) Continue statistical model development and testing using the full multi-year sample set to ensure 

system robustness across years, field conditions, grass species in the mix, and image acquisition devices.  

5) Finalize local binary pattern and statistical model selection procedure as part of manuscript preparation 

for submission to a scientific journal. 

6) Finalize alfalfa-grass recognition system and web interface in time for 2014 harvests.  

7) Test the system on experimental mixed stands at Cornell University in spring 2014. 

8) Disseminate extension materials on system use and conduct training sessions (plans in Section 6, 

Impact of Results/Outcomes). 
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