
weighed directly after removal from the oven to determine weight of alfalfa and grass fractions from each 

sample on a 60 °C dry matter basis. Dry matter weights were used to determine known contribution of 

grass (or alfalfa) to total dry matter, which associated with each sample and its corresponding digital 

images.  

 

This multi-year, multi-grass species, and multi-camera dataset has been used to calibrate and test the 

alfalfa-grass recognition program. The large set of images taken with multiple cameras, of multiple grass 

species, and in variable field conditions, lighting, stand compositions, and years has ensured the 

development of a system that is accurate under different conditions and years. 

 

B) Development of Alfalfa-Grass Recognition System 

Multiple programming steps have been required to develop the alfalfa-grass recognition system (Figure 1) 

including (1) Image filtration, (2) Feature extraction, (3) Classification System, and (4) Generation of the 

stand composition estimate. First, the system user (farmer or extensionist) uploads an image to the web 

interface. The image is fed through a recognition controller that serves as the control system for the image 

processing modules described below. The image filtration module enhances important features in the 

image and normalizes it to a format that permits image processing by the feature extraction module. The 

feature extraction module uses a mathematical algorithm to extract important features in the image such 

as the hoop defining the processing area (only necessary in program development) and geometric 

attributes of alfalfa and grass leaves. This image is also subdivided into many smaller blocks (tiles) to 

improve the accuracy of the classification system. The classification system then further processes the 

filtered, extracted images using local binary patterns (Ojala et al., 2002). Finally, the results module uses 

information from the classification system to generate the stand composition estimate for each image. In 

addition to stand composition, the system will produce an estimate of current NDF level and days to 

harvest using existing equations (Parsons et al., 2006). Interaction between the user and the system is 

mitigated by the recognition controller via the web interface. For example, the user could choose to input 

stand composition rather than using the system generated estimate. Further details on system development 

are in the subsequent sections. 

Figure 1 Alfalfa-Grass Recognition System 

 

 




