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ABSTRACT

High-resolution color infrared (CIR) images acquired by an airborne digital camera were used for detecting in-field spatial variability in soil due to different soil types and in crops due to variable nitrogen availability in the field.  Images patterns were processed and classified into groups using an unsupervised learning (clustering) method.  The clustered images were geo-referenced, overlaid with application and yield maps and spatially analyzed using a GIS package. The patterns in a processed image of bare soil matched well with soil type map. The CIR images of cornfield indicated nitrogen stress areas from 75 days after planting (DAP). The canopy reflectance was well correlated to nitrogen input and yield from 75 DAP onwards.  

A yield prediction model was developed from the spatially varying canopy reflectance of green and red using the stepwise selection method.  A polynomial model of second degree predicted the yield fairly accurately with an R2 value of 0.96. Incorporation of temporal variations along with spatial variability for yield prediction would enhance the accuracy of prediction. Digital aerial imaging proves to be a promising tool for obtaining spatial and temporal in-field variability in the crop field for site-specific management and yield prediction.
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