RICE FIELD MONITORING USING INTRINSIC IMAGES DECOMPOSED FROM FIELD SERVER IMAGERY
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ABSTRACT: Field server is the equipment used for monitoring the rice field using RGB images acquired daily at 10 a.m. and 2p.m. The obtained RGB images are used to compute the vegetation indices including Excess Green (ExG), Normalized Green Red Difference (NGRDI) and the difference of ExG and Excess Red (ExR). Such vegetation indices are used to analyze and monitor the rice growing stage and health. However, the reflectance information on each RGB channel is contaminated by illumination changing which can affect the computed vegetation indices such as the fluctuation of their time series. In this paper, I proposed to use the intrinsic images of the scene to compute the vegetation indices. The term “intrinsic images” was proposed by Barrow and Tenenbaum [1] as the midlevel description of a scene. Precisely, an image of the scene is defined as the product of an illumination image and a reflectance image. Assuming that the reflectance of the scene is constant and illumination changes, the decomposition of the illumination and reflectance images uses the image sequences of rice paddy field recorded at different times. The decomposed reflectance image is then independent from the illumination change and used for computing the vegetation index. To test the performance of the proposed method, the images used were from two rice fields located in Suphanburi and Roi Et provinces, Thailand. The time series of the vegetation index computed from the decomposed intrinsic image was much smoother than that of fluctuating vegetation index computed from original RGB images. The smoother time series of vegetation index can improve the interpretation of rice growing state. Moreover, the reflectance image can also be applied to segment the rice paddy field from background. 
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