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Abstract The technology of machine vision monitoring crop morphological and physiological status has been tremendous p
otential by applied with its advantage of simple, convenient, quick, nondestructive and no-site measurement. The color char
acteristics of leaf as better indexes have been used to diagnose the nutrition status of wheat and rice in field condition. A fiel
d study was conducted at the Experiment Station of Institute of Crop Sciences, CAAS in 2004, with cotton. The study aim
ed at predicting chlorophyll concentration under field conditions using the machine vision technology, establishing the foun
dation to make the portable field diagnosed instruments of measuring chlorophyll. The images of leaf were taken by digital ¢
amera at the boll forming and the beginning of boll opening stage, respectively. The color characteristics of leaf images were
extracted with the image processing software. The data showed that the significant positive correlations were found betwee
nthe B, B/R, b, b/r and chlorophyll concentration (Table 1 and Fig.1) in the RGB system and between the saturation(S) and
chlorophyll concentration (Fig.2) in the HIS color system, which were highly consistent (Table 4) for both sides of leaf. Th
e correlated degree with chlorophyll was higher when the color parameters were transformed. The B, B/R, B, b/r and S of co
tton leaf could be used as an easy and fast tool to predict chlorophyll content. Furthermore, 12 sets statistic correlation mo

del with color characteristics were developed (Table 2, 3), and six of them were chosen according to the determination coeffi
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cients. The predicted accuracy of six sets model were tested, the related error was from 7.8 to 13.65% (Table 5). The predic
ated accuracy is higher than that of SPAD in thewhole leaf level. These influenced factors on predicted accuracy such as ca
mera condition, cotton variety, water and nutrition were discussed. How the applications of the method are extended from s
ingle leaf to canopy level needsto be studied farther.
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