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Artificial intelligence based algorithm for using spectrum to adaptively
eliminate exceptional data and automatically classify

HAO Jian-ming'* LI Zong-nan' XIE Jing®

1. College o f Resources and Environment , Huazhong Agricultural University/
Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtse River)
Ministry of Agriculture ,Wuhan 430070,China;
2.College of Civil Engineering and Architecture ,Chongqing Jiaotong University ,
Chongqging 404100,China;
3.College of Science , Huazhong Agricultural University sWuhan 430070,China

Abstract The spectral data measured from spectral measurements are easily affected by human,en-
vironmental,equipment and other factors leading to the abnormal spectral characteristics and impacting
analyses especially in spectral measurements in the fields. According to the situations of traditional spec-
tral data in preprocessing and analysis,a novel algorithm used for abnormal data excluding adaptively
and spectral data classifying automatically based on artificial intelligence was established. The Mahalano-
bis distance threshold by genetic algorithm searching was determined to exclude abnormal spectral data
adaptively and to quantify the effect of excluding abnormal spectral consistency index (ACI). With the
self-organizing neural network,spectral characteristics of various types of observing objects were used as
input and classified automatically after removing the abnormal. The results showed that the algorithm a-
chieved good excluding ( ACI more than 86%) and classification (overall classification accuracy of
949%). It can be used to well automate the handling of excluding spectrum and spectral classification.

Key words artificial intelligence; genetic algorithm; Mahalanobis distance; self-organizing neural

network; spectral preprocessing
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