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The growing interest in food quality and unadulterated food requires simple, quick, and efficient methods for the assessment of traceability, authenticity and quality of foods. This question is of particular interest to olive oil which is widespread with a large number of cultivars all over the world. The quality of olive oil, defined by sensory characteristics and chemical composition is affected by different factors such as climate, cultivation, degree of ripeness, conditions of harvesting, transportation and storage of olives, processing techniques and packaging of the oil. Thus, each olive oil has its unique fingerprint. Many researches have studied the relationship between chemical quality criteria and the organoleptic grading on basis of statistical methods, butthe main problem of these approaches was uncertainty (diversity and variability) of data and vagueness of class definitions. Additionally the number of samples was often low (<200) so that with increasing number of samples the variances of the dependent variables in each class increases, too. Thus, multivariate statistical methods are less useful because homogeneity of variances is needed for the statistical evaluation using discriminant analyses. An efficient pattern recognition system should be able to handle non-linear class separabilities, overlapping classes or clusters to discriminate almost similar different objects. 
The present work suggests a new approach based on the method of k-nearest neighbours (KNN) as a classification method to determine the quality and authenticity of olive oil. ore than 2000 samples of olive oils with different sensory quality from different areas in Europe, Australia, America, and Northern Africa were analysed for parameters given in (EEC) No 2568/1991 using validated NIR methods. Additionally, all samples were tested by two accredited panels of the International Olive Council.  
A correct classification was obtained for sensory quality (93%), age of the sample (100 %)  and  geographical origin (ITA, GRE, ESP) (95 %) using KNN-pattern recognition whereas the classification using DA or PLS-DA was worse (average 63 %).



