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Application of falling impact method in non-destructive firmness measurement
of kiwifruit using PCA-ANN algorithm

Abstract

With production of 32000 tons in 2012, Iran is the seventh producer of kiwifruit in the world. The quality
evaluation of kiwifruit is an important and necessary factor since it is the basis of the consumers’ choices. There
are various methods for non-destructive quality evaluation of agricultural products. Among these methods,
mechanical-based techniques are useful, especially for texture or ripeness evaluation. In this study falling impact
method was used in non-destructive estimation of kiwifruit texture. In this technique, the fruit was held by a
vacuum valve and released to fall freely from an adjustable height onto a load cell. The load cell was equipped
with a data acquisition unit to collect and illustrate the received signal. Immediately after data acquisition,
penetration (Magness-Taylor) tests were performed on each sample in order to obtain the firmness (F) using the
universal tension-compression testing machine. Principal component analysis (PCA) was first carried out in
order to reduce the dimensionality of the impact signal. 25 principal components (PCs) were then extracted
which could explain the most of variability among the impact signal. These PCs were used as the input variable
to an artificial Neural Network (ANN) model to predict the firmness values of samples. The values 0fR2p= 0.75,
RMSEP= 5.52 N and SDR= 1.82 revealed that the built PCA-ANN model could reliably predict the firmness
values of kiwifruits.

Keywords: Firmness, Principal components analysis, Artificial neural networks, Impact signal



