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Responses Analysis of Lettuce Leaf Pollution in Cadmium Stress
Based on Computer Vision

SUN Jun' ZHANG Yuechun' MAO Hanping’ WU Xiaohong' CHEN Yong' WENG Qipeng'

(1. School of Elecirical and Information Engineering, Jiangsu University, Zhenjiang 212013, China
2. Key Laboratory of Modern Agricultural Equipment and Technology ,
Minisiry of Education, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to achieve nondestructive detection of heavy metal cadmium in lettuce leaves,
computer vision technology was used as the research method, which combined image processing method
and feature selection method, to identify four gradients of heavy metal cadmium stress lettuce leaves.
First of all, the leaf image of lettuce was obtained by digital camera. Then, the K-means clustering
algorithm was used to segment the image, and the color, shape and texture of the image were extracted
from the extracted target image. A total of 46 image features were obtained. In order to make the model
easier and reduce the amount of data, the image feature was dimensioned by competitive adaptive
reweighted sampling ( CARS) and variable importance analysis based on random variable combination
(VIAVC). The partial least squares discriminant analysis ( PLS — DA) and random forest ( RF) were
used to construct the model for identification of cadmium stress in lettuce. The results showed that in the
seven combined feature models, the optimal model was given by the model of color, shape and texture
fusion. The accuracy of the training set classification was 92% . The color, shape and texture fusion
features were reduced by CARS and VIAVC, and it was found that the dimensionality and visualization of
VIAVC were better than those of CARS. Using the reduced dimension of the low-dimensional mapping
point to build the model, the accuracy of the training set classification and accuracy of the prediction set
of RF model were higher than those of the PLS — DA. Among them, the accuracy of the training set and
predictive set classification based on VIAVC dimensionality reduction were 98.0% and 96.0% ,
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respectively. It can be seen that the RF model based on VIAVC dimensionality can better identify the

lettuce leaves with different cadmium stress levels under the premise of greatly reducing the feature

dimension.

Key words: lettuce; cadmium; computer vision; image feature extraction; VIAVC
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Fig.2 K-means segmentation results of lettuce images
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