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INTELIGENCIA ARTIFICIAL PARA FENOTIPAGEM DE GENOTIPOS
PROMISSORES DE FEIJAO-CAUPI POR IMAGENS DIGITAIS EM DIFERENTES
ESTADIOS FENOLOGICOS

Joniedson Marcos dos Santos’, Rener Luciano de Souza Ferraz?

RESUMO

O feijao-caupi € uma cultura de grande importancia mundial, motivo pelo qual
muitas cultivares melhoradas s&o exploradas. As plantas dessas cultivares possuem
caracteristicas intrinsecas que as distinguem. Assim, objetivou-se avaliar algoritmos
de inteligéncia artificial para ajuste de modelos de fenotipagem de cultivares de
feijao-caupi por imagens digitais em diferentes estadios fenoldgicos. Para tanto,
imagens digitais obtidas nos estadios V1, V2, V3 e V4 de nove cultivares foram
processadas utilizando-se dos vetorizadores InceptionV3, SqueezeNet, VGG16 e
VGG19. Posteriormente, foram testados os algoritmos de aprendizado de maquina
k-vizinhos mais proximos (KNN - number of nearest neighbors), arvore de decisao
(Tree), floresta aleatéria (RF - Random Forest), aumento de gradiente (GB - Gradient
Boosting), maquina de suporte de vetores (SVM - Support Vector Machines) e rede
neural artificial (MLP - Multi-Layer Perceptron). A performance dos modelos foi
testada utilizando-se do método de validagao cruzada (Cross-validation). O algoritmo
de aprendizado de maquina Rede Neural Artificial tem melhor performance para
fenotipagem nao destrutiva de cultivares melhoradas de feijdo-caupi por imagens
digitais em diferentes estadios fenolégicos na fase vegetativa.
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ARTIFICIAL INTELLIGENCE FOR PHENOTYPING OF PROMISING COWBEAN
GENOTYPES BY DIGITAL IMAGES AT DIFFERENT PHENOLOGICAL STAGES

ABSTRACT

Cowpea is a crop of great importance worldwide, which is why many improved
cultivars are exploited. The plants of these cultivars have intrinsic characteristics that
distinguish them. Thus, the objective was to evaluate artificial intelligence algorithms
to fit cowpea cultivar phenotyping models by digital images at different phenological
stages. For this purpose, digital images obtained at stages V1, V2, V3 and V4 of nine
cultivars were processed using the vectors InceptionV3, SqueezeNet, VGG16 and
VGG19. Subsequently, the k-nearest neighbors (KNN - number of nearest
neighbors), decision tree (Tree), random forest (RF - Random Forest), gradient boost
(GB - Gradient Boosting), vector support machine (SVM - Support Vector Machines)
and artificial neural network (MLP - Multi-Layer Perceptron). The performance of the
models was tested using the cross-validation method. The Artificial Neural Network
machine learning algorithm has better performance for non-destructive phenotyping
of cowpea cultivars improved by digital images at different phenological stages in the
vegetative phase.
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