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Paper 

Fonte: Uzal et. al., 2018. 

 



Plant phenotyping 

Fonte: Embrapa, 2016. 

 
Fonte: Agriexpo, 2019. 

 



Three major componentes of a soybean 
crop: 

Pods per plant (PN) Seeds per pod (SPP) Seed size (SS) 

Fonte: Sistema Faep, 2018. 

 

Fonte: Technologytimes, 2014. 

 

Fonte: Maissoja, 2018. 

 



Classic procedure 

• “Define and extract appropriate features for the problem at hand 
and then train a classifier” (UZAL, 2018) 

• Three state-of-the-art classic classification methods were 
implemented: 

– SVM 

– Random Forest (RF) 

– Penalized Discriminant Analysis (PDA) 



Convolutional neural networks 

Fonte: Ravindra, S., 2017. 

 



Data collection 

Fonte: Uzal et. al., 2018. 

 



Pods segmentation 

Fonte: OpenCV, 2019. 

 



Pods segmentation 

Fonte: Uzal et. al., 2018. 

 



Pods segmentation 
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Pods segmentation 

Fonte: Uzal et. al., 2018. 

 



Preprocessing 

Fonte: Uzal et. al., 2018. 

 



Data augmentation 

Fonte: Keras, 2019. 

 



Data augmentation 

Fonte: Gimp, 2019. 

 



Data augmentation 

Fonte: Gimp, 2019. 

 



Feature extraction details 

• Geometrical characteristics 

– Area 

– Perimeter 

– Major and minor axis length 

• Shape features 

– Density 

– Elongation 

– Compactness 

– Rugosity 

– Axis ratio 

• Etc 

 



SVM implementation details 

Fonte: Scikit-learn, 2019. 



CNN implementation details 

Fonte: Uzal et. al., 2018. 

 



CNN implementation details 

Fonte: Theano, 2018. 

 



CNN implementation details 

Fonte: Lasagne, 2019. 



Hyperparameter search 

Fonte: Uzal et. al., 2018. 

 



Results 

Fonte: Uzal et. al., 2018. 

 



Relevant hyperparamethers 



Results 
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Results 
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Detection of important features 
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Fonte: Uzal et. al., 2018. 

 



Visualizing relevant patterns 

Fonte: Uzal et. al., 2018. 

 



Visualizing relevant patterns 

Fonte: Uzal et. al., 2018. 

 



Conclusion and future works 

• CNNs have many hyperparameters, but high accuracy can be 
achieved without precise values 

• CNNs outperformed classic approach 

• CNNs learnt to detect each seed in the pod 

• Detection in field 
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