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The present study focuses on detecting the degree of deformity in fruits such as apples,

mangoes, and strawberries during the process of inspecting their external quality,

employing Single-Input and Multi-Input architectures based on convolutional neural

network (CNN) models using sets of real and synthetic images. The datasets are

segmented using the Segment Anything Model (SAM), which provides the silhouette of

the fruits. Regarding the single-input architecture, the evaluation of the CNN models is

performed only with real images, but a methodology is proposed to improve these results

using a pre-trained model with synthetic images. In the Multi-Input architecture,

branches with RGB images and fruit silhouettes are implemented as inputs for evaluating

CNN models such as VGG16, MobileNetV2, and CIDIS. However, the results revealed that

the Multi-Input architecture with the MobileNetV2 model was the most effective in

identifying deformities in the fruits, achieving accuracies of 90%, 94%, and 92% for

apples, mangoes, and strawberries, respectively. In conclusion, the Multi-Input

architecture with the MobileNetV2 model is the most accurate for classifying levels of

deformity in fruits.
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