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Abstract: The use of advanced computer vision and powerful deep-learning capabilities is
increasingly important in the agricultural industry, particularly for monitoring crops and detecting
diseases. However, detecting external damage to fruit crops remains a significant challenge. In our
study, we introduced a multi-stream ensemble model called MN1 DN121 V@19, which is
designed to identify external damage on tomato surfaces. We separately used different pre-trained
approaches, including InceptionV3, ResNet50, ResNet101, VGG16, VGG19M obileNetV1, and
DenseNet121, and we examined how well they performed. After evaluating their performance, We
merged the three wellknown pre-trained methods: MobileNetV1, DenseNet121, and VGG19, and
extracted the learned features from these models. After that, we fine-tuned some of the top layers
to effectively learn the features from our used dataset. The top 10 layers of DenseNet121 and
MobileNet, as well as the top 4 layers of VGG19, were fine-tuned to create the merged model. The
accuracy of the suggested multi-stream ensemble model was 98.51% using a dataset of 6500
images across 4 classes. When compared to existing pre-trained models, our merged model
demonstrated superior performance across all metrics.
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