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Abstract
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. . Melanoma is one of the most serious forms of skin cancer, and early detection can support appropriate treatment selection and
Systems in Electrical y pport approp

reduce adverse outcomes. This study presents a two-branch framework for dermoscopic image classification that integrates high-

Engineering level features extracted by DenseNet121 with local texture features derived from the Local Neighborhood Difference Pattern (LNDP)
operator. Images were selected from the ISIC 2019 and HAM 10000 datasets, and the task was formulated as binary classification

Vol. 12, No. 2 between melanoma and non-melanoma lesions. After resizing images to 224x224224 \times 224224x224 pixels, applying
normalization, and performing data augmentation only on the training set, the 1024-dimensional DenseNet121 feature vector was

Autumn and Winter 2025 concatenated with a 59-dimensional LNDP histogram. The resulting 1083-dimensional vector was fed into a fully connected
classifier with 128 neurons, ReLU activation, dropout with a rate of 0.5, and a Softmax output layer. Performance was evaluated

ISSN: 2322 - 3146 using accuracy, ROC-AUC, PR-AUC, balanced accuracy, MCC, and melanoma recall. The proposed model achieved 97% accuracy,

. . a ROC-AUC 0f 0.98, balanced accuracy of 0.94, and melanoma recall of 0.90. Ablation and cross-dataset evaluations indicated that

http:// jnsee.sut.ac.ir fusing deep and texture features improved discriminative performance compared with DenseNet121 alone. Nevertheless,

independent external validation and calibration assessment are required before clinical use.
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1. Short Introduction

Melanoma is an aggressive form of skin cancer for which early and accurate diagnosis is essential. Although dermoscopy improves
lesion assessment, diagnosis remains challenging because of visual similarity between benign and malignant lesions, image artifacts,
and data imbalance.

Deep convolutional networks such as DenseNet can learn high-level semantic representations but may not fully capture fine local
texture patterns.

2. Proposed Work

The proposed method is a two-stream framework that combines high-level semantic features from DenseNet121 with low-level
texture features extracted using the LNDP operator.

Dermoscopic images are resized, normalized, and augmented during training to improve the model’s generalization ability.
The 1024-dimensional DenseNetl121 feature vector and the 59-dimensional LNDP histogram are individually normalized and
concatenated into a 1083-dimensional feature vector.

This fused representation is passed through a fully connected layer with 128 ReLU neurons, followed by dropout and a two-class
softmax output layer.

The model classifies dermoscopic images into melanoma and benign classes and is evaluated using accuracy, precision, recall,
Fl-score, ROC-AUC, PR-AUC, balanced accuracy, and MCC.

3. Conclusion

The results indicate that combining DenseNet121 deep features with LNDP texture features improves melanoma classification
compared with using either feature type alone.

The proposed model achieved 97% accuracy and a ROC-AUC of 0.98 on the evaluated dermoscopic datasets.

The fusion strategy improved the model’s ability to represent both high-level semantic patterns and fine-grained local textures.

Cross-dataset evaluation showed that the proposed method maintained better performance than the DenseNet121 baseline under
dataset distribution shifts.

Nevertheless, further validation on larger, independent, and clinically diverse datasets is required before clinical application can
be considered.
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    x  n o r m =   x − min ⁡ ( x )  max ⁡ ( x ) − min ⁡ ( x )


  A c c u r a c y = ( T P + T N ) / ( T P + T N + F P + F N )


  P r e c i s s i o n ( p ) = T P / ( T P + F P )


  Recall   ( r )   = TP   / ( TP + FN )


  F 1 _ s c o r e = 2 p r / ( p + r )


  B a l a n c e d   A c c u r a c y = ( R e c a l l + S p e c i f i c i t y ) / 2


  S p e c i f i c i t y = TN / ( TN + FP )

