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Abstract: Skin disease are commonest than other diseases. It might be caused by bacteria, parasites and
viruses etc. The Advanced medical technology has made it possible to identify the skin disease faster and
accurate. However, the cost of such skin diseases remains limited and expensive. So image processing
techniques aid in the development of an automated screening system for dermatology at an early stage. The
features extraction plays vital role in the classification of skin diseases. Computer vision has a function in
the detection of pores and skin illnesses in variety of strategies. This research aims to detect three common
diseases such as acne, hyper pigmentation and psoriasis. We proposed an image processing techniques that
accepts the digital image of disease, then image analysis to identify the type of disease. The proposed
method is very simple, fast and does not need any additional equipment. It accepts input of color image and
it resizes the image to extract features using CNN. Then multi class features are classified using first order
feature extraction method. Lastly, the type of disease, spread and severity are shown to the user. The system
identifies three different types of disease accurately.
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I. INTRODUCTION
These days skin diseases are very common as compared to some other diseases. Some of the common factors for
developing skin disease are fungal infection, bacteria, allergy or viruses etc[1]. A skin disease may cause a change in
the color or texture of the skin[2]. Skin diseases must be diagnosed at an early stage as sometimes there are chances of it
getting converted into cancer. The diagnosis and treatment of a skin disease is very expensive and takes a long time[3].
In certain cases, it might take months to develop symptoms for skin disease. The patient is unaware of skin disease for a
long time, and as a result of this, skin disease develops and grows further to advance stage[4].
At times, even a dermatologist (skin specialist doctor) may find it difficult to diagnose the skin disease and may advise
for some costly laboratory tests in order to diagnose the type and stage of the skin disease. With the current
advancement of lasers and photonics based medical technology, it has now become quicker to diagnose the skin
diseases accurately. Still the cost of such diagnosis is very high[5][13]. Deep Learning architecture for image
classification gives accurate result in dermatology discipline[11][12]. So we propose ResNet based deep learning
approach in order to diagnose the skin diseases. For this method, the digital image of disease effect skin area is taken
and then image analysis is done in order to identify the type of disease. Our proposed method is accurate, less
computation power when compared to other existing methods and does not need any expensive equipment.

II. REVIEW OF LITERATURE

In [6] a novel method is proposed based on convolution Neural Network to detect the skin disease automatically from
dermoscopy images. To classify the skin diseases automatically , two different methods were proposed . one is
Convolutional Neural Network and another one is the combination of Convolutional Neural Network and one- versus-
all. These two approaches achieves classification accuracy 77% and 92.90% respectively.

In the research work [7], Ant Colony based segmentation and KNN and ANN based classification algorithm has been
proposed in order to detect the melanoma and benign skin lesions. 12 features seem to be sufficient to detect malignant
melanoma. Moreover, ANN gives better results than KNN.
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In [8], a skin lesion segmentation approach based on the elitist-Jaya optimization algorithm has been proposed. This
algorithm consists of two stages: image preprocessing and edge detection. The result is proved that the proposed
approach improved the segmentation accuracy of the affected skin lesion area.
In this study[9], a new approach called Dermoscopic Expert has been proposed . It combines the pre-processing and
hybrid Convolutional Neural Network (hybrid-CNN). The proposed pre-processing method applies lesion
segmentation, augmentation, and class rebalancing . The experimental results improve the accuracy of 10.0% and 2.0%
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than that of Existing works.
From the above literature following problems are identified.

1. The convolutional neural network gives better results when compared to traditional method for processing the
digital image. But still accuracy rate should be increased for the larger datasets.

2. Image pre processing plays vital role to detect the skin diseases automatically. Many researchers have focused
only on Feature extraction and classification algorithm. If we apply some pre processing techniques then
classification results will be improved.

3. Segmentation through convolutional neural network improves the classification results as well.

In order to classify three different types of skin diseases , the convolutional neural network must be improved.

III. SYSTEM AND METHODOLOGY PROPOSED
In this section, the detection, extraction and classification of skin disease are described as follows. The methodology of
proposed system includes Image pre-processing , first order Feature Extraction and image classification. The system
will help in detection of Acne, Hyper pigmentation and Melanoma with less computational efforts. The architecture of
system is shown in Fig 1. Below.

I

Fig. 1. Architecture of Proposed System
The Skin Colored input images taken from IISC Dataset, Consist of acne, hyper pigmentation and Melanoma
images. Image preprocessing is done for achieving good quality images. The images obtained from the dataset are not
of the required size and hence need to be resized accordingly. The following sections explain the image resizing
techniques.
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3.1 Image Resizing

The dataset consists of different sizes of the image. It is either increase or decrease the size in order to resolve the

different size of images. Image resize also increases the performance of the system and decreases the processing time.
Fig 2 and Fig 3 show images before and after resizing.
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Fig. 3: Example of Melanoma image after resizing
After preprocessing, Next stage in the architecture is feature extraction. It is very important to apply appropriate method
for extracting the features from the image. The proposed system uses first order feature extraction, using 4 parameters,
such as contrast, variance, standard deviation and smoothness. And then classification is done using CNN ResNet50. A
ResNet 50 can train classifier using extracted features from the training set. The architecture of ResNet 50 model is

illustrated in fig 4.
Acne Melanoma Pigmentation Healthy Skin
Fig 4: Classification of skin Diseases
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IV. RESULTS AND DISCUSSIONS
We have used the concept of transfer learning for the classification. With transfer Learning, Instead of starting the
learning process from scratch, the model starts patterns that have been learned while solving a different problem. This
way the model leverages previous learning and avoids starting from scratch. The image classification is usually
expressed through the use of pre trained model. A predefined model is a model that was trained on a large benchmark
dataset to solve a problem similar to the one that need to be solved. Results of Resnet Model in terms of different
parameters such as Accuracy, Precision, Recall, F1 Score and ROC-AUC are given in the table 1. The proposed method
achieved accuracy rate Of 0.9150. we found that ResNet has achieved the best accuracy among the other models.
Moreover, We obtained F1 Score is 0.915 which means that interpretation of results is good.
Pre Trained Model | Accuracy | Precision | Recall | F1 Score | ROC-AUC

ResNet 50 0.9150 0.8891 0.926 0.916 0.915

Table 1: Result of ResNet Model
The proposed system classified the skin disease dataset into three classes: class 0: Acne, Class 1: Melanoma, and Class
2: Hyper Pigmenation . The accuracy rate of various classes are given in the table:2

Classification Precision Recall F1 Score
Class 0: Acne 0.94 0.90 0.92
Class 1: Melanoma 0.93 0.90 0.93
Class 2: Hyper Pigmentation 0.95 0.93 0.91
Accuracy 0.91 0.90 0.92
Weighted Avg. 0.91 0.91 0.91

Table 2: Classification Report of ResNet Model

V. CONCLUSION AND FUTURE SCOPE

Detection of skin disease is crucial step to reduce the death rates as it turns into skin cancer. Medical procedure for
diagnosis of skin disease is very expensive and time consuming. Image processing system is used to build the screening
system for dermatology at an initial stage. Preprocessing and feature extraction plays a vital role in helping classify skin
disease.

The proposed model based on the Resnet approach proved efficient for skin disease classification and detection with
minimal computational power and effort. The outcome is promising, with an accuracy of 93.47% when experimented
with and compared with other methods over the real time images acquired from kaggle. The model is computationally
effective with CNN architecture. In future, the proposed model can be enhanced with segmentation algorithm and other
optimization algorithms.
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