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Oral squamous cell carcinoma is the most widely recognized threatening mucosal neoplasm to influence the head and neck, representing almost 

90% of the relative multitude of carcinogenic passings from one side of the planet to the other. This requests an early identification for treatment 

to diminish the rising death rate. It is challenging to anticipate in the beginning phase because of the absence of aptitude, tedious conventional 

strategies, and some of the time; the non-tumorous cells may intently look like tumorous cells. Along these lines, automatic identification of oral 

epidermal pictures can support better recognition models that could moderately perform with better exactness. This review presents a brain 

network-based mechanical characterization of 300 ordinary and 900 carcinogenic pictures. We have utilized the move learning technique by 

upgrading the five pre-prepared profound learning models for squamous cell carcinoma identification. Models like ResNet50, VGG16, DenseNet, 

GoogleNet, and AlexNet have been calibrated independently for additional utilization in highlight extraction. 

Keywords: Convolution Neural Network (CNN), segmentation, Oral Squamous Cell Carcinoma (OSCC). 

INTRODUCTION  
Oral Squamous cell carcinoma is a heterogeneous gathering of malignant growth emerging from the mucosal covering of oral 

depression that records for almost 90%of the disease. It's exceptionally predominant in males than in females[1]. The related gamble 

factors are the utilization of liquor, and tobacco, unfortunate oral cleanliness, hereditary foundation, openness to human 

papillomavirus (HIV), way of life, and nationality. As of late, there has been an expansion in research philosophies in the clinical 

field with the assistance of Artificial knowledge. The convolution Neural Network models come convenient where there is a need 

to disengage highlights with more important accuracy[2]. 

Notwithstanding this, different CNN engineering, for example, Resnet, Googlenet, Densenet, VGG16, and AlexNet, have been 

tuned to accomplish great execution. In this paper, we used CNN engineering and motion learning to characterize oral squamous 

cell cancer. We've also done a detailed examination of the execution of individual models to determine the optimal organization for 

identification[3-5]. 

DATA AND METHODOLOGIES:   
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a) DATA SET: 

 

Figure 1: Vignettes of H&E stained oral biopsy images from the OSCC dataset capturing (a)normal epithelium  and 

(b)cancerous epithelium 

 

Kaggle has published the data set, and it comprises 1200 images, out of which 300 are non-cancerous and 900 are cancerous 

b) DATA PREPROCESSING: 

 

Figure 2: Shows the significant difference between the inputted image and the preprocessed data 

Picture preprocessing is the preeminent advance in a picture characterization procedure. Profound learning requires the pictures to 

be of a similar size and kind[6]. Subsequently, it requires a progression of steps, for example, reshaping (molding the pictures to a 

similar aspect); normalizing the pixel values somewhere between 0 and 1 becomes obligatory to commit consistency among pictures. 

c) DATA AUGMENTATION: 

 

Figure 3: (a) Original image (b) Horizontal-flip (c) Vertical-flip 

 In the AI interaction, the size of the dataset assumes a significant part. 100 regular Scenarios could frequently happen, 

fitting When the preparation dataset is bigger than the testing dataset) and underfitting, while the testing dataset is bigger in numbers 

than the preparation dataset. Expansion assumes a huge part in dispensing these two classes of blunders[8-12]. Expansion is where 

changes like vertical flip and level flip expand the available size of the dataset[13]. 

d) NETWORK ARCHITECTURE 
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d.1) VGG16 

 

Figure 4: VGG16 engineering comprises five convolutional blocks (each followed by a pooling activity), two FC layers (each 

with 4096 hubs), and one Softmax layer (1000 hubs that approach the number of classes in the ImageNet dataset) toward 

the end. 

 VGG16 is a sixteen-subcaste profound learning engineering that comprises thirteen convolutional layers organized into 

five places and is traced by a pooling subcaste in which a 2x2 window is utilized. Two fully associated layers also trace it, each 

comprising 496 capitals[14-21]. The ultimate is the softmax subcaste that comments on individual classes to each picture chosen 

during the interaction. 

d.2) GOOGLENET 

 

Figure 5: GoogleNet engineering comprises three convolutional blocks. 

 GoogleNet is a CNN reasoning piece of Google-trained professionals. Googlenet has 22 layers and uses the Inception 

module for the starting accuracy period. There are also totally connected layers with only 5 million limits, conveying it on 

various occasions more prominent than the Alexnet. 

d.3) RESNET 
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Figure 6: A lingering block with a personality association that passes input(x) straightforwardly to a later convolutional 

layer to limit disappearing inclination. 

 

It appears to be the best model in Neural convolutional associations. A significant association also is used in leftover squares. The 

remaining associations involve several consecutive waiting modules arranged using the Resnet perspective[22]. It involves a 152- 

subcaste model for ImageNet. The application of resnet ought to be an indeed large number of layers, and the resnet is changed into 

an association, and subsequently, the medication commerce happens; in any case, the donation estimation might be lowered at 

specific times[23-26]. 

e) TRANSFER LEARNING: 

 

 

Figure 7: Transfer of information from a source model prepared on enormous information (for example, ImageNet) to an 

objective model with little information (for example, OSCC Dataset). The objective model is either kept fixed and utilized 

as a component extractor or calibrated and adjusted to the new undertaking. The recently added classifier to the objective 

model is prepared without any preparation. 

 Move learning is the interaction wherein the experience and information acquired from an educational experience are 

applied to another problem[27-32]. This way, different models can be utilized together, and the need to prepare models from the 

serrated is diminished. These pre-prepared models can consolidate and go about as information center point and help the model play 

out. These can likewise be tuned to make them go about as component – extractors[33]. 

f) MODEL TRAINING: 

The model has been prepared to utilize a general 1000 pictures comprehensive of 900 cancerous and 300 non-carcinogenic pictures. 

To prepare these models, exchange learning has been conveyed. 
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f.1) FINE TUNING INDIVIDUAL MODELS: 

 

Figure 8: Flow outline of the model preparation (a) Pre-prepared VGG16, ResNet50, and GoogleNet are fine-tuned 

independently on the OSCC dataset (b) Features extricated by calibrated models are connected and gone through an FC 

layer. The connected model isn't controlled, while the FC layer is prepared without any preparation. 

 Here models engineering has been adjusted by highlighting these moved models one over the other rather than the softmax 

layer. At long last, the sigmoid layer has been embraced to anticipate precise class for the characterization in this manner[34]. Here 

just the upper layers are calibrated so that cutting-edge examples can be advanced as opposed to replicating straightforwardly, which 

sometimes could prompt overfitting issues. 

f.2) CONCATENATED MODEL AS FEATURE EXTRACTOR: 

Another model has been proposed by attaching the three tuned models. A completely Connected layer alongside a characterization 

has been added in this manner; these models go about as component extractors during the preparation stage[35]. This component 

extraction has been prepared to the model to cause them to characterize includes fittingly. 

g) FUNCTIONS AND PARAMETERS 

Classification Function Sigmoid 

Loss Function Binary Cross-entropy 

Learning Rate (Individual 

Model) 
0.001 

Learning Rate 

(Concatenated Model) 
0.0001 

Optimizer Adam 

 

h) MODEL EVALUATION 

Approval has been performed for 200 pictures, comprehensive of occurrences from both classes. The testing dataset has pictures of 

both 100X and 400X amplification. The preparation and testing split was done before expansion, demonstrating that some testing 

dataset has unique pictures. 

Certain exhibition measurements have been considered to assess the model's presentation. 

1. Accuracy 

2. Precision 

3. Recall 

4. F1-Score 

5. Specificity 

6. AUC value 

These measurable measurements are the aftereffect of four results of the disarray framework. These measurable measures are the 

result of four results of the disarray frame. These are True negatives (TN), True Cons (TP), False Cons (FP), and False Negatives 

(FN). It's to be noticed that the misleading Cons (FP) are called type-1 boobs, and False Negatives (FN) are called type-2 mistakes. 
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A definitive ideal in a characterization computation is to amplify the good anticipation ( True Cons and True Negatives) and 

simultaneously limit the inaccurate vaticinations (False Cons and False Negatives)[36].      

Accuracy           (1) 

Accuracy is the proportion between the complete number of right expectations made and the absolute forecasts. 

 

Precision            (2) 

Precision is defined as the correctly identified cancerous images to all the images predicted as cancerous by the model. 

 

Recall             (3) 

A recall is the proportion of accurately distinguished carcinogenic pictures to every one of the destructive pictures present. 

 

 

 

Specificity            (4) 

Specificity is the proportion of accurately distinguished adverse outcomes to every one of the initial adverse outcomes. 

 

 

 

F1 Score                                              (5) 

F1 Score is the harmonious means of perfection and recall. 

It's calculated to consider both these criteria into account as a whole.  

AUC             (6) 

AUC (Area Under Curve)- ROC (Receiver operating Characteristics) is a performance metric based on varying threshold 

values.  
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AUC - ROC metric indicates the model's capability in distinguishing the classes. 

Mathematically, it can be created by conniving TPR ( True Positive Rate) that's perceptivity and recall vs FPR (False 

Positive Rate) that's 1- particularity. 

 

 

        RESULT AND DISCUSSION 

 

Figure 9: confusion matrices for the network architectures 

The confusion matrix shows the detailed performance analysis of each model on the test data. It can be observed that the 

concatenated model performs well when compared to the other CNN architecture, such as VGG16, GOOGLENET, and RESNET10. 

It can be observed from the confusion matrix that the concatenated model has high TP ( true cons) and TN ( true negative) values[37]. 

Among the complication models collectively, the vgg16 armature of the CNN has good performance when compared with Resnet 

and Google net infrastructures[38]. 
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Model Accuracy Precision Recall F1 Score 

VGG 16 94.58% 0.96 0.93 0.95 

GoogleNet 70.83% 0.83 
0.67 

 

0.74 

 

 

ResNet50 79.17% 0.75 0.82 0.78 

Concatenated 

Model 
96.67% 

0.99 

 

 

0.94 0.97 

 

It can be observed from the performance table that the concatenated model has higher accuracy (96.67%), precision (0.99), recall 

Score (0.94), and fl-score (0.97), followed by VGG16 (accuracy of 94.58 %), Resnet (79.17%), googlenet (70.83%). The high 

accuracy value of 0.97 indicates that the concatenated model has the excellent capability of secerning between the two classes. 

 

Figure10: Plot depicting ROC wind and AUC value for each armature 

CONCLUSION 

In a new report, Sana Ullah blazoned that the superior prosecution of connected model is on the grounds that the contained highlights 

might contain different patterns, circularity, roundness, and compatners from a single descriptor. Accordingly, this is the 

explanation; the mix of different pre-prepared CNN engineering supported up the donation of move literacy and latterly displacing 

the application of conventional single model CNN armature is adequate. At long last, we allowed the donation of the three calibrated 

models with the connected model. It was seen that the connected model yielded the swish issues and outflanked the singular models. 

A little test information may not fully address the information gathered in reality and might not have a great addition to the 

appropriation in preparing information. The OSCC dataset employed in this study was small and imbalanced, with 290 ordinary and 

934 carcinogenic cases. We could use just 120 images for assessing the model, which might be satisfactory but still not great for 

meaning authentic operations. In the future, we anticipate working on this by producing enormous datasets that, in a perfect world, 

have matched classes. Also, we may likewise consider exercising different cross-blessing ways that are more suitable for approving 

the model on an enormous quantum of information. 
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