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Abstract - The integration of an oral cancer early detection 

and staging system through the implementation of a 

mobile application is the focus of this research paper. The 

mobile app comprises three main components: 1) detecting 

oral cancer using lips and tongue images, 2) oral cancer 

detection using CT scan images, 3) oral cancer detection 

employing histopathological images and assessing the 

severity of the patient's cancer using medical data. 

Convolutional Neural Networks (CNNs) were utilized to 

train models for the first two parts, while logistic 

regression was employed to determine the severity of 

patients' conditions. This paper presents a comprehensive 

study on these integrated approaches with promising 

results in advancing early detection and accurate staging 

methods for oral cancer patients. 

Keywords: Histopathology, Convolutional Neural Networks 

(CNNs), Logistic Regression, OCScanner, Artificial 

Intelligence. 

I. INTRODUCTION 

Nowadays mouth cancer (Oral) is one of the most 

dangerous cancer[1], and this has a high mortality rate. The 

International Agency for Research on Cancer estimates that 

there will be 377,000 new cases of lip and oral cavity cancer 

in 2020, with nearly 177,000 deaths worldwide. Regardless of 

significant advances in oncology therapy, over the last few 

decades, oral cancer mortality rates have remained high. The 

majority of mouth cancer patients, particularly in countryside 

zones, do not have timely, superior analysis and treatments, 

ensuing in low survival rates. In developed nations, survival 

rates as high as 65% have been reported; in some rural areas, it 

can be as low as 15% depending on the affected part of the 

oral cavity [2]. The overall 5-year existence rate of individuals 

with recognized cancer of the mouth is around 50% and 

differs by race and region [2]. In short, when patients with 

mouth cancer are diagnosed at advanced phases, their 

prognosis and survival rates are strictly harmed. As a result, 

improving primary analysis could outcome in an important 

increase in positive survival results. 

Mouth cancer (Oral) is some kind of tumor that impacts one’s 

mouth and its surrounding tissues, including the lips and 

tongue. Oral cancer detection is critical for successful 

treatment and better outcomes. While biopsy and other 

invasive methods can be used to diagnose oral cancer, there is 

huge attention to using non-invasive imaging techniques for 

early detection and screening. Machine learning algorithms 

are used in one approach to predicting oral cancer using 

images of the lips and tongue. These algorithms can also be 

trained on large datasets of images to 2 identify features and 

patterns that are indicative of oral cancer. Once trained, the 

algorithms are capable of being utilized to analyze new images 

and predict whether a person is at significant risk for oral 

cancer. A large dataset of images of lips and tongues from 

patients both with and without oral cancer would be necessary 

for creating such a model. The images should be of good 

quality, standardized, and labeled with clinical information 

like age, gender, and cancer status. The images' features would 

then be extracted which use image processing techniques such 

as texture analysis and shape analysis. Following the 

extraction of these structures, this ML (machine learning) 

algorithm can be trained to categorize the pictures based on 

their cancer status. For this particular purpose, several 

machine learning algorithms, such as support vector machines, 

logistic regression, neural networks, and random forests are 

acceptable. Metrics such as accuracy, sensitivity, and 

specificity can be used to assess the algorithm's performance. 

There are many challenges in the manual process of oral 

cancer analysis. It’s a time consuming and expensive process. 

Additionally, a lot of experience is required. But the 

evaluation of AI and ML has helped automate this process and 

the development of ML and AI has provided researchers with 

new hopeful paths in the field of medical imaging. [2] 

This may reduce the pathologist’s workload, eliminate 

observer variations in diagnosis andalso improve the 

efficiency of the diagnosis procedure [2]. It will also help in 

laboratories with high volume loads, where pathologists will 

be able to concentrate on the cases identified as abnormal by 

the system[3]. ML algorithms can analyze a huge number of 
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biopsy images in a short amount of time. Additionally, it has 

the potential to increase the accuracy of cancer diagnoses. 

Hence, using ML based approaches has the ability to advanced 

oral cancer diagnosis and prognosis [4]. 

The solution we implemented for oral cancer pre-

detection using machine learning is a computer-based system 

that uses artificial intelligence and image processing 

techniques to analyze images of the oral cavity and detect 

signs of cancer. This system is designed to be a fast, accurate, 

and non-invasive method of detecting oral cancer at an early 

stage when treatment is more likely to be successful. This 

system works by collecting a large dataset of annotated oral 

images, both healthy and diseased. The images are then 

processed to extract relevant features, and a machine learning 

model is trained on the annotated data to learn the patterns that 

distinguish healthy and diseased images. The trained model 

can then be used to analyze new images and provide a 

preliminary diagnosis. 

II. METHODOLOGY 

Our research paper focuses on the development of an 

integrated system for early detection and staging of oral 

cancer, using a mobile application. The mobile app comprises 

three main components. Firstly, we employ lips and tongue 

images to detect oral cancer in the initial stage. Secondly, 

histopathological images are utilized for the identification of 

oral cancer through advanced image analysis techniques. 

Lastly, we determine the severity of cancer in patients by 

analyzing their medical data. To accomplish our objectives, 

convolutional neural networks (CNN) are trained as models 

for the first two parts: detecting oral cancer using lips and 

tongue images and identifying it through histopathological 

images. For the third part involving severity assessment, 

logistic regression is employed. Educational articles serve as 

valuable sources throughout this research process to ensure its 

scientific validity and reliability. These sources contribute to a 

comprehensive understanding of various aspects related to oral 

cancer detection methods, image analysis techniques, medical 

data analysis approaches, and model training methodologies. 

By leveraging these resources along with our expertise in 

machine learning algorithms. [5] 

The thesis statement for the research paper on the topic 

"Integrated System for Oral Cancer Early Detection and 

Staging" with the implementation of a mobile application can 

be: "Through the development and utilization of a mobile 

application incorporating three distinct components - oral 

cancer detection using lips and tongue images, oral cancer 

detection using histopathological images, and severity 

detection using patient medical data - this research aims to 

contribute to the timely identification and proper staging of 

oral cancer cases, utilizing CNN-based training models and 

logistic regression analysis for enhanced accuracy and patient 

care." In order to achieve our objectives in creating an 

integrated system for early detection and staging of oral 

cancer, we implemented a mobile application consisting of 

three main parts. The first part focuses on detecting signs of 

oral cancer through analyzing images taken from lips and 

tongue areas. By employing advanced image processing 

techniques combined with convolutional neural networks 

(CNN), we aimed to develop accurate algorithms capable of 

identifying potential abnormalities indicative of early-stage 

malignancies. For the second part, our focus shifted towards 

leveraging histopathological images as diagnostic tools in 

detecting oral cancer. Through extensive research conducted 

by Edge et al. (2010), we explored various methods that could 

enhance our understanding of cellular structures associated 

with malignant changes within tissue samples obtained from 

affected individuals. Our aim was to utilize these insights in 

developing an algorithm capable of accurately classifying 

histopathological images as either benign or malignant. 

Furthermore, it is essential not only to identify the presence or 

absence of oral cancer but also determine its severity based on 

patient-specific medical data.[6] To address this aspect 

comprehensively, we incorporated logistic regression analysis 

into our mobile application's framework. This statistical 

technique allowed us to model relationships between different 

factors contributing to disease progression while considering 

individual variations among patients. To ensure reliable results 

across each component mentioned above, rigorous training 

procedures were undertaken utilizing large datasets 

comprising diverse samples from individuals diagnosed with 

varying stages of oral cancer. By feeding these datasets into 

CNN architectures specifically designed for image analysis, 

our models were able to learn intricate patterns and features 

associated with cancerous cells. The logistic regression 

algorithm was then trained on patient medical data to predict 

the severity of oral cancer accurately. Through extensive 

experimentation and evaluation, we found that our integrated 

system demonstrated promising performance in terms of 

accuracy and efficiency [7].  

Preliminary tests conducted on a cohort of individuals 

diagnosed with varying stages of oral cancer yielded highly 

encouraging results, showcasing the potential for early 

detection and proper staging using the implemented mobile 

application. In conclusion, this research paper presents an 

innovative approach towards oral cancer early detection and 

staging through the implementation of a mobile application. 

By incorporating distinct components focused on lips and 

tongue image analysis, histopathological image classification, 

as well as severity prediction using patient medical data, we 

aimed to contribute to improved healthcare outcomes in 

managing oral cancer cases. Through the utilization of CNN 
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based training models alongside logistic regression analysis 

techniques, our integrated system demonstrates significant 

potential in enhancing accuracy and facilitating timely 

interventions for patients at risk or currently affected by oral 

cancer. Continued research efforts in this domain are vital for 

advancing both diagnosis capabilities and treatment strategies 

related to oral cancer[8]. 

This thesis statement highlights an innovative approach 

to addressing one of the significant challenges in healthcare 

today: early detection and staging of oral cancer. By 

leveraging advances in technology through a mobile 

application, this research seeks to provide a comprehensive 

solution that combines image analysis techniques with patient 

medical data analysis. The first component focuses on 

detecting oral cancer by analyzing lips and tongue images. 

This approach capitalizes on visual cues that may indicate 

abnormalities or precancerous lesions within these specific 

regions. Through machine learning algorithms such as 

Convolutional Neural Networks (CNN), patterns can be 

identified in these images to aid in early diagnosis. The second 

component involves detecting oral cancer using 

histopathological images. Histopathology provides valuable 

insights into tissue structure at a microscopic level, allowing 

pathologists to identify malignant cells accurately. Integrating 

histopathological image analysis into the mobile application 

strengthens its diagnostic capabilities by adding another layer 

of precision. Lastly, the third component addresses severity 

detection by utilizing patient medical data. By incorporating 

relevant information such as clinical history, demographics, 

lifestyle factors, genetic markers or biomarkers alongside 

imaging findings results can lead to more accurate staging 

assessments. Logistic regression analysis helps model these 

complex relationships between various variables contributing 

towards determining disease severity[9]. By combining these 

three important elements within an integrated system 

facilitated through a user-friendly mobile application platform 

enables healthcare professionals not only diagnose but also 

stage patients' condition more effectively than traditional 

methods alone. Overall, this research has significant 

implications for improving oral cancer diagnosis and staging. 

Its multi-faceted approach incorporating advanced image 

analysis techniques and patient data analysis provides a 

comprehensive solution that can potentially enhance accuracy 

and efficiency in the early detection of oral cancer cases. In 

conclusion, the development of an integrated system for oral 

cancer early detection and staging utilizing. 

The integrated system for oral cancer early detection and 

staging, along with the implementation of a mobile 

application, has emerged as a promising approach in 

improving patient outcomes. Through the utilization of lips 

and tongue images, histopathological images, and patient 

medical data analysis, this research paper aimed to develop an 

effective tool that aids in the identification of oral cancer and 

determination of its severity. In the first part of our study, we 

employed Convolutional Neural Networks (CNN) to train 

models capable of detecting oral cancer using lips and tongue 

images[10]. 

This innovative approach allowed for non-invasive 

screening procedures that could potentially enhance early 

detection rates. By leveraging advanced image processing 

techniques within our mobile application, we strived to 

provide a user-friendly solution with high accuracy. Moving 

forward, in the second part of our research, we focused on 

utilizing histopathological images to further strengthen the 

diagnostic capabilities of our integrated system. Leveraging 

CNN methodologies once again enabled us to effectively 

analyze these complex images while expanding upon existing 

literature surrounding oral cancer diagnosis. Furthermore, 

through integrating patient medical data into our mobile 

application's framework alongside machine learning 

algorithms such as logistic regression models in the final step; 

it became possible to assess disease severity accurately. By 

collecting relevant information regarding patients' health 

conditions and symptoms related to their specific case through 

this platform; healthcare professionals can make informed 

decisions regarding treatment plans promptly. In conclusion, 

by developing an integrated system for oral cancer early 

detection and staging accompanied by a robust mobile 

application encompassing lips and tongue image analysis 

methods combined with histopathology examination alongside 

patient medical data assessment; significant strides have been 

made towards enhancing clinical practices related to oral 

cancer management. The successful implementation 

showcased not only improved efficiency but also increased 

accuracy when compared with traditional approaches. As 

future advancements continue shaping this field; it is crucial 

for researchers worldwide to collaborate actively so that 

collectively we can strive towards better prevention strategies 

leading ultimately toward reducing mortality rates associated 

with this devastating disease. Together let us work towards a 

world where oral cancer is no longer a silent threat[11]. 

 

Figure 1: Flowchart of the proposed model 

We highlight the critical challenges in oral cancer 

diagnosis in our research paper, with a specific focus on Sri 
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Lanka. The traditional reliance on human expertise, which is 

marked by errors caused by factors such as workload, fatigue, 

and time constraints, highlights the need for innovative 

solutions. Furthermore, we stress the importance of early 

detection, recognizing that timely detection of oral cancer is 

critical for successful treatment outcomes. To address these 

issues effectively, we propose a multifaceted approach. 

One important aspect of our strategy is the creation of AI-

powered diagnostic tools. These machine learning and deep 

learning models, developed specifically for oral cancer 

diagnosis, aim to reduce reliance on human expertise while 

emphasizing early detection to improve treatment outcomes. 

We advocate for the development of user-friendly mobile 

applications that provide understandable translations of 

complex medical reports and offer recommendations based on 

AI analysis, bridging the knowledge gap for patients. A non-

negotiable component of our proposal is data security, which 

entails implementing robust measures, such as encryption and 

access controls, to protect patient information and maintain 

trust in the healthcare system. 

We emphasize the importance of localization efforts for a 

more precise and tailored approach. Given the unique 

healthcare context and genetic factors in Sri Lanka, training 

AI models on data from Sri Lankan patients is critical for 

improving prediction accuracy and treatment 

recommendations. 

Finally, our collaborative approach aims to ensure 

responsible AI development and deployment in the Sri Lankan 

healthcare sector, fostering an environment conducive to 

meaningful change. 

Our research paper aims to provide a comprehensive 

framework for transforming oral cancer diagnosis in Sri 

Lanka, reducing human errors, improving patient 

understanding, and ensuring data security, ultimately 

contributing to more effective and accessible healthcare by 

addressing these issues and implementing these strategies. 

In our research paper, we delve into several novel and 

important aspects of healthcare mobile application 

development, with a particular emphasis on the Sri Lankan 

context. To begin, we highlight the current research 

landscape's lack of healthcare mobile applications, 

emphasizing the importance of expanding healthcare 

accessibility to a broader audience via smartphone technology. 

As previously demonstrated in relevant research papers, this 

accessibility is critical in bridging the gap in healthcare 

provision by connecting patients and healthcare professionals. 

Furthermore, we emphasize the critical aspect of security, 

which has been highlighted in previous studies in the field, by 

incorporating blockchain technology to protect the integrity 

and privacy of patient data. This proactive approach is critical 

for ensuring the security of sensitive healthcare information. 

Furthermore, our strong commitment to image validation, 

inspired by findings in previous research papers, demonstrates 

our commitment to precise diagnosis and analysis, which is 

critical for the effectiveness of healthcare applications. 

We also recognize the significance of localization, as 

recommended in relevant research papers. This highlights the 

unique healthcare needs and regional quirks of Sri Lanka. Our 

application aims to deliver healthcare solutions that are more 

relevant and accurate, tailored to the local population, and 

account for genetic, lifestyle, and environmental factors 

unique to the region by drawing on data from Sri Lankan 

patients and guided by insights from these related research 

papers. 

Given these research gaps and the novel approaches we 

propose, our paper highlights the potential for developing a 

comprehensive healthcare mobile application for Sri Lanka. 

Our application seeks to fill a critical void in the existing 

research landscape by leveraging machine learning models, 

blockchain technology for security, and image validation 

techniques, with the potential to significantly improve 

healthcare outcomes and accessibility for the local population. 

The “OCScanner” application is divided into four unique 

subcomponents, each of which is designed to detect and stage 

oral cancer. While these subcomponents provide distinct 

routes for early detection, they are consistent with the larger 

context of medical image analysis and diagnostic tool 

research. Notably, research on image-based cancer prediction 

and the use of computed tomography scans in cancer detection 

provides as a foundation for the first two subcomponents of 

OCScanner. Furthermore, the importance of histopathologic 

analysis in cancer prediction and staging is well acknowledged 

in the literature, which aided in the development of 

OCScanner’s third subcomponent. Similarly, the concept of 

prognosis prediction based on clinical characteristics is 

supported by numerous studies on individualized treatment 

techniques, which influence OCScanner’s fourth 

subcomponent indirectly. 

The methodology section digs into OCScanner’sscore 

techniques. While we avoid formal citations, it is crucial to 

note that the application's approach is inspired by well-

established deep learning and machine learning methodologies 

that have been widely discussed in the literature. Techniques 

include convolutional neural networks, recurrent neural 

networks, and data preprocessing, among others, which have 

been studied in medical image analysis and diagnosis research. 

The OCScanner results and implications demonstrate its 
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potential for early cancer identification and improved patient 

outcomes. Despite not being specifically stated, evidence from 

studies in the broader field of healthcare and medical 

technology support the idea that early diagnosis leads to better 

treatment outcomes and lower mortality rates. According to 

research on patient participation and the role of technology in 

healthcare, empowering both patients and healthcare 

professionals through mobile applications can improve the 

management of life-threatening diseases such as oral cancer. 

Finally, we highlight OCScanner’s significant impact on 

oral cancer management. While no direct citations are used in 

this work, the results are consistent with the general trajectory 

of healthcare technology research, where the possibility of 

advanced mobile applications and deep learning techniques in 

improving cancer care is a recurring subject. Furthermore, the 

"Future Directions" section emphasizes the necessity of 

continuous improvement and research in healthcare 

technology, matching the opinion expressed in several 

forward-looking medical technology studies. 

III. RESULTS AND DISCUSSIONS 

Our research paper's discussion section contains an in-

depth analysis of the implications and significance of our 

findings with respect to the creation of the "OCScanner" 

healthcare mobile application. In light of their practical 

implications and potential contributions to healthcare in Sri 

Lanka, it provides a setting for a more in-depth examination of 

the key points and strategies presented in the preceding 

sections. 

 

Figure 2: System Overview Diagram 

 

Figure 3: User Interface 01 

 

Figure 4: User Interface 02 

 

Figure 5: Accuracy Graph 
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Figure 6: Result User Inter face 

1) Better means of early diagnosis and patient agency 

Early detection of oral cancer is crucial because it greatly 

improves the chances of a positive treatment outcome, as 

demonstrated by our study. By replacing human expertise with 

AI-powered diagnostic tools in "OCScanner," we hope to 

reduce the room for error inherent in conventional approaches. 

This shift toward more precise and time-efficient diagnosis 

holds great potential for enhancing health outcomes. Patients 

and doctors alike can benefit from the liberating decision 

support provided by user-friendly mobile applications. 

Patients can take an active role in their healthcare, which can 

help them feel more in control and knowledgeable about their 

condition. In addition, closing the information gap between 

patients and doctors is facilitated by the translation of 

technical medical reports into plain English. This 

revolutionary change promotes better, more educated 

conversations about healthcare and increases patient 

comprehension. 

2) Data Privacy and Protection 

Patients' personal information must be protected at all 

costs in today's digital healthcare system. OCScanner 

incorporates blockchain technology to solve serious problems 

with data integrity. The proactive approach of protecting the 

confidentiality and security of patient data establishes 

credibility. A cornerstone of providing ethical healthcare is 

ensuring that all parties involved, including patients and 

healthcare providers, can trust the data they share. 

 

3) Localization for Relevance 

Our study considers Sri Lanka's particular healthcare 

requirements and regional preferences. By pushing for 

"OCScanner" localization, we hope to make a healthcare app 

that is not only user-friendly but also highly relevant to the 

local community. The incorporation of data from Sri Lankan 

patients, motivated by prior research, takes into account the 

region's unique genetics, way of life, and environment. By 

taking into account local conditions, this strategy has the 

potential to enhance the quality of predictions and treatment 

suggestions. As a result, healthcare in Sri Lanka is better 

suited to the country's unique requirements. 

4) Innovation through Teamwork 

Our findings emphasize the importance of a collaborative 

strategy for the safe and effective introduction of AI 

applications. OCScanner was created in accordance with 

industry standards, best practices, and ethical considerations 

thanks to the combined efforts of healthcare facilities, 

technology developers, regulatory bodies, and patient 

advocacy groups. By taking these steps, we can improve 

healthcare technology while protecting patients' privacy and 

adhering to all applicable laws and regulations. 

This paper concludes that the "OCScanner" healthcare 

mobile application has the potential to revolutionize the 

diagnosis and management of oral cancer in the Sri Lankan 

context, and this potential is emphasized in the discussion 

section. The importance of localization, increased patient 

engagement, data security, and collaborative innovation in 

creating a healthcare system that is both accessible and 

efficient is emphasized. By focusing on these essentials, 

"OCScanner" hopes to fill in the blanks and make a real 

difference in healthcare for people in Sri Lanka and beyond. 

IV. CONCLUTION 

In conclusion, this paper has explored the creation of an 

innovative healthcare mobile application called "OCScanner," 

with the goal of radically improving the early detection and 

management of oral cancer. This groundbreaking program 

significantly improves healthcare by responding to critical 

needs and promising new directions. 

We started by describing the urgent need for 

improvements in early cancer diagnosis and elaborating on the 

shortcomings and room for error inherent in current methods 

that rely on human expertise alone. Timely diagnosis of oral 

cancer is crucial for better treatment outcomes and patient 

wellbeing, which was emphasized to stress the importance of 

early detection. We recognized the need for a more patient-
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centered strategy, considering the lengthy procedures that 

frequently cause diagnostic delays. 

By addressing security concerns head-on, the 

implementation highlights the significance of protecting 

patient data in healthcare apps. It was also stressed how 

important it is for patients to be actively involved in healthcare 

discussions, so it was noted how important it is to have user-

friendly tools to help close the knowledge gap between 

patients and healthcare professionals. 

Using the available literature, we also found that 

healthcare's lack of applications and localization efforts is a 

significant and novel gap. It was emphasized how important 

these considerations are for improving healthcare availability 

and significance in Sri Lanka. 

We proposed a multifaceted strategy in response to these 

obstacles and opportunities. Our goal in creating AI-enhanced 

diagnostic tools is to increase sensitivity and decrease 

dependence on human expertise. Efforts are being made to 

equip both patients and healthcare providers through the 

introduction of user-friendly mobile applications for real-time 

decision support. Protecting sensitive medical data has been a 

priority, so measures like encryption and restricted access 

have been emphasized. The localization effort in Sri Lanka is 

focused on adapting the software to the country's specific 

healthcare environment and genetic factors, with guidance 

from relevant research. 

Responsible development and deployment of AI 

solutions in Sri Lanka's healthcare sector requires our 

collaborative approach involving healthcare institutions, 

technology developers, regulatory bodies, and patient 

advocacy groups. 

In conclusion, OCScanner, as presented in our research 

paper, combines state-of-the-art technology with localization 

and a patient-centered approach to revolutionize the detection 

and treatment of oral cancer. We anticipate that this novel 

application will have a profoundly beneficial effect on oral 

cancer care in Sri Lanka, leading to more precise diagnoses, 

better health outcomes for patients, and greater access to 

medical treatment. Our all-encompassing strategy is meant to 

fill in the blanks and improve health care in Sri Lanka and 

beyond. 
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