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Abstract- This paper explores the potential and challenges of
using artificial intelligence (AI) in the early detection of
squamous cell carcinoma (SCC), a common and potentially life-
threatening form of cancer. With advances in machine learning
and medical imaging, Al-driven detection systems are
becoming increasingly capable of identifying abnormal cellular
patterns with high accuracy. By analyzing large datasets of
clinical images and patient records, these systems can assist
healthcare professionals in making faster and more reliable
diagnoses. The study highlights how AI can improve screening
efficiency, reduce human error, and support timely
intervention, which is critical for better patient outcomes. At
the same time, challenges such as data quality, model
reliability, and ethical considerations are discussed. Overall,
integrating Al into cancer detection systems shows promising
potential to enhance diagnostic processes and contribute to
more accessible and effective healthcare solutions.
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L INTRODUCTION

Squamous cell carcinoma (SCC) is one of the most common
types of cancer, affecting the skin as well as organs such as
the lungs, throat, and esophagus. Early detection plays a
crucial role in successful treatment and improving survival
rates, yet traditional diagnostic methods often depend
heavily on expert analysis and can sometimes lead to delays
or inconsistencies [14]. In recent years, the rapid growth of
artificial intelligence (AI) has opened new possibilities in the
field of medical diagnosis, especially in cancer detection [2],
[12].

Al-based systems, particularly those using machine learning
and deep learning techniques, have shown great potential in
analyzing medical images and identifying patterns that may
not be easily visible to the human eye [4], [9]. These
systems can process large amounts of data quickly and
provide supportive insights to healthcare professionals,
making diagnosis more efficient and accurate [11]. For
patients, this means faster results, reduced anxiety, and a
better chance of receiving timely treatment.

However, while Al offers many advantages, it also brings
certain challenges, such as the need for high-quality data,
reliability of algorithms, and ethical concerns related to
patient privacy [10], [17]. This paper aims to explore how
Al can be effectively used in the detection of squamous cell
carcinoma, while also discussing the practical challenges
and future opportunities in this evolving field.

In most cases, doctors diagnose SCC through physical
examination, followed by tests like biopsies and laboratory
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analysis. While these methods are reliable, they can take
time and depend greatly on the experience of medical
professionals [6], [8]. In some areas, especially where access
to specialists is limited, patients may face delays in getting
the right diagnosis, which can affect their treatment
outcomes.

This is where artificial intelligence (Al) is starting to make a
real difference. Al-based systems can analyze medical
images and patient data quickly and accurately. Using
advanced techniques like deep learning, these systems can
identify patterns and warning signs that might be difficult for
the human eye to notice [1], [7]. Instead of replacing doctors,
Al works alongside them, helping them make better and
faster decisions.

One of the biggest advantages of using Al in cancer
detection is speed and consistency. Unlike humans, Al
systems can work continuously without getting tired,
making them useful for screening large numbers of patients
[3], [15]. They can also be used in digital platforms,
allowing people to access basic diagnostic support even
from remote areas. This can reduce waiting times, lower
stress for patients, and improve access to healthcare.

However, Al is not without its challenges. For these systems
to work well, they need high-quality data, and there are
concerns about data privacy and ethical use [10], [16]. It is
also important to ensure that these tools are tested properly
before being widely used in real-life medical settings.
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IL RELATED WORK

Artificial intelligence and data-driven technologies have
brought significant advancements in the field of cancer
detection in recent years. Many research studies have
focused on applying Al techniques to improve the early
diagnosis of skin cancers, including squamous cell
carcinoma (SCC) [11], [12]. Deep learning models,
especially Convolutional Neural Networks (CNNs), have
been widely used to analyze dermoscopic and
histopathological images, helping in the identification of
cancerous lesions with high accuracy [4], [5]. Systems such
as automated skin lesion classifiers and computer-aided
diagnostic tools demonstrate how Al can assist doctors in
detecting abnormalities more efficiently [15]. However, most
of these systems primarily focus on image classification and
often overlook clinical context or patient history [14].

Several intelligent diagnostic applications and research
prototypes have also been developed to support cancer
detection. These systems can segment lesions, classify tumor
types, and provide visual insights into disease progression
[1], [9]. While they improve diagnostic speed and reduce
manual effort, many of them rely on fixed datasets and lack
adaptability to diverse populations or varying image
qualities [6], [8]. This limits their effectiveness in real-world
clinical settings.

Recent studies have highlighted the potential of Al in
medical imaging, showing that deep learning models can
perform at levels comparable to dermatologists in certain
cases [16]. Additionally, some works explore the integration
of AI with cloud-based platforms, enabling large-scale data
processing, remote diagnosis, and improved accessibility for
patients and healthcare providers [2], [3].

Despite these advancements, there remains a gap between
detection systems and comprehensive clinical decision
support. Most existing solutions focus only on identifying
cancer rather than providing end-to-end support, such as risk
assessment, follow-up recommendations, or patient-specific
insights [10], [13]. An integrated Al-based SCC detection
system aims to bridge this gap by combining accurate image
analysis with intelligent decision support, offering a more
complete and practical solution for modern healthcare.

1. METHODOLOGY

The development of the squamous cell carcinoma (SCC)
detection system follows a structured and step-by-step
approach to create an Al-based solution that is accurate,
reliable, and easy to use. The methodology is divided into
several key phases:

A. Requirement Analysis

In the first phase, the main goal was to understand the needs
of the system. The focus was on enabling early detection of
SCC through medical images. Research was conducted on
existing cancer detection systems to identify their strengths
and limitations [14]. Based on this, the key objectives were

defined, such as improving accuracy, reducing diagnosis
time, and making the system user-friendly for both doctors
and patients.

B. System Design

The system was designed using a modular approach to
ensure smooth functioning. It consists of the following
components:

1. User Interface (UI) — A simple and interactive
interface was designed so users can easily upload images
and view results.

2. Backend Processing — Handles image processing
and communication between different parts of the system.

3. Al Model — A deep learning model, such as a
Convolutional Neural Network (CNN), is used to analyze
images and detect cancerous patterns [4], [9].

4. Database — Stores medical images, patient data
(if required), and model outputs for future reference.
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Fig.II(B): System Architecture Diagram of Al for Squamous
Cell Carcinoma

C. Data Collection and Preprocessing

A dataset of skin lesion images, including both SCC and non-
SCC cases, was collected from reliable medical sources [11].
The data was then cleaned and prepared by removing noise
and inconsistencies. Images were resized, normalized, and
enhanced to improve quality. The dataset was also divided
into training and testing sets to evaluate the model’s
performance effectively [8].

D. Model Training and Testing

In this phase, the Al model was trained using labeled image
data. The system learned to differentiate between cancerous
and non-cancerous images by identifying patterns and
features [1], [7]. After training, the model was tested on
unseen data to check its accuracy and reliability.
Adjustments and optimizations were made to improve
performance and reduce errors.

E. System Integration

All components, including the user interface, backend, and
Al model, were combined into a single working system. The
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application was designed to allow users to upload images
and receive quick analysis results. Efforts were made to
ensure the system works smoothly across different devices
and platforms.

F. Testing and Evaluation

The system was tested to ensure it functions correctly and
provides accurate results. Performance metrics such as
accuracy, precision, and response time were evaluated [13].
User experience was also considered to make sure the system
is easy to use and provides clear, understandable outputs.

G. Deployment

The SCC detection system was deployed as a secure, web-
based platform, allowing users to upload skin images and
receive quick Al-powered analysis. Patient data and images
are protected with strong privacy measures, and the system
is optimized to handle multiple users efficiently [16]. This
deployment ensures the tool is accessible, reliable, and
practical for real-world healthcare use.
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Fig. II: Proposed Working Flowchart of Al-Based SCC

Detection System
IVv. RESULT AND DISCUSSION

The developed Al-based squamous cell carcinoma (SCC)
detection system showed promising results in both accuracy
and usability during testing and evaluation.

A. System Performance

The system efficiently analyzed uploaded skin images and
accurately identified potential SCC lesions. The AI model
achieved an average accuracy of around 92% on test
datasets, demonstrating its reliability in detecting cancerous
patterns, which is consistent with findings from similar deep
learning-based studies [4], [15]. The response time for
image analysis remained under 3 seconds, allowing for
smooth and timely feedback.

B. User Interface and Experience

The interface is simple, intuitive, and mobile-friendly,
enabling users and healthcare professionals to easily upload
images and view results. Visual outputs, such as highlighted
lesion areas and confidence scores, helped users quickly
understand the system’s analysis. Feedback from a small
group of dermatologists indicated satisfaction with the
clarity and usefulness of the results, aligning with prior
research on Al-assisted diagnostic tools [11].

C. Financial Insights

The AI model successfully distinguished between benign
and malignant lesions, providing risk assessments that could
assist doctors in decision-making [5], [13]. Comparative
analysis with manual evaluations showed that the system
could reduce diagnostic time while maintaining high
accuracy, as also observed in earlier studies [9]..

D. Discussion

The results demonstrate that Al-powered detection tools can
significantly support early diagnosis of SCC, improving
efficiency and consistency in clinical settings [2], [12].
Combining deep learning, clear visual feedback, and user-
friendly design creates a practical tool for healthcare
professionals. Limitations include the need for larger and
more diverse image datasets, as well as integration with
patient history and clinical data for more comprehensive
assessment [6], [10]. Future improvements could include
multi-modal analysis, real-time monitoring, and broader
validation across different populations, as suggested in
recent advancements in Al-based cancer diagnostics [1], [3].

V. CONCLUSION AND FUTURE WORK

A. Conclusion

The proposed Al-based squamous cell carcinoma (SCC)
detection system addresses a critical need in modern
healthcare by providing an intelligent and automated tool for
early cancer diagnosis. Unlike traditional diagnostic
approaches that rely heavily on manual analysis and expert
interpretation, the proposed system integrates deep learning,
image processing, and predictive analytics to deliver
accurate, fast, and consistent results [4], [9].
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By leveraging advanced techniques such as Convolutional
Neural Networks (CNNs), the system is capable of
identifying complex patterns in medical images that may not
be easily visible to the human eye [1], [7]. Additionally, the
model’s ability to learn continuously from medical image
data enhances its detection performance over time,
improving reliability and adaptability in diverse clinical
scenarios [3], [10].

The inclusion of clear visual outputs, such as highlighted
lesion areas and confidence scores, improves transparency
and helps users understand the system’s decision-making
process. This not only builds trust but also supports
healthcare professionals in making informed clinical
decisions [11]. Furthermore, the system reduces diagnostic
time and workload, making it particularly useful in settings
with limited access to specialists.

In conclusion, this project demonstrates the significant

potential of artificial intelligence in transforming cancer
detection by enabling early diagnosis, improving accuracy,
and enhancing overall patient outcomes. The proposed
system serves as a step toward more efficient, accessible, and
reliable healthcare solutions, highlighting the growing role
of Al in modern medical applications [2], [12].

B. Future Work

In the future, the SCC detection system can be further
enhanced to make it more robust, accurate, and suitable for
real-world clinical applications. One important direction is
the expansion of the dataset with more diverse and high-
quality medical images, which would enable the AI model to
generalize better across different skin types, lesion
variations, and clinical conditions [6], [8].

Another promising area is the integration of additional
patient information, such as medical history, genetic data,
and lifestyle factors, to enable more personalized risk
assessment and clinical recommendations. Incorporating
multi-modal analysis—combining medical imaging with
other diagnostic data—can further improve detection
accuracy and reliability [1], [3].

The system can also be extended to mobile and cloud-based
platforms, enabling remote diagnosis and telemedicine
applications. This would significantly improve accessibility,
particularly for patients in rural or underserved regions, and
support large-scale screening initiatives [2], [11].
Additionally, integrating real-time monitoring features to
track lesion changes over time could enhance early
intervention and preventive care.

Furthermore, improving the explainability and transparency
of Al predictions is essential for building trust among
healthcare professionals and patients. Techniques such as
explainable Al (XAI) can help interpret model decisions and
ensure ethical and responsible use of the technology [10],
[17].

Overall, these enhancements would make the SCC detection
system more intelligent, adaptable, and clinically valuable,
contributing to improved cancer diagnosis, early detection,
and better patient outcomes [12], [13].

Balirss Koy atones

Basal Colt Care numme Brrrgh Ko ateus Libe Losimny

= g il

Fig.V: Seven Types of Skin Cancer are included in the
HAM10000 Dataset

REFERENCES

[1]  Ajo Babu George and Sreehari J. R. (2025) Multi-
modal deep learning framework for early oral squamous cell
carcinoma detection using ensemble CNNs. arXiv preprint.

[2] Sapkal R., Supnekar S., Shete A., Prakash Channe P.,
Desai A. (2025) Deep learning and Al in the detection of oral
malignancy with histopathology and imaging. Journal of
Neonatal Surgery.

[3] Balasamy Sesuraj and Sundramoorthy K. Ashok
(2025) Early detection of oral squamous cell carcinoma with
Al and nano-diagnostics. Micro and Nanosystems.

[4] Nawaz K., Zanib A., Shabir I., Li J,, Wang Y.,
Mahmood T., Rehman A. (2025) Skin cancer detection
using dermoscopic images with CNNs. Scientific Reports.

[51 GengJ., Zhang K., Dong L. et al. (2025) Al-assisted
histopathologic  distinction between sebaceous and
squamous cell carcinoma of the eyelid. npj Digital Medicine.

[6] Yadav A. & Yadav S. (2024) Histopathologic analysis
of oral squamous cell carcinoma biopsy using deep learning.
International Journal of Intelligent Systems and Applications
in Engineering.

[71 Yadav A. & Yadav S. (2024) Transfer learning
approaches for oral squamous cell carcinoma detection using
ResNet and DenseNet models. International Journal of
Intelligent Systems and Applications in Engineering.

[8] K. Dhanya, D. V. V. Prasad & Y. V. Lokeswari
(2024) Detection of oral squamous cell carcinoma using
pre-trained deep learning models. Experimental Oncology.

[9] Kumar K. V., Palakurthy S., Balijadaddanala S. H.,
Pappula S. R., Lavudya A. K. (2024) Early detection and
diagnosis of oral cancer using deep neural networks. Journal
of Computer Allied Intelligence.

[10] Samiha Islam et al. (2024) Improving oral squamous

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM58247 | Page 4


https://ijsrem.com/

£ 2%

AN
§ TISREM 3 . . . . . .

s seurna International Journal of Scientific Research in Engineering and Management (IJ]SREM)

W Volume: 10 Issue: 03 | March - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

cell carcinoma diagnosis with deep learning and LIME
explainable Al techniques. arXiv preprint.

[11] Lin T.-L., Lee K.-H., Karmakar R. et al. (2025)
Artificial intelligence-assisted dermatologic screening for
SCC and other skin lesions. Bioengineering.

[12] Teng-Li Lin et al. (2025) Review of machine learning
solutions for non-melanoma skin lesions including SCC.
Bioengineering.

[13] Nayak K., Rajagopal K. V., Pendem S. et al. (2026)
Diagnostic accuracy of Al models for differentiating lung
squamous cell carcinoma and adenocarcinoma. Diagnostics.

[14] Swathi Prabhu, Keerthana Prasad & Xuequan Lu
(2022) Systematic review of Al for carcinoma detection in
histopathological images. arXiv preprint (background
reference).

[15] Syeda Varisha Mahi & Anand Kumar Patil (2025) Al
based skin cancer detection using CNNs. Journal of
Scientific Research and Technology.

[16] Clinical study on deep learning diagnosis support for
non melanoma skin malignancies including SCC (2024).
The utility and reliability of a deep learning algorithm in
head & neck skin cancers. PubMed.

[17] Clinical evaluation of ChatGPT 4 for identifying skin
lesions including SCC (2025). Assessing diagnostic
accuracy of Al against dermoscopic images.JMIR
Dermatology.

[18] Liu Y., Zhang H., Chen X. et al. (2025) Recent
advances in biomarker detection of oral squamous cell
carcinoma. Frontiers in Oncology.

[19] Munnangi S., Reddy P. K., Kumar V. et al. (2025)
Al-driven multi-omics approach for early detection of oral
cancer. ScienceDirect.

[20] Vinay K., Sharma R., Gupta S. et al. (2025) Artificial
intelligence in oral cancer: current applications and future
perspectives. Diagnostics (MDPI).

[21] Kang J., Lee S., Park H. et al. (2025) Deep learning-
based prediction and detection of squamous cell carcinoma
using multi-source data. Scientific Reports.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM58247 | Page 5


https://ijsrem.com/

