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Abstract.This paper presents an innovative Al telehealth solution that unifies
multiple essential services into one comprehensive platform. Unlike existing
healthcare systems that operate in silos, DocConnect integrates an Al chatbot
for real-time medical diagnosis, doctor appointment scheduling, emergency
ambulance services, and skin disease prediction using Convolutional Neural
Networks (CNNs). It leverages the Gemini API to handle text-based queries,
ensuring accurate and context-aware responses. A dedicated web platform
supports the system, allowing administrators and doctors to efficiently manage
appointments and other tasks. The chatbot demonstrates significant potential to
improve healthcare by offering quick insights, faster responses, and better
patient engagement.
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1 Introduction

In recent years, artificial intelligence (Al) advancements have significantly influenced
the healthcare sector, particularly in enhancing diagnostics, patient care, and
emergency response. Among these innovations, Al chatbots have emerged as an
effective tool for bridging the gap between patients and healthcare providers. These
systems not only streamline access to medical advice but also assist in managing
critical emergencies, improving the overall efficiency and accessibility of healthcare
services. The rising demand for immediate and reliable healthcare support has driven
the development of Al health solutions. While many existing chatbots focus on basic
symptom evaluation and static guidance, they often fail to address complex scenarios
such as emergencies or provide personalized, context-aware medical advice.
Limitations in real-time interaction and automated responses in these systems can
result in delays, impacting patient outcomes during critical moments. This paper
presents the creation of an Al healthcare chatbot aimed at addressing these challenges
by integrating advanced technologies like the Gemini API and machine learning.
Unlike conventional chatbots, this system provides real-time symptom evaluation,
predicts skin diseases using Convolutional Neural Networks (CNNs), and offers
support, and skin disease prediction based on user inputs. In addition to the chatbot, the
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project includes a web platform for administrators and doctors, streamlining healthcare
management. Administrators can monitor system performance, manage healthcare
providers, and facilitate ambulance service, allowing users to access it via the app.
Doctors can access their profiles, manage schedules, and view booked users. This
integration ensures a seamless flow of information between patients and healthcare
providers, improving operational efficiency and patient satisfaction. The innovative
combination of Al skin disease prediction, real-time medical service through chatbot,
and emergency response - ambulance service represents a significant leap forward in
telehealth technology. By reducing response times, enhancing patient engagement, and
simplifying access to healthcare services, this system demonstrates the transformative
potential of Al in improving healthcare delivery. It aims to contribute to better patient
outcomes, reduced healthcare costs, and a more efficient allocation of medical
resources. As the healthcare landscape continues to evolve, solutions like this chatbot
are poised to redefine patient care, making it more accessible, responsive, and patient-
centric.

2 Background Information

The healthcare landscape is rapidly evolving with the integration of technology,
particularly in the realm of telehealth. Al-powered solutions, such as chatbots, are
emerging as critical tools in enhancing healthcare delivery. These technologies aim to
address common challenges, including access to care, patient engagement, and
efficiency in service provision. This section provides an overview of the current state
of telehealth, the role of AI in healthcare, and the specific motivations behind
developing our Al-powered health chatbot.

A. The Rise of Telehealth Al is transforming healthcare by enabling more accurate
diagnostics, personalized treatments, and streamlined administration. Al chatbots
provide 24/7 assistance, quick responses, and the ability to handle multiple inquiries,
thus allowing healthcare professionals to focus on complex cases and improving overall
care quality.

B. The Role of Al in Healthcare Artificial intelligence is transforming the healthcare
industry by enabling more accurate diagnostics, personalized treatment plans, and
efficient administrative processes. Al chatbots, in particular, have emerged as a
valuable resource for patients seeking immediate assistance. These chatbots can analyze
symptoms, provide tailored medical advice, and triage patients based on their specific
needs.

3 Related Works

The authors Riddhi Shetty et al. [1] utilized TF-IDF and Cosine Similarity to process
user input. TF-IDF determines term relevance in a symptom database, while Cosine
Similarity measures symptom similarity. The chatbot refines diagnoses through
targeted questions, categorizing diseases as major or minor. It facilitates doctor
appointments for major cases and prescribes medications for minor ones, offering more
accurate guidance than rule-based systems.
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Sanjay C et al. [2] employed deep learning (LSTM) and NLP for chatbot interactions.
Their study evaluates chatbots in healthcare, particularly for COVID-19, emphasizing
user feedback. Using RNN and LSTM, the chatbot analyzes inputs for accurate
predictions. The development process includes data preparation, lemmatization, and
training to enhance efficiency.

Lekha A et al. [3] applied NLP, keyword extraction (N-gram, TF-IDF), and Cosine
Similarity. Their chatbot, designed for entertainment and healthcare, processes queries
via tokenization, stop word removal, and feature extraction, ensuring quick and
accurate responses while reducing reliance on healthcare professionals.

V. Adarsh et al. [4] integrated NLP, Al, and ML in a chatbot system for website
communication and file access. The Al-driven interface learns from interactions,
provides 24/7 assistance, and improves user experience through efficient input design
and project management.

Nikita Vijay Shinde et al. [5] leveraged NLP, ML, TF-IDF, stemming, and Cosine
Similarity for chatbot development. Their study details text processing techniques like
tokenization, lemmatization, and n-grams to enhance query handling, improve
autocompletion, and ensure accurate chatbot responses.

4 Problem Statement

Managing healthcare can be challenging in today’s fast-paced world. People often
struggle with:

e Traditional healthcare systems lack a unified platform integrating doctor
appointment booking, ambulance services, skin disease prediction, and
chatbot assistance, making healthcare access fragmented.

e Manual appointment scheduling leads to long wait times and limited
accessibility.

e Skin disease diagnosis requires in-person consultations, delaying early
detection and treatment.

e Emergency response services, such as ambulance requests, are slow and lack
seamless digital integration.

e The absence of automated systems for real-time symptom evaluation limits
timely medical intervention.

5 Existing System

The existing healthcare system is fragmented, requiring multiple platforms for routine
and emergency care. Patients rely on internet searches or separate telemedicine services
for medical inquiries, often leading to delays or inaccuracies. Doctor appointments are
booked through individual hospital websites or third-party services, lacking real-time
updates and easy management. Emergency services require direct calls, causing delays
due to manual dispatch. Doctors manage schedules through isolated hospital systems
without seamless patient history integration. Communication between patients and
providers is disjointed, disrupting continuity of care. Additionally, emergency services
operate separately from general healthcare applications, leading to inefficiencies,
delayed responses, and a fragmented patient experience.



DocConnect: Smart Diagnosis, Emergency Support and Doctor ... 111
6 Proposed System

The proposed system is designed around a unified platform that combines various
healthcare services to offer a comprehensive solution. Key components include:

e Al Chatbot: Utilizing the Gemini API, the chatbot engages with users in real
time, assessing symptoms and providing context-aware medical advice.

e Skin Disease Prediction: Leveraging CNNss trained on diverse medical image
datasets, the system offers preliminary diagnostics for conditions such as
Acne, Eczema, and other skin diseases.

e Doctor Appointment Scheduling: Integrated directly into the platform, this
service enables patients to book, or cancel appointments seamlessly.

e Emergency Response (Ambulance Service): In critical situations, the system
as emergency support by initiating ambulance services. The development of
our Al health assistant system consists of three core components: the web
platform, mobile application, and Al chatbot.

6.1 Website Development

The website is developed using Django, a powerful and secure web framework built on
Python. Django is well-suited for managing the complexity of our system while
ensuring smooth integration with the database and user management features. The
website caters to two key groups: administrators and doctors. Administrators use the
platform to manage departments, register and verify doctors, facilitate ambulance
service, allowing users to access it via the app, and oversee system operations. Doctors
can update their profiles, view patient appointments, and manage schedules.

6.2 Mobile Application Development

The mobile application is developed using Dart as the programming language and
Flutter as the framework. Flutter is chosen for its ability to create natively compiled
applications for both i0OS and Android from a single codebase, ensuring cross-platform
functionality and a consistent user experience. The mobile app offers users essential
features, including logging in, viewing profiles, doctor appointment booking, chatting
with the Al chatbot for medical diagnosis, skin disease prediction when users upload
images, accessing ambulance services, and providing reviews, feedback, and
complaints. Through Flutter’s intuitive widget system, the mobile app is designed to be
responsive and visually appealing, delivering an efficient and user-friendly experience
for healthcare service access on the go.

6.3 Chatbot

The chatbot is the core of the system, designed to simplify healthcare interactions by
evaluating symptoms, offering medical advice, assisting in emergencies, and enabling
ambulance services when needed. It leverages the Gemini API to understand user inputs
and deliver accurate, context-aware responses. For advanced diagnostic support, the
chatbot is integrated with a Convolutional Neural Network (CNN) trained on medical
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image datasets for skin disease detection based on user-provided images. This feature

enhances user confidence in the system while offering preliminary insights that can aid
in further medical consultations.

7 Implementation

7.1 Convolutional Neural Network (CNN)

A Convolutional Neural Network (CNN) is a distinct deep learning model specifically
developed for processing structured data, such as images. It is widely used in various
domains, including medical imaging, object detection, natural language processing, and
more. CNNs are highly efficient because they use parameter-sharing techniques, which
reduce computational complexity while maintaining accuracy. CNNs work by
mimicking the visual processing of the human brain. They consist of layers that
progressively learn features from input data. Initially, the model detects simple patterns

like edges and textures. As the data passes through deeper layers, the CNN identifies
more complex features, eventually recognizing objects or anomalies.

Convolution Operation:

(I K)(%,y) = Xm 2 I(x = m, y = n) K(m,n)

where: I(x,y) is input image, K(m,n) is kernel (filter), (X,y) represents spatial
coordinates.

ReLU Activation Function:

f(x) = max(0,x)

Pooling Operation (Max):

P(x,y) = max{ I(Xm, yn) }

Fully Connected Layer Output:

y=Wx+b

where: W is weight matrix, X is input vector, b is bias.

8 System Design
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The deep learning model was trained over 5,000 steps using a dataset containing
bottleneck features for Vasculitis image -classification. The training process
demonstrated significant improvement, starting with an accuracy of 21 percent at step
0 and reaching 98 percent at step 4,999. Additionally, the cross-entropy loss
consistently decreased from 2.31 to 0.12, indicating effective optimization.

9.2 Validation Accuracy

The validation accuracy started at 9 percent and peaked at 88 percent around step 4,700.
Despite some fluctuations, the average validation accuracy stabilized between 70
percent and 85 percent across training steps. These variations suggest that the model
generalizes reasonably well but may still require improvements in dataset diversity or
regularization techniques to minimize overfitting.

9.3 Test Accuracy

The final evaluation on an independent test dataset yielded an accuracy of 93 percent
(N=3010). This result indicates that the model performs well on unseen data, but further
enhancements such as increasing dataset variability or fine-tuning hyperparameters
could further improve robustness.

94 Dataset Details

Our skin disease dataset comprises 14,954 images representing 11 distinct categories:
Acne, Actinic Keratosis, Alopecia, Dandruff, Eczema, Healthy Skin, Ichthyosis,
Melanocytic Nevi NV, No Disease, Skin Tags, and Vitiligo. The images were
preprocessed by resizing them to a standard size and normalizing pixel values. The
dataset was split into an 80% training set (approximately 11,963 images) and a 20%
validation set (approximately 2,991 images) to ensure robust model training and
accurate evaluation.

9.5 Classification Performance

The CNN model, which is the core of our skin disease prediction system, achieved an
overall accuracy of approximately 93% on the validation set. Detailed evaluation
metrics such as precision, recall, and Fl-score were computed for each class. For
example, categories like Healthy Skin and Melanocytic Nevi NV recorded near-perfect
precision and recall, while certain classes, such as Dandruff and Alopecia, exhibited
lower performance. The confusion matrix, as shown in our results figures, confirms that
the model correctly classifies the majority of cases, although there are instances of
misclassification in categories with visually similar characteristics. These results
indicate that while the model is highly effective overall, further fine-tuning or additional
training data may be necessary to improve performance for the more challenging
classes.
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Model Performance Metrics by Label
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10 Applications
10.1 Telemedicine
The chatbot serves as a virtual healthcare assistant, allowing users to receive basic
medical advice and schedule telemedicine appointments with healthcare providers,
reducing the need for in-person visits.
10.2 Emergency Response
The system can be used to automatically contact emergency services or notify doctors
in cases where users report severe symptoms, ensuring faster response times during
critical health crises.
10.3 Healthcare Management for Clinics and Hospitals
The platform can be used by clinics and hospitals to manage doctor availability, patient
appointments, and streamline administrative tasks. This helps in reducing waiting times
and improving operational efficiency.
10.4  Patient Engagement
The chatbot can be used to engage patients by allowing them to provide feedback,

submit complaints, and rate services, fostering a more patient-centric approach to
healthcare delivery.
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10.5 Remote Monitoring

Users can report their symptoms from the comfort of their homes, and doctors can
remotely monitor patients and suggest medical interventions as needed, making
healthcare more accessible to people in remote locations.

10.5 Remote Monitoring

Users can report their symptoms from the comfort of their homes, and doctors can
remotely monitor patients and suggest medical interventions as needed, making
healthcare more accessible to people in remote locations.

11 Future Scope

The system can be enhanced with advanced Al diagnosis, expanded disease prediction,
and voice/multilingual support for better accessibility. Wearable device integration can
enable real-time health monitoring, while blockchain can secure patient records. Al
prescription assistance and automated ambulance dispatch can further improve medical
support and emergency response.

12 Benefits

® Quick Medical Assistance — Provides instant symptom analysis and medical
guidance.

e FEarly Disease Detection — CNN-based skin disease prediction aids in early
diagnosis.

e Scamless Healthcare Access — Integrates doctor booking, emergency services,
and chatbot assistance in one platform.

e Faster Emergency Response — Enables quick ambulance service requests.

e User-Friendly and Cross-Platform — Available via a mobile app and web
platform for accessibility.

e Improved Patient Management — Helps doctors and admins efficiently manage
appointments and patient data.

13 Conclusion

The Al healthcare chatbot with disease prediction and emergency response features
provides a wellrounded solution that enhances both routine and medical services. By
combining intelligent medical responses, seamless doctor appointment management,
and emergency response - ambulance service, the system bridges gaps in traditional
healthcare delivery. It creates a unified platform that simplifies access to care for
patients while supporting healthcare providers in managing their workflows effectively.
A standout feature of this system is its ability to integrate multiple critical services—
Al-based symptom evaluation, skin disease prediction using CNNs, doctor appointment
scheduling, and emergency ambulance dispatch—into a single unified platform. The
Al-powered chatbot, utilizing the Gemini API, provides real-time medical diagnosis,



118 R. M. Hafiyya et al.

symptom analysis, and emergency assistance, including ambulance service requests.
Users can seamlessly book doctor appointments through the platform, while the web
application allows administrators and doctors to efficiently manage appointments,
patient feedback data, and emergency services. This all-in-one system enhances
accessibility, ensures swift responses, and improves overall healthcare management.
This project showcases the transformative potential of Al in healthcare by enhancing
accessibility, improving patient engagement, and ensuring timely interventions. By
addressing both routine and urgent healthcare needs, this system represents a significant
step forward in making healthcare more efficient, user-centric, and responsive to
diverse patient requirements.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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