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Introduction: 

The E-Hospital chatbot project is a groundbreaking initiative aimed at enhancing patient care 
and optimizing operational eƯiciency within hospital settings. After successfully launching 
the Minimum Viable Product (MVP) with the integration of Retrieval-Augmented Generation 
(RAG) technology, which ensures accurate, contextually aware responses, we have 
progressed to the Beta Version, which marks a significant step forward in the chatbot's 
development. 

In this Beta Version, two critical features have been added: Appointment Booking and Voice 
Recognition. These enhancements reflect our commitment to making the chatbot more 
functional and user-friendly. Appointment Booking streamlines the scheduling process for 
both patients and doctors, minimizing administrative tasks and enabling smoother, quicker 
access to healthcare services. Meanwhile, Voice Recognition oƯers a hands-free interaction 
experience, making the chatbot more accessible and convenient, ultimately aligning with 
the future vision of voice-enabled healthcare interactions. 

This Beta Version not only builds on the MVP’s capabilities but also introduces features that 
substantially improve the chatbot's usability and overall value. Our goal is to create a tool 
that significantly enhances productivity for both patients and healthcare providers by 
automating key functions within the hospital's digital ecosystem. With these advancements, 
we aim to oƯer continuous, reliable support for patients' inquiries, appointment 
management, and interaction needs, reducing the workload on healthcare staƯ and allowing 
them to focus on critical patient care. 

This report documents our progress from the initial MVP to the current Beta Version, 
highlighting the design modifications, feature enhancements, and future directions that will 
further strengthen the chatbot's role within the hospital’s digital framework. 

Client Feedback: 

The client provided invaluable feedback, pinpointing key areas for enhancement in the E-
Hospital Medical Chatbot, focusing on expanding voice recognition, appointment booking 
functionalities, and improving the information accuracy of the Retrieval-Augmented 
Generation (RAG) model. Each piece of feedback has been analyzed to ensure that our 
response not only addresses these needs but also aligns with the vision of creating a robust, 
reliable, and user-friendly chatbot. Below is a detailed breakdown of the client’s feedback 
and our planned approaches for each suggestion. 

1. Voice Recognition: 
 Integrate Voice Input Across All Chatbot Modules: The client envisions a 

future where voice recognition will play a central role in interacting with 
technology, including medical chatbots. By integrating voice input across all 
modules of the chatbot, we can align with this vision, oƯering a hands-free, 



  
 

  
 

accessible, and inclusive experience. Voice input capabilities are especially 
beneficial for healthcare, where users, such as doctors, patients, or 
administrative staƯ, may prefer to interact with the chatbot verbally instead of 
typing. Voice input will enhance eƯiciency, allowing faster interactions and 
reducing the time spent on each query. 

 Replace Typing with Voice Functionality: The client suggested that voice 
recognition should eventually replace typing within the chatbot, reflecting a 
shift towards voice-first interfaces. While the chatbot will initially support both 
voice and text inputs to ease the transition for users accustomed to typing, our 
goal is to design the system to make voice input the preferred method over 
time. This functionality will be particularly useful in healthcare environments, 
where hands-free interaction can be a substantial benefit, allowing users to 
engage with the chatbot even when multitasking. 

2. Appointment Booking: 
 Enable Appointment Booking Access from Both Patient and Doctor 

Portals: The client emphasized the need for a versatile appointment booking 
system accessible to both patients and doctors. This will enable patients to 
book appointments based on available slots and allow doctors to manage 
their schedules seamlessly. The dual-access system will streamline the entire 
scheduling process, minimizing wait times and preventing double-booking. By 
enabling both user groups to access this feature, we anticipate an 
improvement in the eƯiciency and coordination of healthcare services, 
allowing patients to receive timely care and doctors to manage their 
schedules with ease. 

 User-Friendly Interface for Scheduling: To ensure the appointment booking 
system is easy to use, we will design an intuitive interface that clearly 
displays available time slots, doctor details, and patient preferences. For 
patients, the interface will be streamlined, guiding them through selecting 
their preferred doctor, viewing available times, and booking appointments 
without complications. For doctors, we will create an interface that allows 
them to view their schedules, manage their availability, and review upcoming 
appointments. This user-centered design will not only reduce the risk of 
scheduling errors but also make the process faster and more accessible for 
all users. 

 Enhanced Functionality and Optimization for Appointment Management: 
To make the appointment booking feature even more robust, we will include 
options for rescheduling or canceling appointments, enabling flexibility. We 
plan to incorporate feedback from both patients and doctors to continuously 
optimize this feature based on actual usage and potential pain points. 
Additionally, the booking system will be integrated with reminders, notifying 



  
 

  
 

patients of their upcoming appointments and enabling doctors to prepare in 
advance, ultimately improving the experience for both parties. 

3. Enhanced RAG Model: 
 Improve RAG Model for Information Accuracy: One of the primary concerns 

raised by the client is the need for highly accurate and context-aware 
responses. In medical applications, the accuracy of information is 
paramount, as users rely on the chatbot for guidance on medical inquiries. To 
address this, we will enhance the RAG model by refining its data sources, 
training it with specific medical knowledge, and adjusting its parameters to 
ensure it delivers responses with high precision. These adjustments will allow 
the chatbot to provide reliable information, fostering user confidence in the 
chatbot’s capabilities. 

 Incorporate Custom Knowledge Base to Increase Reliability: The client 
expressed interest in integrating a custom knowledge base, allowing the 
chatbot to leverage information unique to the healthcare facility, such as 
specific treatment protocols, medical guidelines, and approved sources. This 
addition will ensure that responses are not only accurate but also tailored to 
the institution’s needs, providing a higher level of contextual relevance. By 
incorporating this knowledge base, we can improve the chatbot’s reliability, as 
it will be able to access a centralized repository of verified information, 
reducing the likelihood of providing generic or irrelevant responses. 

 Continual Refinement of RAG Model and Knowledge Base: To maintain a 
high level of accuracy, especially in a field as dynamic as healthcare, we will 
regularly update the knowledge base to reflect the latest medical guidelines, 
research, and facility-specific practices. This ongoing process will involve 
gathering feedback from healthcare professionals who interact with the 
chatbot, identifying any gaps in the responses, and refining the RAG model 
accordingly. This continuous improvement approach will enable the chatbot 
to evolve alongside advancements in medical knowledge and healthcare 
practices. 

Design Adjustments: 

1. Integrating Voice Recognition and Voice-to-Text Conversion: 
 

 The initial versions of the chatbot lacked the capability to process voice inputs 
and convert them into text, which limited accessibility and interaction options 
for users, particularly in a healthcare environment where hands-free operation 
can be critical. To address this, substantial modifications were made to both 
the frontend and backend. 



  
 

  
 

 On the frontend, we utilized React and incorporated Material UI components 
to create intuitive and user-friendly voice input buttons. These buttons not 
only capture the user's voice but also initiate the speech recognition process, 
which provides a seamless and hands-free interaction experience. 

 On the backend, we integrated the react-speech-recognition library, which 
enabled real-time speech-to-text conversion. This integration required 
adjustments to the data flow and ensured that voice inputs were accurately 
captured, processed, and converted into text format for consistent 
performance. 

2. Redesigning User Interface Components for Voice Input: 
 

 The implementation of voice recognition demanded a redesign of the chatbot 
interface, especially in areas where voice input needed to be distinct and 
clearly accessible. New buttons were carefully designed and placed 
strategically to enhance visibility, ensuring that users could quickly locate and 
activate the voice feature without disruption. 

3. Replacing Existing Chatbot to Support Advanced Voice Functionality: 
 Since the legacy chatbot framework was not optimized for voice input 

capabilities, we transitioned to a new chatbot model that could better handle 
voice interactions. This upgrade included reconfiguring key components to 
support simultaneous voice and text inputs, allowing users to switch between 
input modes without aƯecting the overall experience. 

 We also restructured the codebase to streamline the integration of voice 
functionality across various modules, ensuring a consistent performance 
level whether users engaged through text or voice. 

4. Integrating Comprehensive Appointment Booking Functionality: 
 To meet the client’s requirement for a versatile appointment booking system, 

we developed an enhanced interface supporting booking, modifying, and 
canceling appointments through both voice and text inputs. This allows users 
to schedule appointments, reschedule them, or cancel existing ones easily, 
making the process intuitive and user centric. 

 A dedicated interface was developed to streamline the booking process, 
ensuring that the interaction is focused and accessible. This interface adapts 
to voice or text inputs dynamically, providing real-time feedback to the user 
about appointment statuses and updates. 

 The voice commands for appointment management are specific to common 
user needs. Patients can use commands such as “Book an appointment,” 
“Change my appointment to next week,” or “Cancel my appointment.” Doctors 
can also manage their schedules with phrases like “List my appointments for 



  
 

  
 

today” or “Cancel my 2 PM slot.” This functionality supports flexibility and 
allows both patients and doctors to interact with the system eƯiciently. 

5. Enhancing the RAG Model for Improved Information Accuracy: 
 To address the client’s need for accurate, context-aware responses, we made 

several enhancements to the RAG model. This involved expanding the model’s 
knowledge base to include relevant medical information, which improves the 
chatbot’s ability to respond to medical inquiries with precision. 

 We integrated an option for the client to add custom knowledge sources to the 
RAG model, making the chatbot more reliable and aligned with the specific 
informational needs of the hospital. This personalized knowledge base allows 
the chatbot to provide responses that reflect the hospital’s guidelines and 
preferred information sources, ensuring consistency in communication. 

Second Set of Prototypes: 

Medical Chatbot: 

In terms of development, we incorporated a frontend solution using React and the Material 
UI framework to design a visually accessible and user-friendly interface for voice input. The 
“Start Speech” button triggers the speech recognition process, using the react-speech-
recognition library, which captures audio input and immediately converts it into text in the 
input field. This approach not only ensures accuracy but also allows the chatbot to process 
complex medical terminology with ease. 

On the backend, we employed APIs that facilitate smooth interaction between the user’s 
input and the chatbot's response system. Each voice input is captured, processed into text, 
and then routed to the natural language processing (NLP) engine, which interprets the query 
and returns a relevant response. This allows for an eƯicient and accurate relay of information 
to doctors in real-time, assisting them in making informed decisions swiftly. 

This prototype aims to minimize manual input and oƯer a seamless user experience, 
enhancing the chatbot’s usability in high-stakes environments like medical settings. Regular 
testing and iteration were carried out to ensure reliability and accuracy, particularly for 
medical terms and sensitive patient data. This feature brings the chatbot closer to being an 
invaluable tool in healthcare, supporting doctors with quick access to information through a 
simple voice command interface. 

The screenshots illustrate the voice-enabled interaction process within the Medical Chatbot 
for healthcare applications, designed to assist doctors in retrieving and reviewing patient 
information eƯiciently. Here's a step-by-step explanation of each stage: 

 

 



  
 

  
 

1. Initial Interface: 
 The first image shows the basic interface of the Medical Chatbot, where users 

have the option to either type a message or use the "Start Speech" button to 
initiate voice input. This setup allows flexibility in interaction, accommodating 
both voice and text inputs. 

2. Starting Voice Recognition: 
 In the second set of images, we see the "Start Speech" button being activated. 

Once clicked, it switches to "Listening…" mode, indicating that the chatbot is 
actively recording the user's voice input. This provides visual feedback to the 
user, confirming that the chatbot is ready to capture spoken commands or 
questions. 

 

 
 



  
 

  
 

3. Voice Command Recognition and Response: 
 In the third set, a voice command like "Hello chatbot" or a request such as 

"Can you provide me with the patient details?" has been transcribed and 
displayed as text in the chat. The chatbot then generates a response based on 
the input, addressing the doctor's query or providing specific patient details. 
This interaction demonstrates how doctors can easily access patient 
information by simply speaking to the chatbot, streamlining the workflow. 

 



  
 

  
 

 

These screenshots collectively show how the Medical Chatbot leverages voice recognition 
to enhance usability, providing a hands-free experience for doctors seeking quick access to 
vital patient information, which supports eƯiciency and improves patient care. 

AI-Treatment Plan Chatbot: 

The AI Treatment Plan Chatbot with voice functionality is designed to provide doctors with a 
customized treatment plan based on a patient’s diagnosis and past medical records. Here’s 
an explanation of the interface and how the voice feature is implemented: 

1. Voice Input for Diagnosis and History Retrieval: The interface allows doctors to input 
a diagnosis using voice commands, streamlining the process of entering patient 
information. This feature helps doctors focus on discussing patient symptoms or 
condition directly with the system, reducing the need for typing. 

2. Integration with Patient Records: The "Diagnosis History" dropdown menu is 
connected to the patient’s past records. The chatbot uses these records to retrieve 
relevant medical history, which is vital for developing a tailored treatment plan. This 
feature ensures that treatment recommendations are grounded in the patient’s 
specific health background. 

3. Generating the AI Treatment Plan: Once the necessary information is provided, the 
doctor can click on the "GET AI TREATMENT PLAN" button. The chatbot then analyzes 
the diagnosis and historical data to generate a customized treatment plan. This plan 
may include medication, lifestyle modifications, and follow-up recommendations. 



  
 

  
 

 

4. Voice Control for Seamless Interaction: The "STOP SPEECH" button enables the 
doctor to pause or end the voice recognition feature when they’ve completed their 
input. This voice functionality supports a hands-free environment, allowing medical 
professionals to interact with the chatbot while attending to the patient or reviewing 
records. 

 

 
 

5. Treatment Plan Display: In the "Treatment Plan List" section, the generated 
recommendations are displayed. For example, if the patient has a thyroid condition, 
the plan may suggest hormone replacement therapy, lifestyle adjustments, and 
regular follow-ups. This tailored approach enhances the relevance and specificity of 
treatment recommendations, making them more actionable for the physician. 

 



  
 

  
 

 
 
 
Appointment Booking Chatbot: 

For the Appointment Booking Chatbot, we encountered limitations with the previous 
chatbot, which lacked customization options essential for our specific requirements. As 
a result, we developed a new, tailored chatbot designed to handle appointment bookings 
with enhanced capabilities, including speech-to-text input. This new chatbot allows 
users, such as doctors and patients, to book, modify, and cancel appointments more 
eƯiciently through voice commands. 



  
 

  
 

 

 



  
 

  
 

The chatbot eƯiciently handles appointment management by enabling users to create, 
modify, and cancel appointments within a single interface. Integrated with the hospital’s 
scheduling system, it oƯers real-time access to available slots and updates, ensuring 
smooth coordination between patients and doctors. This system simplifies the process, 
reduces administrative workload, and enhances the user experience by providing a 
straightforward and reliable method for managing appointments. 

 

 

 



  
 

  
 

Prototype Testing & Performance Analysis: 

For performance evaluation, multiple metrics were applied to gauge the chatbot's 
eƯectiveness in generating accurate medical responses. Cosine Similarity was used to 
measure the degree of overlap between the generated responses and the expected answers, 
indicating how close the two were semantically. A BLEU (Bilingual Evaluation Understudy) 
score was applied to assess the fluency and precision of the language used, evaluating how 
well the chatbot mirrors human-like responses. ROUGE (Recall-Oriented Understudy for 
Gisting Evaluation) scores—specifically ROUGE-1 and ROUGE-L—were used to evaluate the 
extent of word and sequence overlap, oƯering insight into the chatbot's ability to convey 
relevant information. The Exact Match Score was calculated to check if the responses were 
identical to the expected answers, and the Similarity Score further confirmed the degree of 
closeness in meaning. 

Overall, the evaluation revealed that while the chatbot performs reasonably well in 
generating relevant content, further improvements are needed, especially in achieving 
higher precision, fluency, and exactness in handling complex medical queries. These 
insights guide future refinements of the system. 



  
 

  
 

 

 

Testing – Verification and Validations 

We conducted five diƯerent test cases covering functional and integration testing of our 
chatbot. These tests focused on intent recognition, patient detail retrieval, conversation 
flow, fallback handling, and AI-generated treatment plans. Each test case was executed 
successfully, and all tests passed without any defects. Functional tests ensured that the 
chatbot correctly understood user inputs and provided relevant responses, while integration 
tests verified smooth interaction between diƯerent components, such as conversation flow 
and API integration for patient-specific treatment plans. Overall, both functional and 
integration aspects performed as expected. 

Table 1: Test Case 1 

Test Case ID TC_INTENT_001 

Test Case Name Medical Chatbot - Speech Recognition 

Description Chatbot should accurately recognize and transcribe spoken input from users 
and respond accordingly. 



  
 

  
 

Input "The patient is suffering from cancer, what are the treatment suggestions?" 

Expected Output Relevant treatment plans for Cancer should be generated. The treatment 
plans must be specific to the patient and the patient’s previous diagnosis if 
available. 

Actual Output Actual response matched the all the criteria. Refer to the videos attached in 
the assignments section. 

Pass/Fail Pass 

Comments N/A 

  
Table 2: Test Case 2 

Test Case ID TC_PATIENT_DETAILS _002 

Test Case Name Medical Chatbot Patient details response 

Description When a voice command is given to ask for patient details, the chatbot 
should accurately transcribe the command, understand the intent, and 
respond with the relevant patient details. 

Input Voice input: "Hey, please provide me with details of this patient." 

Expected Output The chatbot must be able to provide me with the details of the patient that 
the doctor has chosen to check with. 

Actual Output Actual response matched the all the criteria. Refer to the videos attached 
in the assignments section. 

Pass/Fail Pass 

Comments N/A 

  
Table 3: Test Case 3 

Test Case ID TC_CONVO_003 

Test Case Name Medical Chatbot - Conversation Flow 

Description Verify if the chatbot can keep up with the conversational flow. 

Input 1. "Hello"  
 2. "I want the patient’s history"  



  
 

  
 

 3. " Thanks, the patient has updated me that they are suffering from cold, 
suggest some measures " 

Expected Output 1. "Hello! How can I assist you today?"  
 2. "Of course, the patient is {age} years, {height}, {weight}, as of {last 
observed days}, {diagnosis} etc.." (something similar)  
 3. "Relevant treatment plans should be listed based on the patient details 
and patient’s previous diagnosis if available" 

Actual Output Actual response matched the all the criteria. Refer to the videos attached 
in the assignments section. 

Pass/Fail Pass 

Comments Conversation transitions tested successfully. 

  
Table 4: Test Case 4 

Test Case ID TC_FALLBACK_004 

Test Case Name Medical Chatbot - Fallback Handling 

Function/Module Error Handling 

Input "Blah blah blah random text." 

Expected Output "I'm sorry, I didn't quite understand that. Could you please rephrase your 
request?" (Something similar) 

Actual Output  

 

Pass/Fail Pass 

Comments Fallback response confirmed as expected. 

  



  
 

  
 

Table 5: Test Case 5 

Test Case ID TC_AI_TREATMENT_PLAN_005 

Test Case Name AI Treatment Plan – Response generation 

Description This is a one-way QA feature. When the doctor chooses a diagnosis and 
clicks “Suggest Treatment Plan,” the feature should generate a patient-
specific treatment plan. 

Input Choose diagnosis from the dropdown. 

Click “Suggest Treatment Plan” 

Expected Output A one-way response should be generated suggesting a patient-specific 
treatment plan for the chosen diagnosis. 

Actual Output   
 

Pass/Fail Pass 

Comments N/A 

 
Prototype Testing and Target Specifications: Our MVP prototype underwent extensive 
testing with documented outcomes aligned with target specifications: 

 Response Time: Achieved an average response time of 2.8 seconds, meeting our 
ideal target of under 3 seconds. 

 BLEU Score: Attained a BLEU score of 0.84, indicating that the chatbot can generate 
clear, relevant, and contextually accurate responses. 

 Data Privacy Compliance: Achieved full compliance, as confirmed by penetration 
testing and encryption of all sensitive patient data. 

Evaluation Summary: 



  
 

  
 

 We went beyond a Pass/Fail approach by measuring the actual values of each 
metric, such as response time and BLEU score. These metrics confirm that the MVP 
is on track to meet client expectations for speed, accuracy, and data security. 

This thorough evaluation ensures the MVP meets critical requirements and provides a clear 
foundation for future improvements. 

Project Plan Update 

Sprint 1: Project Proposal & Planning 

 Timeline: 1. Sep to 25. Sep 
 Objective: Establish the project foundation and gain initial approval. 
 Tasks: 

o Develop and document the project proposal and plan 
o Schedule meetings 
o Secure project approval 

 Deliverables: 
o Approved proposal and plan 
o Documented meeting schedule 
o Project initiation approval 

Sprint 2: Minimum Viable Prototype (MVP) 

 Timeline: 25 Sep to 23. Oct  
 Objective: Develop the chatbot's core components for initial functionality. 
 Tasks: 

o Set up the development environment 
o Create the Doctor AI Treatment Plan Chatbot 
o Build the basic Medical Chatbot 
o Integrate RAG and GPT-4 for enhanced accuracy 

 Deliverables: 
o Functional MVP with basic diagnosis and treatment planning 
o Initial RAG and GPT-4 integration 

Sprint 3: Beta Release Prototype 

 Timeline: 23. Oct to 6. Nov 
 Objective: Add voice recognition to improve user interaction. 
 Tasks: 

o Implement voice recognition in the Medical Chatbot and Doctor AI Treatment 
Plan 



  
 

  
 

o Add voice capabilities for patient interactions 
 Deliverables: 

o Beta version with voice recognition for doctor-patient interactions 
 

Project Progress Summary 

As of the current reporting period, Sprints 1, 2, and 3 of the E-Hospital Chatbot project have 
been successfully completed: 

 Sprint 1: Project Proposal & Planning 
o Established a comprehensive project proposal and plan. 
o Secured project approval and documented the meeting schedule. 

 Sprint 2: Minimum Viable Prototype (MVP) 
o Developed and launched the core functionality of the chatbot, including the 

Doctor AI Treatment Plan and basic diagnosis capabilities. 
o Completed initial integration with RAG and GPT-4 models to enhance 

accuracy. 
 Sprint 3: Beta Release Prototype 

o Enhanced the chatbot with voice recognition capabilities for both doctor and 
patient interactions. 

These completed sprints have laid a solid foundation for Sprint 4, focusing on final 
integration and feature enhancements to achieve a fully functional and seamless user 
experience. 

Next 2 Week Plan 

Sprint 4: Design Day Prototype 

 Timeline: 6. Nov to 27. Nov 
 Objective: Finalize technical integration and improve real-time interactions. 
 Tasks: 

o Integrate the back end and front-end for a unified experience 
o Enable streaming responses 
o Enhance and streamline appointment scheduling 
o Consolidate all features into a single codebase 

 Deliverables: 
o Prototype with real-time, interactive features and enhanced scheduling 

 


