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Abstract— MediQR is an innovative hospital management 

system that employs QR code technology for efficient patient 

identification and optimized administrative workflows. This 

project goes beyond traditional systems by incorporating 

advanced Deep Learning and Machine Learning models for 

rapid and accurate diagnoses of conditions such as malaria, 

pneumonia, orthoarthritis, and brain tumors. By integrating 

state-of-the-art technologies, MediQR aims to significantly 

reduce patient waiting times and enhance the overall healthcare 

experience. The system offers a comprehensive set of features, 

ranging from streamlined appointment scheduling to cutting-

edge diagnostic capabilities, making it a transformative solution 

for modern healthcare facilities. 

I. INTRODUCTION  

 

MediQR represents a groundbreaking initiative in the 

healthcare sector, introducing a transformative Hospital 

Management System that harnesses cutting-edge technologies. 

With a primary focus on efficiency and precision, the project 

integrates QR code technology to redefine patient identification 

processes, mitigating the time-consuming task of form-filling 

in hospitals and ensuring meticulous maintenance of medical 

records. 

 

Going beyond conventional systems, MediQR incorporates 

advanced diagnostics driven by state-of-the-art Deep Learning 

and Machine Learning algorithms. This empowers the system 

to rapidly and accurately detect prevalent medical conditions 

such as malaria, pneumonia, skin cancer, and brain tumors. The 

infusion of artificial intelligence facilitates precise 

classifications, paving the way for swifter and more effective 

medical interventions. 

 

In addition to its diagnostic capabilities, the project integrates 

an AI-based chatbot designed to facilitate seamless 

communication between patients and healthcare providers. The 

chatbot serves as a valuable resource, offering assistance, 

addressing inquiries, and providing relevant information, 

thereby enriching patient engagement and satisfaction. 

 

MediQR transcends the realm of diagnostics to offer a 

comprehensive Hospital Management System. From efficient 

appointment scheduling to meticulous patient records 

management, billing, and other administrative functions, the 

platform adopts a holistic approach to ensure a cohesive and 

efficient healthcare environment. 

 

By amalgamating QR technology, AI-driven diagnostics, and 

robust hospital management features, MediQR emerges as a 

pioneering solution in modern healthcare. The project aspires 

to elevate patient experiences, optimize hospital workflows, 

and contribute significantly to the advancement of 

healthcare services. 

 

II. PROBLEM STATEMENT 

 

In the ever-expanding landscape of healthcare technology, 

individuals are confronted with a myriad of health management 

tools, including predictive models and diagnostic systems. 

Despite the abundance of these technologies, a critical gap 

exists—patients often lack a comprehensive and unified 

platform that seamlessly integrates predictive analytics, real-

time diagnostics, and personalized healthcare 

recommendations. Citing Reference [1] and Reference [2], this 

gap hinders the optimization of patient care by impeding the 
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efficient flow of information between predictive models, 

diagnostic results, and personalized health recommendations. 

 

This project addresses the challenge of disjointed healthcare 

technologies by proposing the development of a holistic and 

integrated healthcare management system. Leveraging 

advanced machine learning algorithms, real-time data 

integration, and personalized recommendation logic, the 

system aims to create a seamless and interconnected 

environment for patients and healthcare providers. The absence 

of such an integrated solution results in fragmented healthcare 

practices, where predictive insights and diagnostic data remain 

disparate entities. By establishing a unified platform, this 

project endeavors to enhance the efficiency of healthcare 

delivery, improve patient outcomes, and contribute to a more 

cohesive and streamlined healthcare ecosystem. 

III. RELATED WORK 

 

This References [3]  [4]  [5] bridges the gap between healthcare 

services and patients It provides a common platform with 

different interfaces for medical organizations and patients, 

aiming to improve hospital efficiency and promote 

transparency in patient care. Patients can register, store medical 

details, and access their history through the platform. This 

references provides valuable insights into the effectiveness of 

QR in influencing healthcare system. 

 

References  [6] [7] [8] [9] explores studies and 

recommendation systems used for drug over the past few years. 

The results indicate a focus on recommendation systems, 

particularly using machine learning for sentiment analysis. This 

references proposes a drug recommendation system leveraging 

machine learning and patient reviews to address shortages in 

clinical resources during emergencies like pandemics. It aims 

to alleviate the burden on specialists by recommending 

appropriate medications based on sentiment analysis. 

 

References [10]  [11]  [12]  [13]  delves into the 

implementation of deep learning techniques for detecting 

malaria, pneumonia, brain tumor. The proposed system aims to 

automatically predicts the disease through image classification. 

The use of different deep learning models and experiments 

with a dataset demonstrate promising results.  

 

The machine learning algorithm was implemented after 

researching current methods [14]  [15]  [16]  from the 

references which were relevant to our project and were very 

informative to understand current trends in the machine 

learning field. 

 

 

 

IV. PROPOSED ALGORITHM 

 

 

 
Fig. 5 : Flowchart of the Algorithm 

 

 

1. Patient Registration: 

   - The system will allow patients to register by providing 

necessary personal information such as name, age, contact 

details, and medical history. 

   - Upon submission, the system will validate the information 

and generate a unique patient ID for each registered patient. 

   - All patient data will be securely stored in the system's 

database to ensure confidentiality and easy retrieval for future 

interactions. 

 

2. Appointment Booking: 

   - Patients can schedule appointments through the system by 

selecting preferred dates and times. 

   - The system will check the availability of the chosen slots 

and generate a unique QR code for appointment confirmation. 

   - This QR code will be linked to the patient's profile, 

simplifying the check-in process on the appointment day. 
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3. Admission Process: 

   - Upon admission requests, administrative staff will review 

and approve them through the system. 

   - An admission ID will be generated for each admitted 

patient, and their status will be updated to "Admitted" in the 

system. 

   - This facilitates efficient tracking of inpatient records and 

ensures timely provision of healthcare services. 

 

4. Chatbot for First Aid: 

   - A chatbot integrated into the system will provide first aid 

guidance to patients based on their symptoms. 

   - Using Natural Language Processing (NLP), the chatbot 

will understand user queries and offer appropriate 

recommendations. 

   - Patients will receive tailored advice and suggestions for 

further actions or medical assistance as needed. 

 

5. Billing System: 

   - The system will streamline financial transactions by 

calculating bills for services availed by patients. 

   - Detailed invoices will be generated, including itemized 

charges for transparency and accountability. 

   - Patient financial records will be updated accordingly, 

ensuring accurate billing and efficient healthcare service 

management. 

 

6. Disease Prediction Systems: 

   - The system will include disease prediction modules such as 

Malaria and Pneumonia detection. 

   - These modules will preprocess relevant medical imaging 

data and utilize advanced machine learning models for 

accurate predictions. 

   - High accuracy rates will be achieved through rigorous 

training and validation processes, enhancing early diagnosis 

and intervention. 

 

 

Algorithm 1: Malaria Detection using VGG19 CNN 

 

Input: Malaria-infected and uninfected blood smear images 

dataset. 

 

Output: Trained CNN model for malaria detection. 

 

1. Data Collection and Preprocessing: 

 Collect a dataset of malaria-infected and uninfected blood 

smear images. 

 Preprocess the images by resizing them to a fixed size (e.g., 

224x224 pixels) and normalize the pixel values to be between 

0 and 1. 

 Split the dataset into training, validation, and testing sets. 

 

2. Model Architecture: 

Initialize the VGG19 model pretrained on ImageNet without 

the top classification layers. 

Add custom fully connected layers on top of the VGG19 base. 

Add a Dropout layer for regularization (optional). 

Add a Dense layer with the appropriate number of units for the 

output classes. 

Add a Sigmoid activation function for binary classification or 

Softmax activation function for multi-class classification to 

the output layer. 

3. Training: 

Compile the model with binary cross-entropy loss for binary 

classification or categorical cross-entropy loss for multi-class 

classification and an appropriate optimizer (e.g., Adam 

optimizer). 

Train the model on the training set while validating on the 

validation set. 

Utilize techniques such as data augmentation (e.g., random 

rotation, flipping) to increase the robustness of the model. 

 

4. Evaluation: 

Evaluate the trained model on the testing set to assess its 

performance. 

Calculate metrics such as accuracy, precision, recall, and F1-

score to evaluate the model's performance. 

Visualize the confusion matrix to understand the model's 

performance across different classes. 

 

5. Fine-Tuning : 

Optionally, perform fine-tuning by unfreezing some of the 

layers in the VGG19 base and retraining the model with a 

lower learning rate to adapt it to the specific characteristics of 

the malaria dataset. 

 

6. Deployment: 

Deploy the trained model for real-world malaria detection 

applications. 

Implement the model in a user-friendly interface where users 

can upload images for malaria detection. 

Ensure continuous monitoring and updating of the deployed 

model to maintain its performance. 

 

7. Continuous Improvement: 

Regularly update the model with new data to improve its 

performance over time. 

 

 

Algorithm 2: Pneumonia Detection using VGG16 CNN 

 

Input: Chest X-ray images dataset containing pneumonia and 

normal cases. 

 

Output: Trained CNN model for pneumonia detection. 

 

1. Data Collection and Preprocessing: 
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Collect a dataset of chest X-ray images containing pneumonia-

infected and normal cases. 

Preprocess the images by resizing them to a fixed size (e.g., 

224x224 pixels) and normalize the pixel values to be between 

0 and 1. 

Split the dataset into training, validation, and testing sets. 

 

2. Model Architecture: 

 

Initialize the VGG16 model pretrained on ImageNet without 

the top classification layers. 

Add custom fully connected layers on top of the VGG16 base. 

Add a Dropout layer for regularization (optional). 

Add a Dense layer with a single unit for binary classification. 

Add a Sigmoid activation function to the output layer. 

 

3. Training: 

Compile the model with binary cross-entropy loss and an 

appropriate optimizer (e.g., Adam optimizer). 

Train the model on the training set while validating on the 

validation set. 

Utilize techniques such as data augmentation (e.g., rotation, 

horizontal flipping) to increase the model's robustness. 

 

4. Evaluation: 

Evaluate the trained model on the testing set to assess its 

performance. 

Calculate metrics such as accuracy, precision, recall, and F1-

score to evaluate the model's performance. 

Visualize the confusion matrix to understand the model's 

performance across different classes. 

 

5. Fine-Tuning : 

Optionally, perform fine-tuning by unfreezing some of the 

layers in the VGG16 base and retraining the model with a 

lower learning rate to adapt it to the specific characteristics of  

the chest X-ray dataset. 

 

6. Deployment: 

Deploy the trained model for real-world pneumonia detection 

applications. 

Implement the model in a user-friendly interface where users 

can upload chest X-ray images for pneumonia detection. 

Continuously monitor and update the deployed model to 

maintain its performance. 

 

7. Continuous Improvement: 

Regularly update the model with new data to improve its 

performance over time. 

 

 

 

V. IMPLEMENTATION 

 

A. Data Collection: 

To ensure the robustness and reliability of the MediQR system, 

a comprehensive dataset of medical images for each condition 

will be gathered from reputable sources such as renowned 

medical research institutions, hospitals, or publicly available 

medical image databases. This dataset will encompass a diverse 

range of images representing various manifestations and 

severity levels of each medical condition. By collecting images 

from different sources, we aim to capture the heterogeneity 

inherent in medical imaging data, thus facilitating more 

effective model training and generalization. 

 

B. Splitting the Dataset: 

 

 

Upon collection, the dataset will be meticulously split into 

training, validation, and testing sets using a stratified sampling 

approach. This approach ensures that each set maintains a 

balanced representation of different classes across medical 

conditions, preventing potential biases during model training 

and evaluation. Approximately 70% of the dataset will be 

allocated for training, while 15% each will be reserved for 

validation and testing, with adjustments made based on dataset 

size and model complexity to ensure optimal performance. 

 

 

C. Preprocessing: 

Before training the CNN models, preprocessing techniques 

will be applied to the medical images to standardize their 

format and enhance their quality. This preprocessing pipeline 

will include normalization of pixel values to a common scale, 

ensuring consistent input across different images and reducing 

the impact of variations in lighting and imaging conditions. 

Additionally, data augmentation techniques such as rotation, 

flipping, and scaling will be employed to increase the diversity 

of training examples, thereby improving model generalization 

and robustness to variations in patient presentation. 

 

D. Training the Model: 

The training phase will involve utilizing pre-trained CNN 

models such as VGG16 and VGG19 for diagnosing 

Pneumonia and Malaria, respectively, leveraging transfer 

learning to adapt the models to the specific medical imaging 

tasks. For diagnosing Brain Tumor and Skin Cancer, custom 

CNN architectures will be designed, incorporating 

convolutional, pooling, and fully connected layers to extract 

features and make predictions. During training, the CNN 

models will be fine-tuned on the training dataset using 
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techniques such as gradient descent optimization, with 

hyperparameters like learning rate and batch size adjusted to 

optimize model performance. 

 

E. Model Testing: 

Following model training, the trained models will be 

rigorously evaluated on both the validation and testing datasets 

to assess their performance in accurately diagnosing medical 

conditions. Metrics such as accuracy, sensitivity, specificity, 

and area under the ROC curve will be calculated to quantify 

model performance and compare against baseline benchmarks. 

To obtain robust estimates of model performance and assess 

variability across different dataset splits, cross-validation or 

bootstrapping techniques may be employed. 

 

 

F. Integrating it with WebApp: 

To provide users with seamless access to the MediQR system, 

a web application will be developed using the Django 

framework. This web application will feature a user-friendly 

interface comprising views and templates for uploading 

medical images, displaying diagnosis results. Compatibility 

and responsiveness across different devices and browsers will 

be ensured to accommodate a diverse user base and enhance 

overall user experience. 

 

 

G. User Interface Design and User Experience: 

In designing the user interface for the web application, 
emphasis will be placed on creating a visually appealing and 
intuitive experience for users. Modern design principles and 
accessibility features will be incorporated to enhance usability 
and accessibility for all users. Interactive elements such as 
drag-and-drop image upload, dynamic result visualization, and 
real-time feedback will be implemented to foster user 
engagement and satisfaction. Additionally, user testing and 
feedback sessions will be conducted iteratively to gather 
insights into user preferences and behavior, allowing for 
continuous improvement of the interface design and overall 
user experience. 

VI. RESULTS 

 

The completion of the MediQR project signifies a 

comprehensive solution for medical diagnostics and 

management, integrating QR code technology for convenient 

access to patient records, advanced disease prediction models 

powered by CNNs for accurate diagnoses of conditions such as 

Pneumonia, Malaria, Brain Tumor, and Skin Cancer, robust 

patient and doctor management systems for efficient healthcare 

delivery, and a chatbot interface for personalized patient 

support and information dissemination. By amalgamating these 

components, MediQR streamlines healthcare processes, 

enhances patient-provider interactions, and ultimately improves 

patient care and treatment outcomes. 

 

 
Fig. 1 : MediQR Homepage 

 

As seen in Fig 1 we have implemented the MediQR homepage 

using Django. The UI is very minimalistic so as to decrease 

the friction required by user to access the service provided by 

our project. 

 

 
Fig. 2 : QR based appointment booking 

 

As seen in Fig 2 we have implemented the MediQR scanner 

feature where the admin will scan the QR code of the patient 

and book the appointment for the patient. 

 

 
Fig 3 : Admin view appointment 

 

All the booked appointments can be viewed as seen in Fig 3 
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Fig. 4 : Result of malaria cell prediction 

 

 
 

Fig. 5 : Result of pneumonia prediction 

 

Fig. 4 and Fig. 5 displays the results of the malaria and 

pneumonia detection models which uses VGG19 and VGG16 

CNN models respectively. 

 

 
 

Fig. 6 : Medicine Recommendation  

 

 

 

Fig. 7 : Patient Profile  

 

VII. CONCLUSION 

"MediQR" emerges as a pioneering solution in the realm of 

hospital management, leveraging innovative technologies to 

enhance patient care and streamline administrative processes. 

By introducing QR-based patient identification, the platform 

revolutionizes the traditional approach to data retrieval and 

patient record management, significantly reducing the time and 

effort required for form-filling procedures.  

 

The integration of disease prediction systems for malaria, 

pneumonia, skin cancer, and brain tumor detection adds a 

critical layer of medical assistance, empowering healthcare 

providers with timely and accurate diagnostic insights.  

 

Additionally, the inclusion of a chatbot feature serves as a 

valuable resource for patients seeking guidance and 

information, enhancing overall user experience. Moreover, the 

patient and doctor appointment management system ensures 

seamless coordination and scheduling, optimizing resource 

utilization and improving operational efficiency.  

 

"MediQR" sets a new standard for hospital websites, offering a 

comprehensive suite of features aimed at enhancing patient 

care, facilitating medical diagnosis, and streamlining 

administrative workflows. With its user-friendly interface, 

advanced functionalities, and commitment to innovation, 

"MediQR" stands poised to transform the healthcare landscape 

and elevate the standard of patient-centered care. 
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