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ABSTRACT 

 Many healthcare providers in primary health care use computerized information systems to a 

certain extent. However, the problem of heterogeneous information sources has impeded the 

integration of health care information within primary health facilities. How to facilitate 

information sharing among the different healthcare providers has been recognized as a growing 

area of significant importance due to its role in enhancing patient centered, continuity of care. 

The proposed project is online doctor appointment system that provides patients or any user an 

easy way of booking a doctor’s appointment online. This is an application project in web based 

that overcomes the issue of managing and booking appointments on automated time allotment 

system. The task sometimes becomes very tedious for the compounder or doctor himself in 

manually allotting appointments for the users as per their availability. Hence this project offers 

an effective solution where users can view various booking slots available and select the 

preferred date and time.  This system is very much useful to save the patients timing and also 

easy to analyze the doctor availability. The patient can easily interact with doctor for their 

problem and get solutions from the doctor.  
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION ABOUT THE PROJECT 

If anybody is ill and wants to visit a doctor for checkup, he or she needs to visit the 

hospital and waits until the doctor is available. The patient also waits in a queue while getting 

appointment. If the doctor cancels the appointment for some emergency reasons then the patient 

is not able to know about the cancelation of the appointment unless or until he or she visits the 

hospital. As the mobile communication technology is developing rapidly, therefore, one can use 

the mobile’s applications to overcome such problems and inconvenience for the patients. There 

is much work in the literature in this regard. An intelligent agent based appointment system has 

been proposed in which a scheduling system is provided for patients. The junior medical staff 

schedules appointment according to the priority level proposed an Android application that is 

used to remind the patients of their dosage timings through Alarm Ringing system so that they 

can stay fit and healthy. Searching doctors and hospitals along with navigation details are also 

available in the app so they can get proper treatment on time.  

The norm dictates that everyone who is unwell and wants to see a doctor for a checkup must 

go to the hospital and wait until the doctor is available. In addition to waiting in line for an 

appointment, the patient. Patients can schedule appointments using a system that is based on 

intelligent agents and has been proposed. 

1.2 EXISTING SYSTEM 

In the existing system, mostly in hospitals waiting time is the high problem where the 

people need to wait a long queue at a maximum mean average of an hour. An solution need to be 

generated at a high level of artificial system embedded in it on reducing the queue system in 

hospitals. 
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 Manual Booking generation system can be done 

 The implementation maintenance can be normal in booking 

 Once an appointment is booked, patients are placed in a virtual queue. 

 Online appointment scheduling systems and virtual queuing platforms may encounter 

technical glitches or downtime, leading to inconvenience for patients and staff. 

 Clinic staff need to be trained to use and troubleshoot the various components of the 

system, which can be time-consuming and costly. 

1.3 PROPOSED SYSTEM 

The suggested system includes a forecast of patient waiting time. To look for local 

hospitals and schedule an appointment, an Android app will be created. The patient will be 

informed that they must see the doctor before one hour after the appointment is booked. Using 

the Patient Treatment Time Prediction (PTTP) algorithm, patients may also learn how long each 

patient's treatment will take. It is possible to analyze each event, and understanding the queuing 

system is simple. Use algorithms to dynamically adjust appointment schedules based on factors 

like doctor availability, patient arrival times, and estimated consultation durations. The patient 

receives the notification system as an email as a result of the recommendation system. The 

Hospital Queuing Prediction (HQR) system can be used to queue up patients. In this situation, 

when an emergency specialist system has been introduced, the key issue is finding a specialized 

doctor. Here, the system will be set up with several booking levels and a made-up prediction 

mechanism. To eliminate queuing in a smart clinic appointment assistance system, could 

implement features like online appointment scheduling, virtual queuing, notifications for 

appointment reminders or delays, and possibly integrating telemedicine options for certain 

consultations. 

 The manual booking can be eliminated 

 The system can be AI based booking with time prediction can be done 

 Patients can book appointments online through a website. They can choose the date, time, 

and healthcare provider based on availability. 

 At the clinic, self-service kiosks allow patients to check themselves in for their 

appointment without having to wait in line at the reception desk. 
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 The system automatically manages appointments, rescheduling or canceling them as 

necessary to optimize the clinic's schedule and reduce wait times. 

By integrating these components, the queuing elimination system can streamline the appointment 

process, reduce wait times, and improve the overall patient experience in the clinic. Overall, the 

proposed system aims to streamline the appointment process, reduce waiting times, and improve 

the overall patient experience in the clinic. 
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CHAPTER 2 

LITERATURE SURVEY 

TITLE: Data Analytics and Predictive Modeling for Appointments No-show at a Tertiary Care 

Hospital 

AUTHOR: Amani Moharram, Saud Altamini, Riya Alshammari; 

JOURNAL NAME: IEEE 

YEAR: 01 Jan - 31 Dec 2019. 

This study [1] aims to develop an accurate machine learning model for predicting no-

shows in pediatric outpatient clinics at King Faisal Specialist Hospital and Research Centre 

(KFSH&RC), and understand pediatric patients' characteristics who are most likely will not 

show to their scheduled appointments. Appointment no-show data collected from KFSH&RC 

data warehouse over the period (01 Jan - 31 Dec 2019). We analyzed a dataset that consists of 

101,534 scheduled appointments for 35,290 pediatric patients. No-shows over the mentioned 

period was 11,573 for 8,105 patients. Three machine-learning algorithms, namely logistic 

regression, JRip, and Hoeffding tree, were compared to find the best one. The no-show rate in 

pediatric outpatient clinics was 11.39%. Accuracy, precision, recall, and F-score were selected to 

evaluate the built models performance. The precision and recall of the three models was around 

90%. The F-score of the three models was similar and equal to 0.86. These models improved our 

capability to identify pediatric patients' characteristics at high risk of not attending their 

appointments. 

TITLE: Design of Intelligent and Secure Hospital Appointment Scheduling System 
AUTHOR: Adamu Muhammad Noma; Kabiru Ibrahim Musa; Hussainin Mamman; Abdulkadir 

Danlami Mato; 

JOURNAL NAME: IEEE 

Year: 27 June 2022. 

As a roadmap [2] to digitizing the healthcare delivery system in Nigeria to support 

effective decisions in healthcare management through harnessing and timely delivery of reliable 

data, we propose a design of an intelligent and secured appointment scheduling system. The 

main aim is to support healthcare administration in hospitals, while satisfying the global best 
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practice in healthcare delivery. The system negotiates appointment schedules with medical teams 

in such a way that it is completely automatic, and optimally satisfies the patients’ demands for 

timely accessing medical service while efficiently utilizing healthcare personnel. With the 

system, patients have the option of seeking appointments in the comfort of their homes or 

through record officers in the hospitals. It can handle both daily basis walk-in patients and those 

seeking appointments with specialists. The system is also designed to be secured at the 

application layer through a fine-grained group-based access control on authenticated users. When 

implemented, the system would exist as a subcomponent of the Health Management System and 

be interoperable with the other components by communicating through standard data exchange 

formats such as JSON. 

TITLE: Artificial Intelligence-Assisted Reduction in Patients’ Waiting Time for Outpatient  

AUTHOR: Xiaoqing Li; Dan Tian; weihua Li; Bin Dong;  

JOURNAL NAME:  Research Gate 

YEAR: June 2020 

Many studies indicate that patient satisfaction is significantly negatively correlated with 

waiting time. A well-designed healthcare system should not keep patients waiting too long for 

appointment and consultation. However, in China, patients spend considerable time waiting, and 

the actual time spent on diagnosis and treatment in the consulting room is comparatively less. 

Methods: We developed an artificial intelligence (AI)-assisted module that is embedded in 

hospital information systems. Through its use, outpatients were automatically recommended an 

imaging examination or a laboratory test based on their symptoms and chief complaint. Thus, 

they could get examined or tested before they went to see the doctor.  People who saw a doctor 

in the traditional way were assigned to the conventional group, and those who used the AI-

assisted system were assigned to the AI-assisted group. We conducted a 1:1 case–control study 

that applied propensity score matching to pair the data from patients in a pediatric tertiary 

hospital between August 1, 2019 and January 31, 2020. Waiting time was defined as the time 

from registration to preparation for a laboratory test or an imaging examination. The total cost 

included the registration fee, test fee, examination fee, and drug fee. The Wilcoxon rank-sum test 
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was used to compare the differences in time and cost between the AI-assisted group and the 

conventional group. The statistical significance level was set at 0.05 for two sides. 

TITLE: Simulation-Based Analysis of Appointment Scheduling System in Healthcare Services: 

A Critical Review 

AUTHOR: Vladimir Simic., Muhammet Deveci., Dragan Pamucar 

JOURNAL NAME:  IEEE 

YEAR: 2020 

This review paper investigates the healthcare' simulation appointment scheduling system 

(SASS). It primarily aims to highlight critical appointment scheduling challenges and outline the 

most prominent research topics. This critical review also intends to provide a comprehensive 

summary of these works, revealing progress achieved on the topic while highlighting potential 

concerns in healthcare that can be modeled via simulation. In total, 350 articles published in the 

period 2000–2021 in the Web of Science database were collected; 250 articles were chosen for 

review. Several approaches are discovered using the keyword SASS analysis, with four 

simulation approaches central to the research subject and deserving additional consideration. 

Finally, this study indicates that future research should focus on improving the efficiency of 

simulation optimization methods by reducing their time cost and increasing satisfaction. 
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CHAPTER 3 

SYSTEM DESIGN 

A UML (Unified Modeling Language) diagram is a graphical representation of a system 

or process using standardized symbols and notation. UML diagrams are widely used in software 

engineering and other fields to visually depict various aspects of a system, such as its structure, 

behavior, interactions, and architecture. 

There are several types of UML diagrams, each serving a different purpose and focusing 

on different aspects of the system being modeled. Some common types of UML diagrams 

include: 

Unified Modeling Language (UML) diagram for the proposed automated college 

timetable scheduling system. Here's an example of a high-level UML class diagram for the 

system: 

3.1 USE CASE DIAGRAM FOR APPOINTMENT SCHEDULING 

A use case diagram is a graphical representation of the interactions between actors (users 

or external systems) and a system under consideration. It illustrates the various ways users 

interact with the system to accomplish specific tasks or achieve certain goals. 

Key components of a use case diagram include: 

Actors 

 Patient: The individual seeking medical assistance. The sequence starts with the patient 

initiating a request for an appointment via the patient interface. This reminder can include details 

such as date, time, and location of the appointment. 

Admin: Receptionists or administrators managing appointments and patient flow. 

Doctor: The medical professional providing the consultation. 
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Fig 3.1 Use case diagram for appointment scheduling 

 

Use Cases  

Make Appointment: Patients can schedule appointments through the system, specifying their 

preferred date and time. 

Join Virtual Queue: Patients can join a virtual queue remotely, indicating their intent to visit the 

clinic without physically waiting in line. 

Monitor Queue: Clinic staff can monitor the virtual queue and patient flow in real-time. 

Manage Appointments: Clinic staff can manage and adjust appointment schedules based on 

various factors such as doctor availability and patient load. 

Notify Patient: The system can notify patients about their appointment status, estimated wait 

times, and any changes to their schedule. 
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Consultation: The doctor conducts the medical consultation with the patient at the appointed 

time. 

Cancel Appointment: Patients or clinic staff can cancel appointments if necessary, triggering 

appropriate notifications and adjustments to the schedule.  

Use cases represent specific functionalities or tasks that the system performs to fulfill user goals. 

Each use case describes a particular interaction between the user and the system. Use cases are 

depicted as ovals within the system boundary, often labeled with brief action-oriented 

descriptions. 

Relationships 

Patient-System Interaction: Patients interact with the system to make appointments, join the 

virtual queue, and receive notifications. 

Clinic Staff-System Interaction: Clinic staff interact with the system to manage appointments, 

monitor the queue, and communicate with patients. 

Doctor-System Interaction: Doctors may interact with the system to view their schedule and 

access patient information before consultations. 

 Relationships illustrate the connections between actors and use cases. The primary relationship 

in a use case diagram is the association between an actor and a use case, indicating which actors 

are involved in which use cases. Relationships can also show dependencies, generalizations, or 

extensions between use cases. 

3.2 SEQUENCE DIAGRAM FOR APPOINTMENT SCHEDULING 

A Sequence Diagram is a type of UML (Unified Modeling Language) diagram that 

illustrates the interactions between objects or components within a system in a sequential 

manner. It focuses on the flow of messages or method calls exchanged between these objects 

over time to accomplish a specific behavior or scenario. 

Key components of a sequence diagram include: 
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Patient Makes Appointment: The sequence starts with the patient initiating the 

appointment process by interacting with the system, either through a mobile app or a website. 

The system receives the appointment request and checks for available time slots. Once a suitable 

time slot is found, the system confirms the appointment and sends a notification to the patient. 

Admin Monitors Queue and Manage Appointments: Administrative staff monitor the 

virtual queue status and manage appointments. They may adjust schedules or allocate resources 

based on demand. If necessary, they inform the doctor about any changes to their schedule. 

Doctor Reviews Schedule: The doctor accesses the system to review their schedule for 

the day. They see upcoming appointments and any changes made by the administrative staff. 

Admin Handles Cancellations: If an appointment needs to be canceled or rescheduled, 

the administrative staff manage the process through the system. Patients affected by the changes 

are notified, and their appointments are updated accordingly. After the appointment is 

completed, the clinic interface updates the patient's status and records any necessary information. 

The queue management system reflects the completed appointment, potentially freeing 

up slots for new appointments. 

The system sends notifications to patients regarding their appointment details, including 

any changes. At the appointed time, the patient arrives for their consultation. The doctor accesses 

the patient's medical records and conducts the consultation. During the consultation, the doctor 

may update the patient's records in the system. If the doctor is running late, the system notifies 

affected patients accordingly. Incorporating the doctor and admin roles into the sequence 

diagram provides a comprehensive view of how the entire system operates to manage 

appointments, queues, and consultations in a smart clinic environment. 

           This sequence diagram illustrates how the various components of the system interact to 

eliminate queuing issues in a smart clinic appointment assistance environment, ensuring efficient 

appointment scheduling and patient flow. 
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Fig 3.2 Sequence Diagram for appointment scheduling 

 

3.3 ACTIVITY DIAGRAM FOR APPOINTMENT SCHEDULING 

Start Appointment Scheduling Process: The process begins when a patient initiates an 

appointment scheduling request. 

Patient Requests Appointment: The patient submits their appointment request through the 

patient app, providing details such as preferred date and time, reason for the appointment, and 

any specific doctor preferences. 

System Validates Patient's Request: The system validates the patient's request, ensuring that 

all necessary information is provided and that it meets any predefined criteria or constraints. 
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System Checks Doctor's Availability: The system checks the availability of the requested 

doctor based on their schedule and any predefined constraints or preferences. The system 

presents the available appointment timeslots to the patient, considering both the patient's 

preferences and the doctor's availability. 

Patient Selects Preferred Timeslot: The patient selects their preferred appointment timeslot 

from the options provided by the system. 

System Confirms Appointment Reservation: Once the patient selects a timeslot, the system 

confirms the appointment reservation, updating both the patient's and the doctor's schedules 

accordingly. 

End Appointment Scheduling Process: The process concludes after the appointment 

reservation is confirmed, and the appointment scheduling process is completed. 

This activity diagram illustrates the sequential steps involved in the appointment scheduling 

process, from the initial request by the patient to the confirmation of the appointment reservation 

by the system. Each step ensures that the appointment is scheduled efficiently and in accordance 

with the patient's preferences and the doctor's availability. 

 

Fig 3.3 Activity Diagram for appointment scheduling 
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3.4 PACKAGE DIAGRAM FOR APPOINTMENT SCHEDULING 

A Package Diagram is a type of UML (Unified Modeling Language) diagram that 

represents the organization and dependencies among packages in a system. In software 

engineering, a package is a collection of related elements, such as classes, interfaces, and other 

packages, grouped together to provide a cohesive unit of functionality. Package diagrams 

provide a high-level overview of the structure and organization of a system, helping to manage 

complexity and promote modularity. 

Key components of a package diagram include: 

Appointment Management: Modules in this handle appointment-related functionalities, 

including making appointments, canceling or rescheduling appointments, and managing 

appointment schedules. Administrative staff can access these modules to manage appointments 

on behalf of patients. This includes modules for managing the virtual queue, monitoring queue 

status, and prioritizing patients. Administrative staff utilize these modules to monitor and adjust 

the queue as needed, while doctors can view the queue status to prepare for upcoming 

consultations. If the slot is available, the scheduler proceeds to the next step. Otherwise, it 

suggests alternative times. 

Doctor Management: This contains modules related to managing doctor schedules, 

accessing patient information, and conducting consultations. It includes functionalities for 

doctors to view their schedules, access patient records, and update medical information during 

consultations. 

User Interface: This contains modules responsible for the user interface components, 

such as the patient-facing mobile app or website and the administrative staff's interface for 

managing appointments and queues. This includes modules for managing and storing data 

related to appointments, patient information, doctor schedules, and queue status. It may involve 

databases or other data storage systems to ensure data integrity and security. 
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Fig 3.4 Package Detection for appointment scheduling 

Package diagram provides a high-level overview of the package structure of the 

automated college timetable scheduling system, organizing classes and components into logical 

groupings based on their functionalities. By incorporating modules specific to the admin and 

doctor roles, the package diagram provides a comprehensive overview of the system's structure 

and functionalities in managing appointments and queues in a smart clinic environment. 
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3.5 COMPONENT DIAGRAM FOR APPOINTMENT SCHEDULING 

Below is a simplified component diagram representing the components and their 

interactions in the automated appointment scheduling system: 

 

Fig 3.5 Component diagram for appointment scheduling 
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User Components:  This component represents the user interface elements, such as the patient-

facing mobile app or website and the administrative staff's interface. It includes components for 

appointment scheduling, queue management, and accessing patient information. 

Admin Management Component: This component manages appointment-related 

functionalities, including making appointments, canceling or rescheduling appointments, and 

managing appointment schedules. It interacts with the user interface components to handle 

appointment requests and updates. 

Doctor Management Component:  This component manages doctor schedules, accesses patient 

information, and facilitates consultations. It includes functionalities for doctors to view their 

schedules, access patient records, and update medical information during consultations. It 

interacts with the user interface components to display relevant information to doctors and 

enable them to conduct consultations effectively. 

3.6  DATA FLOW DIAGRAM 

A two-dimensional diagram explains how data is processed and transferred in a system. The 

graphical depiction identifies each source of data and how it interacts with other data sources to 

reach a common output. Individuals seeking to draft a data flow diagram must identify external 

inputs and outputs, determine how the inputs and outputs relate to each other, and explain with 

graphics how these connections relate and what they result in. This type of diagram helps 

business development and design teams visualize how data is processed and identify or improve 

certain aspects. 

 

LEVEL 0 

DFD Level 0 is also called a Context Diagram. It’s a basic overview of the whole system 

or process being analyzed or modeled. It’s designed to be an at-a-glance view, showing the 

system as a single high-level process, with its relationship to external entities. It should be easily 

understood by a wide audience, including stakeholders, business analysts, data analysts and 

developers. 



18 
 

 

Fig 3.6 level 0 DFD of appointment scheduling 

 

LEVEL 1 

 DFD Level 1 provides a more detailed breakout of pieces of the Context Level Diagram. 

You will highlight the main functions carried out by the system, as you break down the high-

level process of the Context Diagram into its sub – processes. A level 1 data flow diagram (DFD) 

is more detailed than a level 0 DFD but not as detailed as a level 2 DFD. It breaks down the main 

processes into sub processes that can then be analyzed and improved on a more intimate level. 

Storage of patient information, appointment schedules, and queue data. Queue optimization 

suggestions, notifications to patients. Scheduled appointments, updated availability status. 

     Creating a data flow diagram for queuing elimination in a smart clinic appointment assistance 

system involves identifying the various components and how data flows between them. This 

diagram showcases how data flows between different components of the system, facilitating 

queuing elimination in a smart clinic appointment assistance environment. 

Improving 

Appointment 

Scheduling 

Admin 

User 

Doctor 
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Fig 3.7 level 1 DFD of appointment scheduling 
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CHAPTER 4 

SYSTEM ARCHITECTURE 

The system architecture of an appointment scheduling system typically involves several 

components working together to facilitate the scheduling process efficiently. Here's a basic 

outline of such an architecture: 

Admin Panel: This interface allows clinic administrators to manage the system, 

including adding and updating doctor profiles, adjusting scheduling parameters, generating 

reports, and overseeing overall system performance. 

Doctor Panel: Doctors access this interface to view their schedules, manage 

appointments, update patient records, and communicate with patients or other staff members. 

They can also receive notifications and alerts about schedule changes. 

Patient App: Patients use this mobile or web application to register, schedule 

appointments, receive reminders, view their medical history, and communicate with doctors or 

clinic staff. The app provides a user-friendly interface for managing appointments and accessing 

healthcare services. 

Appointment  System: This core component of the system assists patients in scheduling 

appointments, optimizes appointment slots based on machine learning predictions, and sends 

notifications and reminders to patients and doctors. It interfaces with the admin panel, doctor 

panel, and patient app to coordinate scheduling and communication. 

Admin Login: The admin logs in using a username and password through the admin 

panel interface. 

Doctor Login: Doctors log in using their credentials (e.g., username and password) 

through the doctor panel interface. 
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Patient Login: Patients register or log in using their credentials (e.g., email or phone 

number and password) through the patient app interface. 

Each login process provides access to the respective functionalities and  interfaces 

tailored to the user's role (admin, doctor, or patient) within the smart clinic appointment 

assistance system. 

 

Fig 4.1 System Architecture for appointment scheduling 

 

IMPROVING APPOINTMENT SCHEDULING 
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CHAPTER 5 

SYSTEM IMPLEMENTATION 

5.1 PRIORITY QUEUING ALGORITHM 

Priority queuing algorithm is a method used in smart clinic appointment assistance to prioritize 

appointments based on certain criteria, such as the urgency of the patient's condition or the 

importance of the appointment. Priority Queues are abstract data structures where each 

data/value in the queue has a certain priority. For example, In airlines, baggage with the title 

“Business” or “First-class” arrives earlier than the rest. 

 

Assigning Priority Levels: Each appointment is assigned a priority level based on 

predetermined criteria. For example, urgent cases might be assigned a higher priority level than 

routine check-ups. 

 

Queue Formation: Appointments are then placed into separate queues based on their priority 

levels. Higher priority appointments are placed in queues with higher priority, ensuring they are 

attended to first. 

 

Scheduling Appointments: When a time slot becomes available, appointments are scheduled 

from the appropriate queue based on their priority level. Higher priority appointments are 

scheduled first, followed by lower priority appointments. 

 

Dynamic Adjustment: The priority queues may be dynamically adjusted based on changes in 

the clinic's workload, patient needs, or other factors. For example, if a patient's condition 

worsens while waiting, their appointment priority may be increased. 

 

Optimization: The goal of priority queuing is to optimize the scheduling process by ensuring 

that urgent cases are seen promptly while still accommodating less urgent appointments 

efficiently. 
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By using priority queuing, smart clinic appointment assistance can help reduce waiting times for 

patients with urgent medical needs while maintaining overall efficiency in appointment 

scheduling. 

 

5.2 PATIENT TREATMENT TIME PREDICTION ALGORITHM 

 

      A patient treatment time prediction algorithm typically involves analyzing various factors 

such as the patient's medical history, current condition, type of treatment, available resources, 

and historical data on similar cases. Machine learning techniques are often used to train models 

that can predict treatment times based on these factors. These models learn patterns from past 

data to make accurate predictions for future cases. The algorithm might incorporate regression 

analysis, decision trees, or neural networks, depending on the complexity of the prediction task 

and the available data. 

 

Data Collection: 

Patient demographics 

Medical history 

Current condition 

Treatment details 

Resource availability 

 

Preprocessing: 

Data cleaning 

Feature engineering 

Normalization/standardization 

 

Machine Learning Model: 

Regression model (e.g., linear regression, random forest regression) 

Neural network model (e.g., feedforward neural network, recurrent neural network) 

Decision tree model 
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Training: 

Split data into training and validation sets 

Train the model using historical data 

Tune hyperparameters 

Prediction: 

Input new patient data 

Use the trained model to predict treatment time. 

 

Evaluation: 

Measure prediction accuracy using metrics like Mean Absolute Error (MAE) or Root Mean 

Squared Error (RMSE) 

 

Deployment: 

Integrate the model into the healthcare system 

Monitor performance and update model as needed 

 

 

 

Fig 5.1 priority queuing algorithm 
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CHAPTER 6 

MODULE 

 6.1 MODULE DESCRIPTION 

Admin 

Login:  Admin is the one who will manage the user and doctor details. Admin is the one who     

verify the doctor details and predict the disease retrieving from the database. Admin will add 

the training datasets for the user verification. 

Admin Training: The admin will make a training session where the disease with the 

symptoms and the scheduling timing will be added with the generated system. The admin 

will make a module access system with the identified pattern.  The treatment for the disease 

will be suggested by the admin.  

Patient Appointment: The appointments and the tablet booking made by the user will be 

known here by the admin. The admin will verify the doctor appointments booking and the 

medicine booking so that they can give the user with the medicine. 

Add Doctor: Doctor will be added with their details in-order to treat the patient using this 

web application. Doctor should enroll their specialist details while enrolling. Such, that this 

helps the admin to suggest them to the patients. 

Patient 

Patient Register and Login: User should register and create an account by entering their 

details. They will be provided with a separate login session with a username and password. 

They have to login for predicting their disease. The sequence starts with the patient initiating 

a request for an appointment via the patient interface. The patient's request is received by the 

system. 
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Make Appointment: In make appointment module is used to predict the disease and make 

appointment by using the symptoms given by the user. The admin will train the datasets 

which will be very useful to predict the user disease. Thus the disease prediction module also 

helps the patient, to diagnose the disease and treat them. Admin also suggest them the tablets 

for the disease 

Schedule Appointment: The admin will suggest the doctor for the treatment to the patients. 

Thus the patient can also interact with the doctor. So, that the user needs not to search the 

doctors anytime whether they are available or not they can predict their disease and interact 

with that specified doctor. The admin will suggest the doctor for the treatment to the patients. 

The appointment will be automatically schedule with the generated system. 

Doctor 

Doctor Login: The doctor will make a login session where the doctor will be done with the 

generated pattern where the doctor will be given with a username and password. 

View Appointments: The appointments made by the user will be known here by the doctor. 

The doctor will verify the appointments booking and accept the user side efficiency process 

with timing. 
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CHAPTER 7 

CODING AND SCREENSHOT 

7.1 CODING 

import os 

import random 

from datetime import date, timedelta 

import re  

import pandas as pd 

from datetime import datetime 

from urllib import request 

import pymysql 

import ar_master 

import smtplib, ssl 

from flask import Flask, render_template, flash, request, session, current_app, 

send_from_directory 

from werkzeug.utils import redirect, secure_filename 

from time import strptime 

 

 

port = 587 

smtp_server = "smtp.gmail.com" 

sender_email = "serverkey2018@gmail.com" 

password ="extazee2021" 

 

# ps = PorterStemmer() 

app = Flask(__name__, static_folder="static") 

app.config.from_object(__name__) 

app.config['SECRET_KEY'] = '7d441f27d441f27567d441f2b6176a' 

user='root' 

password='' 
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host='localhost' 

database='python_improving_appointment_scheduling' 

mm = ar_master.master_flask_code() 

 HOME 

@app.route("/") 

def homepage(): 

    return render_template('index.html') 

@app.route("/admin") 

def admin(): 

    return render_template('admin.html') 

@app.route("/admin_login", methods = ['GET', 'POST']) 

def admin_login(): 

    error = None 

    if request.method == 'POST': 

        if request.form['uname'] == 'admin' and request.form['pass'] == 'admin': 

            return render_template('admin_home.html',error=error) 

        else: 

            return render_template('admin.html', error=error) 

 

@app.route("/admin_home") 

def admin_home(): 

    return render_template('admin_home.html') 

 

 

@app.route("/admin_doctor",methods = ['GET', 'POST']) 

def admin_doctor(): 

    data=mm.select_direct_query("select 

doctor_id,doctor_name,gender,email,address,experience,specialist from doctor_details") 

    return render_template('admin_doctor.html',items=data) 
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@app.route("/admin_patient",methods = ['GET', 'POST']) 

def admin_patient(): 

    data=mm.select_direct_query("select id,name,contact,email,address  from user_details") 

    return render_template('admin_patient.html',items=data) 

 

 

@app.route("/admin_appointment",methods = ['GET', 'POST']) 

def admin_appointment(): 

 

    data=mm.select_direct_query("select id,patient,symptoms,problem,doctor,date,time from 

booking_details") 

    return render_template('admin_appointment.html',items=data) 

 

 

 

@app.route("/admin_add_hospital", methods = ['GET', 'POST']) 

def admin_add_hospital(): 

    if request.method == 'POST': 

        hospital_name = request.form['hname'] 

        area = request.form['area'] 

        dean = request.form['dean'] 

        hospital_code=request.form['hcode'] 

        address=request.form['address'] 

        username=request.form['username'] 

        password=request.form['password'] 

 

        maxin=mm.find_max_id("hospital_details") 

        qry=("insert into hospital_details values('" + str(maxin) + "','" + str(hospital_name) + "','" + 

str( 

            area) + "','" + str(dean) + "','" + str(hospital_code) + "','" + str(address) + "','" + str( 

            username) + "','" + str(password) + "','0','0')") 
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        address=request.form['address'] 

        username=request.form['username'] 

        password=request.form['password'] 

        experience=request.form['experience'] 

        specialist=request.form['specialist'] 

 

        maxin=mm.find_max_id("doctor_details") 

        qry=("insert into doctor_details values('" + str(maxin) + "','" + str(doctor_id) + "','" + str( 

            doctor_name) + "','" + str(gender) + "','" + str(email) + "','" + str(address) + "','" + str( 

            username) + "','" + str(password) + "','"+str(experience)+"','"+str(specialist)+"','0','0')") 

        result=mm.insert_query(qry) 

        print(result) 

        return render_template('admin_add_doctor.html',flash_message=True,data="Success") 

    return render_template('admin_add_doctor.html' 

@app.route("/doctor") 

def doctor(): 

    return render_template('doctor.html') 

@app.route("/patient") 

def patient(): 

    return render_template('patient.html') 

 

        a1 = str(final_time.hour) 

        a2 = str(final_time.minute) 

        a3=str(a1)+":"+str(a2) 

        maxin=mm.find_max_id("booking_details") 

        qry = ("insert into booking_details values('" + str(maxin) + "','" + str(patient) + 

"','"+str(patient_name)+"','" + str(symptoms) + "','" + str(problem) + "','" + str(doctor) + "','" + 

str(date) + "','" + str(a3) + "','"+str(contact)+"','"+str(email)+"','"+str(address)+"','0','0')") 

        result = mm.insert_query(qry) 

        if result==1: 
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            return render_template('patient_home.html', flash_message=True, data="Booking 

Successfully") 

        else: 

            return render_template('patient_search2.html', flash_message=True, data="Failed") 

 

    return render_template('patient_search2.html') 

 

 

@app.route("/patient_appointment",methods = ['GET', 'POST']) 

def patient_appointment(): 

    patient=session['patient'] 

    data=mm.select_direct_query("select id,symptoms,problem,doctor,date,time from 

booking_details where patient_name='"+patient+"'") 

    return render_template('patient_appointment.html',items=data) 

if __name__ == '__main__': 

    app.run(debug=True, use_reloader=True) 

PATIENT 

 

/*# sourceMappingURL=bootstrap.css.map */ 

 </style> 

 <!-- //for-mobile-apps --> 

  

 <link href="css/font-awesome.css" rel="stylesheet"> 

  <link href="//fonts.googleapis.com/css?family=Oswald:400,500,600,700" 

rel="stylesheet"> 

<link 

href="//fonts.googleapis.com/css?family=Open+Sans:300,300i,400,400i,600,600i,700,700i,800,

800i&amp;subset=cyrillic,cyrillic-ext,greek,greek-ext,latin-ext,vietnamese" rel="stylesheet"> 

 

<style type="text/css"> 

<!-- 
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.style1 {color: #FF0000} 

--> 

</style> 

</head>  

 

<body> 

 <!-- header --> 

 <section class="w3layouts-header py-2"> 

  <div class="container"> 

     <!-- header --> 

        <header> 

                <nav class="navbar navbar-expand-lg navbar-light bg-gradient-secondary"> 

                    <h1> 

                        <a class="navbar-brand" href="#"> 

                          Appointment     

                        </a> 

                    </h1> 

                    <button class="navbar-toggler ml-md-auto" type="button" data-toggle="collapse" 

data-target="#navbarSupportedContent" aria-controls="navbarSupportedContent" 

                        aria-expanded="false" aria-label="Toggle navigation"> 

                        <span class="navbar-toggler-icon"></span> 

                    </button> 

                    <div class="collapse navbar-collapse" id="navbarSupportedContent"> 

                        <ul class="navbar-nav ml-lg-auto text-center"> 

                            <li class="nav-item active  mr-3"> 

                                <a class="nav-link" href="/patient_home">Home 

                                    <span class="sr-only">(current)</span> 

                                </a> 

                            </li> 

                            <li class="nav-item  mr-3"> 

                                <a class="nav-link" href="/patient_search">Search</a> 
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                            </li> 

        

                        

                          

        <li class="nav-item  mr-3"> 

                                <a class="nav-link" href="/patient_appointment">appointment</a> 

                            </li> 

        <li class="nav-item mr-3"> 

                                <a class="nav-link" href="/">Logout</a> 

                            </li> 

                        </ul> 

                    </div> 

                </nav> 

        </header> 

        <!-- //header --> 

  </div> 
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7.2 SCREENSHOTS 

 

 

 

 

Fig 7.1 home page of appointment scheduling 

 

 

Fig 7.2 Admin page 
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Fig 7.3 patient login page 

 

 

 

 Fig 7.4 doctor login page 
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CHAPTER 8 

CONCLUSION AND FUTURE WORK 

8.1 CONCLUSION 

In this project, the suggested creating an app web application that would utilize artificial 

intelligence to diagnose health issues and schedule appointments automatically. Appointment 

scheduling is helpful website for determining what steps should be taken to enhance one's health 

by simply removing negative outcomes without a long waiting time. The website app will be 

helpful in to reduce the waiting time for the concern patients for appointment booking. The 

system automatically creates a scheduling so that timing conflicts are avoided and waiting times 

are minimized. 

8.2 FUTURE ENHANCEMENT 

In future systems the implementation can be known with the further identification of the 

disease with hyper parameters. The search of the disease with the identification can be made 

more relevance system. Google maps can be also added to get nearby hospitals in emergency 

cases. Integrate telemedicine capabilities into the appointment assistance system to offer remote 

consultations for non-urgent cases. This can help reduce the number of patients physically 

present in the clinic at any given time, easing congestion and minimizing wait times. Implement 

AI algorithms to assist with triage by analyzing patient symptoms and urgency levels. This helps 

prioritize appointments and allocate resources more effectively, ensuring that patients with 

urgent medical needs receive prompt attention. Introduce virtual health assistants powered by 

natural language processing (NLP) to answer patient queries, provide medical advice, and assist 

with appointment scheduling. These assistants can improve accessibility to healthcare services 

and alleviate the burden on clinic staff. Incorporate IoT devices and remote monitoring 

technologies to track patient vital signs, medication adherence, and disease progression outside 

of clinic visits. This data can be integrated into the appointment assistance system to support 

proactive care management and early intervention. 
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