
https://doi.org/10.46335/IJIES.2026.11.3.1                                                                          e-ISSN: 2456-3463 

Vol. 11, No. 3, 2026, PP. 1-4       
 

International Journal of Innovations in Engineering and Science, www.ijies.net 
 

1 
 

 

AI-Driven Air Quality and Health Management 

System through IHIP Platform 

 
Dr. Snehal Golait1, Ved Barapatre2, Himanshu Dhewle3, Tushar Nibrad4, Bhupen Patle5 

 

 

1 Assistant Professor, Computer Science and Engineering, Priydarshni College of Engineering, Nagpur  
2,3,4,5,6 UG student, Computer Science and Engineering, Priydarshni College of Engineering, Nagpur 

 

snehal.goliat@gmail.com  
   

 

Received on: 09 March, 2026                         Revised on: 06 April, 2026                           Published on: 08 April, 2026 

 

 

Abstract – Air pollution has emerged as a significant 

environmental risk factor, directly influencing the 

prevalence of acute respiratory infections and chronic 

obstructive pulmonary diseases (COPD). While 

governments utilize platforms like the Integrated Health 

Information Platform (IHIP) for disease surveillance, 

there remains a technological disconnect between 

environmental monitoring systems and public health 

databases. This paper presents a comprehensive review 

of an AI-driven approach to bridge this gap. By 

reviewing recent literature on Machine Learning (ML) 

and Internet of Things (IoT), propose a software-based 

architecture that integrates real-time Air Quality Index 

(AQI) forecasting with health management protocols. 

The proposed system leverages Deep Learning 

algorithms, specifically Long Short-Term Memory 

(LSTM) networks, to predict pollution spikes and trigger 

automated health advisories within the IHIP ecosystem. 

This review validates the feasibility of such a system to 

transition public health policy from reactive treatment to 

proactive management. 

Keywords- Artificial Intelligence, Air Quality Index 

(AQI), IHIP, Machine Learning, LSTM, Public Health 

Informatics, Predictive Modeling. 

INTRODUCTION 

Air pollution is widely recognized as a "silent killer," 

contributing to millions of premature deaths annually. 

According to the World Health Organization (WHO),  

 

99% of the global population breathes air that exceeds 

WHO air quality limits. The accumulation of pollutants 

such as Nitrogen Dioxide (NO₂), Sulfur Dioxide (SO₂), 

and Particulate Matter (PM) correlates directly with 

acute respiratory infections, asthma, and Chronic 

Obstructive Pulmonary Disease (COPD). Despite this 

clear link, environmental monitoring and public health 

management have traditionally functioned as separate 

entities. Environmental agencies monitor AQI, while 

health departments treat patients, often missing the 

opportunity to use environmental data to prevent health 

crises. The Integrated Health Information Platform 

(IHIP) has emerged as a critical digital infrastructure for 

disease surveillance in many developing economies. It 

aggregates data from various health facilities to track 

disease outbreaks in real-time. However, the current 

iteration of IHIP is largely reactive; it records disease 

incidence after it has occurred. It lacks a predictive 

module that can ingest external environmental variables 

to forecast potential outbreaks of respiratory illnesses. 

This disconnect results in a lag between a pollution spike 

and the mobilization of medical resources. Artificial 

Intelligence (AI) and Machine Learning (ML) offer a 

transformative solution to this problem. Advanced 

algorithms can analyze historical sensor data to identify 

complex, non-linear patterns in air quality variations. By 

predicting pollution trends hours or even days in 

advance, AI can provide the "early warning" capability 
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that current health platforms lack. For instance, if an AI 

model predicts a severe smog event for a specific 

district, this data can be fed into the IHIP to alert local 

hospitals to prepare for an influx of asthmatic patients. 

The integration of AI-driven environmental forecasting 

with the IHIP platform represents a novel approach to 

"Digital Health." It moves beyond simple monitoring to 

"Actionable Intelligence." A software-based system that 

acts as a bridge between AQI data sources and the IHIP 

database can automate the risk assessment process 

Figure 1. This reduces the cognitive load on health 

officials and ensures that alerts are disseminated rapidly 

and accurately. This paper proposes the design of such a 

software ecosystem. It aims to review the existing 

literature to select the most appropriate AI 

methodologies for air quality prediction and to define the 

architectural requirements for integrating these 

predictions with the IHIP. The goal is to demonstrate 

that a software-based solution can effectively mitigate 

the health impacts of air pollution by enabling timely, 

data-driven interventions. The remainder of this paper is 

organized as follows: Section II provides a detailed 

literature review of recent studies in AI and 

environmental health. Section III outlines the proposed 

system architecture and methodology. Finally, Section 

IV concludes the paper with a summary of findings and 

future scope.  

 

Figure 1: Block Diagram of AI-Based Air Quality and 

Health Prediction System. 

 

                   LITERATURE REVIEW 

The development of an AI-driven ecosystem for air 

quality and health management requires a synthesis of 

methodologies from two distinct domains: 

Environmental Informatics and Public Health 

Surveillance. This section critically analyzes recent 

literature to evaluate the efficacy of Machine Learning 

(ML) algorithms in pollution forecasting and their 

applicability to health platforms like IHIP. The review is 

categorized into three thematic areas: Predictive 

Modeling Architectures, Data Integrity in Sensor 

Networks, and Health-Risk integration. S. Waghmare, A. 

Deshmukh and P. Patil conducted a comparative 

investigation of machine learning models for urban air 

pollution prediction in their study (Waghmare, 1 

Deshmukh, Patil, 2025). The authors evaluated 

techniques including Random Forest, Support Vector 

Machines and Long Short-Term Memory networks to 

forecast PM₂.₅ levels within a 24-hour prediction 

horizon. Their analysis revealed that although 

conventional machine learning models were capable of 

identifying general pollution trends, LSTM networks 

achieved higher predictive accuracy because of their 

strength in learning temporal dependencies from 

sequential time-series data. The research highlighted the 

importance of deep learning methods in handling 

dynamic environmental datasets where historical 

patterns significantly influence future conditions. The 

conclusions of this study support the adoption of LSTM 

as the principal predictive mechanism in our proposed 

system, ensuring improved forecasting precision and 

reduced false alert generation within the IHIP 

framework. G. Narkhede and fellow researchers 

examined the impact of noisy and inconsistent 

measurements generated by low cost air monitoring 

devices in their work (Narkhede, et al., 2025). They 

introduced a systematic preprocessing framework that 

addressed missing data handling, abnormal value 

detection and normalization of environmental variables 

before implementing deep ensemble learning algorithms. 

Their experimental findings showed that effective 

preprocessing substantially minimized prediction errors 

and enhanced model reliability. The authors emphasized 

that improving data quality is a critical prerequisite for 

achieving dependable forecasting outcomes. This study 

provides strong justification for incorporating a 

comprehensive Data Preprocessing Module within our 

system architecture to ensure accurate input data and to 

prevent misleading health alerts in the IHIP-based 

monitoring system. A. P. Kaldate, C. V. Papade and V. 

C. Todkari explored pollution forecasting in mining and 

industrially intensive regions in their research (Kaldate, 

Papade, Todkari, 2025). Their investigation focused on 

analyzing the relationship between pollutant 

concentrations and meteorological parameters such as 

wind velocity, humidity and ambient temperature. The 

results demonstrated that multivariate modeling 

approaches, which integrate both atmospheric and 

pollution-related variables, significantly improved 

predictive performance compared to models relying on a 
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single parameter. The study underscored the necessity of 

incorporating environmental context to achieve more 

reliable forecasts. This insight directly contributes to the 

design of the Input Feature Vector in our proposed 

system, highlighting the importance of combining 

pollution metrics with weather-based API data for 

accurate health risk estimation. J. Wang, W. Xu, Y. 

Zhang and J. Dong proposed an integrated forecasting 

and early warning methodology in their study (Wang, 

Xu, Zhang, Dong, 2022). Their approach combined 

optimized feature extraction techniques with intelligent 

optimization algorithms to strengthen prediction stability 

and enhance early alert generation. The findings 

demonstrated that their system could issue warnings 

before pollution levels reached critical thresholds, 

enabling preventive measures rather than delayed 

responses. This proactive modeling strategy forms the 

conceptual basis for the Alert Generation Mechanism in 

our proposed architecture, where graded notifications 

will be displayed on the IHIP dashboard based on 

forecasted pollution trends instead of solely relying on 

real-time data. K. Chatterjee and collaborators developed 

a health oriented pollution assessment framework in 

their research (Chatterjee, et al., 2025). They applied 

Artificial Neural Networks to translate numerical 

pollutant concentrations into qualitative health risk 

categories, particularly for sensitive population groups. 

Their model successfully converted complex 

environmental data into understandable and actionable 

health guidance. This concept directly influences the 

User Interface design of our system, where practical 

recommendations and preventive advisories will be 

presented within the IHIP portal rather than displaying 

only numerical AQI values.  

     DESIGN 

The proposed AI-Driven Air Quality and Health 

Management System integrated with the IHIP platform 

is designed as a structured, data-oriented framework for 

forecasting air pollution trends and evaluating their 

potential health consequences at both regional and 

population levels. The primary objective of this system 

is to enable early identification of pollution-related 

health risks and to support proactive public health 

decision making. Unlike conventional monitoring 

systems that only display real-time pollutant 

concentrations, the proposed framework transforms 

environmental data into predictive health intelligence. 

The overall architecture of the proposed system is 

illustrated in Figure 1. The framework follows a layered 

design approach, where environmental data is 

progressively processed, analysed, and integrated with 

digital health infrastructure to generate actionable alerts. 

Each layer performs a specific function, ensuring 

systematic flow from raw data acquisition to decision 

support. The Data Acquisition and Sensing Layer forms 

the foundation of the system. It gathers real-time and 

historical environmental data from authenticated digital 

sources through secure API connections. Key pollutant 

indicators such as PM₂.₅, PM₁₀, NO₂, SO₂, CO, and O₃ 

are collected along with relevant meteorological 

variables including temperature, humidity, and wind 

speed. All incoming data is consolidated into a 

centralized repository before further processing. Since 

the architecture operates entirely through software 

integration, it avoids dependence on localized hardware 

deployment while ensuring broad regional coverage and 

access to historical datasets necessary for forecasting. 

Following data collection, the refined dataset is 

transmitted to the AI Analysis and Prediction Engine, 

which performs predictive modeling. This module 

utilizes Long Short-Term Memory (LSTM) networks to 

analyze sequential time-series patterns and forecast 

short-term AQI variations. The memory-enabled 

structure of LSTM allows it to effectively recognize 

temporal trends and recurring environmental 

fluctuations. In addition to forecasting, a Random Forest 

classifier is applied to categorize predicted pollution 

levels into severity groups. The output of this stage 

includes anticipated AQI values and classified risk 

levels, which are then forwarded to the decision-making 

layer. The Decision Logic Integration Layer interprets 

predictive outputs and converts them into meaningful 

health risk indicators. Based on forecasted pollution 

intensity, a Health Risk Index (HRI) is calculated to 

estimate the potential impact on sensitive population 

groups. Predefined threshold conditions are evaluated to 

determine the seriousness of predicted pollution events. 

When risk levels exceed safe limits, structured alert 

objects are generated for standardized communication. 

This layer effectively bridges environmental analytics 

with health oriented decision frameworks, ensuring that 

predictive insights are transformed into actionable 

signals. The final layer delivers processed information to 

public health administrators through an interactive 

dashboard interface. The dashboard presents AQI 

forecasts, visual trend representations, and categorized 

alert levels using intuitive color-coded indicators. 

Integration with the IHIP database enables correlation 

between predicted environmental conditions and relevant 

health records. When critical risk thresholds are 

detected, automated notifications such as SMS or push 
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alerts are dispatched to appropriate authorities. This 

structured dissemination mechanism supports timely 

preventive action, resource planning, and emergency 

preparedness. 

CONCLUSION 

The reviewed studies highlight the increasing use of 

artificial intelligence for predicting air quality and 

supporting public health initiatives. Research shows that 

advanced machine learning approaches, particularly 

LSTM and ensemble models, can analyse time-based 

environmental data and generate reliable AQI forecasts. 

However, many existing solutions remain isolated from 

healthcare platforms, which reduces their effectiveness 

in preventive health planning at a larger scale. To 

overcome this limitation, the proposed work presents an 

AI-enabled Air Quality and Health Management System 

connected with the IHIP framework. By integrating 

pollution prediction, health-risk assessment, and 

automated warning mechanisms, the system aims to 

support early action and informed decision-making. 

Overall, the literature suggests that combining 

environmental analytics with digital health systems can 

strengthen preventive strategies and help minimise 

pollution-related health impacts.  
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