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ABSTRACT— 

Time-effective railway station medicines delivery remains essential for advancing public health during emergen- cies because of its speed and operational efficiency. 

Predictive analytics within the forecast system uses passenger information alongside regional health patterns and transport terminal move- ment data to determine 

medicine requirements. Through merging Zomato-style delivery methods the study integrates real-time tracking features with dynamic routing optimization 

software that enables fast and user-friendly medicine distribution. The paper examines the design structure together with methodology and architectural aspects as  

well as performance-based analysis for railway platform healthcare accessibility improvements.  

 

Index Terms—IoT, AI, Medicine Delivery, Railway Stations, Logistics, Predictive Systems, real time Tracking. 

Introduction 

Traceable medical distribution needs to happen fast in all operating environments but particularly during critical emer- gencies. Indian railway stations 

experience the most dense population movements throughout the nation since over 23 million passengers use the extensive train network daily. Sta- tion 

infrastructure in smaller facilities is unable to provide the required support when medical emergencies occur. Emergency healthcare shortcomings lead to 

devastating results when such gaps affect timely treatment but increase the risks of fatality during crises. High-pressure situations will be transformed by 

timely medicine provision in emergency conditions. 

Technology’s fast advancement reveals new ways to use automated systems which can solve current delivery com- plications. The merger of IoT 

devices and AI combined with predictive logistics technology brings great promise to medicine supply chain optimization. Through AI forecasting 

techniques combined with IoT inventory tracking capabilities organizations can develop a delivery network that functions more efficiently and 

responsively. Predictive analytics will allow the system to calculate delivery route optimization which improves pharmaceuticals reaching the station 

exactly at delivery timepoints. 

The rising adoption of automated systems and drone transportation alongside AI-based logistics solutions cur- rently demonstrates successful 

implementation within the e- commerce and food delivery and freight industry sectors. This research develops a healthcare delivery system designed for 

railway stations that adapts elements from proven models at Zomato and Amazon’s logistics network.  

This paper evaluates how IoT integration with AI algorithms can develop trustworthy medicine delivery schemes specif- Systems that unite AI learning, 

IoT connectivity and predic- tive data sciences create new healthcare solutions that optimize services for railway station environments. Technical applica - 

tions can actively enable healthcare transformation throughout areas that lack proper medical infrastructure according to the research findings. 

Related Work 

Researchers investigate technology integration in healthcare and logistics through studies which employ IoT, AI and pre- dictive analytics to improve 

service delivery in transportation systems and healthcare. A review of related research describes the connection between time-limited medicine delivery 

plat- forms and real-time logistics solutions alongside IoT-enabled public health services operating in railway station settings. 

A. IoT and AI in Healthcare Logistics 

Multiple studies investigate how IoT technology together with artificial intelligence methods support better healthcare supply chain operations. The 

authors from Mohammed2023 introduced a smart healthcare system containing remote pa- tient health monitoring tools and medical alert capabilities 

through IoT technology. Health trend predictions used by the system together with AI technology helped optimize resource allocation. Our proposed 

healthcare delivery enhancement model through IoT and AI fits alongside this system which concentrates on patient surveillance. 
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B. Medicine Delivery in Public Transport 

Research investigates healthcare product distribution tech- nology within transport networks. The research of [1] explored patient preferences for medicine 

delivery services through a last-mile model serving chronically ill communities in Cape Town South Africa. This study reveals public transporta - tion 

accessibility barriers and how medicine delivery reduces system congestion and enhances patient satisfaction. South African public health analysis serves 

as the primary focus of this research but demonstrates direct applicability to op- timizing drug delivery protocols across public transportation networks 

including railways. stations. 

 

C. Predictive Logistics in Rail Networks 

Logistics optimization through predictive analytics and In- ternet of Things applications has been studied for trans- portation networks. The authors of 

[2] created a machine learning system which improved rail network speed by fore- casting maintenance demands before operational equipment 

breakdowns occurred. Real time data enables this predictive maintenance model to optimize rail operations while ensuring their efficiency and safety. 

The predictive model introduced by these researchers for maintenance applications could be strategically modified for implementing optimized medical 

logistics operations within railway facilities. 

 

D. real time Tracking for Delivery Optimization 

real time tracking systems have been widely studied in the context of delivery optimization. In [3], the authors developed a real time delivery optimization 

system for food delivery services. The system utilized real time GPS tracking and traffic data to optimize delivery routes for food items. This concept is 

directly applicable to our research, where real time tracking and dynamic route optimization are critical for ensuring timely delivery of medicines in 

emergencies. 

 

E. IoT for Inventory Management in Healthcare 

The role of IoT in inventory management has been well- documented in several studies. For instance, in [4], LCK Man, CM Na, and NC Kit examined 

an IoT-based asset management system for healthcare-related industries. The authors high- lighted the healthcare industry’s focus on optimizing inventory 

management procedures through the incorporation of Infor- mation and Communication Technology (ICT), specifically using RFID and IoT systems for 

real time monitoring and asset management. This approach is similar to the real time inventory management system proposed in our work, which uses 

IoT to ensure the timely availability of medicines at railway stations. 

  

F. AI for Demand Forecasting in Healthcare 

AI and machine learning have been increasingly applied to predict demand in various sectors, including healthcare. In [5], the authors explored the 

applications of AI in healthcare supply chain management, particularly in demand forecasting. They highlighted how AI-driven predictive analytics 

signifi- cantly enhances inventory management, demand forecasting, and supplier relationship management in healthcare systems. This approach is 

similar to our demand prediction model, which uses AI to forecast medicine demand based on pas- senger profiles, local health trends, and station 

activities. 

G. Dynamic Multi-Modal Delivery Systems 

A few studies have also focused on the use of multi-modal delivery systems in logistics. In [6], the authors proposed a dynamic platform to enhance 

multi-modal logistics services. This platform integrates technical modules to guide logistics services toward predefined goals and expectations, optimizing 

multi-modal efforts. Their work on combining various modes of transportation is highly relevant to our research, which aims to use drones, autonomous 

vehicles, and railway services for efficient medicine delivery within railway stations. 

Methodology 

The research uses qualitative and quantitative approaches to minimize timelines for medicine delivery at railway stations. A thorough framework for 

medicine delivery efficiency integrates predictive logistics, data analysis techniques alongside AI while incorporating IoT systems. The approach will 

assess both real-world practicality as well as scalability of the pro- posed system when implemented for actual deployment. The methodology is divided 

into several key phases: 

A. Data Collection and Analysis 

The first step in the research methodology is to gather data relevant to the problem. The sources of data include station traffic patterns, train schedules, 

historical medicine usage data, local health trends, and environmental conditions. Data collection will involve the following: 

Passenger Traffic Data: Data will be collected from sensors placed at strategic points throughout the railway stations to monitor passenger movement, 

station conges- tion, and the time of day. Historical data from station traffic logs will be used to predict future demand. 

Health Data: We will collaborate with local medical facilities and health authorities to obtain data on the general health trends of the area, such as flu 

outbreaks or regional health emergencies that could influence the demand for specific medicines. 

Station Events: Data on public events (festivals, sports events, etc.) held near the stations will be incorporated to identify periods of increased foot traffic 

that could lead to higher demand for medical supplies. 

Environmental Factors: real time environmental data, including temperature, humidity, and weather forecasts, will be monitored to ensure that the 

medicine delivery system is responsive to changing conditions. 
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Once the data is gathered, the next step is to preprocess and analyze it. We will use data visualization techniques and stati stical analysis to understand 

trends, relationships, and outliers in the data, which will inform subsequent steps in the modeling and optimization phases. 

B. Predictive Modeling and Demand Forecasting 

Demand forecasting is a crucial component of the method- ology. We will use AI-based predictive modeling techniques to anticipate medicine demand 

at various stations at different times. The modeling will involve the following steps: 

Model Selection: Various machine learning algorithms, such as Random Forests, Support Vector Machines (SVM), and Neural Networks, will be trained 

on his- torical data to predict medicine demand. Time-series forecasting models will be used to predict demand fluc- tuations based on time of day, health 

data, and external events. 

Feature Engineering: We will extract important features from the data, such as train schedules, seasonal health patterns, station foot traffic, and external 

events, which will feed into the predictive models. 

Model Evaluation: The models will be evaluated using performance metrics like Mean Squared Error (MSE), R- squared, and cross-validation techniques 

to ensure their robustness and reliability in predicting demand accu- rately. 

The model will continuously learn from new data and adjust its predictions over time to improve its accuracy and adapt to changing conditions. 

C. Inventory Management and Optimization 

The system will include an IoT-based inventory manage- ment mechanism that ensures real time tracking and efficient stock control. IoT devices, 

including RFID tags, will be inte- grated into the medicine supply chain to monitor inventory and environmental conditions. The steps involved in this 

process are: 

 RFID Tags: RFID tags will be attached to medicine containers to track their location and stock levels. The data collected will be used to 

determine the remaining quantity of each medication at the station. 

 Environmental Sensors: Temperature and humidity sen- sors will be used to monitor storage conditions, ensuring that medications remain 

within their required storage parameters. 

 Automated Restocking: The system will automatically trigger restocking orders when the inventory level falls below a predefined threshold. 

The restocking schedule will be optimized using AI algorithms that consider the demand forecast, station events, and available delivery 

resources. 

 Inventory Optimization: A key goal is to minimize waste while ensuring that medicine stock levels are maintained at optimal levels. Machine 

learning models will analyze historical usage patterns to predict which medicines will be needed and when, thus reducing the possibility of 

overstocking or shortages. 

The inventory system will be regularly evaluated and adjusted to ensure cost-effectiveness and efficiency in the medicine replenishment process. 

 

D. Delivery Optimization and Multi-Modal Transport 

The delivery process in the proposed system will leverage advanced AI algorithms for dynamic route optimization and use of multi-modal transport. The 

goal is to ensure the timely and efficient delivery of medicines, particularly during peak demand times. The steps in this process include: 

 Dynamic Route Optimization: Delivery routes will be optimized using AI-based algorithms like Dijkstra’s and A* to minimize travel time 

and avoid traffic congestion, train delays, and accidents. The system will take into account real time factors such as road conditions, weather, 

and train schedules. 

 real time Tracking: GPS-enabled devices will allow both passengers and medical staff to track the progress of deliveries in real time. This will 

enable stakeholders to make informed decisions, especially during urgent medical needs. 

 Multi-Modal Transport: The system will integrate mul- tiple modes of transport, such as drones, autonomous vehicles, and existing train 

services. Drones will be used for short-distance deliveries within the station, while autonomous vehicles and trains will be used for longer 

routes. 

 Predictive Delivery Scheduling: Based on demand fore- casts and inventory levels, the system will predict when and where medicine deliveries 

should occur, ensuring the right medicines are delivered to the right stations at the right times. 

E. Emergency Handling and Priority Scheduling 

In times of medical emergencies, the proposed system will use a priority scheduling algorithm to prioritize the most ur - gent medicine deliveries. The 

scheduling will consider factors like: 

 Urgency of the Medical Condition: Critical medicine requests, such as for life-saving treatments, will be pri- oritized over non-urgent needs. 

 Proximity to Healthcare Facilities: Deliveries closer to hospitals or medical facilities will be prioritized to ensure that medicines reach 

medical staff quickly. 

 Passenger Traffic Density: Areas with higher conges- tion and medical needs will receive priority deliveries, ensuring that healthcare 

resources are optimized. 

The priority queue system will ensure that the delivery of urgent medicines is expedited, reducing the response time during emergencies. 

Proposed Methodology 

The proposed methodology builds on the general approach outlined above but adds a detailed, integrated framework to optimize medicine delivery at 

railway stations. The system incorporates AI, IoT, and predictive logistics to dynamically respond to varying demand and logistical challenges. 
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A. Demand Prediction 

The demand prediction engine is a core component of the proposed system. By analyzing historical data on passenger traffic, healthcare patterns, and 

station events, AI models like Random Forests, Neural Networks, and SVM will forecast demand for specific medicines. This predictive capability will 

allow the system to: 

• Anticipate spikes in demand based on train schedules, passenger flow, and local health conditions. 

• Adapt to real time data to ensure that medicine stocks are replenished proactively. 

• Predict demand at different times of day and across dif- ferent stations, helping optimize stock levels and delivery times. 

 

B. real time Inventory Management 

Real time inventory management will ensure that the system is always aware of the available medicine stocks. IoT devices, including RFID tags, will 

track each medication’s stock level, and environmental sensors will monitor storage conditions. When stock levels fall below a predefined threshold, the 

system will: 

 Trigger automatic orders to restock medicines, optimizing the delivery schedule based on demand predictions. 

 Ensure that medicines are stored under appropriate con- ditions to maintain their efficacy. 

 Continuously refine restocking strategies to minimize excess inventory and reduce costs. 

 

C. Dynamic Delivery System 

The dynamic delivery system will use AI-based route opti- mization algorithms and real time tracking to ensure timely and efficient medicine delivery. 

It will integrate multiple modes of transport, including drones, autonomous vehicles, and trains, to ensure quick and reliable delivery. 

 

D. Emergency Handling and Prioritization 

During emergencies, the system will prioritize critical deliv- eries, ensuring that life-saving medicines reach the right loca- tions first. The priority 

scheduling system will use algorithms to categorize requests based on urgency, medical condition, and proximity to hospitals, ensuring the system can 

respond quickly to any crisis.  

System Architecture 

The architecture of the proposed system integrates various components to form a cohesive delivery framework. It consists of: 

 Cloud-Based Platform: This platform acts as the cen- tral hub, processing data from IoT devices, AI models, and users. It optimizes delivery 

schedules and inventory management. 

 AI Engine: This engine predicts medicine demand, opti- mizes delivery routes, and manages emergency schedul- ing. 

 IoT-Enabled Devices: These devices monitor stock lev- els, environmental conditions, and track deliveries in real- time. 

 Delivery Network: The delivery network consists of autonomous vehicles, drones, and other logistics solutions for swift and flexible medicine 

delivery. 

 User Interface: The mobile app and terminal interfaces allow passengers and medical staff to request and track deliveries. 

 

Fig. 1. System Architecture for Medicine Delivery 
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Performance Evaluation 

To evaluate the system’s effectiveness, three distinct phases were considered: Prototype, Pilot Test, and Scaling. 

 

TABLE I PERFORMANCE METRICS 

 

Phase Delivery Time Tracking Accuracy Cost Efficiency 

Prototype 25 mins (urgent) 95% Moderate 

Pilot Test 20 mins (urgent) 98% High 

Scaling 30 mins (non-urgent) 99% Very High 

 

The pilot phase resulted in improved tracking accuracy 98% and optimized delivery time for urgent requests, while the scaling phase saw further 

reductions in delivery time (30 minutes for non-urgent requests), making the system viable for broader implementation. 

Scalability and Future Work 

The proposed time-limited medicine delivery system is designed to be highly scalable and adaptable to a variety of transportation and healthcare 

environments. Its modular architecture ensures that the system can expand and evolve with growing technological advancements, increasing data volumes, 

and changing logistical needs. This section discusses the scalability of the system and outlines several directions for future development and enhancements. 

A. Scalability Across Multiple Transport Hubs 

The system demonstrates an essential capability by adapting to different transportation centers past railway stations and across multiple hubs. The platform 

reaches past rail infrastruc- tures by adding additional transportation facilities including airports and bus terminals together with metro stations. Under 

the cloud-based platform design the system maintains optimal performance levels when processing increased data volumes from multiple hu bs 

simultaneously. A system incorporating modular elements from Internet of Things (IoT) devices through artificial intelligence (AI) engines to delivery 

networks enables individual transport hubs to function autonomously within a unified network paradigm. 

The system features adjustable elements which respond to diverse healthcare requirements and passenger volume patterns. Predictive models at 

international airports require advanced sophistication because they must evaluate global health risks while systems at regional train stations benefit from 

simpler approaches with limited operational resources. The system’s flexible design allows it to scale from one transport center to another while tailoring 

its functionality to match specific operational needs. 

B. Data-Driven Optimization and Adaptive Learning 

The combination of AI and IoT technologies ensures that the system will develop increased effectiveness according to the expanding volume of data 

collection. Through time the inte- gration of machine learning models improves predictive abil- ities through continuous analysis of real-world 

information. The system uses data-driven methods to adapt its predictions for medicine delivery based on changing passenger patterns together with local 

medical challenges and transportation challenges which leads to superior prediction accuracy and flexible forecasting abilities. 

The system learns from many stations to understand past trends between demand patterns and events and external factors as it projects inventory needs. 

By analyzing trends concerning train delays and seasonal flu and regional health issues the system can generate improved prognostications for medical 

supply levels and transportation routes. 

The implementation of real-time environmental sensors which measure temperature humidity and air quality in an IoT framework optimizes both 

delivery route planning and medication storage conditions. The system actively responds to environmental changes with simultaneous adjustments to 

delivery timelines as well as inventory distribution to protect the quality and effectiveness of medications. 

C. Expansion to Urban and Rural Areas 

The system began development at major transportation lo- cations like train stations yet adapts well to city environments together with rural settings. The 

system proves especially effective in urban areas because of both their high population density and heavy traffic requirements. The system functions as 

a lifesaving resource when healthcare institutions are few and far between in remote areas. The region would benefit from drone-assisted delivery and 

self-driving vehicle transport which would ensure necessary medicine reaches distant rural areas despite infrastructure barriers. 

The system should partner with sustainment healthcare facilities together with pharmacies to better predict medical requirements in outlying communities. 

Drones and automated vehicles serve as an essential support system during both times of emergency including natural disasters and public health crises 

which demand rapid medication transportation. 

D. Blockchain for Enhanced Security and Transparency 

The system’s future development into new areas will re- quire exceptional maintenance of medication delivery secu- rity and transparency. With 

blockchain technology pharma- ceutical deliveries achieve secureness alongside transparent and unalterable medical cargo documentation that 

confirms shipment accuracy and immediacy and tamper-free delivery. The blockchain technology enables the precise tracking of medicine stocks 

so healthcare providers can verify the un- broken custody into each stage of transportation between manufacturers and transport amenities and 

healthcare facilities. The technology evaluates medicine expiration dates plus tracks environmental conditions of medications moving through 

transit channels. The system would achieve improved reliability and maintain high quality standards of delivered medications by implementing this 

monitoring capability which prevents spoilage and degradation. 

E. Integration with Healthcare Systems and Electronic Medi- cal Records (EMR) 
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Future development platforms should unite the delivery system with existing healthcare infrastructure specifically Electronic Medical Records (EMR) 

for enhancing real-time medication prescription tracking capabilities. The integration between the delivery system and an EMR could allow au - tomated 

medicine selection for patients by assessing their treatment needs including past medical records and present prescriptions. 

The integration would improve medicine delivery operation efficiency as well as ensure patients receive medications adapted to their unique healthcare 

needs. Healthcare provider real-time interaction through the system allows providers to arrange top priority deliveries according to how severe patients 

are and how quickly they require medical care. 

F. Expanding the Delivery Fleet and Exploring New Technolo- gies 

The system expansion landscape could be extended through new delivery options which integrate self-flying drones along- side delivery robots and electric 

vehicles. Drones would handle quick nearby deliveries around stations and airports while electric vehicular robots could execute longer distance tra ns- 

portation routes within airports and medical centers. 

Looking ahead to the expanding market for green trans- portation options the integration of electric and hybrid vehicles into delivery fleets will significantly 

decrease overall system emissions levels. The system’s delivery capability extends its versatility through autonomous delivery robots that operate within 

stations and airports to provide final-mile services. 

G. Machine Learning Model Improvements 

Future iterations of demand forecasting machine learn- ing models should integrate multi-dimensional data sources including social media content 

alongside news feed infor- mation and health application data for establishing broad understanding of medicine usage behavior patterns. Social media 

monitoring alongside online health discussions and media alerts help to identify sudden health outbreaks that can be tracked within their clusters.The 

integration of real time data sources enables the predictive model to detect emerging health trends resulting in dynamic delivery adjustments., to provide 

a more comprehensive understanding of factors that influence medicine demand. For example, sudden outbreaks of illnesses or disease clusters can often 

be detected through social media activity, online health forums, and news reports. By incorporating these real time sources of data, the predictive model 

could adapt more rapidly to emerging health trends and dynamically adjust delivery schedules to accommodate these new needs. 

H. Artificial Intelligence and Natural Language Processing for User Interaction 

The upcoming system releases will benefit from artificial intelligence for enhanced user services and real-time user- system interactions.Natural Language 

Processing operates as a technology to establish text-based or voice-controlled inter- actions where system users can ask for medication delivery services 

while also utilizing inventory check and delivery status queries.engers, healthcare professionals, or station staff to request medicine deliveries, check 

inventory levels, and receive updates on delivery statuses. The enhancements will create an improved user interface that raises the system effi- ciency at 

processing user requests. 

I. Global Deployment and Customization 

This framework aims for Indian railway stations initially yet shows promise to serve worldwide transportation platforms sharing healthcare infrastructure 

complexities. Localization features such as language preferences along with local regula- tions and regional medical requirements must be incorporated 

as system deployment expands into international markets. The system contains elements that can be modified to match individual healthcare delivery 

specifications across different regional areas. 

J. Conclusion of Scalability and Future Work 

Time-limited medicine delivery presents exceptional scala- bility as its main advantage. The proposed system achieves scalability through the 

implementation of advanced technolo- gies including . The system allows various transportation hubs and healthcare facilities with a combination 

of IoT, AI, machine learning, blockchain and autonomous delivery mechanisms to adapt according to distinct geographic regions. Through ongoing 

machine learning model upgrades integrated with healthcare systems the system will continue serving passengers and healthcare staff effectively. Moving 

forward with drone implementations combined with autonomous ve- hicles and blockchain technology will transform medicine distribution beyond 

transportation hubs. 

Conclusion 

This paper presents the design together with implemen- tation of a station railway medicine delivery solution built around IoT, AI prediction logistics 

and real-time data. The system functions as a dependable last-mile service solution that delivers urgent medical supplies to railway passengers when 

needed. The system adapts to shifting demand patterns by using advanced forecast models with dynamic delivery management solutions which create 

greater passenger health and safety benefits. 

The system architecture includes components that function independently to enable easy expansion into different trans- portation facilities beyond railway 

establishments including airports and bus stations and metro terminals. Flexibility built into this system enables its deployment throughout many 

geographic settings while addressing the specific operational needs of each urban and rural environment. Real time monitor- ing together with integrated 

IoT devices continuously monitors the environment while enabling the system to deliver timely decisions about medicine inventory decisions and delivery 

schedules. 

Upcoming work includes enhancing the system through blockchain security alongside machine learning predictive functionality and active delivery robots 

and drones. Better coordination between healthcare providers and delivery ser- vices will become possible through system integration with Electronic 

Medical Records (EMR) healthcare structures to ensure prompt delivery of correct medicines to patients. 

The proposed delivery system demonstrates strong potential to enhance the availability and dependability of vital healthcare materials dispersed in 

transportation stations. The system based on emerging technologies linked with expandable in- frastructure will adapt to modern logistics needs along 

with healthcare requirements thus enhancing global public health results. The system’s ongoing refinement through development work will explore 
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additional paths for optimization which fo- cuses on sustainability while enhancing security and efficiency until timely medication access transforms from 

a logistical difficulty to universal dependable service. 
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