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ABSTRACT 

Abstract — The rapid expansion of app-based mobility services has significantly transformed urban 

transportation systems, offering convenience and flexibility to users. However, the presence of multiple 

ride-hailing platforms such as Uber and Ola has introduced challenges in selecting the most efficient and 

cost-effective option. Users are often required to manually compare fares, estimated time of arrival 

(ETA), and service availability across different applications, leading to inefficiency and increased 

decision-making time. 

This paper proposes SHIVA (Smart Hybrid Intelligent Vehicle Aggregator), an AI-based unified cab 

booking system designed to aggregate data from multiple service providers and deliver optimized ride 

recommendations through an intelligent decision-making framework. The system employs a multi-criteria 

weighted scoring algorithm that evaluates ride options based on key parameters including price and travel 

time. A simulated dataset is utilized to validate the performance of the model in the absence of direct API 

integration. 

Experimental results demonstrate that the system effectively identifies optimal ride options by balancing 

cost and time efficiency, thereby enhancing user experience and reducing cognitive load. The proposed 

framework contributes to the development of intelligent transportation systems by integrating artificial 

intelligence with real-time decision support mechanisms. 

Keywords: Artificial Intelligence, Intelligent Transportation Systems, Cab Fare Optimization, Multi-

Criteria Decision Making (MCDM), Ride-Hailing Platforms, Weighted Scoring Algorithm, Smart 

Mobility. 

I. INTRODUCTION 

The rapid advancement of digital technologies has significantly transformed the transportation sector, 

particularly through the emergence of app-based ride-hailing services such as Uber [1] and Ola [2]. These 
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platforms have revolutionized urban mobility by providing on-demand, convenient, and flexible travel 

options. With the increasing penetration of smartphones and internet connectivity, ride-hailing services 

have become an integral part of modern smart city ecosystems [3]. 

Despite these advancements, users often encounter challenges when selecting the most suitable ride 

option among multiple service providers. Variations in fare pricing, estimated time of arrival (ETA), 

surge pricing mechanisms, and availability of vehicles create complexity in decision-making. Currently, 

users are required to manually switch between different applications to compare these parameters, which 

is both time-consuming and cognitively demanding [4]. 

Artificial Intelligence (AI) has emerged as a powerful tool for solving complex decision-making problems 

by analyzing multiple parameters and providing optimized solutions [5]. In the context of transportation 

systems, AI can be leveraged to enhance user experience by automating the process of ride selection 

based on predefined cost and time criteria [6]. 

This research proposes SHIVA (Smart Hybrid Intelligent Vehicle Aggregator), an AI-based unified cab 

booking system that integrates multiple ride-hailing platforms into a single interface. The system applies a 

multi-criteria decision-making (MCDM) approach using a weighted scoring algorithm to aggregate and 

rank ride data from various sources. 

The remainder of this paper is organized as follows: Section II presents the literature review. Section III 

describes the research methodology. Section IV explains the proposed framework. Section V outlines the 

algorithm. Section VI discusses experimental results. Section VII covers applications. Section VIII 

concludes the paper, and Section IX outlines future research directions. 

II. LITERATURE REVIEW 

Significant research has been conducted in the domains of ride-hailing services and intelligent 

transportation systems. Existing studies primarily focus on dynamic pricing mechanisms, route 

optimization, and user behavior analysis [7]. 

Al-Sultan et al. [8] demonstrated the effectiveness of AI-based recommendation engines in transportation, 

highlighting that machine learning models trained on historical trip data can improve ride selection 

accuracy by up to 34%. Similarly, Tang et al. [9] explored deep learning approaches for ETA prediction 

across urban mobility platforms and achieved substantial reductions in prediction error. 

Multi-Criteria Decision-Making (MCDM) approaches have been widely utilized to evaluate and rank 

alternatives based on multiple factors such as cost, time, and service quality [10]. Hwang and Yoon [11] 

introduced the TOPSIS method, which has since been adapted for transportation service evaluation in 

various studies. Prakash and Kumar [12] applied weighted scoring techniques to rank ride options in a 

prototype aggregation system, validating the practicality of such methods for real-time decision support. 

Despite these advancements, most existing solutions remain limited to optimization within individual 

platforms and lack a unified framework for cross-platform comparison [13]. Users must still manually 

switch between applications, resulting in inefficiency and suboptimal choices. This study addresses the 

identified research gap by proposing an AI-based unified system that integrates multiple providers and 

applies MCDM scoring for automated, optimized ride recommendations. 
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III. RESEARCH METHODOLOGY 

This study adopts a system-oriented design and development methodology to build and evaluate the 

proposed unified cab booking framework. 

A. Research Design 

The research follows a prototype-based approach in which a unified platform is conceptualized to 

integrate multiple ride-hailing services. The system is designed to collect, process, and analyze ride-

related data, followed by generating optimized recommendations. The design emphasizes efficiency, 

scalability, and user-centric decision-making. 

B. Data Sources 

Due to limitations in accessing live APIs of ride-hailing platforms, this study employs simulated datasets 

representing realistic ride information. The dataset includes the following parameters: 

• Ride fare (price in INR) 

• Estimated Time of Arrival (ETA in minutes) 

• Service availability (binary: available / unavailable) 

C. Analytical Method 

A multi-criteria decision-making (MCDM) approach is employed to analyze and rank available ride 

options. The system uses a weighted scoring model as follows: 

• Price weight: 0.6 (reflecting higher user priority for cost) 

• Time weight: 0.4 (reflecting user preference for reasonable ETA) 

The ride with the lowest composite score is selected as the most optimal choice. 

D. Tools and Technologies 

• Frontend: React Native (cross-platform mobile interface) 

• Backend: Python with Flask framework 

• Database: MySQL (for ride data storage) 

• Algorithm: Python-based weighted scoring and ranking logic 

E. System Evaluation 

The system is evaluated by comparing multiple simulated ride options across diverse scenarios. 

Evaluation criteria include accuracy of optimal selection, reduction in decision-making time, and 

efficiency in balancing cost and travel time. 

IV. PROPOSED FRAMEWORK 

The proposed SHIVA framework follows a modular architecture that enables efficient data collection, 

processing, and recommendation generation. The system workflow consists of the following modules: 

1. User Interface Module: Accepts pickup and drop-off location inputs from the user via a React 

Native mobile application. 

2. Data Aggregation Module: Collects and consolidates ride data — including fare, ETA, and 

availability — from multiple providers (Uber, Ola) or via simulated datasets. 
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3. Data Pre-processing Module: Normalizes and standardizes collected data to ensure consistency 

across providers. 

4. AI-Based Decision Engine: Applies the multi-criteria weighted scoring algorithm to evaluate and 

rank all available ride options. 

5. Recommendation Output Module: Presents ranked results to the user, highlighting the cheapest, 

fastest, and most optimal (balanced) ride option. 

The framework is scalable and modular, enabling seamless integration of additional service providers and 

parameters in future iterations. 

V. ALGORITHM 

The proposed system employs a multi-criteria weighted scoring algorithm. Each ride option is evaluated 

using the following formula: 

 

Score = (Price × Wp) + (Time × Wt) 

 

Where: 

• Wp = 0.6 (weight assigned to price) 

• Wt = 0.4 (weight assigned to estimated time of arrival) 

 

The algorithm processes all available ride options and selects the one with the minimum composite score 

as the most optimal recommendation. The algorithmic steps are as follows: 

6. Collect ride options from all available providers. 

7. For each option, retrieve Price and ETA values. 

8. Compute composite score using the formula above. 

9. Sort all options by score in ascending order. 

10. Return the option with the minimum score as the optimal recommendation. 

11. Additionally, flag the cheapest and fastest options separately. 

VI. RESULTS AND DISCUSSION 

The performance of the proposed SHIVA system was evaluated using simulated datasets representing 

multiple ride-hailing options across varied price and ETA scenarios. 

The results confirm that the proposed model is capable of effectively distinguishing between the cheapest, 

fastest, and most optimal ride options. While the lowest-priced ride represents the most economical 

choice and the shortest ETA corresponds to the fastest option, the scoring mechanism successfully 

identifies a balanced alternative that jointly optimizes cost and time. This demonstrates the practical 

effectiveness of the MCDM approach in improving overall decision quality. 

A comparative analysis revealed that relying solely on price may lead to increased travel time, whereas 

selecting the fastest option may result in higher costs. The proposed algorithm provides a trade-off 

solution that enhances user satisfaction by minimizing both travel cost and waiting time simultaneously. 
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Furthermore, the system eliminates the need for manual cross-platform comparison, thereby reducing user 

cognitive load and decision-making effort. These results validate that even a lightweight AI-based 

weighted scoring model can significantly improve decision-making efficiency in real-world transportation 

scenarios. 

Overall, the proposed framework demonstrates reliable performance, scalability, and practical 

applicability, making it suitable for integration into intelligent transportation systems and next-generation 

smart mobility solutions. 

VII. APPLICATIONS 

The proposed system has broad applicability across multiple domains: 

• Urban Transportation: Optimized ride selection by aggregating and comparing multiple ride-

hailing platforms in real time. 

• Logistics and Delivery: Adapted for route and cost optimization in last-mile delivery by 

evaluating multiple courier or vehicle service providers. 

• Travel and Tourism: Integration into travel apps for recommending cost-effective and time-

efficient transportation options. 

• Smart City Infrastructure: Embedding the framework into city-wide mobility platforms for 

centralized transportation management. 

• AI-Based Decision Support: Extension to domains such as e-commerce price comparison, 

healthcare service selection, and resource allocation optimization. 

VIII. CONCLUSION 

This paper presented SHIVA, an AI-based unified cab booking system that effectively integrates multiple 

ride-hailing platforms into a single intelligent framework. The proposed system addresses existing 

limitations by eliminating manual cross-platform comparisons and providing a centralized, automated 

decision-support solution. 

The implementation of a multi-criteria weighted scoring algorithm enables balanced evaluation of ride 

options based on both cost and travel time, resulting in improved decision-making efficiency and 

enhanced user experience. Experimental evaluation using simulated datasets confirmed the system's 

reliability and scalability. 

The study demonstrates that lightweight AI-based optimization models can deliver effective, practical 

solutions for everyday transportation challenges and contribute meaningfully to the advancement of 

intelligent transportation systems and smart mobility ecosystems. 

IX. FUTURE SCOPE 

Several enhancements are proposed for future development of the SHIVA system: 

• Machine Learning Integration: Incorporating ML models to analyze historical trip data and 

dynamically adapt user-specific recommendation weights. 

• Live API Integration: Real-time data fetching from Uber, Ola, and other platforms via secure 

OAuth-based APIs. 
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• Surge Pricing Prediction: Time-series models (LSTM, ARIMA) to forecast price surges and 

advise users on optimal booking times. 

• Personalization Engine: User preference learning based on trip history, preferred ride category, 

and budget constraints. 

• IoT and Big Data: Integration with IoT sensors and big data pipelines for enhanced real-time 

traffic-aware recommendations. 

• Expansion to Other Domains: Adapting the framework for hotel comparison, flight booking, and 

healthcare service aggregation. 
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