
 

 

  



   Int. J. of Mkt. Mgmt. 2024 

 
 

        ISSN 2454-5007, www.ijmm.net 

                Vol. 16, Issue. 2, 2024 

305 
 

DATA DRIVEN ENERGY ECONOMY PREDICTION FOR 

ELECTRIC CITY BUSES USING MACHINE LEARNING

Mr. S. K. Alisha, Associate professor, 

Department of MCA 

Khadar6@gmail.com  

B V Raju College, Bhimavaram  

Bonam Naga durga (2285351019) 

Department of MCA 

bonamnagadurga71@gmail.com  

B V Raju College,  Bhimavaram

  

ABSTRACT 

With the increasing adoption of electric city buses as a sustainable mode of transportation, there is a growing need for 

accurate prediction models to optimize energy usage and improve operational efficiency. In this study, we propose a 

data-driven approach for predicting energy economy of electric city buses using machine learning techniques. By 

leveraging historical data on bus operations, weather conditions, and route characteristics, we develop predictive 

models to estimate energy consumption and optimize charging strategies. The proposed models utilize regression 

algorithms to analyze the impact of various factors on energy efficiency and generate forecasts for future energy 

consumption. Experimental results demonstrate the effectiveness of the proposed approach in accurately predicting 

energy economy for electric city buses, thereby enabling operators to make informed decisions regarding route 

planning, charging schedules, and fleet management. Overall, our study contributes to the advancement of sustainable 

transportation systems by leveraging data-driven techniques to improve the efficiency and reliability of electric bus 

operations. 

Keywords: electric city buses, energy prediction, machine learning, data-driven approach, operational efficiency, 

charging strategies, sustainable transportation. 

INTRODUCTION 

The transition towards electric city buses represents a significant stride in the pursuit of sustainable urban 

transportation [1]. As cities worldwide seek to reduce emissions and combat climate change, electric buses have 

emerged as a viable alternative to traditional diesel-powered vehicles [2]. With their zero-emission capabilities and 

lower operating costs, electric buses offer a promising solution to mitigate the environmental impact of public transit 

systems [3]. However, the widespread adoption of electric buses also brings forth new challenges, particularly in 

optimizing energy usage and improving operational efficiency [4]. In response to these challenges, there is a growing 

demand for accurate prediction models that can effectively forecast the energy economy of electric city buses [5]. 

Such models play a crucial role in optimizing energy consumption, minimizing operating costs, and extending the 

range of electric buses [6]. By accurately predicting energy usage patterns, operators can implement proactive 

measures to enhance the efficiency and reliability of electric bus fleets [7]. Therefore, there is an urgent need for data-

driven approaches that leverage machine learning techniques to develop robust prediction models for electric bus 

energy economy [8]. 

In this study, we propose a novel data-driven approach for predicting the energy economy of electric city buses using 

machine learning techniques [9]. Our approach harnesses historical data on bus operations, weather conditions, and 

route characteristics to develop predictive models that accurately estimate energy consumption and optimize charging 

strategies [10]. By analyzing the interplay between various factors affecting energy efficiency, such as route topology, 

passenger load, and weather conditions, our models provide valuable insights into the dynamics of electric bus energy 
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consumption [11]. Leveraging regression algorithms, our approach enables us to quantify the impact of each factor on 

energy usage and generate forecasts for future energy consumption patterns [12]. 

 

Fig 1. Control flow diagram 

The effectiveness of our proposed approach is validated through extensive experimental evaluations [13]. By applying 

our predictive models to real-world datasets, we demonstrate their ability to accurately forecast energy economy for 

electric city buses across different operating conditions [14]. Our results highlight the practical utility of data-driven 

techniques in improving the efficiency and reliability of electric bus operations [15]. Moreover, by enabling operators 

to make informed decisions regarding route planning, charging schedules, and fleet management, our approach 

contributes to the advancement of sustainable transportation systems [16]. Through the integration of machine learning 

and data-driven methodologies, our study lays the foundation for optimizing energy usage and enhancing the 

environmental sustainability of urban transit networks [17]. 

LITERATURE SURVEY 

The increasing adoption of electric city buses as a sustainable mode of transportation has prompted a growing demand 

for accurate prediction models aimed at optimizing energy usage and enhancing operational efficiency. As cities 

worldwide strive to reduce emissions and combat climate change, electric buses have emerged as a promising solution 

due to their zero-emission capabilities and lower operating costs. However, the widespread deployment of electric 

buses also presents new challenges, particularly in managing energy consumption effectively and ensuring the 

reliability of public transit systems. In response to these challenges, researchers and industry stakeholders have turned 

to data-driven approaches, leveraging machine learning techniques to develop predictive models for electric bus 

energy economy. Historically, traditional diesel-powered buses have dominated urban transit fleets, but their 

environmental impact and reliance on fossil fuels have spurred interest in alternative propulsion technologies. Electric 

buses offer significant advantages in terms of reduced emissions and operating costs, making them an attractive option 

for cities seeking to modernize their public transportation networks. However, optimizing the energy efficiency of 
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electric buses requires a nuanced understanding of various factors that influence energy consumption, including route 

characteristics, passenger load, and weather conditions. 

To address these challenges, researchers have increasingly turned to machine learning techniques to develop predictive 

models that can accurately forecast energy usage for electric buses. By leveraging historical data on bus operations, 

weather conditions, and route characteristics, these models can analyze complex relationships and patterns to predict 

energy consumption more effectively than traditional methods. Moreover, machine learning algorithms, such as 

regression analysis, enable researchers to quantify the impact of different factors on energy efficiency and generate 

forecasts for future energy consumption. One of the key advantages of data-driven approaches is their ability to adapt 

and learn from new data, allowing predictive models to continuously improve over time. By incorporating real-time 

data on bus operations and environmental conditions, these models can provide operators with up-to-date insights and 

recommendations for optimizing energy usage and charging strategies. Additionally, data-driven approaches facilitate 

the development of decision support systems that enable operators to make informed decisions regarding route 

planning, charging schedules, and fleet management. 

Experimental evaluations of data-driven predictive models have demonstrated their effectiveness in accurately 

predicting energy economy for electric city buses across various operating conditions. By comparing model 

predictions with actual energy consumption data, researchers have validated the reliability and accuracy of these 

models, highlighting their potential to enhance the efficiency and reliability of electric bus operations. Furthermore, 

the integration of machine learning techniques with data-driven methodologies represents a significant step towards 

advancing sustainable transportation systems, enabling cities to reduce emissions and improve air quality while 

ensuring the viability of public transit networks. Overall, the literature survey underscores the importance of data-

driven approaches in addressing the complex challenges associated with optimizing energy usage and improving the 

operational efficiency of electric city buses. 

PROPOSED SYSTEM 

As the global shift towards sustainable transportation intensifies, electric city buses have emerged as a key solution to 

combat environmental challenges while meeting urban mobility needs. However, optimizing the energy economy of 

electric buses remains a critical concern for operators seeking to maximize efficiency and minimize operational costs. 

In response to this challenge, we propose a data-driven approach for predicting the energy economy of electric city 

buses using machine learning techniques. By leveraging historical data on bus operations, weather conditions, and 

route characteristics, our proposed system aims to develop accurate predictive models that can estimate energy 

consumption and optimize charging strategies, ultimately enhancing the efficiency and reliability of electric bus 

operations. Central to our proposed system is the utilization of machine learning algorithms to analyze complex 

relationships between various factors that influence energy consumption in electric buses. By employing regression 

algorithms, we can assess the impact of factors such as route topology, passenger load, and weather conditions on 

energy efficiency. This enables us to develop predictive models that can generate forecasts for future energy 

consumption, providing operators with valuable insights into the energy requirements of their fleets under different 

operating conditions. 

Key to the success of our proposed system is the integration of diverse datasets encompassing historical information 

on bus operations, weather patterns, and route characteristics. By harnessing this rich source of data, our system can 

capture the dynamic nature of electric bus operations and account for external factors that may influence energy 

consumption. This comprehensive approach enables us to develop predictive models that are robust and adaptable, 

capable of providing accurate forecasts across a range of operating scenarios. In developing our predictive models, 
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we employ advanced machine learning techniques to analyze the vast amount of data collected from electric bus 

operations. Through iterative training and validation processes, our models learn to identify patterns and correlations 

within the data, enabling them to make accurate predictions about energy consumption. By leveraging the capabilities 

of machine learning algorithms, our system can continuously refine its predictive accuracy, ensuring that operators 

receive reliable and actionable insights into energy usage and efficiency. 

A key component of our proposed system is its ability to optimize charging strategies for electric buses based on 

predicted energy consumption patterns. By analyzing historical data on bus operations and energy usage, our system 

can identify optimal charging times and locations to minimize downtime and maximize operational efficiency. This 

not only helps to reduce energy costs for operators but also ensures that electric buses remain available for service 

when needed, improving overall fleet reliability and service quality. To evaluate the effectiveness of our proposed 

system, we conducted extensive experiments using real-world data from electric bus operations. Our experimental 

results demonstrate the accuracy and reliability of our predictive models in estimating energy consumption for electric 

city buses. By comparing predicted energy usage with actual consumption data, we validate the effectiveness of our 

approach in accurately forecasting energy economy and optimizing charging strategies. These findings highlight the 

potential of our system to enable operators to make informed decisions regarding route planning, charging schedules, 

and fleet management, ultimately contributing to the advancement of sustainable transportation systems. 

 

Fig 1. Remote user flow 

Overall, our proposed system represents a significant step forward in leveraging data-driven techniques to enhance 

the efficiency and reliability of electric bus operations. By developing accurate predictive models and optimizing 

charging strategies, our system enables operators to maximize the energy economy of electric city buses, thereby 

reducing operating costs and environmental impact. Through continued research and development, we aim to further 

refine and expand our system to address the evolving needs of urban transit systems, ultimately contributing to the 

widespread adoption of sustainable transportation solutions. 

METHODOLOGY 

The methodology employed in our study for predicting the energy economy of electric city buses using machine 

learning techniques involves a systematic process that integrates various steps to develop accurate predictive models 
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and optimize charging strategies. Our approach is driven by data, leveraging historical information on bus operations, 

weather conditions, and route characteristics to develop robust predictive models that estimate energy consumption 

and optimize charging schedules. The following outlines the step-by-step methodology employed in our study: Firstly, 

we collected a comprehensive dataset comprising historical data on electric bus operations, including information on 

energy consumption, route details, passenger load, and charging patterns. This dataset serves as the foundation for our 

analysis, providing the necessary information to develop predictive models and optimize charging strategies. 

Next, we preprocess the collected data to ensure its quality and suitability for analysis. This involves cleaning the data 

to remove any inconsistencies or errors, as well as transforming it into a format suitable for machine learning 

algorithms. Additionally, we may perform feature engineering to extract relevant features from the dataset that are 

indicative of energy consumption patterns. Once the data preprocessing is complete, we proceed to model 

development, where we employ regression algorithms to analyze the impact of various factors on energy efficiency. 

Regression algorithms allow us to identify correlations between input variables such as route characteristics, weather 

conditions, and passenger load, and the corresponding energy consumption of electric buses. By training the regression 

models on the historical dataset, we can develop predictive models that accurately estimate energy consumption under 

different operating conditions. 

After developing the predictive models, we validate their performance using a separate dataset or through cross-

validation techniques. This validation step ensures that the models generalize well to unseen data and can accurately 

predict energy consumption for electric city buses in real-world scenarios. We assess the performance of the models 

using appropriate evaluation metrics, such as mean squared error or R-squared, to quantify their predictive accuracy. 

Once the predictive models have been validated, we proceed to optimize charging strategies based on the forecasted 

energy consumption patterns. Optimization techniques may involve determining the optimal charging times and 

locations for electric buses to minimize downtime and maximize operational efficiency. By integrating the predictive 

models with optimization algorithms, we can generate charging schedules that balance energy demand with charging 

infrastructure capacity, ensuring reliable and efficient operation of electric bus fleets. 
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Fig 3. Service provider flow 

Finally, we evaluate the effectiveness of our proposed approach through extensive experimentation and analysis. We 

compare the predicted energy consumption generated by our models with actual energy consumption data obtained 

from electric bus operations. By assessing the accuracy of the predictions and the impact of optimized charging 

strategies on operational efficiency, we demonstrate the effectiveness of our data-driven approach in improving the 

energy economy of electric city buses. Overall, our methodology represents a systematic approach to predicting energy 

consumption and optimizing charging strategies for electric city buses using machine learning techniques. By 

leveraging historical data and regression algorithms, we develop predictive models that enable operators to make 

informed decisions regarding route planning, charging schedules, and fleet management, ultimately contributing to 

the advancement of sustainable transportation systems. 

RESULTS AND DISCUSSION 

The results of our study demonstrate the efficacy of the proposed data-driven approach for predicting the energy 

economy of electric city buses using machine learning techniques. Through extensive experimentation and analysis, 

we evaluated the performance of the predictive models developed using historical data on bus operations, weather 

conditions, and route characteristics. The experimental results reveal that the proposed models are capable of 

accurately estimating energy consumption for electric city buses under various operating conditions. Specifically, the 

regression algorithms employed in our models effectively capture the impact of different factors on energy efficiency, 
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allowing for precise forecasts of future energy consumption. This accuracy in energy prediction enables operators to 

make informed decisions regarding route planning, charging schedules, and fleet management, thereby optimizing the 

operational efficiency of electric bus fleets. 

Furthermore, the experimental results highlight the potential of our data-driven approach to improve the energy 

economy of electric city buses and enhance the sustainability of urban transportation systems. By leveraging historical 

data and machine learning techniques, our approach enables operators to identify opportunities for optimizing energy 

usage and reducing operational costs. For example, the predictive models can identify routes or times of day with high 

energy consumption and recommend adjustments to charging schedules or route planning to minimize energy waste. 

Additionally, the ability to forecast future energy consumption allows operators to proactively manage charging 

infrastructure and allocate resources more efficiently, ultimately contributing to the overall reliability and 

sustainability of electric bus operations. 

 

Fig 4. Result screenshot 1 
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Fig 5. Result screenshot 2 

 

Fig 6. Result screenshot 3 
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Fig 7. Result screenshot 4 

 

Fig 8. Result screenshot 5 
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Fig 9. Result screenshot 6 

 

Fig 10. Result screenshot 7 
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Fig 11. Result screenshot 8 

 

Fig 12. Result screenshot 9 
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Fig 13. Result screenshot 10 

 

Fig 14. Result screenshot 11 
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Moreover, our study underscores the importance of leveraging data-driven techniques to address the challenges 

associated with the increasing adoption of electric city buses. As cities around the world transition towards more 

sustainable transportation solutions, the demand for accurate prediction models to optimize energy usage becomes 

paramount. Our research demonstrates that machine learning algorithms, when trained on comprehensive datasets, 

can effectively analyze complex relationships between various factors and accurately predict energy consumption for 

electric buses. By providing operators with actionable insights derived from data-driven analysis, our approach 

empowers them to maximize the efficiency and reliability of electric bus operations, ultimately contributing to the 

advancement of sustainable transportation systems. 

CONCLUSION 

In conclusion, the use of machine learning for predicting energy consumption in electric city buses holds immense 

potential for optimizing energy usage and enhancing the efficiency of urban transportation systems. Through the 

analysis of large datasets, machine learning algorithms can accurately forecast energy requirements based on various 

factors such as route characteristics, weather conditions, passenger load, and vehicle performance metrics. This 

predictive capability enables transit authorities and fleet operators to better plan routes, allocate resources, and 

implement strategies for energy conservation and cost reduction. By leveraging real-time data and advanced analytics, 

decision-makers can make informed decisions to improve the overall sustainability and reliability of electric bus fleets. 

However, it is essential to recognize that the effectiveness of machine learning models relies heavily on the quality 

and quantity of data available for training and validation. Continuous data collection, refinement of algorithms, and 

adaptation to changing operating conditions are critical for ensuring the accuracy and reliability of energy consumption 

predictions. Furthermore, collaboration between stakeholders, including government agencies, transportation 

companies, technology providers, and research institutions, is essential for driving innovation and accelerating the 

adoption of data-driven solutions in the transition towards a sustainable energy economy. 
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