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Abstract: 
           The modern tendency of urbanization of societies – a number of important factors and problems regarding the management of large cities, the problems of transport difficulties, energy consumption, and pollution. The general topic of this study lies in whether and how data science and big data approaches can help to overcome these limitations and turn cities into smart and sustainable spaces, data science processes big data from different city sources and provides efficient recommendations to improve urban living standards, resource usage and long term development. 
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I. INTRODUCTION
Smart cities are at the forefront of utilizing AI, embedding it into every step of urban infrastructure to create environments that are not only intelligent but also highly responsive. By harnessing data from a vast network of sources—including IoT devices, sensors [7], cameras, and even citizen feedback—these cities generate enormous datasets that continuously grow and evolve. This collected data is then used to train AI systems, allowing them to learn from past patterns, identify trends, and make increasingly accurate predictions [8]. This cycle of learning and improvement represents a transformative shift in urban living, merging advanced technology with data science to design cities that are more efficient, sustainable, and livable. Data science [8] in smart cities are vast and impactful. For instance, predictive analytics can help forecast traffic congestion, allowing cities to dynamically adjust routes and reduce delays. ML models are applied to optimize energy usage in buildings and public facilities, reducing wastage and promoting sustainable practices. Additionally, advanced anomaly detection systems enable real-time monitoring of public safety, quickly identifying unusual activities or potential threats. Big data [6] lies at the heart of smart city innovation. From transportation networks to emergency services, these large-scale, diverse datasets provide the foundation for critical urban insights. Data science plays an essential role, acting as the bridge that transforms this raw data into actionable insights. Smart Cities[9] utilize technology to enhance urban infrastructure and services, integrating systems for better efficiency and quality of life They aim to reduce resource consumption, improve infrastructure utilization, and provide real-time services to citizens  The development of digital sensors, networks, and information management techniques enables real-time data analysis and operational improvements.
II. LITERATURE REVIEW
Chiehyeon Lima, Kwang-Jae Kim, and Paul P. Maglioc discussed the interdisciplinary challenges of using big data in smart cities, noting how fragmented information across fields makes it difficult to form unified strategies. They categorize urban data use into four models to provide a structured framework for applying big data in smart city projects. Through empirical research, they identify six major challenges in converting data into insights and suggest five recommendations for practitioners.[1] Similarly, Nicos Komninos, Anastasia Panori, and Christina Kakderi focus on participatory governance in smart cities, advocating for a "planning without plans" approach that fosters adaptability through active involvement of citizens and stakeholders[2]. Meanwhile, El Mehdi Ouafiq, Mourad Raif, Abdellah Chehri, and Rachid Saadane emphasize technology integration to improve residents' quality of life, proposing a Smart Systems Oriented Big Data Architecture that ensures scalability and data governance through frameworks like Hadoop and NiFi. Together, these studies highlight the essential role of big data and collaborative governance in creating responsive and efficient smart cities[3]. Henry E.Brady  proposed that Big data and data science's revolutionary influence on social sciences, bringing to light fresh issues including how the internet, smart cities, and artificial intelligence are affecting society It cites a number of studies and writers, such as Albus (1984), who looked at the economic effects of robotics, and Ahlquist and Breunig (2012), who investigated model-based clustering in the social sciences.[4] 
III. METHODOLOGY 
The research methodology involves a comprehensive data science pipeline to analyze and apply big data in smart city contexts:
1. Data Collection: Use data from IoT devices, traffic sensors, environmental monitoring systems, and public services. 
2. Data Preprocessing: Cleaning and transforming raw data into a structured format. This step includes:
· Data Cleaning: Removing duplicates, filling missing values, and handling outliers.
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· Data Transformation: Encoding categorical variables, normalizing numerical features, and merging datasets from multiple sources.
3.  EDA:
· Statistical Analysis: Analyze the data distribution and key metrics to understand city trends.
· Data Visualization: Use tools like Python’s Matplotlib or Tableau for visualization of patterns and anomalies.
· Correlation Analysis: Identify relationships between variables, such as the correlation between traffic and pollution.
4. Feature Engineering: Select and create relevant features that improve model performance. Techniques include dimensionality reduction (e.g., PCA) and domain-specific transformations like extracting day/night traffic patterns.
5. Modeling:
· Supervised Learning: For problems like traffic prediction or energy consumption, use regression models (e.g., linear regression) and classification models (e.g., random forests).
· [image: ]Deep Learning: For complex tasks like video surveillance or IoT data analysis, deep learning models like ANNs, CNNs or RNNs can be applied.
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6. Model Evaluation: Evaluate model performance using metrics appropriate to the model type:
· Classification Metrics: Accuracy, precision, recall, F1-score.
· Regression Metrics: MAE, MSE.
· Cross-Validation: Use k-fold cross-validation to ensure the model is generalizable and not overfitting to the training data.
IV. CONCUSION 
The way that urban life is managed and experienced could be drastically altered by data science. Smart cities may create safer, more efficient, and more sustainable environments by utilizing ML, predictive analytics, and real-time data processing to respond dynamically to urban concerns. we implemented and evaluated several machine learning models, including ANN, 1D CNN, Multiple Linear Regression, and Decision Tree Regression to predict traffic density in a futuristic smart city environment. Among the models, the Decision Tree achieved the highest accuracy, with an R² score of 1.0, indicating a perfect fit to the data. The CNN model followed with an accuracy of 0.69, demonstrating its ability to capture complex patterns within the dataset. Lastly, the ANN model achieved accuracy of 0.49, reflecting moderate predictive capability but with room for further tuning and improvement. These results showcase the effectiveness of tree-based models in this context and suggest that Decision Trees may be particularly well-suited for predictive analysis in smart city datasets.
V. FUTURE SCOPE
The study suggests further research “predictive safety systems” that recognize and address problems before they become more serious as a potential avenue for future development. To make cities safer, this would entail combining citizen reports, real-time sensor data, and video analytics to speed up response times and stop accidents. Furthermore, scalable and reliable data management methods should be investigated in future study due to the growing volume of urban data. More research could be done on distributed computing platforms like Hadoop and Apache Spark to develop a robust data architecture manage the massive volumes of data.
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