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Explain the steps involved in performing exploratory data analysis on an EV battery
dataset. For each step, state what the engineer looks for and how it helps prepare the
data for model development. lllustrate your answer using the Ather 450X connected-
fleet dataset (variables such as SOC, pack voltage and current, motor speed, cell

temperatures and odometer) as the case example.
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a) Explain why data analytics is needed in EV engineering. State what it helps an

engineer do and how it supports better decisions. (5 marks)

b) Explain Artificial Intelligence, Machine Learning and Deep Learning with an example

of each, and describe the main branches of it, with an EV example of each. (5 marks)
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Explain what segmentation and clustering mean and why clustering is called an
unsupervised method, and how it helps an engineer make sense of an unlabelled EV
fleet dataset. Using the Ather fleet study, where a single range model over all vehicles
gave about 6 km error while three usage-cluster models gave about +2 km, explain

how identifying usage segments leads to better models and decisions.

a) Explain what a model is in EV data analytics, and describe the main types of models

with an example of each. (5 marks)

b) Explain what these models do, that is engineering tasks they perform, using examples

or a case study, and how poorly prepared data affects the model built. (5 marks)
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Explain the common regression models used in EV data analytics and state which model
is suitable for which tvpe of EV problem. Taking State of Charge (SOC) estimation as an

example, explain how you would develop a suitable regression model and check that it
works well,
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