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Aim: Create a cloud-based big data platform which optimise the V2G process thanks to machine learning 

and artificial intelligence and provide useful information to target customers
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SQL vs NoSQL

SQL (Structured Query Language)
- Relational database
- Data stored in table
- Avoid data redundancy

Various and unstructured data
Timeseries Metadata

ConstantsGeo data

NoSQL (Not only SQL)
- Not limited to rows in tables
- Nested data and many formats supported
- Schema free, scalability & flexibility

NoSQL and MongoDB chosen

NoSQL database type is chosen for its scalability & flexibility and schema-free characteristics
MongoDB is chosen for its capability to store data in JSON-like documents and support of Python



Database Charging 
Optimisation

On-board 
charger 

controller

BEV 
model

Charging 
pattern

Route
prediction

BEV range 
prediction

Coaching Visualisation

Algorithms & Data Process Flow

- Store real-world data into a database and enrich it with external sources
- Convert conventional vehicle data logged into BEV model 

Algorithms using machine learning and artificial 
intelligence
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First part of charging pattern algorithm:
- Predict the duration of the parking event
- Use of Decision Tree

Correlation = 0.65

Algorithms & Data Process Flow
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- Predict the next trip destination (latitude, longitude)
- Use of Density-Based Spatial Clustering and Markov chain model

Algorithms & Data Process Flow
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- Calculate the SOC required for the next trip (Average of consumption)
- Get the next trip distance (Google API)

Algorithms & Data Process Flow
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Second part of charging pattern algorithm:
- Define whether the vehicle is plugged-in or not
- Use of Random Forest

Algorithms & Data Process Flow
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Define the power profile thanks to Dynamic Programming allowing to:
• Reach the minimum SOC level for next trip
• Minimise the charging and battery degradation costs

Algorithms & Data Process Flow

SOCinitial SOCfinal



What is a cloud solution?

Why using a cloud solution?
Provide a service to our target customers

Our cloud solution
Hybrid solution
- Raw data and data pre-processing on-premises
- Analytics (ML, AI) and visualisation on cloud

Traditional approach
Data, applications, services on-premises

Cloud approach
Data, applications, services on cloud (off-premises)
Access to “unlimited” resources (i.e. computation, storage)



On-premises

  

AVL server

Datalogger SFTP

Data pre-
processing

Matlab scripts for 
pre-processing

Azure Virtual Machine

Matlab scripts for 
analytics

Export DB

Blob

Import DB

Off-Premises

MongoDB

MongoDB

Power BI

Hybrid Cloud Solution





www.avl.com

Please contact as below if you have any questions
– Florent Gree - Bill Kim
– Data Scientist - CAE & Data Science Team leader
– Florent.Gree@avl.com - Bill.Kim@avl.com 
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