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• Customer vehicle fleet analytics at BMW Group

• Autonomous driving data lake
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Customer vehicle fleet analytics at 
BMW group 



Data from environment perception



Data we collect

Data privacy and 
security compliant, 
anonymized fleet data

ADAS functions

Detected vehicle attributes

Customer vehicle dynamics

Lane markings



Motivation

1110000110111110101101010
1001001010001110101010010
1001011111101101010101011
1110010000101010110101010

DATA FROM
CUSTOMER FLEET

Validation of automated driving

safety and performance

Product

cost reduction

Quality monitoring

Vehicle

function development

Customer orientation



Data volume > 1 billion kilometers



Collect safety critical situations

Customer 

Vehicle



Collect safety critical situations
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Cut-in analysis example



Cut-in
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Parameters of
a cut-in
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Sample distribution of cut-ins

Distance From right lane

Velocity differenceVelocity difference

From left lane



Distribution modeling

Simulation 
scenario

Generate



Velocity difference

Distance

Outliers of cut-ins

Safety critical outlier



Deep representation 
learning and clustering 
of traffic scenarios 

Traffic scenario 
categorization

*Presented at ICML AI/AD 2020 (Nick Harmening et al, best paper award)
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BMW cloud data hub BMW automated driving customer fleet analytics
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Data pipeline
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1.1 Prepare next ingest batch

Data pipeline
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Data pipeline

1.2 Partitioning
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Data pipeline

1.3 Merge Complete Drives
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Autonomous vehicle data lake



Autonomous driving development workflow

AV DATA LAKE

Data Acquisition & Ingest

Data Processing & Analytics

Orchestration and Deployment

Map Development

Model & Algorithm Development

Simulation & Validation

AV Data Lake

Labeling



• Big data repository for drive logs (raw/processed) used for
AV development  

• Enable diverse processing pipelines for many approaches including 
globally distributed compute resources

• Standards based search and analysis by developers, data scientists, 
researchers, and even legal departments

• Enable high performance throughput and latency needs of the 
downstream workloads

Autonomous vehicle data lake challenges



Amazon S3 as the foundation for AV data lake

Durable, available, exabyte-scalable

Secure, compliant, auditable

High performance

Low-cost storage and analytics

Broad network integration

Amazon 
Athena

Amazon 
Elasticsearch 

Service

Amazon 
Kinesis

Amazon 
Comprehend

Amazon 
Kinesis Data 

Streams

Amazon 
Kinesis Data 

Firehose

Amazon
SageMaker

AWS 
Snowmobile

AWS Snowball 
Edge

Amazon
Redshift

Amazon
EMR

Amazon 
Rekognition

Amazon S3



AWS autonomous vehicle customer references



AV Data lake reference architecture
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AV Data lake reference architecture
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Thank you!
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