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How many miles do we need to drive?

a)

b)

c) 275 million

d)

e)

a)

b)

c) 12.5 years
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Automotive industry
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Road to AVs

1980s

1990s 2000s

2010s

2020s

2030s? . . . 20??

Anti-lock braking

Traction control

Navigation Electronic stability

Adaptive cruise control

Brake assist

Parking aid

Auto emergency braking

Lane keeping

Parallel parking

Angled parking

Lane departure

Night vision

Driver monitoring

Collision warning

Blind spot

Traffic sign detection

Pedestrian detection

Traffic jam assist

Automated parking

Auto highway pilot
Auto valet parking

. . . Fully autonomous 

vehicles

ADAS broad adoption

Near term (2021)

ADAS focus for OEMs 

and R&D phase for AVs

Medium term (2022–2025)

First AV use cases in delivery 

and limited ODD applications

Long term (2025+)

Commercial scale of AVs 

transforms transportation

AV simulation

An accelerator factor



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Data management, 

processing, and

analytics

Development workspaces, 

DevOps, and compliance

1010101

0101010

1010101

HD map 

development

Verification and 

validation (KPI)

Labeling

MLOps and model

development

Simulation: 

replay, SIL, HIL, 

and vECU

Offline and online

data collection, 

ingestion, and 

telemetry

HD maps

model deployment, 

fleet operations, and 

teleoperations

AV development workflow

Production fleets

Test fleets

Hardware in the loop

(HIL)
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AV/ADAS test vehicle challenges

I. Benefits of road test data:

I. Validation of the entire vehicle sensor stack

II. Real-world and realistic test

III. Handles most of well-understood behavior

I. Challenges with street driving:

I. Not always effective

II. Lack of measurement (calibration, logger issue)

III. May be dangerous and risky

IV. Hard to target non-exercised conditions

V. Not effective for rare and unknown conditions

VI. High cost

Simulation in cloud
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Types of AV simulations

Evaluate scenarios and variants in a simulated world

Sensor data is sent to the driving stack, which carries 
driving commands

Replay recorded sensor data to the driving 
stack and evaluate how it reacts

Log/replay simulations Virtual/driving simulations

Logged driver input

Logged 

sensors

Vehicle 

model

Localization

Navigation

Perception Prediction Planning Controls

Vehicle pose

Simulated 

physics

engine

Logged driver input

Vehicle 

model

Navigation

Perception

output
Prediction Planning Controls

Vehicle pose
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AWS Cloud

VPC

Amazon ECR
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G4dn instance

G4dn instance

M6g instance

M6g instance

Private subnet

Private subnet

Amazon FSx

for Lustre

AutoscalingAutoscaling

AWS Batch
6

4

Artifacts & synthetic data 

Code 

repositories

AWS

CodeCommit

CI/CD

AWS

CodePipeline

Dashboard

Application 

artifacts

Models

Sims 

artifacts

Simulations

metrics & logs

Simulations

logs

Generated 

artifacts

1

2

5

6

Workflows are triggered via user 

interaction on the dashboard, 

automatically through the 

Amazon MWAA, or played at 

intervals.

AV simulations are executed as a 

job in container using AWS Batch. 

CPU or GPU instances are auto-

scaled based on queue sizes.

7 Simulations results and artifacts 

are gathered in S3 buckets and 

logged in Amazon CloudWatch, 

and then incorporated in the data 

lake so users can use them. 

2 AWS CodePipeline is triggered by 

AWS CodeCommit and compiles 

simulated environment. 

Application is containerized and 

stored on Amazon ECR. Simulation 

scenarios, parameterized vehicle 

sensors, and input data are stored 

in S3 buckets.

3 Engineers and developers can 

consult the status of the pipeline 

and ongoing simulations 

workflows on the dashboard. 

They can define and trigger 

particular scenarios or scenario 

sets, test plans, and workflows, 

and monitor them. Data is pulled 

from the data lake.

4 Simulation models and artifacts 

are pulled from or moved to 

archive depending on usage 

frequency.

Metadat

a

3

7

Engineers

Developers

Simulations with AWS Batch 1 Test engineers and AV/ADAS 

function developers create test 

cases and simulation scenarios, 

and commit to version-controlled 

code repository system (AWS 

CodeCommit).

Amazon Managed 

Workflows for 

Apache Airflow

(Amazon MWAA)

5
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Customer looking for best training 

performance on the cloud

Training large models with 

more than 300M parameters

EC2 UltraCluster support great for 

multi-node distributed training

Training large models with 

more than 300M parameters

May offer better price/performance 

than P4D due to Spot availability

Good for multi-node 

distributed training

Training medium to large models 

with 100M to 300M parameters

Good for single-node 

distributed training

Accelerated training of small 

to medium models with less 

than 100M parameters

1, 4, or 8 NVIDIA Tesla V100s 8 NVIDIA Tesla V100s 8 NVIDIA Tesla A100s 

(latest) 

1, 4, or 8 NVIDIA Tesla T4s 

16   

GB/GPU

200–300 

GB/s 

NVLink

(4, 8 GPUs)

10–25 Gbps 

networking
32   

GB/GPU

300 GB/s 

NVLink

(8 GPUs)

100 Gbps 

networking 

(EFA)

40   

GB/GPU

600 GB/s 

NVLink

(8 GPUs)

400 Gbps 

networking 

(GPUDirect 

RDMA over 

EFA)

16   

GB/GPU
PCIe only

25–50 Gbps 

networking 

and 100 Gbps 

on bare-

metal

G5 

1, 4 or 8 NVIDIA Ampere A10Gs

Accelerated training of small 

to large models on the cloud

Single-node training of simple 

to moderately complex models

PCIe only
24   

GB/GPU
10–100 Gbps 

networking

Amazon EC2 instances for AV simulations
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Thank you!
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