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ACES — A CORE ELEMENT OF BMW'S STRATEGY NUMBER ONE > NEXT.
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Advanced Realtime Traffic Information

Intelligent Voice Assistant
Natural Language Understandlng e 3D View Wrong Way Assistant
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[ane Keeplng ASSIStant Wlth - <=  Crossing Traffic Warning

, Active Side Collision Protection

Lateral Parking Aid AW - -
Active Cruise Control with Stop&Go FORT T On Street Parking Information

~ Steering and Lane Control Assistant
pAneUeRariicWarhing upto 210 km/h Speed Limit and No Pass Information

Rear Collision Prevention
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VEHICULAR PERCEPTION REQUIRES DIVERSE SET OF SENSORS.

—

ULTRASONIC SURROUND VIEW FRONT CAMERA RADAR LIDAR 360° ENVIRONMENT HERE
SENSORS CAMERAS PERCEPTION

> Sensor Fusion /

» Environment Model
> Diversity & Functional Safety
» Sensor Performance, Space, Design
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ONBOARD DATA TRAFFIC WILL CONTINUE TO GROW.

Advanced sensing is fueling data traffic growth.

Fail-operational: complex network architectures and redundancy.
Camera data streams: low latency, frame-synchronization.

Mixed crltlcallty uItlmately requmng new approaches such as TSN

Requwed generation of
automotive ethernet
technology

growthin
sensor

RADAR |==—

Kﬁ"

"I

‘ Video
SMBstimate projections based
on current technology
‘ LIDAR state of the aft

AD
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Machine-to-machine communication
and high-resolution maps are

core technologies for
next-generation applications.

Automaotive Association
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e /
Electric drivetrain architecture will make
possible entirely new interior concegt_s.¢., ~

Advanced functions of occupant monitoring deﬁanding

new sensors and compute power.

Smart interaction (voice, gesture, gaze...) for every
passenger / seat: affective computing and artificial intelligenc
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Mixed-Criticality applications on
one shared screen.

Emphasis on intelligent interaction
via voice, gesture, gaze, ...

Reliable intent detection.

> o7 B
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Vision for a fully immersive user
interface

Boost and Ease:

Drive (with all help you want)
or Be Driven (at ease)

Augmented Reality

Natural and intuitive multi-modal
interaction

Affective Computing

Intelligent Personal Assistant:
context-aware, learning, proactive
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ELECTRICAL POWER CONSUMPTION ON THE RISE.

New compute-heavy functions driving energy
consumption of the onboard network.

Highly automated driving mode expected
with up to 50% higher power load’

compared to normal mode.

" estimate projections based on j

current technology state of the art Normal Mode HAD Mode
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SECURITY AND PRIVACY BY DESIGN.

Security for the onboard network
Security for the cloud

Privacy: custom - expectati
reqmr men

i
-,

CUSTOMER SERVICE PROVIDER
s Lﬁ — BIW CarDats
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INTERNET-OF-THINGS.
FUELING SERVICES FOR THE NOW-ECONOMY.

“JReachNow % DriveNow
[d ChargeNow B ParkNow

B,
RIARS . A _
R . & o I
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POWER AND DATA: NETWORKS MERGE.

Functional Safety:
Highly or Fully Automated Driving requires
redundancy also for energy.

New requirements for fail-operational energy
distribution, fault-protecting control of energy

flows, and diagnostic coverag of energy storage.

Mixed criticality flows also on the energy network.

Future power and data networks have to engineered
In a more wholistic approach.

New synergies may arise.
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Cars become a mobile datacenter:
backbone networks, compute platforms, analytics,
cloud integration ...

Classical single-purpose ECUs complemented (and
replaced) by embedded high-performance compute
SErvers

Mixed criticality

High-Performance, high protection
Fail-operational system-level redundancy
Energy efficiency

Integrate protected Ethernet
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Intelligent
Personal Assistants

Stream Analytics Se

Functionality
Augmented Reality

Semantics

MQTT loT o EIE \ Affective Computing
CoAP N Privac
— y
:: 2025 + Sensors
Intelligent Energy
= — Communlcatlon “‘ Neuromorphlc Hardware
o — Infrastructure
_— o Mixed Criticalit !
_— ! Security Platform ECU

Virtualization  Software fo g
Power Efficiency
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SUMMARY.

Autonomous, Connected, Electrified, Sharing/Services.

Cars become a mobile datacenter:
backbone networks, compute platforms, analytics,
cloud integration ...

The Internet-of-Things is at their heart.

Sensors and artifical intelligence are among the future key
technologies for highly automated driving.

Energy: put the power into mileage instead of dissipating it.

Functional Safety puts fail-operational requirements on
many additional components.
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