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Three Domains of Growth for ST

smart Driving smart Environments

smart Things
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Smart Cities
Defining car technologies of the future

-------------------------------------------------
.
*

Ubiquitous computing Smart World
« Intelligent environments 5
» Collaborative innovation networks

Smart Environments

Everything connected
* People, smart things, Vehicle to X :
« Mobile technologies Connected car

Wearable technologies

Societal changes

 Better traffic management :
« Safer driving conditions Secure world
» Lower impact on the environment :
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Smairt Dnvmg
An ecosystem In continuous evolutlon

Improving driving efficiency ST Offer

» Map-assisted guidance
Infotainment &

» Geo-localization : Vehicle electrification
: Power & Smart power

Telematics

e Autonomous car Radio, GNSS

Live data & Infotainment

* Satellite broadfzzflstlng radio : Active safety Digital processing
* Cloud connectivity M Vision-based ASSP 8/32-hit MCU

_ _ Radar & Multi-core
Societal & behavioral changes

* Increased safety & comfort
* Energy saving, CO, reduction

Mobility | : Wireless Technology Powertrain & Engine
* Mobility improvement Vehicle to X Control Unit ASSP

New services

e |Insurance & assistance
* Live monitoring maintenance

« Service update MEMS Sensor Camera
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S The connected Car
~ Vi Is a technology Hub

()

RADIO BROADCAST

CELLULAR WAN



簡報者
簡報註解
An analysis of the OEM connectivity features. Some minor are omitted for simplicity (eg NFC, TPMS) and other as they are not OEM (eg traditional DSRC tolling).
In red the local ones, in green the one that are remote and relevant to our discussion.
The ST logo indicated the one in which ST is investing either with direct supply of the solution or by solid relationship to an independent solution supplier that is using ST solid design/fab/support process and in some case licensing ST IPs or kitting key ST chipset for joint promotion. 


Sensor Technologies
brings life to the Intelligent Car

MOTION SENSORS

MICROPHONE / ULTRA SOUND SENSORS

ACTUATORS

CAMERAS

PROXIMITY SENSORS
ENVIRONMENTAL SENSORS

SENSOR HUB / FUSION

RADARS
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簡報者
簡報註解
We wish to focus on Remote connectivity to present our vision of the Connected Car future, but as we are very active in Automotive Microcontrollers with In-Car networks and security challenges, we touch it.
We do not discuss V2X since is is not directly linked to a “service model” like connected Infotainment or Telematics.
For all the others we offer a high-level scenario to the discussion.


The intelligent car by application domain ST Offer

* Automotive satellite positioning with multiple constellations

& Assembling the Jigsaw Puzzle

-----------------------------------------------------------------
*

Analog & digital

for driving assistance and safety requirements tuners Driver & switches

* |n-Car networks such as CAN and Ethernet:; the backbone

of car electronics architecture Multi-constellation Voltage regulator
: GNSS Alternator regulator
« Cellular WAN remote connections for OEM apps :
connected to servers in the cloud, offering free and Vision based .
. . : : . . : Bus transceiver
premium services, including radio broadcasting : processor
* Remote car access (keyless entry, remote starter, parking 24177 GHz
monltpr, interactive content for a connected infotainment Transceivers Motor controller
experience)
« Engine Control Unit, Body Control Module, safety system | JESHJSEIIEEICE ~ 8/16/32-bit
monitoring activity, enhancing car reliability and life, and : ASIC Microcontrollers

improving safety

« Sensor fusion and connected technologies | MRS e sEnst CEMEEE
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簡報者
簡報註解
For many years until very recently OEMs designed the Car Networks with no real security measures.
So most cars running today may be hacked, tuned, tweaked, etc. by wiring into diagnostic ports.

In any case this tuning is harming Carmakers and they are adding security to all ECU management to prevent user modification of the many vehicle electronic units.

But with Connectivity, the level of security must raise significantly any wireless link may bring a threat. The first step is to install robust secure gateway between the external access points and the mission critical internal networks. Moving on it will be more distributed security. So integrating secure subsystem cores is definitely a trend in Infotainment SoCs.
 


Safety Feature Proliferation
Towards the autonomous Car

The connected car is revolutionizing the world of transportation

(. . . .
Vehicle diagnostics
E-CALL

i_Fi r ™
In-car Wi-Fi hotspot Radar-based car & hazard
Navigation & Traffic Info detection
Energy saving route Traffic sign recognition e :
: : Crash avoidance
Tolling Remote parking _ _ _

L ) Cooperative cruise assist
Emergency vehicle
approaching

\ “/ | Roadwork alert
Green light speed advisory
. y,
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ADAS System View

Multiple technologies lead to enhanced safety

HMI Vehicle network
A

|

a

ADAS w
Positioning ;
Long-range UNIT Telematics Sensor fusion ECU — Curve warning
radar Connectivity Active front lighting

Radar Signal
sensors processing

Pedestrian
: detection
processing R

Antennas

Short-range
radar

Radar system [ Auto braking }

Vision (=L Vision
sensor processor [ Blind spot }

detection

=

[ Camera }
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Map-Based ADAS Applications

Enhanced value from digital Maps

Map anticipates safe
overtaking zones

/

Map provides slope info
] for predictive shifting and

acceleration/braking

il

frasacg

[ Map identifies known

hazardous area -
calculations

Map identifies \
statistical accident

Map + GPS identify
weaving not consistent

with road
Map speed limit
' Map precise relative
accuracy aids LDW video Map calculates radius
Map aims front lights in sensor data of curvature and max
horizontal and vertical safe speed
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簡報者
簡報註解
Digital Maps can either enhance existing sensor-based ADAS and fuel economy applications or create entirely new ones.


Examples of V2X Safety Functions

* Blind spot detection, rear cross traffic alert

* Vehicles communicate their position and alert other vehicles of
their arrival, also in non-line-of-sight conditions

» Alert space to the danger of a collision when changing lanes
or exiting a parking

* Overtaking assist

» Vehicles relay data further along its path and warn other
drivers not to overtake

» V2X system tells drivers when it is safe to overtake, estimating
the distance between vehicles and the their speed of travel

 Electronic brake light

» Driver can be alerted by the emergency braking of a vehicle
beyond the driver’s sight, hidden by the vehicle in front. The
alert will give the driver additional time to react and take
evasive action to prevent a collision
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Conclusions

The car is a Internet of Things system (a technology Hub) which interacts
continuously with the environment, processes and exchanges information
among its constituent parts

The car is/will be a node in the Internet of Cars,
always connected with the network and

other nodes receiving and making available to
others information and services

The car is/will be a smart mobile device,
connected to everything, enabling the seamless,
always available, personal smart world

Internet of Things and Internet of Cars, together with the technologies and
applications involved, will change significantly the car concept and the way
cars are used
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