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New sensing technologies for mobile robotics

Mass memory - Hard disk

1993 :                 1Go = 9000 $

2013:                   1Go = 0,04 $

Ratio :                 225 000

Processors performances and costs evolution

1969: Apollo mission         64 Ko - 0,043 Mz

IBM mainframe 3M$

2015: iPhone 6 - 200$        16 Go - 2,6Gz

Ratios :                                 250000  - 60 000
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Autonomous car #  Connected car 

CONNECTED
to personal devices

Blue Tooth, Wifi
Miror Link

CONNECTED
within the car

Can, Flex, ethernet bus

CONNECTED
to infrastructure & 

other vehicles
802.11p

CONNECTED
to the cloud

LDM

• Enable vehicles to connect to each other, to roadside infrastructure,

to the internet, seamlessly, securely and reliably

Levels of Automated Driving

Driver 

continuously 

performs the 

longitudinal 

and lateral 

dynamic 

driving task

Driver 

continuously 

performs the 

longitudinal 

or lateral 

dynamic 

driving task

Driver must

monitor the 

dynamic 

driving task 

and the 

driving 

environment 

at all times

does not 

need to monitor 

Driver does not 

need to monitor 

the dynamic 

driving task 

nor the driving 

environment at 

all times; must 

always be in a 

position to 

resume control

No 

intervening 

vehicle system  

active

No 

intervening 

vehicle system  

active

The other

driving task is 

performed by 

the system

The other

driving task is 

performed by 

the system

System

performs 

longitudinal 

and lateral 

driving task in 

a defined use 

case

System

performs 

longitudinal 

and lateral 

driving task in 

a defined use 

case

System

performs 

longitudinal 

and lateral 

driving task in a 

defined use 

case. 

Recognizes its  

performance 

limits and 

requests driver 

to resume the 

dynamic 

driving task 

with sufficient 

time margin.

System

performs 

longitudinal 

and lateral 

driving task in a 

defined use 

case. 

Recognizes its  

performance 

limits and 

requests driver 

to resume the 

dynamic 

driving task 

with sufficient 

time margin.
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Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

Driver Only Assisted Partial

Automation

Conditional

Automation

High

Automation

Full

Automation

Driver is not 

required 

during defined 

use case

System 

performs the 

lateral and

longitudinal 

dynamic 

driving task in 

all situations 

in a defined 

use case.

System 

performs the 

lateral and

longitudinal 

dynamic 

driving task in 

all situations 

in a defined 

use case.

System 

performs the 

lateral and

longitudinal 

dynamic 

driving task in 

all situations 

encountered 

during the 

entire journey. 

No driver 

required.

System 

performs the 

lateral and

longitudinal 

dynamic 

driving task in 

all situations 

encountered 

during the 

entire journey. 

No driver 

required.
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