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∑fusion (sigma fusion) is an embedded data-fusion 
solution that enables environment perception in 
autonomous vehicles. Understanding the environment 
is key to enabling highly assisted driving functions and 
safe autonomous vehicles.

∑fusion provides surrounding modeling based on range 
sensors. The benefits are:
• Low cost, low power and easy integration 
• Real-time performance achieved in a mass-market 

microcontroller 
• Accurate and fast environment perception
• Certification thanks to error-free operation
• Enabled development of new critical functions

Automotive and smart transportation
• Obstacle perception for highly assisted driving 
• Certifiable-perception device for navigation  

in driverless vehicles 
• Low-power and infrastructure equipment to increase 

user safety 

Consumers and industry
• Obstacle avoidance for drones 
• Embedded safeguard systems for smart factories 
• Travel aid for rescuers and visually impaired people 

WHAT IS ∑FUSION? APPLICATIONS

∑FUSION
REAL-TIME DATA FUSION  
FOR AUTONOMOUS VEHICLES 

Autonomous vehicles will soon be a part of everybody‘s 
driving experience. SigmaFusion™ processes information 
signaled by car sensors such as Stereo camera, Lidars, 
Radar and Ultrasound. It turns the many incoming data 
into clear information of the surrounding environment  
to guarantee safe driving.

SigmaFusionTM offers:
• ASIL-D qualifiable multi-sensor environment perception 
• Safe assessment of the free space
• Accurate and predictable implementation
• Low power and low cost integration
• Real-time in AURIX™ family microcontroller
• ADAS functional safety improvement through  

a stand-alone solution
• Safety companion for Artificial Intelligence algorithms

Embedded into an INFINEON AURIXTM TRICORE™,  
an ASIL-D automotive MCU, SigmaFusion™ is ready  
to be integrated in the upcoming vehicles. 

As a stand-alone solution, it provides fail-operational 
perception of the vehicle environment for ADAS functions. 

As a safety companion solution, it increases  
the functional safety of AI algorithms implemented  
on number-cruncher platforms.

WHAT IS SigmaFusionTM? APPLICATIONS

SigmaFusion
SAFELY DRIVING AUTONOMOUS TRANSPORTATION 
WITH LOW POWER SENSOR FUSION SOLUTION

TM
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Today, building a real-time environment model of several square meters with 
a resolution of a few centimeters is no longer a challenge thanks to Leti’s 
embedded solution, ∑fusion.
Leti combines robotics and embedded-system design expertise to formulate 
a novel approach that accurately and efficiently build real-time environment 
models. The innovation stems from a probabilistic theoretical framework and 
has the advantage of requiring only integer representation, enabling:

• Fusion of heterogeneous sensors into a unique environment model
• Execution on mass-market microcontroller with limited computing 

capability
• Low-power approach, requiring no floating-point operations
• Reproducibility of results independent of the computing hardware
•  Traceability of the accuracy from the sensor to the environment model

These properties match the constraints faced by the automotive industry  
(or autonomous vehicles), in which certified computing modules offer limited 
calculation power.
Leti’s know-how stems from software at a close level to equipment and 
understanding theoretical algorithms. It leverages electronics, mathematics, 
robotics and computer science competencies.

∑fusion will be extended to support not only Lidar, but also radar and vision 
sensors. In the near future, Leti will implement hardware, to ease the integration 
in customers solutions. This will drastically enhance performance of perception 
systems in autonomous vehicles.
Another extension is the development of advanced applications, such as 
scene understanding and decision making based on the environment model 
produced by ∑fusion.

Leti’s pioneer fusion solution aims to become a key enabling technology 
to move from automated to autonomous vehicles in collaboration with 
leading industrial partners.

INTERESTED  
IN THIS TECHNOLOGY?

Contact:
Michaël Tchagaspanian 
michael.tchagaspanian@cea.fr
+33 438 780 977

WHAT’S NEW?

WHAT’S NEXT?

KEY FACTS:
• 53rd Design Automation 

Conference (DAC 2016) 
• IEEE International 

Conference on Robotics 
and Automation (ICRA 
2016)

• 2 patents
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• Compatible with any kind of range sensor
• Low-power: enables automotive functions under the 3-watts barrier
• Ultra-compact: fits into existing automotive microcontrollers
• Scalable Precision and number of sensors together with the AURIX™ family

Range sensors
Long range radar, short 

range radar, LIDAR, 
stereo camera...

Range sensors
Long range radar, short 

range radar, LIDAR, 
stereo camera...

Leti is looking for new collaborations to fully implement SigmaFusionTM  
into automotive functions. SigmaFusionTM solution can easily be integrated  
to create cutting-edge products. 

WHAT’S NEW?

WHAT’S NEXT?

INTERNATIONAL  
RECOGNITION:

Strasbourg, France
June 19-22, 2017

Las Vegas, NV
January 5-8, 2017

Austin, TX
June 5-9, 2016

Messe Stuttgart
November 8-10, 2016

Grenoble, France
October 25-27, 2016

San Francisco, CA
December 3-7, 2016
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INTERESTED  
IN THIS TECHNOLOGY?

Contact:
Stéphane Bailly
stephane.bailly@cea.fr
+33 438 786 555

PATENTS

PATENTS3

SAFETY COMPANION SOLUTION

STAND-ALONE FOR ADAS FUNCTION

Autonomous driving  
decision system

Number cruncher platform  
(AI, SOTA, V2X, Autopilot...)

Safety Companion 
SigmaFusionTM on AURIXTM

(ASIL-D, Fail operational...)

Stand-alone 
ADAS fuction 

SigmaFusionTM on AURIXTM

(ASIL-D, Fail operational, SOTA)

Actuators
Steering, transmission, 

braking...

Actuators
Steering, transmission, 

braking...


