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Abstract 

Sensor fusion is the merging of data from at least two sensors. Perception refers to the processing and 
interpretation of sensor data to detect, identify and classify objects. Sensor fusion and perception enables 
an autonomous vehicle to develop a 3D model of the surrounding environment that feeds into the vehicle 
control unit. Today’s available perception solutions use architectures and sensor data fusion methods 
that limit their performance, scalability, flexibility and reliability. Let’s look into these challenges into more 
details. 

Challenges of Existing Sensor Fusion and Perception Solutions 

Current sensor fusion solutions perform object-level fusion, wherein each sensor (e.g., radar, camera, 
LiDAR) with its inherent limitations identifies and classifies objects individually. This results in poor 
performance and is not optimal because no single sensor is capable by itself of detecting all objects 
under all conditions. Furthermore, when sensor data is not fused, the system may get contradicting inputs 
from sensors and is unable to determine with a degree of certainty on the next action. 
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Existing sensor fusion and perception solutions are camera-centric and possess limited ability to 
incorporate other sensor architectures within the same platform. This results in poor performance, lack 
of scalability and reliability and hardware dependency. 

The Way Forward for Sensor Fusion and Perception 

To accelerate ADAS and AD adoption, sensor fusion and perception solutions must provide the requisite 
performance, flexibility, scalability and reliability. 

Performance: Higher autonomy levels demand higher levels of accuracy and precision in object 
detection, classification and tracking and environmental modeling. The preferred technique to achieve 
this is raw data sensor fusion, which combines raw data from all available sensors on the vehicle and 
provides rich data for a perception system to accurately detect and classify an object. 

 

Flexibility: While traditional and existing perception solutions are camera-centric, future perception 
solutions need the capability to incorporate other sensor architectures on the same platform based on 
the level of autonomy desired. Solutions must be able to work with any sensor set without the need to 
rewrite perception algorithms. 

Scalability: Vehicles with varying autonomy levels will co-exist as ADAS and AD continue to evolve in 
the future. The ability to build sensor fusion and perception solutions for L2 to L5 on a common platform 
is critical to ensure consistency in technical specifications, product quality and driving experience. A 
scalable perception solution accelerates ADAS and AD adoption. 

Reliability: Confidence in autonomous solutions is based on safety and performance. Sensor fusion and 
perception solutions must pass stringent quality and performance requirements. 

What Is LeddarVision? 

LeddarVision™ is a raw data sensor fusion and perception platform that generates a comprehensive 3D 
environmental model with multi-sensor support for camera, radar and LiDAR configurations for advanced 
driver assistance systems (ADAS) and autonomous vehicles. 
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The LeddarVision Advantage 

Performance Advantage: LeddarVision’s raw data sensor fusion capabilities, sensor synchronization 
and upsampling underlie LeddarVision’s superior object detection performance, resulting in an accurate 
3D RGBD environmental model. Of all the submissions made between 2019 and 2021 to nuScenes™, 
LeddarVision’s RCF360v2 is the top-ranking radar/camera solution for 3D object detection. 
LeddarVision’s upsampling technique provides richer environmental data, which results in: 

✓ Accurate and precise detection 

✓ Resolution of conflicting sensor inputs 

✓ Built-in redundancy 

Flexibility Advantage: LeddarVision is a hardware-agnostic sensor fusion and perception solution that 
decouples the software from hardware and provides opportunities for OEMs and Tier 1-2 automotive 
suppliers to develop multiple sensor architectures on a common platform and reduce hardware costs by 
diversifying hardware sourcing. 

Scalability Advantage: LeddarVision’s ability to integrate with multitudes of sensor architectures, raw 
data sensor fusion capabilities, upsampling techniques and deep learning algorithms enable 
LeddarVision to provide superior performance at L2 as well as higher autonomy levels. 

Reliability Advantage: LeddarVision has built-in redundancy and a safety health module within its 
software stack. LeddarTech’s robust quality management system follows guidelines towards achieving 
functional safety (FuSA), safety of intended functionality (SOTIF) and cybersecurity. LeddarTech’s 
domain expertise, strong work processes and robust quality management systems are geared towards 
ushering in an era of reliable and safe ADAS and AD. 

To learn more, watch this video and explore these useful resources. 

• Read the White Paper “Need, Techniques and Advantages of Raw Data Fusion…” 

• Visit the LeddarVision page 

  

https://leddartech.com/leddartv_video_gallery/?wchannelid=3t0ztk70je&wmediaid=6yal58wwxx
https://leddartech.com/download/tech-note-the-need-techniques-and-advantages-of-raw-data-sensor-fusion-in-adas-and-ad-for-sensing-and-perception/
https://leddartech.com/solutions/leddarvision/
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About LeddarTech 
A global software company founded in 2007 and headquartered in Quebec 
City with additional R&D centers in Montreal and Tel Aviv, Israel, 
LeddarTech develops and provides comprehensive AI-based low-level 
sensor fusion and perception software solutions that enable the 
deployment of ADAS, autonomous driving (AD) and parking applications. 
LeddarTech’s automotive-grade software applies advanced AI and 
computer vision algorithms to generate accurate 3D models of the 
environment to achieve better decision making and safer navigation. This 
high-performance, scalable, cost-effective technology is available to OEMs 
and Tier 1-2 suppliers to efficiently implement automotive and off-road 
vehicle ADAS solutions. LeddarTech is responsible for several remote-
sensing innovations, with over 160 patent applications (87 granted) that 
enhance ADAS, AD and parking capabilities. Better awareness around the 
vehicle is critical in making global mobility safer, more efficient, sustainable 
and affordable: this is what drives LeddarTech to seek to become the most 
widely adopted sensor fusion and perception software solution. 
For more information: sales@leddartech.com 


