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Autonomous vehicles (AVs) are poised to become a transformative force, projected to make 
up 25% of the global automotive market by 2040. According to reporting from McKinsey, Level 
4 systems alone are expected to generate $170-250 billion of a projected $300 billion in 
revenues by 2035. Transitioning to an autonomously driven future demands efficient and 
scalable simulation systems that can accelerate development and overcome the limitations of 
traditional methods.

Traditional ADAS development faces significant obstacles. The industry relies heavily on real-
world testing, which lacks data diversity and is often costly and time-consuming. Capturing 
rare and complex scenarios—such as sudden obstacles or adverse weather conditions—
remains a challenge. Current systems usually restrict OEMs with closed, rigid solutions that 
complicate scaling and integration. 

Emerj Technology Research recently hosted a webinar profiling new achievements in ADAS 
and Autonomous Driving innovation in partnership with LeddarTech and Arm. As Pierre Olivier, 
CTO of LeddarTech, noted in the course of the webinar, "Classical simulation cannot 
completely replace real data; an 80%-real-to-20%-simulated ratio is what can be expected." 
Improved simulation technologies, open platforms and collaborative efforts are thus essential 
to advance AV technology efficiently.

This white paper presents an AI-driven simulation framework developed in part through a 
strategic partnership between LeddarTech and Arm, as presented by Pierre and the Senior 
Director of Automotive at Arm, Christopher Rumpf, in the course of the webinar. 

By leveraging AI, cloud computing, and multi-modal simulation, we will explore how the 
LeddarSIM platform offers a high-fidelity, scalable environment that accelerates ADAS and AV 
capabilities, reduces physical testing, and provides OEMs with enhanced flexibility. This white 
paper will highlight the core themes from their conversations during the webinar, analyzed at 
length in the following subsections:

� Leveraging the Cloud and SOAFEE architecture for simulation:
How LeddarTech and Arm's collaboration drives efficiencies in the simulation process 
throughout the value chain for OEMs with unparalleled control and detail over simulations.

� Key features of the LeddarSIM simulation environment:
Profiles of LeddarSIM's multi-modal support features along with detailed explanations of 
how the system enables developers to reconfigure data for complex and specific scenarios 
and provides a seamless transition from cloud-based simulations to edge deployment.

� Real-world impact in efficiency, safety, and the future of mobility:
Reducing AI training time, improving consumer trust through rigorous testing, and extending 
applications beyond automotive to public transit, logistics, and smart city planning.

Overview of Challenges for Autonomous Vehicles
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Christopher Rumpf
Senior Director of Automotive at Arm

"This partnership isn't just about technology; it's about empowering innovation. 
LeddarTech's sensor fusion technology empowers OEMs to control their own destiny 
by enabling flexible and sensor-agnostic solutions. Unlike traditional systems that lock 
OEMs into rigid configurations, this platform prioritizes adaptability and innovation."

This white paper integrates insights from the recent webinar featuring insights from the 
following industry experts: 

Together, these leaders delve into how an AI-based, multi-modal simulation environment is 
transforming the development of ADAS and autonomous driving technologies from Level 2 to 
Level 4/5 automation.

LeddarTech's sensor-agnostic fusion stack, integrated with Arm's high-performance compute 
platform, lies at the heart of their transformative collaboration. Their integrated approach 
enables OEMs to customize their solutions with greater control and flexibility. By supporting 
multiple sensor configurations — ranging from cameras to radar to LiDAR — the platform 
ensures adaptability across diverse vehicle architectures and regional requirements.

Unlike traditional, rigid systems, an open-platform model empowers OEMs to innovate freely.

That vision of open, adaptive platforms fosters innovation, giving OEMs the tools to design AV 
solutions tailored to specific market demands.

� Matthew DeMello:  Senior Editor, Emerj 

� Pierre Olivier:  Chief Technology Officer, LeddarTech

� Christopher Rumpf:  Senior Director of Automotive, Arm 

The LeddarTech & Arm Collaboration: 
Leveraging the Cloud and SOAFEE Architecture for Simulation
Platform Vision

Early-Stage Development with Shift-Left and Cloud Simulation
A critical aspect of LeddarTech and Arm's collaboration is its use of shift-left methodology, 
which prioritizes data integration and validation early in the development cycle. By simulating 
and testing systems virtually before physical deployment, developers can identify and 
resolve issues earlier, reducing risks and accelerating timelines.

Pierre Olivier highlighted the significance of these capabilities:
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System Architecture and Open Standards (SOAFEE)

The cloud-based simulation environment plays a pivotal role in the process. By leveraging 
virtual data centers, developers can run extensive simulations in parallel, testing millions of 
potential scenarios without the logistical and financial burdens of real-world testing.

SOAFEE provides the architectural backbone of LeddarTech and Arm's collaboration in the 
LeddarSIM platform. Designed specifically for complex automotive applications, SOAFEE 
offers a scalable and open framework that supports both ADAS and fully autonomous 
systems.

The architecture emphasizes:

These features ensure that SOAFEE serves as a robust and flexible architecture, enabling 
developers to leverage cloud computing while maintaining compatibility across a diverse 
range of vehicles and sensors.

� Compatibility and Interoperability:  Promoting seamless integration across hardware and    
software systems, simplifying development, and reducing compatibility challenges.

� Cloud-to-Edge Deployment:  Enabling smooth transitions between virtual testing 
environments and physical implementations, ensuring continuous integration and deployment.

� Open Standards:  Encouraging industry-wide collaboration, innovation, and 
interoperability by providing a shared foundation for scalable solutions.

Core Benefits of the Collaboration
� Reduced Time-to-Market:  Continuous testing and real-time data availability allow 
developers to accelerate development cycles, reducing time-to-market.

� Cost Efficiency:   By minimizing reliance on physical prototypes and real-world testing, 
the collaboration significantly lowers development costs.

� Environmental Impact:   Reducing physical testing aligns with sustainability goals, 
lowering the carbon footprint associated with AV development.

� Enhanced Simulation Fidelity:   High-fidelity simulations allow for accurate, scenario-
specific training, ensuring that AV systems are more reliable and resilient.

"With cloud approaches, I can have millions of virtual cars running in data centers. 
This scalability ensures faster, more efficient development, significantly reducing 
costs and reliance on physical infrastructure."

Pierre Olivier
Chief Technology Officer at LeddarTech
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Key Features of the LeddarSIM Simulation Environment
Multi-Modality Support

High-Fidelity Simulation for Complex Scenarios

The LeddarSIM simulation environment integrates data from LIDAR, radar, and cameras to 
provide comprehensive, high fidelity simulation. Driving multi-modal approaches support 
diverse sensor configurations, enabling developers to test a range of vehicle architectures 
and optimize sensor placements.

The ability to synchronize data across multiple sensors ensures accurate and realistic 
simulation results. Developers can refine sensor models, improving the overall robustness of 
their systems. By combining simulated and real-world data, LeddarSIM enhances the 
accuracy of AI training, enabling OEMs to deliver safer and more reliable AV solutions.

Both webinar speakers note that one of the standout features of LeddarSIM is its ability to 
generate complex and specific scenarios for testing. Developers can configure simulations 
to replicate rare or extreme events, such as geese crossing a highway during heavy rain, that 
may be difficult or impossible to capture during real-world testing.

These scenario-based simulations allow developers to train and validate their systems 
against a broad spectrum of conditions, including:

By enabling developers to test edge cases and unforeseen challenges, LeddarSIM 
significantly enhances the safety and reliability of AV technologies.

"You really need to tackle all three modalities with models that are physically accurate 
in all cases. Radar is very complex to model if you have all the multi-path effects, and 
so trying to have only a simple model of I have an object at this distance, doesn't 
work. You really need to have the texture, the noise behavior, and these multi-path 
effects in your simulation data if you want to have accurate models at the end of your 
training."

Pierre Olivier
Chief Technology Officer at LeddarTech

� Adverse Weather:  Snow, fog, and rain simulations ensure AV systems can operate safely 
in diverse climates.

� Dynamic Road Environments:  Simulating interactions with pedestrians, cyclists, and 
other vehicles enhances situational awareness and response.

� Geographic Diversity:  Testing across urban, suburban, and rural environments ensures 
AV systems are adaptable to different infrastructures and road layouts.
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Virtual Cloud-to-Edge Development

Increased AI Efficiency

Improved Consumer Safety and Confidence

Christopher Rumpf explains at length for Emerj's executive webinar audience how the 
integration of Arm's platform enables seamless transitions from cloud-based simulation to 
edge deployment, ensuring that AV systems are thoroughly validated and optimized before 
entering the real world. Driving cloud-to-edge workflows supports continuous integration, 
enabling developers to refine their models based on real-time feedback and performance 
metrics.

Chris insists that the scalability of the cloud environment allows developers to run simulations 
across millions of parallel instances, dramatically accelerating development timelines. 
Additionally, the on-demand nature of cloud resources reduces infrastructure costs, 
providing a cost-effective solution for OEMs.

Both speakers discussed at length how LeddarTech and Arm's collaboration enhances AI 
efficiency by using high-fidelity simulation and scalable cloud computing. Unlike traditional 
methods relying on costly, time-consuming real-world data collection, the LeddarSIM 
platform generates diverse, high-quality virtual data, enabling faster and more robust 
training.

The platform allows parallel testing of thousands of scenarios, including rare and extreme 
events, significantly reducing development time. Developers can identify and resolve issues 
during the design phase by enabling earlier testing through a shift-left approach, minimizing 
rework and costs. 

Driving early efficiencies in the process ensures accurate AI models, accelerates time-to-
market, and reduces reliance on physical infrastructure, making AV development faster, more 
scalable, and cost-effective.

LeddarSIM enables extensive safety testing under diverse conditions, ensuring that AV 
systems are prepared to handle unexpected situations. Rigorous scenario planning builds 
consumer trust by demonstrating that AV technologies are not only innovative but also safe 
and reliable.

As Christopher Rumpf noted in the webinar, "The quality of the products that people are 
going to build as a result of these innovations is going to be greater, which is going to lead to 
safer vehicles for everyone on the road." Emphasizing safety will be crucial for driving the 
widespread adoption of autonomous technologies.

Real-World Impact: Efficiency, Safety, and the Future of Mobility
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Broader Industry Applications

Summary of Benefits for OEMs and Technology Partners

The benefits of multi-modal simulation extend beyond the automotive sector, offering 
transformative potential across various industries:

Increased versatility underscores the broader impact of AI-driven simulation in shaping the 
future of transportation and mobility.

LeddarSIM and the collaboration with Arm provide OEMs with unparalleled flexibility to 
design and refine their AV systems without the constraints of proprietary platforms. An 
open approach reduces reliance on costly physical prototypes and on-road testing, 
enabling significant cost savings. The ability to perform highly accurate, scenario-
specific simulations shortens development cycles, helping OEMs launch advanced 
systems faster while maintaining high standards of reliability and performance.

� Enhanced Flexibility, Reduced Costs, Accelerated Time-to-Market, and   
Increased Simulation Accuracy

The platform's adaptability supports agile development, allowing OEMs to test and 
customize their systems for diverse geographic and regulatory environments. Whether 
adapting to urban congestion in Europe, extreme weather in North America, or varying 
road conditions in Asia, the simulation environment ensures that AV systems meet local 
demands without requiring extensive physical testing or infrastructure changes.

� Opens Opportunities for Agile Testing and Customization, Catering to   
Regional and Market-Specific Requirements

By leveraging cloud-based resources and virtual simulations, OEMs can develop 
sophisticated AV features without the need for large-scale infrastructure investments. A 
cost-effective approach democratizes access to advanced simulation tools, enabling 
both established manufacturers and smaller industry players to innovate and compete 
in the rapidly evolving AV market.

� Empowers OEMs to Deliver Feature-Rich AV Systems Without Major   
Infrastructure Investments

� Public Transportation:  Enhancing the safety and efficiency of buses, shuttles, and other 
mass transit systems.

� Logistics and Delivery:   Improving route optimization and operational efficiency for 
delivery fleets.

� Intelligent Cities:   Supporting infrastructure planning and integration for advanced 
mobility solutions, such as connected traffic systems.

� Aerial Mobility:   Facilitating the development of drones and other AI-powered aerial 
systems, enabling coordinated and efficient air transportation.
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Vision for Industry Standardization

Standardization across platforms and systems is key to unlocking AV technology's full 
potential. Collaborative platforms like SOAFEE provide a foundation for building 
interoperable solutions, fostering innovation, and reducing redundancy. A more 
deliberately synchronized approach positions the industry to develop solutions that 
work seamlessly across different manufacturers and regions, driving global progress.

� The Potential of an Open, Standardized Approach to Revolutionize the   
Entire Autonomous Vehicle Industry

Open standards enable systems to communicate and integrate effectively, regardless 
of the manufacturer. Such interoperability minimizes technical barriers, reduces 
development costs, and ensures smoother collaboration among OEMs, suppliers, and 
technology providers. Such advancements can expedite the adoption of AV 
technologies while driving down consumer costs.

� Promotes Interoperability Across Manufacturers, Reducing Compatibility   
Issues and Advancing the Industry as a Whole

A standardized framework simplifies compliance with international regulations, 
reducing the complexity of deploying AV technologies across borders. By aligning with 
regulatory bodies and fostering consensus on safety and operational standards, the 
industry can ensure consistent quality and safety while accelerating global market 
entry for AV solutions.

� Sets the Foundation for Global Regulations and Policies, Ensuring    
Smoother, Standardized AV Deployment Worldwide


