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SynChrono builds on the physics-based

Chrono is an open-source multi-physics engine for simulation of domains from granular flows and | SynChrono, together with GymChrono-

fluid-solid interaction to vehicle dynamics and sensing. Chrono is physics-based to provide a platform built on OpenAl Gym for % ® Chrono . modeling capabilities of Chrono to
accurate physics simulation in a wide range of domains. Chrono provides many different modules, Chrono-based reinforcement learning— E'C-’ 25 —O(n) scaling o provide a scalable platform for
encompassing different domains and solution methods, two of which; Chrono::Vehicle and can be used together as a simulation = 4 SynChrono autonomous vehicle mobility studies.
Chrono::Sensor form the basis for SynChrono. environment for autonomous mobility © SynChrono’s MPI framework allows it
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Chrono::Sensor Chrono::Sensor seeks to enable realistic data convoy navigation. .§ w0 ter:js of agentrs], all S;mUIa;LEd Inatime
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synthetic data for software-in-the-loop testing of A convoy of autonomous vehicles on silt-like (left) and snow-like (right) deformable Number of Simulated Vehicles 14
control algorithms. (SCM) terrain. 12 -
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Vehicles in the convoy were trained to follow a path through a random Scaling Results on rigid terrain 2 ?
field of obstacles. (above) and on deformable SCM = 8 o
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navigates the streets of Madison. N 9 <O ‘/> ‘] close to constanttime and canadd - " SCM - 16/node
20 1 o 4( ) N o additional agents atlittlecost ¢ = =" s Rigid
- 2
- - o0 i : : compared to Chrono. § gy — ] ] )
. g O Q O 0 20 40 60 80 100 120
Chrono::Vehicle Isometric view of lidar data from an l ] Cﬁ, ) ] AR B Number of Agents
i e autonomous vehicle. TN o, O D w0 o s '
i — E | " Kg, 2-{ - —— ahic i Sl The good weak scalingis because each MP]
025 = : cra point | The se’:[gf all paths used for trainixr[;nflg (left) and detail on a - thre'?]d .handles one autonomous agent (AV, robot,
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Chrono::Vehicle provides a set of subsystem The leader knew the path and used a simple path-following controller to stay on it. The following MPI-connected hardware resources are
templates that enable the modeling and vehicles learned a policy based on low-resolutionimagery of the world ahead of them. adequately provisioned for the simulation.
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simulation of wheeled and tracked vehicles on

Time: 4.79 s rigid, granular and deformable terrain.

Chrono::Vehicle HMMWYV with flexible
tires navigating granular terrain.

- SynChrono can be used for scenarios ranging from
Autonomous vehicles perform a lane simple highways, to complex urban environments,
change in a highway environment. off-road terrain situations, and more.
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