Manipulator / Robot Arm / Cobot Development Workflow
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3D Scenario Simulation

+Operating environment

«Lighting conditions

+Variable layouts

+Scene asset creation

*External 3D simulator (Gazebo,
Unreal Engine®, Unity, efc.)

+Connecting through ROS/ROS2

+Objects and work pieces

*Randomizing object
positions

*Scenario actors [e.g.
humans, other robots)

Scenes

Objects/Actors

Connect to Robot

«Test and validate algorithms with hardware

+Control robot hardware

*Acquire real sensor data

«Universal Robots, Kinova support (AP
available through support packages)

+Connecting through ROS/ROS?2 for other
industrial manipulators
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NVIDIA® Jetson®

+Automatic Code Generation (C, C++,
Verilog, VHDL, ST, CUDA, etc.)

*Automatic ROS/ROS2 C++ node generation

*Processor-in-the-Loop (PIL), Hardware-in-the-
Loop (HIL) testing

«Implementation for integrated hardware
testing
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Mobile Robot / Autonomous Mobility Development Workflow

AL System Composer™

*Robot dynamics
*Multibody modeling
*Wheel contact /
friction
+CAD/URDF import
*Kinematic models
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Robot Models

«Supervisory logic
*Motor controls
+PID controls
*Model Predictive
Controls
*Optimization
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+Dynamic replanning

+Path benchmarking
*Reinforcement learning
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+Control robot hardware

+Acquire real sensor data
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enabled mobile robots
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UAV / Drone / Autonomous Flight Development Workflow
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+Test coverage analysis

«Design Error Detection (Run-ime errors, dead logic)
« Static code analysis
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. «External 3D simulator (Gazebo,

3D Scenario Simulation

+Operating environment
«Lighting conditions
+Variable layouts
+Scene asset creation

+Environmental objects,
obstacles

+Defining obstacle
trajectories

= +Scenario actors [e.g.,

Unreal Engine®, Unity, efc.) humans, other UAV)

+Connecting through ROS/ROS2

Scenes

Objects/Actors

Connect to Robot

-Test and validate algorithms with hardware

+Connect to and control UAV hardware

+Acquire real sensor data

+Connecting through ROS/ROS2 for ROS-
enabled UAV

PX4 Autopilot

NVIDIA® Jetson®

+Automatic Code Generation (C, C++,
Verilog, VHDL, ST, CUDA, efc.)

+*Generate code and implement directly to
PX4 autopilots

*Automatic ROS/ROS2 C++ node generation

*Processor-in-the-Loop (PIL), Hardware-inthe-
Loop (HIL) testing

«Implementation for integrated hardware
testing
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Autonomous Underwater/Surface Vehicle Development Workflow
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