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controller maintains accurate sampling periods for all RT

threads, even when non-RT tasks such as the GUI are
running. Low latency measurements further verify that Results

Conclusion

the system preserves real-time performance, ensuring RT Performance Test with Jitter Analysis Jitter analysis This study developed a Linux-based real-time

stab!e .and reliable operation in - multi-interface « Non-RT GUI: Graph, Interaction button, and Real-time « Affordable maximum jitter of RT threads controller that supports multiple communication

applications. jitter logger . 128(EtherCAT), 116(CAN), 139(DAQ) us interfaces, offering flexibility and efficiency in robotic and
+  With/Without load Injection on system with stress tool « Deterministic and timeliness RT performance with non- mechatronic applications.
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of the robotic system [ . . S . . . 1000 effective in reducing system component dependency,

* Necessity: . facilitating rapid prototyping across diverse systems.

 To minimize trade-offs in decision-making process | = 0 Furthermore, the controller's design allows for the

when selecting components § synchronized management of both RT and non-RT

« To test various components and interfaces to find the ‘6 threads, enabling the potential integration of

optimal environment R O P RPCR g 10 advanced functionalities such as GUIs, Al-based

. Roguirements ISR |y B services, and exteral network communication in future

+ Includes major communication interfaces for robot N, N implementations  without  compromising  real-time

systems: EtherCAT, CAN, DAQ 1 e e ——,,- ° N S HRRYSSBRRIFRLITERSS performance.
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