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Abstract . Integrated joints are key core components of collaborative robots and humanoid robots. This paper presents an online update
technology for the servo drive-control software of modular collaborative robots based on integrated joints. Based on the MODBUS
communication protocol and address partitioning design, the Flash memory is divided into two completely independent address spaces.
These spaces perform software updates alternately, ensuring the validity and functionality of the backup software, a Bootloader is designed
and flashed into the controller. By establishing communication between the servo drive-control board and the PC-based host computer,
online updates and backups of the application software are realized. A hardware-software verification platform is built, and a visual host
computer software is developed to execute data parsing and downloading. Verification procedures and consistency checks are also designed.
The update process involves downloading the Bootloader, which then directs the write operation to the application’s start address to complete
the update. Experimental analysis demonstrates that the designed Bootloader correctly guides the program loading. The proposed consistency
check and backup schemes ensure the stability and reliability of software updates, resolve functional anomalies in the ECU, and significantly
improve the work efficiency of the R&D and debugging processes for integrated joint software.
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Fig.2 Execution flowchart of the software OTA update solution
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Fig. 4  Software power-onbootloader execution flowchart
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