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Design and Verification of an Embedded Real-Time Preemptive Scheduling Strategy for Visually
Impaired Assistance

Zhao Jinghui, Wang Huajun’, Dai Linlin

Wauxi Taihu University, China Jiangsu Wuxi 214064

Abstract: Aiming at the scheduling conflict that navigation voice tasks may override obstacle avoidance warnings when
multiple tasks run concurrently on resource-constrained embedded visual impairment assistance devices, this study proposes
an embedded real-time preemptive scheduling strategy for visually impaired travel scenarios. Under the bare-metal framework
without an operating system, the strategy sets the near-obstacle tactile feedback task as the highest priority, supports
unconditional preemption of navigation broadcast tasks by safety events, and suppresses frequent alarms with a hierarchical
voice cooling and broadcast frequency control mechanism. A verification prototype is built based on the STM32F103C8
platform, integrating ultrasonic ranging, GNSS positioning and network navigation functions, and the scheduling performance
is verified through multiple groups of actual measurements. The results show that the strategy can guarantee the absolute
priority of proximity safety feedback under limited computing power. The average delay of vibration feedback in dangerous
scenarios is only 0.127s, and the near-obstacle voice preemption success rate reaches 100% (10/10) under test conditions,
which effectively avoids the risk of navigation information overriding safety prompts at the scheduling level, and can provide
a reference for the real-time interaction design of embedded assistive devices for the disabled.
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