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Design and Verification of a Low—Cost Hardware Integration Scheme for Intelligent Blind
Canes Based on Edge—Cloud Collaboration

Zhao Jinghui, Dai Linlin, Huang Chenchen, Yu Jingyi, Song Yujie

Wauxi Taihu University, China Jiangsu Wuxi 214064

Abstract: Addressing the issues of high cost and difficulty in functional integration of existing intelligent guide devices for
the visually impaired, a low-cost intelligent blind cane hardware integration scheme based on terminal-cloud collaboration is
designed and verified. This scheme uses the STM32F103C8 microcontroller as the main control core and deploys functions
in a hierarchical manner. Firstly, strong real-time and low-computational-power functions such as ultrasonic obstacle
avoidance and GNSS positioning are deployed on the embedded terminal. Secondly, human-computer interaction and high-
computational-power tasks such as speech recognition and POI retrieval are migrated to the Android mobile phone terminal.
At the same time, the system integrates with the Web services of Gaode Map to achieve walking path planning, forming a
three-level collaborative architecture of "terminal perception - cloud service - mobile phone interaction". Test results show
that the system can achieve a closed loop of close-range obstacle avoidance and satellite navigation functions at extremely low
hardware costs. The average total time for a single complete request of coordinate conversion and path planning is 545.2ms.
In five sets of test samples, both positioning and navigation requests are successfully responded to, and the positioning and
navigation links operate normally. This provides a reusable integration reference for the rapid development of low-cost
assistive devices for the visually impaired.

Keywords: Visual impairment assistance terminal; Smart blind cane; Cloud-end collaboration; Hardware integration;
Embedded navigation; Amap service
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