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Vision-based Low-cost Walking Spatial Recognition Algorithm
for the Safety of Blind People
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ABSTRACT

In modern society, blind people face difficulties in navigating common environments such as sidewalks, elevators, and crosswalks.
Research has been conducted to dlleviate these inconveniences for the visually impaired through the use of visual and audio aids.
However, such research offen encounfers limitations when it comes to practical implementation due fo the high cost of wearable
devices, high-performance CCTV systems, and voice sensors. In this paper, we propose an arfificial inteligence fusion algorithm that
utilizes low-cost video sensors infegrated info smartphones to help blind people safely navigate their suroundings during walking. The
proposed algorithm combines motion capture and object detection algorithms to deftect moving people and various obstacles
encountered during walking. We employed the MediaPipe library for motion capture o model and detect surrounding pedestrians
during motion. Addifionally, we used object detection algorithms o model and detect various obstacles that can occur during walking
on sidewalks. Through experimentation, we validated the performance of the arfificial intelligence fusion algorithm, achieving accuracy
of 0.92, precision of 0.91, recall of 0.99, and an F1 score of 0.95. This research can assist blind people in navigating through obstacles
such as bollards, shared scooters, and vehicles encountered during walking, thereby enhancing their mobility and safety.
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