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Abstract

Approximately 200 million individuals around the world
suffer from varying degrees of visual impairment, making
it crucial to leverage Al technology to offer walking assis-
tance for these people. With the recent progress of vision-
language models (VLMs), applying VLMs to offer walking
guidance has become popular. However; the existing meth-
ods of walking guidance are mainly based on self-curated
question-answering datasets that are not publicly accessi-
ble, without a standardized benchmark for training or eval-
uation. Moreover, walking assistance often requires real-
time streaming video analysis and the generation of concise
yet informative reminders, making VLM struggle due to ex-
cessive responses and low efficiency in inferences. In this
paper, we introduce the first large-scale dataset dedicated
to walking assistance, comprising 12,000 video-annotation
pairs, to provide a unified benchmark for training and eval-
uating systems to help visually-impaired individuals walk.
Furthermore, a WalkVLM model is proposed, which em-
ploys chain of thought for hierarchical planning to gener-
ate concise but informative reminders and utilizes temporal-
aware adaptive prediction to reduce the temporal redun-
dancy of reminders. Finally, we have established a solid
benchmark for blind walking task and verified the advan-
tages of WalkVLM in stream video processing for this task
compared to other VLMs. Dataset and code are available
at https://walkvim2024. github.io.

1. Introduction

Approximately 200 million people worldwide suffer from
varying degrees of visual impairment, with 36 million com-
pletely blind [5, 29]. These visually impaired people (VIPs)
are facing severe challenges in daily activities such as walk-
ing, which may be alleviated by contemporary artificial in-
telligence technologies [19, 41].

The current walking assistance works are primarily
based on electronic assistance devices, sensory substitu-
tion devices, and computer-vision-based assistance sys-
tems [10, 12, 16]. Furthermore, vision-based assistance sys-
tems can be roughly categorized into detection-based meth-

Figure 1. WalkVLM delivers timely, concise, informative walking
reminders for visually impaired individuals by utilizing hierarchi-
cal planning and temporal-aware adaptive prediction.

ods and semantic-based methods [11, 38, 42]. Detection-
based methods have been extensively studied, focusing on
identifying potential obstacles within the field of view to
help visually impaired persons (VIPs) walk safely [24, 35].
In contrast, semantic-based methods utilize vision-language
models (VLMs) to analyze images and generate responses
to the questions of VIPs [39, 48]. With the recent ad-
vancements in VLMs [4, 8], semantic-based methods have
gained significant attention within the community. Some
studies have applied VLMs in zero-shot settings to evalu-
ate their effectiveness in blind walking assistance [35, 39],
while another line of work fine-tuned VLMs using tra-
ditional visual question-answer (VQA) datasets or small-
scale and self-constructed datasets to improve the quality
of the responses [27, 41]. These efforts have demonstrated
the potential of VLMs in walking guidance tasks, yielding
promising results and paving the way for the application in
this area.

While VLM-based models for walking assistance have
shown promise, several challenges remain as obstacles to
effective application in real-world scenarios. First, most re-
cent research [27, 45] relies on limited image-text pairs, and
there lacks a comprehensive and standardized benchmark.
Additionally, the existing datasets [7, 48] primarily adopt a
question-and-answer paradigm, allowing VLMs to respond
to explicit queries but making it challenging for VLMs to
proactively generate context-aware guidance. Second, blind
walking requires opportune streaming video analysis and
the generation of concise yet informative reminders. How-
ever, existing approaches [2, 47] struggle with excessive re-






























