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<Perception> : describe the basic visual information.

When to Remind ?

Weather Condition: Overcast
 

Area Type: Pedestrian Path

Traffic Flow Rating: Low Object: “labels and position”

<x1, x2, y1, y2> <left, right, top, bottom, center, top left, …>

<Understand>: provide a detailed overview of the surroundings.

Scene Summary: There is a blue road sign within five steps on the left side of the road. 
There are continuous vehicles parked on the left side of the road starting from ten o’clock 
in the left front. There is a man in a blue coat and a woman in a striped long dress in front 
of the road … 

<Decision>: provide guidance based on the above analysis.

Reminder (or QA) : At 2 o'clock direction, watch out for a row of pillars and a lady about 
to pass by. Keep moving forward along the current route.

Q: <frame 0> Are there any 
road signs on the left side of the 
road?

LoRAVision-Language Model

Need Reminder！
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Temporal-Aware Adaptive Prediction

Time-sequential Video Stream

CoT-Based Hierarchical Planning

Temporal-Aware 
Adaptive Prediction

Q: <frame 2> Describe 
the surroundings.

History Status: Low Low ?…

Ours

To navigate through the narrow street in the video, 
follow these steps:
1. Begin Walking on the Sidewalk: Start by walking 

along the sidewalk to your left side, which is lined 
with parked cars and shops.

2. Proceed Down the Street: Continue walking straight 
down the center of  the street as it stretches ahead.

3. Stay Aware of Surroundings: Be mindful of  any 
vehicles that may be moving or parked closely to you. 
Pay attention to pedestrians who might also be using 
the sidewalk.

4. Turn Left if Necessary: If  there are no obstructions 
or traffic, consider turning left at a junction where the 
street forks.

By following this guidance, you can safely walk through 
the street without obstructing the flow of  traffic or 
causing delays for other pedestrians. 

To walk through this street safely and unobstructed, 
follow these steps:
1. Stay on the Left Side: The right side of  the street is 

lined with parked vehicles, which could obstruct 
your path. Walking on the left side will provide a 
clearer path.

2. Watch for Obstacles: Keep an eye out for any 
obstacles like motorcycles, carts, or people that may 
be on the left side of  the street. Navigate around 
them carefully.

3. Proceed Straight Ahead: Continue walking straight 
towards the tall building in the background. This will 
keep you on a relatively clear path.

4. Be Aware of Moving Vehicles: Although the street 
is narrow, there may still be vehicles moving through. 
Stay alert and be prepared to step aside if  necessary.

5. Look for Pedestrian Walkways: If  there are any 
designated pedestrian paths or sidewalks, use them 
for added safety.

By following these steps, you should be able to navigate 
through the street without any major obstructions.

The given images show a narrow street with parked cars on 
both sides. The street appears to be a residential area with 
buildings on either side. There are no visible pedestrians or 
other vehicles in the image. Based on this information, the 
correct and unobstructed walking guidance would be to 
walk down the street in the direction shown in the images.

There is a vehicle at 1 o’clock direction. Be careful 
to avoid.

GPT-4o

Qwen

MiniCPM

Weather Condition: Sunny Area Type: Road

Danger Level: LowTraffic Flow Rating: Low

Summary: On a road, there are white and black cars passing at 1 o'clock 
direction, red-and-white barricades on the right, the road ahead is flat 
and wide, there are white buildings ahead, a colorful car parked at 11 
o'clock direction, a trash can ahead, a black car parked on the roadside 
at 10 o'clock direction, a black motorcycle parked on the roadside at 10 
o'clock direction, and pedestrians passing at 1 o'clock direction.

Alert: At 1 o‘clock direction, a car is passing by, be careful. 

Weather Condition: Sunny Area Type: Pedestrian Path

Danger Level: HighTraffic Flow Rating: High
Summary: It is sunny. I am walking on the sidewalk. There is a pedestrian in a brown coat walking straight 
ahead. Five steps away at eleven o'clock, there is an adult in a red short-sleeve shirt and black shorts with a 
backpack leading a child in a white shirt and black pants walking in front. There are trees planted on both 
sides of the road. The road is narrow and there is a large flow of people.

Alert: At three o‘clock direction, there are pedestrians passing by, and in front there are pedestrians 
passing by. Be careful to avoid. 

Ours

To provide correct and unobstructed walking guidance based on the input video, 
follow these steps: 
1. Observe the Pathway: The video shows a a paved pathway surrounded by trees. 

Ensure you stay within this path to avoid any obstacles or uneven terrain.
2. Follow Traffic Flow: Walk in the same direction as others. In the video, people 

are moving forward, so maintain your position either behind or beside them, 
depending on available space.

3. Maintain Distance: Keep a safe distance from other individuals to ensure 
personal space is respected and to prevent potential collisions.

4. Stay Alert: Be aware of  your surroundings. Look out for any changes in the 
path condition such as puddles, cracks, or debris that could cause tripping 
hazards.

5. Adapt to Environment: If  the path becomes crowded, adjust your pace 
accordingly. In the video, there appears to be a a moderate flow of  people; 
adapt your speed to match theirs.

6. Use Handrails if Available: If  there are hand rails along the path, use them for 
support, especially when navigating slopes or uneven sections.

Based on the provided images from the video, 
here are the walking guidance steps:
1. Continue Straight: The path ahead is clear 

and unobstructed. Continue walking straight 
along the concrete pathway.

2. Stay on the Path: Ensure you stay on the 
main concrete path. Do not veer off  to the 
sides as the terrain might be uneven or less 
stable.

3. Maintain a Safe Distance: Keep a safe 
distance from other walkers to avoid any 
potential collisions or disruptions.

4. Be Aware of Surroundings: While walking, 
stay aware of  your surroundings, especially if  
there are children or groups ahead.

5. Follow the Crowd: It appears that the path is 
popular and used by many people. Following 
the flow of  the crowd can help ensure you 
stay on the right track.

6. Enjoy the Scenery: The path is flanked by 
trees and greenery, making it a pleasant walk. 
Take time to enjoy the natural surroundings.

By adhering to these steps, you should have a 
safe and enjoyable walk on this path.

The video shows a group of  people walking down a path. Based on the video, here 
are some tips for safe and comfortable walking:
1. Stay on the path: Make sure to stay on the designated path to avoid any 

potential hazards or obstacles.
2. Keep a safe distance: Maintain a safe distance from other people on the path to 

avoid collisions or accidents.
3. Watch your step: Be mindful of  your footing and watch for any uneven 

surfaces or obstacles on the path.
4. Stay alert: Keep your eyes and ears open for any potential hazards or obstacles 

on the path.
5. Follow the rules: Follow any rules or guidelines.

There are pedestrians walking ahead. Please 
slow down to avoid collision.
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Annotation Annotation

Text in red is relevant objects, and Text with strikethrough is irrelevant or erroneous descriptions.

Contribution Walking Awareness Dataset 

WalkVLM

Main Results
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Further works

Ø A diverse and extensive dataset named the Walking Awareness 
Dataset (WAD), providing extensive data support for the blind 
walking task.

Ø We propose WalkVLM, a vision-language model for streaming 
video analysis, which adaptively generates concise yet 
informative walking guidance for visually impaired people.

Ø We establish a solid baseline to provide timely and reasonable 
walking guidance for the visually impaired, laying a solid 
foundation for the practical application of VLM in this field.

Ø Reduce output and temporal redundancy of reminders to 
improve the informativeness and conciseness

Ø Decouple feature extraction and reminder generation in 
video stream processing, switching from serial processing to 
an asynchronous parallel architecture so as to further reduce 
processing latency.

Table.1 Static information comparison of different datasets in blind walking. T and S denote the dataset types, representing
target-based and semantic-based datasets, respectively. WAD dataset holds a great advantage in terms of sample numbers,
categories, and modalities.

Fig.5 Visualization of the Walking Awareness Dataset.
Each sample contains a video clip and multiple
annotations, with the hierarchy divided into perception,
comprehension, and decision.

Fig.6 Visualization of the proportion of targets and
categories in our Walking Awareness Dataset.

Fig.4 Visualization of six scenarios that require
reminders, which were summarized through multiple
blind experiments.

Fig.3 Blind test experiment for analyzing the most
critical information needed by users in blind walking. 
We required two individuals to collaborate as a team,
where the participant at the rear provided directions to
enable the individual at the front to arrive at a specific
location safely in the absence of any visual information.

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

Fig.2 An overview of the proposed WalkVLM framework. WalkVLM employs CoT-based hierarchical
planning to summarize the static attributes and understanding of scenes, thereby facilitating the subsequent
reminder generation and QA tasks. Furthermore, temporal-aware adaptive prediction is proposed to calculate
the trigger state of VLM, so as to reduce the temporal redundancy of outputs.
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Fig.7 Visualization comparison of different VLM models. Compared to other models, WalkVLM is able to
generate concise and informative answers, providing users with a good experience in blind walking.

Table.2 Quantitative comparison of different methods on reminder generation and QA tasks. WalkVLM leads in
almost all the TF-IDF, ROUGE, and GPT Score metrics.* indicates the fine-tuned model.

Fig.8 Temporal redundancy assessment of the reminder, our method achieved the highest TRF score.

Fig.9 Visualization of triggering moments of GPT-4o and WalkVLM. WalkVLM triggers with less redundancy,
providing information to users in a more timely manner.

Ø We conducted a blind test experiment to determine the classification 
of the six reminder types.

Ø We provide different levels of annotations for different types 
of scenes, covering most common objects.

Ø Compared with other domain datasets, the annotations we provide 
are more extensive and more granular.


