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Motivation

Correctly recognized turns up to 90 degrees and 

the general curvature.

Participants actively changed between spatial audio and haptic feedback according to the task, 

suggesting the value of multimodal strategies in VR navigation systems for blind people.
Key Findings:
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Virtual navigation systems used devices like smartphones[1] 

and cane controllers[2]. Still, these approaches struggle with 

complex routes involving curves and intersections.

Often misrecognized turns exceeding 90 degrees 

and route with four turns.
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Spatial Audio: Indicates the direction and distance with 

spatial sound from the target direction.

Haptic Feedback: Provides two vibration patterns to 

distinguish navigable and non-navigable directions.

VR system for blind people to explore and learn large, complex routes in virtual environment.

The system provides spatial audio and haptic feedback to support virtual navigation. 

User Interaction with Virtual Navigation with Spatial Audio and Haptic Feedback

Our Approach

Interaction at Turn Point: Announces the turning 

direction, and users orient their body.

 

Default Environment Pre-Mapped Environment

Use a pre-mapped route design 

to provide a clearer spatial structure.

Controller and Body Rotation

Overview

VR system for blind people to explore and learn large, 

complex routes in virtual environment.

Key Idea:

Goal: Convey complex paths in virtual environments.

User Study with Blind People (N=6)

• We conducted a user study with six blind participants.

• We prepared eight paths, each containing at least two intersections, turns, and curved segments.

• Participants navigated a predefined path using our system, then reconstructed the path without the system.

Participants correctly recognized turns up to 90 degrees 

and the general curvature.

Participants misrecognized turns exceeding 90 degrees 

and route with four turns.
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Result and Future Work

Participants virtually navigated 8 paths, in 2 conditions:

• Participants navigated a path using our system, then 

reconstructed the path without the system.

Future Work:

Develop a module that conveys the spatial feature
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Haptic Feedback Body Rotation

Reconstruction: Reconstruct the path without the system, 

guided only by footstep sounds in an open virtual space.

Guided Navigation: Navigate pre-mapped paths using 

our system.

Designed 4 functions for spatial feature perception
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