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ABSTRACT



ABSTRACT

The paper explores the development of PathFinder, a map-less navigation system 
designed to assist blind people in navigating unfamiliar buildings. Traditional indoor 
navigation systems rely on prebuilt maps, which are often expensive and time-consuming 
to create.

PathFinder addresses this by using real-time environmental data, focusing on detecting 
intersections and recognizing signs to guide users. 

The system's design was iteratively refined through participatory design studies with blind 
participants. 

The final prototype demonstrated increased user confidence and reduced cognitive load 
compared to traditional aids.





METHODOLOGY



RESEARCH METHODS

• The study employed a participatory design approach involving 

blind participants to identify the most useful environmental 

cues (such as intersections and signs) for navigation.



INTERSECTION DETECTION



SIGN  DETECTION



EXPERIMENTAL DESIGN

The research included two main studies:

• A scenario-based study with five blind participants to 

understand what information is most useful.

• A user study with seven blind participants to validate the 

system's usability and effectiveness.



RESULT FROM SCANARIO BASED STUDY



USER STUDY

• The study had 7 blind people use different navigation methods to 
follow 2 different routes throughout the building. 
The first time they would use pathfinder and the second time they 
would use a pre-mapped system referred to as topline. 

If the participants used topline first it was expected that pathfinder 
would perform better as they would have experience with the route 
beforehand, this is why the order of conditions was not 
counterbalanced. 





DATA COLLECTION

Feedback was gathered through interviews, Likert-scale 

questionnaires, and video observations. Usability was also 

measured using the System Usability Scale (SUS).



RESULTS



KEY FINDINGS

• PathFinder effectively increased user 

confidence and provided better 

navigation assistance compared to 

regular aids.



KEY FINDINGS



KEY FINDINGS

• The system's intersection detection was accurate in most cases, but some errors 
occurred in crowded environments.

Even though the participants found their destination slower than when they had 
an aid or topline, it still gave them a sense of independence(as can be seen in 
the interview) and the study overall proved the concept of PathFinder.

  In the video analysis researchers found that participants were confused when    
using the   sign recognition. The system would read signs too early and make i.e. 
before the intersection sending participants down the wrong path



DISCUSSION



IMPLICATIONS

• PathFinder offers a middle-ground solution between high-cost, map-based 

systems and traditional navigation aids, potentially expanding the usability of 

indoor navigation technologies for blind users.



LIMITATIONS

• The study was conducted on only two routes.

• The sign and intersection detection was used in only one building, this means 

that it could potentially vary in other environments.

• Features such as elevators or stairs may have been rated higher in the 

participatory study if it was conducted in an environment with those features.

• The participant demographic was not diverse or large. 



CONCLUSION



CONCLUSION

PathFinder represents a promising step towards more 

accessible indoor navigation for blind individuals, reducing the 

need for prebuilt maps. The study highlights the need for 

further improvements in interface design and recognition 

capabilities, but overall, the research demonstrates significant 

potential for enhancing independent navigation in unfamiliar 

buildings.
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