
Poster: Context Aware Route Determination Model for 
Mobile Indoor Navigation Systems for Vision Impaired 

People
Nimalika Fernando 

Sri Lanka Institute of information Technology  
Sri Lanka 

nimalikaf@gmail.com 

David McMeekin, Iain Murray      
Curtin University  

Australia  

{D.McMeekin,I.Murray}@curtin.edu.au 

 

ABSTRACT 

Way finding abilities of vision impaired (VI) people cannot be 
expected to be as same as that of people who use the vision as the 
primary sense so the route determination methods in travel aids 
for VI people needs to adopted accordingly. This study proposes 

an indoor route determination model which considers the built 
environment and user context as the priority factors instead of the 
distance. It will identify how the elements of a built environment 
affect the determination of a suitable path which maximizes safety 
and convenience in an unfamiliar environment and how this path 
does varies with the individual characteristics of VI people.  
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1. INTRODUCTION 
With limited capabilities to negotiate with the environment via 
visual clues, way finding is a significant challenge faced by VI 

people They require more support than others to maintaining their 
orientation and loss of orientation is more prominent in indoor 
than the outdoor areas [1].  While the orientation and mobility (O 
& M) training via established guidelines provide VI people the 
required skills to negotiate with the environment effectively [2], 
common mobile navigation aids fails to consider them. Further, 
the majority of VI people may have some form of limited vision 
remaining while some may be totally blind and use of white cane 

or guide dogs is also possible so generic solution may be difficult 
to find. Lack of consideration for user’s perspective and how they 
move around an unknown environment  [3][4] and failure to 
consider the context [4] are identified as two strong factors which 
limit the practical implementation of navigation tools  for VI 
people. Accordingly, this research proposes an indoor path 
planning model which considers the convenience and the safety of 
VI people as the priority factors.  

2. OUR APPROACH   
We assume that the path suitable for indoor navigation of VI 
people would be better determined considering the individual’s 
capability to negotiate with the indoor environment (user context) 
and the support and restrictions related to building structures and 

features for VI people for navigation (building environment 
context) than only the distance. If the relative benefits, costs and 

risks associated with building structures which contribute to 
navigation of VI people can be identified based on O&M 
principles, a relative ranking for each building structure can be 
derived. A route determination can be derived based on the 
ranking identified above. The path would be further adjusted 
according to the users’ capabilities.  

Built environment context can be elaborated in the three sub 
domains, building structures (Eg: Corridors), physical 

environment features ( Eg: aisles in a supermarket) and ambient 
environment (Eg: Lighting). At this stage, six parameters, visual 
access, differentiation, layout, lightning, non-visual access and 
presence of landmarks are identified as factors affecting 
navigation support of a building structure. Main challenge of the 
research is deriving the influence of the build environment and the 
different user capabilities for selecting suitable paths.  Two 
sample studies are being carried out in Sri Lanka and Australia 
regarding this.   

A model which considers the multi-criteria ranking system 
discussed above and then matches the ranking with the individual 
characteristics to determine an optimum path will be derived. 
Mobile navigation tools can use the model as a route 
determination engine. 

3. SIGNIFICANCE 
This research would provide a ranking system for building 
structures for their safety and convenience related to navigation of 
VI people, which is not in exists yet. The planned path would 
derives based on O & M principles and thereby would represent 
needs of VI people in a better way. Finally, the route 
determination model would be adjustable based on characteristics 
of individual capabilities so would be more convenient for 

individual users. 

4. REFERENCES 
[1] Huang H., and Gartner, G. 2010. "A Survey of Mobile 

Indoor Navigation Systems," in Cartography in Central and 
Eastern Europe, G. Gartner and F. Ortag, Eds., ed: Springer 
Berlin Heidelberg, 2010, pp. 305-319. 

[2] Hersh, A. 2008. Assistive Technology for Visually Impaired 
and Blind People, Eds. Marion A. Hersh, Michael A. 
Johnson. London: Springer London. 

[3] Loomis, J. M., Golledge, R. G., and Klatzky, R. L.  
1998."Navigation System for the Blind: Auditory Display 

Modes and Guidance," Presence: Teleoper. Virtual Environ., 
vol. 7, 1998,pp. 193-203. 

[4] Ivanov,R. 2012. "RSNAVI: an RFID-based context-aware 
indoor navigation system for the blind," In Proceedings of 
the 13th International Conference on Computer Systems and 
Technologies, Ruse, Bulgaria, 2012.  

Permission to make digital or hard copies of part or all of this work for 

personal or classroom use is granted without fee provided that copies are 

not made or distributed for profit or commercial advantage and that 

copies bear this notice and the full citation on the first page. Copyrights 

for third-party components of this work must be honored. For all other 

uses, contact the Owner/Author. 

Copyright is held by the owner/author(s). 

MobiSys'16 Companion, June 25-30, 2016, Singapore, Singapore 

ACM 978-1-4503-4416-6/16/06. 

DOI: http://dx.doi.org/10.1145/2938559.2948799 

24




