
 

 

Indoor navigation system for elderly people with cognitive disabilities 

Mathias Källström and Sondre Berdal 

Department of Informatics, University of Oslo, Norway 

{mathiapk, sondrejb}@student.matnat.uio.no 

 

1. Introduction 

The purpose of our research is to develop a high fidelity interactive prototype, with frequency-based 

technology that may help elderly people with cognitive disabilities to move easier around on their 

own, especially in large and complex buildings. Previous studies show that one of the most 

challenging limitations for the elderly people is the inability of self-navigation in unfamiliar indoor 

environments [1]. Over the last decade, many different frequency-based technologies has been used 

for indoor positioning, such as Bluetooth, Radio Frequency Identification (RFID), Ultra Wideband 

(UWB) and Wireless Fidelity (Wi-Fi) [2]. The most favored solution uses Wi-Fi access-points, mostly 

because it already exists in most infrastructures and it is therefore easy and affordable to implement 

[3]. Nowadays there are many different systems with the aim of providing reliable indoor-positioning, 

e.g Nextome [4] and Infsoft [5]. However, few solutions are adapted for elderly users with complex 

needs. 

2. Methods 

We are cooperating with a local care center with 91 apartments, where the residents vary from the 

age of 64-101, with an average of 83 years. The participants we have recruited for our research are 

from this facility. Initially we conducted a survey and several interviews to explore necessities. From 

the data collection, we found that there are frequent problems with elders who forget what floor they 

are on and which way the elevator is. We continued with an ethnographical approach, this method 

showed that most elders at the care center use walkers and other aids for support. (e.g figure 1) 

 

Our system is based on Bluetooth-Low-Energy (BLE) technology, which offers features such as 

customization of broadcasting power and interval, small size and compatibility with a large base of 

mobile phones and tablets. We are using Estimote iBeacons as access-points, and the signals are 

interpreted by an application running on an iPad. As a result of our ethnographical research we have 

chosen to attach our solution into our participants most used pre-existing aid, the walker.  

Figure 2: Summative testing with participant group Figure 1: Participant using walker for support 



 

 

The iPad is attached to a walker so that the user do not have to carry it by hand. The application 

functions as a direction indicator that shows the user which way to go, in the form of a map. The user 

chooses from pre-stored destinations, which can be altered for each individual. The user simply clicks 

a destination and the system opens an indoor map which shows the users position, represented by an 

icon. The application shows the distance between the user and the destination, and shows which way 

to go using a path until the destination is reached, or the navigation is manually cancelled.  

 

During formative and summative testing, we have obtained a walker and attached the iPad using a 

steel pipe and a store bought tablet holder. This is to simulate a real-life scenario of how the system 

can be used when implemented. 

 

Considering that our user group are elderly people, we aimed for a high level of affordance. We want 

our system to be used unsupervised and unassisted. We conducted usability tests with 10 different 

users from our participant group, and from these tests we collected information to adjust our interface 

and improve affordance. Safety is also a crucial factor in our system, therefore we gathered 

information by consulting medical staff and employees at the local care center who helped us grasp 

important safety issues, such as spatial awareness. Our system can be used in every larger indoor 

facility, and it is easy to implement because of the few components that are used. When implemented 

in care centers and hospitals it will help free health care resources from following elders around, and 

also provide better possibilities for surveillance and follow-up. 

3. Contribution 

Our research indicates that our indoor navigation system can help elderly people with orientation and 

memory disabilities to feel safer when moving around unsupervised in complex buildings. This 

suggests that the users are given more freedom to go where they want without the fear of getting lost, 

or forget where they are going. All the experiments were conducted in natural environments with real 

users to assure realistic data, as well as giving us an indication of how fast the system can be 

implemented. We end our paper with presenting future potential. Our indoor navigation system can 

easily integrate with pre-existing aids and equipment, for instance safety bracelets and hearing aids, 

which can provide a more secure and controlled indoor environment.  

 

 

 

Figure 3: Estimate iBeacon Figure 4: iPad attached to a walker, showing prototype. 
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