
ABSTRACT  

Indoor positioning system (IPS) is a useful technology for many 

applications such as tracking objects, finding objects, tracking persons inside 

a building … etc. In this study an indoor positioning system has been 

designed and implemented based on neural network. Depending on Wi-Fi 

Received Signal Strength (RSS), an indoor positioning system has been 

implemented at the 1st floor of the Computer Engineering Department’s 

building. Fingerprinting technology was also used to estimate a location. It 

is creating a fingerprint for each location of interest and collecting them all 

in a database to be used as a reference by the system and be compared with 

each new real location of the mobile user. When creating the location 

fingerprint, a 32 readings of 3 RSS elements vector at each reference point 

was recorded. The floor was already marked with a grid of 46 reference 

points with (1.16) meter distance before each next one.  

Back Propagation Artificial Neural Network (BPANN) has been 

used to estimate the location of the object inside the building. This algorithm 

required about 10 hours of changing the network parameters and retraining 

it until a Mean Average Error (MAE) of 0.0189 m was recorded as the least 

error value.  

To overcome the problem of long time training, Particle Swarm 

Optimization (PSO) algorithm has been combined with BPANN algorithm 

to reduce training time by discovering the optimal number of neurons and 

learning rate. The training time was 339.92 sec, which saved up to 9 hours 

and 55 minutes for training method and MAE of 0.018 m.  

 Radial Basis Function (RBF) is another type of Neural Network 

that has been used in this research. RBFNN gives a training time of 69.63 

sec and MAE of 0.0133 m which is considered the fastest approach to find 

the position compared to the two other methods. The algorithm has been 

applied by using Matlab Graphical User Interface (GUI).  



ESP8266 microcontroller has been used to implement the 

hardware design that finds the location at any point inside the building. A 

TFT-LCD display is attached to the ESP8266 board to show the location. 

Real-time test has been achieved by using the implemented system which 

shows ±0.12 cm error for x and ±0.16 cm error for y.  

 




