
 

 

CHAPTER 7 

Conclusions & Future Works 

7.1 Conclusions 

In this paper, we proposed our RF-based WLAN location and system named PILS. We 

analyze the variations of wireless channel propagation and develop models to solve them. 

Most variations of wireless channel propagation are caused by wireless channel fading which 

can be categorized into large-scale fading and small-scale fading. 

The main idea of this paper is to reduce the calibration effort and keeps the result won’t 

decline too much. We proposed a methodology called Segment Process. When we do 

Segment Process, autocorrelation of signal samples is concerned. Autocorrelation model is 

presented to slice each segment dynamically. And the experimental results show that the use 

of autocorrelation model indeed enhance our Segment Process. Both offline and online 

phases refer to the concept of Segment Process. In location deterministic model, we 

proposed weighted triangulation model and time correlation-based model. In online phase, 

weighted triangulation model chooses three deterministic locations which own higher 

probabilities and triangulate them for final output. Time correlation-based model considers 

the correlation of former output location for each determination and a Markov Chain is 

operated for calculating the correlation. We had taken a lot of experiments for each model 

and combination of them. Details of experiments are shown in section 6.3, and the result is 

well enough for constructing a really impractical location deterministic system. 



Furthermore, we consider about the samples correlation, too. When autocorrelation is 

involved in the system, accuracy has great enhancement, and the results are shown in section 

6.3.2. We also compare our system with famed location system RADAR and demonstrate 

that better accuracy is presented by our system.  

Finally, we propose our learning model to adjust radio map and the location estimation 

results shows great improvement in system performance when learning technique has 

applied. After using learning technique, we make WLAN location system more practical 

since very little calibration effort is needed in offline training phase, and still gain very 

precise results in online estimating phase. 

In the whole thesis, we devote to largely reduce the manual effort in constructing the 

system. And the accuracy maintenance result is shown in section 6.3.4. The results show that 

we can keep our accuracy above 50% even though we reduce 90% calibration grid points. 

On the other hand, when the calibration time on one grid point reduces to 50%, the accuracy 

can still be maintained above 80%. All the results show that we have achieve our goal and 

the system is pretty practical. 

 

7.2 Future Works 

 If locations of APs are unknown 

This issue is one of future works in our work. Once locations of APs needn’t to be 

known, such location system will be more realistic and practical. To achieve this 

target, some kind of inference method to guess locations of APs is necessary.  

 Analysis environment interference 

Environment condition changes all the time. A lot of environment variables influence 

wireless radio propagation, such as weather condition, density of crowd, etc. In the 

future, we will work on this issue to decrease the interference from environment. 


