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•  How	can	it	be	used?	
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Why	AP	localiza&on	

OpenWifi.su	
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Weighted	Centroid	

𝑷↓𝒂 = ∑𝑖=1↑𝑛▒𝑷↓𝒊 𝑊↓𝑖  /∑𝑖=1↑𝑛▒𝑊↓𝑖   	
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Why	Weighted	Centroid	

𝑷↓𝒂 = ∑𝑖=1↑𝑛▒𝑷↓𝒊 𝑊↓𝑖  /∑𝑖=1↑𝑛▒𝑊↓𝑖   	

𝑊↓𝑖 = 10↑𝑅↓𝑖 /10  		

It	is	frequently	used!	
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Situa&on	Goodness	method	

•  From	a	set	of	WiFi	fingerprints	with	know	posi&ons,	determine	if	
the	W.C	method	can	provide	an	accurate	AP	posi&on	es&ma&on.	

1.  Determine	the	regions	with	highest	signal	intensi&es.	
2.  Calculate	the	W.C.	AP	posi&on	es&ma&on.	
3.  According	to	the	distribu&on	of	the	regions	regarding	the	W.C.	

es&ma&on,	provide	an	indicator	for	the	W.C.	usage	goodness.	
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Highest	intensity	regions	

(Natural	Neighbor)	

Interpola&on	
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Highest	intensity	regions’	contours	

1.  Interpola&on	(natural	neighbor).	

2.  Highest	intensity	level	by	dividing	the	intensi&es	range	into	4	
equally	spaced	intervals.	

3.  Calculate	the	contours	(using	marching	squares)	corresponding	
to	that	level.	
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Highest	intensity	regions’	contours	
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Highest	intensity	regions’	contours	
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Exploring	contours	and	W.C.	es&ma&on	rela&on	
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Exploring	contours	and	W.C.	es&ma&on	rela&on	
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Exploring	contours	and	W.C.	es&ma&on	rela&on	
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Sf,b:	Sum	of	windows’	points	distances	to		
W.C.	es&ma&on	
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W	=	1:	The	windows	is	dominant	
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Exploring	contours	and	W.C.	es&ma&on	rela&on	
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Ager	gap	filling,	count	unbalanced	
situa&ons	(u)	
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𝑝𝑟𝑜𝑏=1−𝑢∕𝑡 	
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Results	

Test	environment	
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Results	

	
Antenna	 Probability	Mean W.C.	

good	solu6on 
67 0.13 no 
68 0.52 yes 
70 0.00 no 
74 0.00 no 
80 0.00 no 
84 0.00 no 
95 0.85 yes 
96 0.66 yes 
97 0.91 yes 



Situa&on	Goodness	Method	for	Weighted	Centroid-Based	Wi-Fi	APs	Localiza&on	

Germán	Mendoza	(gmendoza@uji.es)	
Geotec	Research	Group	(www.geotec.uji.es)	

How	can	it	be	used?	

	if	prob	>	threshold	then	use	W.C.	
else	use	another	method	
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How	can	it	be	used?	

Mean	Error	(m) 
Centroid Monte	Carlo Linear Interpola&on Gradient 

4.0 7.7 7.1 2.8 14.6 

Mean	Error	(m) 

W.	C.-	
W.	C. W.	C.-Monte	Carlo W.	C.-	

Linear W.	C.-	
Interpola&on W.	C.-		

Gradient 

4.0 4.3 5.1 2.8 11.1 
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Conclusions	

•  A	new	method	for	evalua&ng	the	suitability	of	using	the	Weighted	
Centroid	method	for	the	2D	Wi-Fi	emikng	antennas	posi&oning.	

•  Sugges&on	on	how	to	use	it.	
•  Warning	avoid	using	the	W.C.	for	method	comparisons	in	all	
situa&ons.	
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Situa&on	Goodness	Method	for	Weighted	
Centroid-Based	

Wi-Fi	APs	Localiza&on	

Thank	you	all!	


