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Research	question

What?

What	is	the	probability	a	specific	charging	station	will	be	available	at	a	given	time?

How?

By	using	a	space-times	series	predicting	approach

Where?		

Amsterdam	Central	district	

When?	

October	2016
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Charging	data	Amsterdam	Central	district

152	distinct	charge	points	

11404	charging	events	

Durations
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Preprocessing	charging	data
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Availability	charging	points
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Space-time	series	modeling	methods	in	Literature

Statistical	methods:

• Space-Time	Auto	Regressive	with	Integrated	Moving	Average	model	(STARIMA)	(Pfeifer &	Deutsch,	
1980)

• Geographical	(and	Temporal)	Weighted	Regression	(Brunsdon et	al.,	1996;	Fotheringham	et	al.	
2015)

Machine	Learning	methods:

• Artificial	Neural	Networks	(ANNs)	(Kohonen,	1988)
• Support	Vector	Machine	(SVM)	(Vapnik,	2000)
• …
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Divide-and-Conquer	approach	(Deng	et	al.,	2017)

Time	series consist of	two space-time	components
• Space-time	smooth
• Space-time	rough

Better	predictions	if	space-time	smooth	and	space-time	rough	are	predicted	
separately	and	recombined	into	one	prediction.
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Space-time	divide-and-conquer	approach
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Every	charge	point	has	its	own	activity
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Clustering	based	on	location	and	predictability
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Large-scaled	space-time	smooth
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Small-scaled	space-time	rough
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Space-time	smooth	and	space-time	rough	recombination

STARIMA

ANNs

Space-time	smooth	
prediction

Space-time	rough	
prediction

Space-time	series	
prediction
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Resulting	accuracy	of	the	space-time	models
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Conclusions

All	models	show	better	accuracy	with	respect	to	a	naive	method	for	short	
term	predictions	up	to	one	day.	

STARIMA	and	the	Divide-and-Conquer	method	show	better	accuracy	up	to	2	
days,	but	the	STARIMA	method	has	an	overall	better	performance.

The	resulting	models	could	enable	EV	drivers	to	check	in	advance	the	
predicted	availability	of	the	charging	facilities	at	their	future	destination	and	
estimated	time	of	arrival.	
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