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Informa>on	principle	of	dynamics	
The	func1onal	has	the	form:	
	
	
	
		

	Op1mal	distribu1on:	
	deno1ng	the	norm	as								:			
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Lyapunov	spectrum	decomposi1on	

		In	the	applica1on	of	this	principle	there	is	a	
decomposi1on	which	has	the	following	form	
for	the	global	Lyapunov	exponents:	
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Correla>on	integrals	of	Kp	
&	DST	indices	

Data for: 06.2015 -04.2016. 
Kp(avg) ~ 20; 
DST(avg) ~ -18; 



Correla>on	integrals	of	Kp	
&	DST	indices	

Data for: 03.2013 -12.2013. 
Kp(avg) ~ 16; 
DST(avg) ~ -9,6; 



Correla>on	and	Phase	
dimensions	of	Кр	&	DST	indices	

Data for: 06.2015 -04.2016. 
Kp(avg) ~ 20; 
DST(avg) ~ -18; 



Correla>on	and	Phase	
dimensions	of	Кр	&	DST	indices	

Data for: 03.2013 -12.2013. 
Kp(avg) ~ 16; 
DST(avg) ~ -9,6; 



Lyapunov	spectrum	decomposi1on	

Data for: 06.2015 -04.2016. 
Kp(avg) ~ 20; 
DST(avg) ~ -18; 



Lyapunov	spectrum	decomposi1on	

Data for: 06.2015 -04.2016. 
Kp(avg) ~ 20; 
DST(avg) ~ -18; 



Correla>on	integral	of	AE	index	

Data for: 06.2015 -04.2016. 
AE(avg) ~ 258 nT; 



Correla>on	and	Phase	
dimensions	of	AE	index	

Data for: 06.2015 -04.2016. 
AE(avg) ~ 258 nT; 



Lyapunov	spectrum	
decomposi1on	for	AE	index	

Data for: 06.2015 -04.2016. 
AE(avg) ~ 258 nT; 
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The	func>onal	of	es>ma>on	
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The functional with the Euclidean norm: 
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NARMAX	predic1on	for	Kp	index	



•  By	using	the	correla1on	matrix	method	for	DST	
and	AE	index	we	found	the	op1mal	neural	
network	and	the	op1mal	NARMAX	model	are	
the	same.	We	used	one	neuron	to	predict	the	Kp	
index.	The	bilinear	summa1on	func1on	of	the	
neuron	is	shown	in	Fig.	1.	The	neuron	is	
presented	with	a	sigmoid	ac1va1on	func1on.	
The	correla1on	coefficient	is	92%	for	such	an	
op1mal	neuron	and	the	op1mal	NARMAX	model	
without	mul1colinear	members.		



•  By	using	the	correla1on	matrix	method	for	
DST	and	AE	index	we	found	the	op1mal	neural	
network	and	the	op1mal	NARMAX	model	are	
the	same.	We	used	one	neuron	to	predict	the	
DST	and	AE	indices.	The	summa1on	func1on	
of	the	neuron	is	shown	in	Fig.	2	and	Fig.	3.	
These	neurons	are	presented	with	a	ac1va1on	
func1on																					.	The	correla1on	
coefficients	are	shown	in	Fig-s.	
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Fig. 1 Fig. 2 



Fig. 3 AE index 



Thanks		
for	your	aven1on	

	



Чисельні	результати	для	
системи	Лоренца	



Чисельні	результати	
для	системи	Ресслера	



Чисельні	результати	
для	лінійної	системи	



Чисельні	результати	
для	білінійної	системи	
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