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COORDINATE	 SYSTEMS	MATCH

DEVICE	COORDINATE	SYSTEM
(DCS)

HEAD	COORDINATE	SYSTEM	
(HCS)

HPI	COILS	FIT	PROCEDURE

• Preparation:	define	HPI	coils	position	relative	to	HCS
• Before	each	run:	current	injection	in	HPI	coils
• MEG	detects	HPI	coils	position	relative	to	DCS
• Least	squares	fit	find	a	suitable	transformation

composed	by	a	rotation	matrix	R	and	a	traslation	vector	T

~r = R ~r 0 + ~T

Required for	source	reconstruction

Any	point	in	the	brain	can	now	be	
related	also	to	sensors	position

Not here…	just	an	example	!
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HEAD	POSITIONING	 PROBLEMS

NON	OPTIMAL	POSITIONING

Subjects move
during experiment

A	sort of	“optimal”	position	exists
(depends also on	anatomy)

should be	ideally close to:

~T = [0, 0, 40mm]

Different transformations
are	fitted accross runs

(R , ~T )

HEAD	MOVEMENTS

Unconsistencywhen
concatenatingdata

RUN	#1 RUN	#2 RUN	#3 RUN	#4 RUN	#5 CONCATENATED

Head	too far	from	sensors

Decrease in	SNR	of	
recorded brain	activity

?
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SOLUTIONS
IT	IS	IMPOSSIBLE	TO	COMPLETELY	AVOID	THIS	PROBLEM
SOME	OFFLINE	PRE-PROCESSING	IS	ALWAYS	REQUIRED

PIPELINE(S)

Inspection of	head	displacement during experimental session

SENSOR	SPACE	APPROACH REALIGNMENT	IN	SENSOR	SPACE

A	referencehead	position	(R,T)	for	realignment

A	method to	transformsensors data	as they
had been recordedwith	head	in	reference
position	(Maxwell	equations enter here…	)

SOURCE	SPACE	APPROACH	(SUGGESTED)

Co-register each run on	subject (or	default)	
anatomy and	analyzedata	in	source	space

Whatdo	we need ?
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HEAD	POSITION	 INSPECTION

HeadPositionHistory

A	tool for	offline	checkingparticipant
head	displacement.
Automatically suggest a	reference.

Command line	syntax:

HeadPositionHistory FOLDER_WITH_FIFF_FILES [REFERENCE_FIF_FILE]

SUGGESTED	REFERENCE

(R , ~T ) �! ~T = min
~Ti

X

j 6=i

k~Tj � ~Tik2
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SIGNAL	SOURCE	SEPARATION
Well,	wehave a	referencenow,	but howto	transformall sensors data asthey

had been recordedwith	the	participant head	in	the	referenceposition	?	

SIGNAL	SOURCE	SEPARATION	(SSS)
a.k.a.	

MAXWELL		FILTERING

BADCHANNELS	INTERPOLATION

REALIGNMENT	IN	SENSOR	SPACE
a.k.a.	MaxMove

SOFTWARE	SHIELDING


