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9.1 NEW WINAOW........eiiiiiieiiiiie ettt e sttt e e st e e e e s aanbr e e e e e e s annn e e e e e e sannnneeeeeas 134
2 O Yo7 Lo [ PSPPSR 134
9.3 Tile HOMZONTAL.......ceeiiiiiiieeeee et e e e s ennnne e e e s 134
9.4 THlE VEIHICAL ...ttt e e s e e e s s e e e e s ee e e e s 134
9.5 AITANGE ICONS ...ttt ettt et e e e e e e e e e s e e e e e e e e e e e et e eaaeeaeeeesessaesaaaannnnnnrnnes 134
10. Help .o 134
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1. File

1.1 New

1.2 Open...

File[F] Acquisl@) EditE) MRIM] Analwsisid)

Mew(M] Cirl+M
Open(]... Ctrl+0
Transfer(T]... Ctrl+T
Suzpended File List()

SavelS] Ctrl+5
Save Asfa)..

Cloge(C)

Cloze Al

Pack MEG file(K)
Unpack MEG filelJ]

Grand AveragelG]

Export[E]

Import(l]

Block Espart(F]

Mavigator File(d] 4
BESA Expart[B] 3
MR File(t) 3

MEG Marker PositioninglL]

Frint[E)... Cirl+F
Frint Previewly]
Frint Setup(B])...

1 soundiman-closedeyes-2

2 SEF400-chOCorrmap. ave

3 C:AMy Documentsh.. ASEFS ef400
4 aef1

5R3-5ub03-G0

Exit]<]

This command is not available. The new file is created only upon the actual measurement by

using “MEG measurement” command described in Section 2.7.

The dialog to choose the MEG file to be opened will appear. The MEG file is specified by the

extensions, which are defined in the Measurement Options dialog described in Section 2.8.

1.3 Transfer...

This command transfers the files recorded in “transfer suspended mode” from the DAQ PCs
to the main PC. The dialog to choose the file to be transferred will appear after selecting the
command. If the size of the recorded data file is too large, the time to transfer the data from
each DAQ PC to the main PC becomes very long and interrupt the smooth test. In that case,
the user can select “transfer suspended mode” upon starting the recording.

When the data files are recorded with transfer suspended mode, they are stored on the hard
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drives of each DAQ PC. These files must be transferred to the main PC before analysis.
When the user would like to transfer the data files all at once, not one by one, use

“Suspended file list” command described in Section 1.4.

1.4 Suspended File List
The dialog to show the suspended file list will appear. The user can see the list of the files
which have not been transferred yet. The files to be transferred can be chosen from the list.

This command transfers multiple files all at once.

Suspended File List

Date and Time Size[byte] Filename
) Refresh |

Transfer |
Transfer Al |

Trazh |

1.5 Save

The modification on a data file is overwritten by this command.
1.6 Save As...

The data file is saved as the new file.
1.7 Close

This command closes the file. If the modification of the data file has not been saved yet, the

dialog asking if it should be saved or not will appear.

12
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1.8 Close All
This command closes all opened files. If there are the data files which have not been saved

yet, the dialogs asking if the modification should be saved or not will appear for each file.

1.9 Pack MEG file
This command compresses the raw data file in order to save space on the hard drive. This
command cannot be applied on the averaged data file. The compressed (packed) file cannot

be opened until expanded (unpacked).

1.10 Unpack MEG file

This command expands the compressed raw data file.

1.11 Grand Average
This command creates a new data file of the grand average between the multiple data files.
The dialog to choose the data files will appear. The user can choose the multiple data files to
be averaged at once on the dialog. The sampling rate and the data length of all the data files
to be averaged must be identical.
After choosing the data files, the dialog to set the filename of the grand average data file will

appear.

1.12 Export
The data on the MEG data file can be exported to other applications as general binary or ascii
files. The file format of the binary/ascii file, the exported channels, and the temporal region
to be exported are also selectable. If the data is exported as an ascii file, the unit of the values
are also selectable. After setting the file format, the dialog to set the filename of the exported

data file will appear.

13
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to export the raw data in binary format, the Units should be set
to A/D; to export the data in Tesla, the Units for the MEG
channels should be set to Tesla. If the users are exporting non
MEG channels, and want them not in binary, then set Other
channels to Volts.

Ok |
UniMEG channel] ; £ 4D £ vl A/
Cancel
UritOther channell  © Tesla ™ AJD ol

File: Type: v Text & Text " Binary " Binary " Binary
(New Line) [TAE) (B4-bit Fieal) [32-bit Rieal) (16-bit integer)

Charinel : & &l Channel " Selected Charmel  Select Channel K

Stat Timefmsee  [50 T The file type for raw files may be 16-

bit or 32-bit integer (if the users are
using A/D units) or 64-bit real (=64
f bit floating  point/binary/double

End Time[msec] 350

format): averaged files should
always be exported as 64-bit real.

Start time and End time are

determined by the users, and

are listed in milliseconds. The
length of the file should
alreadv be set as default.

Select the necessary sensors (e.g. 0 to 160) (see Selecting
Channels below) and export them ONLY by pressing “Selected
Channels,” or export every channel by pressing “All channel”

1.13 Import
The data from the other application can be imported to the MEG data file. The imported data
file must have the same format as the exported data file by the “Export” command. The file
format, the channels, the temporal region, and the unit for the ascii file are selectable as seen
with the “Export” command. The imported data will overwrite the existing data on the MEG

data file.

1.14 Block Export
If there are several MEG files whose data should be exported as general binary or ascii files,
the user does not need to repeat the same procedure many times with this command. The
dialog to choose which files should be exported will appear. Then all of the selected data files
will be exported in the same format at once. The directory of the exported files is the same as
the original data files. The filename of the exported data files is decided automatically for
each one. It is the same as the original filename but the extension is changed to the specific

one of the file format.
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1.15 Navigator File
The imported MR slice image can be saved as the set of the bitmap image files by commands
in this category. The bitmap file is the general image file format of Windows, whose file

extension is “.bmp”.

1.15.1 Axial View
The dialog to set the filename and the directory for the exported image files. The series of the
image files of the axial view of the MRI slices can be saved. The number of the slice is

attached to the filename of each image file automatically.

1.15.2 Coronal View
The dialog to set the filename and the directory for the exported image files. The series of the
image files of the coronal view of the MRI slices can be saved. The number of the slice is

attached to the filename of each image file automatically.

1.15.3 Sagittal View
The dialog to set the filename and the directory for the exported image files. The series of the
image files of the sagittal view of the MRI slices can be saved. The number of the slice is

attached to the filename of each image file automatically.

1.16 BESA Export
BESA (Brain Electrical Source Analysis) is the widely used software for source analysis and
dipole localization in EEG and MEG research. The commands of this category are
responsible for exporting the data of the MEG file to BESA format. Before using the
commands in this directory, the matching process between the MRI and the MEG

coordination systems should first be finished.
1.16.1 Electrode Configuration

The information of electrode configuration is exported to a text file with the extension of

* ela.
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1.16.2 Position File

The information of the position and direction of each sensor are exported to a text file with

the extension of *.pos.

1.16.3 ASCII Data

The temporal waveform data of every channel is exported to a text file with the extension of

*.asc.

1.16.4 Surface Point File

The dialog to pick up the preauricular, nasion, and 15 points on the surface of the head from
the MRI data will open. The positions of the picked-up points is exported to a text file with

the extension of *.sfp
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1.17 MRI File
Meg Laboratory can treat the MRI data only transformed to the specific format. These
commands transform the general formats of the MRI data files to the Meg Laboratory MRI

data file format with the extension of *.mri.

1.17.1 Create MRI File from DICOM-3 file

The dialog to select the set of the DICOM files of the MRI data will appear. The selected files
are combined and transformed to a single file in the Meg Laboratory MRI format. The
extension of the transformed file is *.mri. After choosing from the set of the original data files

in DICOM format, the dialog to name the created MRI data file will appear.
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1.17.2 Create MRI File from pixel data

The dialog to create the Meg Laboratory MRI data format file from the set of the general
image files will appear. To make the MRI data file created by this command equivalent to the
file from the DICOM format file, it is necessary to input the information of the patient, the
binary format of the original data files, slice features of the set of the original files, the pitch
of the pixels, etc. After setting the parameters in this dialog, another dialog to name the

created MRI data file will appear.

Create MBI file from PIXEL data
L ady | Cancel |

Insert(l] |

Cut(T) |
Faste[F] |

Arrange by File Mumeric
Amrange by File Mame

Arrange by File Extension

Reverse

il

Tatal O filez

— Patient Information

Patient ID: | Detail |

Patiend Name: I
— Pinel Repregentation————————————— Eyte Order

I signed  16-bit vl & Little Endian ™ Big Endian
 Slice Feature:
Fixel Size[dot] FOW[ram] Image Drientation

ColumniLeftto Right)  [256 | |Right to Left =l

Fow(Top to Bottarn]: |255 |2DD IAnterior to Posterior j
— MRI Data Set

Right to Left Anterior ko Posterior Foot ta Head
Increment Size[mm]: 0 0 15
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1.17.3 Create MRI File from digitizer data

This command creates the MRI data file in Meg Laboratory MRI data file format with the

extension of *.mri from the EMSI data files acquired by the 3D digitizer of Polhemus, such as

FASTRAK or ISOTRAK. The dialog to input the patient information and to select the

filename of head shape file and marker coil file from EMSI and to assign the coordination

system will appear. The head shape file and the marker coil file have the extensions of *.hsp

and *.elp, respectively. After setting all the parameters, the dialog to name the created MRI

data file will appear.

Create MRI file from Polhemus data

|— Patient Information

D etail |
Load the head shape file. ...
| T

—Head Shape File

Filenarme: \-

Summary: Search |

— Marker Coil File
Filenarme: I
Summary: | Search |

e

Load the marker coil file.

— Coordinate System in Head Shape File and Marker Coil File

Pixel Size[dot] FO%[mm] Orientation
H-ais: |24D |240 IF'osterior to Anterior 7 |
y-awis |240 |240 IFlight to Left j
2-ais: |24D |24D IFoot to Head =l
— Previe

The preview of the head shape described
by dots will appear here.

Cancel |
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1.17.4 Setup Head Coordinate System

This command assigns the head coordination system to the existing MRI data file in Meg
Laboratory format. The dialog to select the MRI data files in Meg Laboratory format will
appear. After choosing the filename of the MRI data file, the dialog to set the coordination
system will be opened. The information of the coordination is attached to the MRI data file

upon clicking the OK button in the dialog.

Setup Head Coordinate System

Sagittal View Cancel

Slice no, = Slice no. [13 = Shice e, [13 =
Methee  [ieft _Right..Anterio(MidPoint) =l " Enable 1 Disable
[%1 [v1 [Z]
B Leftxe) 43 89[mm] _‘:;f 1.24{mm] _1:3' 50 80[mm] _13 Display Pick Inc/Dec 1mmdclick -

Right(x) B0Hmm = T 50.800mm] =] Display Pick
[ | Anterior(y-] -8.87[mm] _1:;1 26.74[mm] _|:;| 50.80[mrn] 3 Display Pick.
Mo Pick
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1.18 MEG Marker Positioning

The dialog to estimate the positions of the MEG marker coils will appear. Another dialog to
choose the marker coil measurement file will be opened upon clicking the Search button.
After selecting the marker coil measurement file, the estimation starts upon clicking the
Execute button. The result of the estimation is graphically shown on the dialog. Once the
estimation is executed with a certain file, the result is stored in the file automatically. Load
button can call the previously estimated result and the user doesn’t need to execute the second
estimation.

If the users have more than one marker coil measurement file for the same session, the users
may compare values. Press the Compare button. The users will be asked to load the second
file. The differences between the localizations will be presented numerically and may also be

presented graphically. If the answer is “yes” to the display, circles will represent the

first/current file, and crosses will represent the second file.

Estimate MEG-Marker 2
2) Execute the localization

command.
Marker Filename: IE:\My DocumentshS ample' AEFWAEF-L-1-mrk. sqd Search | Chncel |
Mumber of Marker: |5 1) Make sure the estimation ;
Efizizres Bhammemms |53 4 parameters are correct. Number of EveoutelE] |
®ECULE|
Aweraging Count: |1s Markers should match the number 1

Tringer Thieshald/D] [150 of working sensors. Reference
Channel is not used. Averaging

Initialization: Ilnit walue File 'I Count should be 16. Trigger Comparsid) |
Channel: Select Channell Threshold should be around 160.
Compaction(C) |

Estimated Marker Positions on MCG

Marker Mo, x[mm] y[mim] 2[mm] theta[deg]  phildeg] momentfém] GOF[%]

1(Red) 591 8413 54,43

2vellaw) €15 89,55 52.00

JBlue)  102E5 -1.39 819

diwhie] 9458 37.38 404 3) Review the results of the localization. In
SBlack]  94.94 -40.46 964

particular, examine the GOF (goodness of fit) of the
I estimations (these should ideally be above 99%).

Sagittal View Coronal View

The locations of the coils are displayed in those
three directions.
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1.19 Print...
The general print dialog will appear. The screen shot of the window of Meg Laboratory can

be printed by this command.

1.20 Print Preview
The general print preview window will appear and the user can confirm the result of the

printing on the screen.

1.21 Print Setup...

The general print setup dialog will appear.

1.22 Exit

Every MEG data file will be closed and Meg Laboratory is exited.
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2. Acquis

If the PC on which Meg Laboratory installed doesn’t have the connection to the DAQ PCs

and SQUID electronics, this menu option will not appear/exist.

Ac

quis(@] EditE] MRI[)
Swstem Definion(C]  »

Auto Tuning Setup(P)
Auto Tuningl)

M anual Tuning(kd]

File(E) 3

MEG Meazurement(E]
Options(T]

Contral Panellw) 3

ReB oot DAG(ER]
Shutdown DAQ(S)]

Maintenance(R] »
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2.1 System Definition

|AcquisLEl_] EditE] MRIM] Analpsizld] ToolT] Prope:

Auta Tuning Setup(P)
Auto Tuning(2)

fanual Tuninglhd]

= affeet Tumimal L]
File(E) 2

MEG Meazurement(E]
Options(T]

Control Panelf] 3

ReBoot DARIE)
Shutdawn DARS)

Maintenance(R ] 3

2.1.1 System Scale
The System Scale Setup dialog will appear. Here, the user can set the number of the DAQ
PCs, the number of A/D boards installed on each DAQ PC, the number of the channels on an

A/D board, and the number of the SQUID electronics.

System Scale Setup

Slave count: |2
Cancel I

AD board count/slave: |2

Charnel count/AD board: I1 6
|4

Hanger unit count;
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2.1.2 Channel Definition
The channel definition dialog will appear. The user can check or modify the type, position,

and direction of each sensor and assign the names to the optional channels on the dialog.

Channel Definition

Channel Count: |64 Cancel

Chanrel List:

Ch 0: Axial Gradiometer
Channel no1: Asial Gradiometer
Channel no.2: Asial Gradiometer
Channelno.3: Axial Gradiometer
Channel no.d: Axial Gradiometer
Channel no5: Axial Gradiometer
Channel no.6: Axial Gradiometer
Channel no.?: Axial Gradiometer
Channel no.8: Auxial Gradiometer

Impart

Channelno.9:  Auxial Gradiometer Undofl)
Channel no0:  Axial Gradiometer
Channel no11:  Axial Gradiometer CopyiC)
Channel no12: Asial Gradiometer
Channel no13: Asial Gradiometer b Paste[F]

Ble ek

Channel no14: Axial Gradiometer
Channel no 15 Axial Gradiometer
Channel no16:  Axial Gradiometer
Channel no17: Axial Gradiometer
Channel no. 18 Awial Gradiometer
Channel no.19:  Axial Gradiometer
Channel no.20:  Axial Gradiometer
Channel no.21:  Axial Gradiometer
Channel no.22 Axial Gradiometer
Channel no.23:  Asial Gradiometer
Channel no.24: Axial Gradiometer
Channel no.25: Axial Gradiometer
Channel no.26: Axial Gradiometer
Channel no.27: Axial Gradiometer
Chahnel no.28:  Axial Gradiometer ﬂ

Channel Description

Channel Type: |Axial Gradiometer ﬂ

Abbreviation Mame:

Senzor Position[mm]: % |U.1 5 W |-42.B2 z |1 a4
Sensor Direction[deg]: theta:|U.92 phi: |9?. 4

B aseline[mm]: ’W

Baszeline Direction[deg): theta:| phi: |

Pick-up Cail Sizefmml; ~ [1550

Type Code: ’—

10 Mumber: ’—

Analog Gain: ,—

26



Meg Laboratory Reference Manual

2.2 Auto Tuning Setup

Usually, this command is only used upon the initial installation process or in the regular

maintenance process. The user must not use without the advices of the service support.

The dialog to set the mode of the auto-tuning and the parameters for tuning will appear. There

two modes of the auto-tuning: Full-tuning and Voffset-tuning. Full-tuning adjusts the two

parameters of the SQUID sensors: bias current and offset voltage. Voffset-tuning adjusts

only the offset voltage.

Setup Auto-Tuning Parameters

Tuning kode: IVoffset Tuning & l

HFF: Dc hd
LPF: [tkHz =]
BEF: [thRu™ =]
Input Gain: we i
Output G ain: w20 =

Sampling Frequency[Hz]: I‘I ]

Acquisition Time[sec]:

Cancel |

2.3 Auto Tuning

The command tunes the parameters of all the SQUID sensors automatically. Before the MEG

measurement, the user must execute this command.
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2.4 Manual Tuning

Usually, this command is only used upon the initial installation process or in the regular

maintenance process. The user must NOT use without the advice of the service support.

The SQUID electronics are fully controlled directly on the dialog.

Manual Tuning

Fo =TT+ s Te 7 T=eTs[wluzelehs

LI ILLLIL

e e e e [
e[ anlw[ @l = 2[e[s[m[w]a]s[s%[a]s

(I s I
AT T T T T

[zl | =2 = | ]| o | ]| =] = o | oo e ] (o ]

2.5 DC offset Tuning

This command is not implemented.
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2.6 File

Usually, the commands in this category are only used upon the initial installation process or
in the regular maintenance process. The user must NOT use without the advice of the service
support.

The two parameters of the SQUID sensors, bias current and offset voltage, can be saved to a

file and loaded from the file by the commands in this category.

Acquisi@] EdHE) MRIM]  Analysisfs) ToolT) Prop

Svstem Definition[C]  » “ﬁ IE m l@’;;\\

Auto Tuning Setup(P]

Auto Tuningf)
Manual Tuning(hd]
File(E) 3 LoadL]
MEG Measurement(E) s
Optionz(T] Load Init File[S)

Save Init File(l
Contral Panellw] 3 G

Save Az TextFile(T
ReBoot DAG(E) e

Shutdown DARQ[S)
Maintenance(R] 3

2.6.1 Load
The settings of the two parameters of the SQUID sensors (bias current and offset voltage) are
stored in a file and thus can be called and set to the SQUID electronics by this command. The

dialog to select the file to be opened will appear.

2.6.2 Save As
The current settings of the two parameters of the SQUID sensors (bias current and offset
voltage) can be saved to a file by this command. The dialog to name the file to be saved will

appear.

2.6.3 Load Init File
This command enables the user to reset the initial settings for the two parameters of the
SQUID sensors (bias current and offset voltage) back to their initial state which was stored by

the command Save Init File.
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2.6.4 Save Init File
The current settings for the two parameters of the SQUID sensors (bias current and offset
voltage) can be saved as an initial state. To recall the initial state, the command Load Init File

should be executed.

2.6.5 Save As Text File
To analyze the parameters of the SQUID sensors (bias current and offset voltage) this

command exports the current settings of the parameters to a text file.
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2.7 MEG Measurement

The dialog controlling the DAQ PCs and the SQUID electronics will appear. Every recording

of data is executed in this dialog.

Monitor and Acqui

Real-Time Manitar

Station-0 Station-1
Run

" Unit-0,1 o
© Unit2.3 fa Freeze
o o Overlap

Channel |

A
Gealer |Blsec] | Y-Seale | S00mYoll S o
™ Tesla

Sensor Control

HFF: |2Hz = Input G ain;:

LPF: |200Hz = Output

BEF: |THRU ¥

D ata Acquigition
Patient Infarmation

| [
|"¢'I ﬂ | Unlock

Sensor
Check

Patient | Detail

Patiend |

Continuous Mode Evoked Mode Marker Measurement
Start | Start | Start |
Abort | Undo | Abart |

Pause

Abort

Stimulatar
Check

History
Date and Time

[P ]
[ = ]

Condition Library
Import Conditions

File

33 Jul 2917:.0257 2002
34 Jul 2917:36:20 2002
35 Jul 29174203 2002
36 Jul 307171:57:171 2002
37 Jul 3012:08:43 2002
38 Jul 3012710:25 2002
29 Jul 301271220 2002
40 Jul 30 12:46:24 2002
41 Jul 3012:47:24 2002
42 Iyl 3012:48:37 2002

Syshoise_20020729.con 4
marker_test.mrk
FirstTrialTofMeazuretd CGESigr
noise_check.con
noize_checkZ con
noize_check3.con
noize_check04.con
hoize_checkO5.con
noize_check5.con
noize_checkl5.con
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2.8 Options

The Measurement Options dialog will appear. The user can choose the behavior of the

SQUID electronics upon launching Meg Laboratory on the dialog. The settings for the default

file extension of the MEG data files in every mode can be changed, but this is NOT

recommended. Other trivial settings relating to data acquisition can be changed in this dialog.

Measurement Options

~FLL Paramet

Start up:

— Intemal Trigger Control

W &woid Syncronizing with Power Line

— Default File Extansition

Fiaw Data of Continuous Mode:
Raw D'ata of Evoked Mode: fa
Averaged Data of Evoked Mode:

con
P
ave
StdDev Data of Evoked Mode: ISEI—
I—

Marker Measurement: k.

—Alarm Meszage
¥ Sleep Channel

¥ Aliazing

— Sleep Channel
I= | Wi avetorm o Feal Time foriter

I ol rteranl ate:

— Real-Time Monitar

W Comespond to Lock Al nlock Status

Maonitor Refresh Rate[Hz]: IED

™ Monitor Refresh Alam

— Historical Log

¥ Diata Acguigiion Histor

— Data File

Label Set |

Cancel |

2.9 Control Panel

This command is not available.

2.10 ReBoot DAQ

This command reboots all the DAQ PCs remotely.
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2.11 Shutdown DAQ

This command shuts-down all the DAQ PCs remotely.

2.12 Maintenance
2.12.1 Abort DAQ
The command forces a termination of the software for the real time monitors on each DAQ

PC.
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3. Edit

3.1 Undo

3.2 Cut

3.3 Copy

This menu appears only when MEG data files are opened.

1zl ]

Edit[E] MRIM) &nalysisfd) Tool(T)

Btz

[t
Eopy(E]
Easte(E]

(Sl
St +E
(Bt

Comment[K]

Patient InfolJ)

Channel Infold]

Macro Cormmand(G)

HFF[H)
LPFIL]
BPF(S)
BEF[M]
Customized Filker(F]

Maoving Awerage(td]

Baseline Correct(E]

Absolutel£]
Multiplyl]
Powerli]

Channel kath, Operationl)
File Math. Operation[¥]

Extract{t]
Thir out{Q]
Patechil]

Fonward Problem(=]

Moise Feduction(B)

Aeeragingl]

The command removes the effect of the previous command in the category of Edit and

returns the data to the previous state. When this command is executed, the dialog confirming

the operation will appear.

This command is not available for this version.

This command is not available for this version.
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3.4 Paste

This command is not available for this version.

3.5 Comment

The user can input comments for the data file. The history of the comments is also preserved.

The comments can be imported from other MEG data files.

Comment Editor B
oK |

Carmment: testd ;|
[rd ax255char] Cancel |
H
Tatal = 5 char

~ Camment Sting No.1

test

Data and Aug 17 11:40:06 2003

Size | 4char

~ Camment Stiing o

L]

Data and

Siee |

Faste:
Delete

- Comment String Mo,

Data and

Faste
\zfziz

- Comment String Mo.4

Data and

Size |

Faste
\zfziz
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3.6 Patient Info
The user can input or modify the information of the patient. The information can be imported

from other MEG data files or MRI data files.

Patient Information |

Patiert |D:

Cancel I

Patient Mame:

Birthday:

Sex

Import from MEG

Handedness:

M

Impart from MBI

3.7 Channel Info
The channel definition dialog will appear. The user can check or modify the type, position,

and direction of each sensor and assign names to optional channels in the dialog.
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3.8 Macro Command
The Macro command dialog will appear. The user can define a sequence of the commands in
the Edit category; which is frequently used as a macro. The defined macro can be executed in
the dialog. The commands that can be used in a macro are: HPF, LPF, BPF, BEF, Customized
Filter, Moving Averaging, Baseline Correct, Absolute, Multiply, Power, and Channel Math.

Operation.

Macro Command

— Macro Comnmand List — Macro Mame Close |
I ..... untitled-1..... Caas) |

— Command

=
Executef] | HPF[H] Copy(C] Delete(D)] Paste[P]
LPFIL]
BPF(5]
BEF[M)

Customized Filker(F]

Maving Average(M)

Baszeline Correct(E]

Absolute[Z]
Pultiplaf]
Powerh]

Channel Math. Operation(y] »

Cancell)
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3.9 HPF
The High Pass Filter dialog will appear. The user can set: the cut-off frequency of the filter,
window type, width of the digital filter, and the specific channels to be filtered. The frequency
response of the filter can be checked graphically.
Cutoff Frequency[Hz]: |3 - l
Cancel |
‘window Type: IHamming window 'l
Filter Width[2F1} [2 | Filter width = 667[point] Responss |
Chanine : & Al|Channel ¢ Selected Channel
Cutoff Frequency[Hz]: |3 'l &I
Cancel |

‘window Type: IHamming whindow 'l

Filter Width[=2PI]; [2 ~| Filter width = 667[point]

Channel ; & AlChannel ¢ Selected Channel

Cutoff Frequency=3[Hz], Window=Hamming Window, Filter width=667]

40 A0
o £
g 30 308
35 &

L5
]
20 0w
[
e
(=
1 1
0 i

1 1

-20 -20

-30 { -30

40 J 40

i] 1a 20 30 40 50 60 0 a0 a0 ]
Fregquency[Hz]
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3.10 LPF
The Low Pass Filter dialog will appear. The user can set: the cut-off frequency of the filter,
window type, width of the digital filter, and the channels to be filtered. The frequency
response of the filter can be checked graphically.
Low Pass Filter
Cutoff Frequency[Hz]: g0 A
Cancel |
‘window Type: IHammingWindow 'l
Filter ‘width[ 2P} 10 ~| Filter width = 201[point] Riesponss |
Chatel: & AlChannel ¢ Selected Channel
3.11 BPF

The Band Pass Filter dialog will appear. The user can set: the cut-off frequency of the filter,

window type, width of the digital filter, and the channels to be filtered. The frequency

response of the filter can be checked graphically.

Low Pass Filter

Cutaff Frequency[Hz]: 1] -

Wwindow Type: IW

Filter Width[2PI] [0 =] Filter width = 201[point]
Channel : & AlChannel  © Selected Channel

Cancel |
Fesponze |
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3.12 BEF

The Band Elimination Filter dialog will appear. The user can set: the cut-off frequency of the
filter, window type, width of the digital filter, and the channels to be filtered. The frequency

response of the filter can be checked graphically.

Band Elimination Filter

Cutaff Frequency[Hzl |1 75 S |1 a5 =]
Cancel |

‘window Type: IW

Filter Wwidth[*2F1]: |2 vl Filter width = 401[point] Response |

Channel : & Al Channel  © Selected Channel

3.13 Customized Filter

The user can apply the original FIR filter to the data by this command. The filter should first

be defined in text file format.

The filter is expressed by the following formula.

y(n) =Y x(n - k)h(k)

where x and y are input and output of the filter, respectively, 4 is the transfer function. &

determines the characteristics of the filter.

3.14 Moving Average

The Moving Average dialog will appear. The point width, method of calculation of average,
and the specific channels applied moving average can be selected in this dialog.

The software can apply moving average to the digitized signals to smoothen out the signal’s
fluctuation. Given a sequence {¢;}"=1, an n-moving average is a new sequence {s}""*'=1

defined from the g; by taking the average of subsequence of n terms,
1 i+n-1

S =— a..

i J
n <%

So the sequence S, giving n-moving averages are
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1
SZ=§(al+a2, a,+as,..., a, +a,)

1
S, = g(a1 t+a,+a,, a,+a,+a,,.., a, ,+a, +a,)

and so on.

Moving Average

Paint width: 169 -
Cancel |
I 169.0[mzec]. 5.9[Hz=]

Calculation : & Simple Average  © Median

Charired : & Al Charinel " Selected Channel
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3.15 Baseline Correct

The Baseline correct dialog will appear. This command corrects the difference in the offset of

each channel by subtracting the average value for a certain time period from the sum of the

original signal. The time region for the calculation of the average and optional functions can

be selected in this dialog.

The user can apply slope adjustment to compensate the linearly increasing/decreasing

tendency of the digitized signal. This function is called slope fit. The algorithm of the slope

adjustment approximate the signal by a linear function and then subtract the linear function

from the original signal.

If the measured signal is contaminated by periodical noise, the software can remove the noise

using the ‘noise template’ technique.

Baseline Cormrect

— Time Domain

€ PreTrigger:[Omzec, 0.0mzec]
" PostTrigger[0.Omsec, 30000msec]
& Full Range:[Omsec, 30000mzec]

" Manual Set  Start Time[msec]:

End Time[msec]:

|-12DD vl
|-1DDD vl

— Optional Function:

I~ Slope Fit

Chanrel : & Al Charnel

™ Moize Template Moise Frequency[Hz]: |50

" Selected Channel

3.16 Absolute

This command calculates the absolute value of the data for each channel at every time slice

and replaces the results of the original signal. The Mathematical Operation: Absolute dialog

will appear and the user can select whether all the channels should be applied to the

calculation or only selected channels.

42



Meg Laboratory Reference Manual

M athematical Operation: Absolute

Execute Absolute Dperation.

Channel : & &l Channel  Selected Channel

Cancel |
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3.17 Multiply
This command multiplies a given value of the data for each channel at every time slice. The
results of the calculation will replace the original data. The Mathematical Operation: Multiply

dialog will appear and the user can select either all the channels to be calculated/multiplied or

only selected channels.

M athematical Operation: Multiply

ultiplier: I-I Cancel |

Channel : & Al Chanmel " Selected Channel

3.18 Power
This command calculates certain values to the Nth power to the values at every time slice of
each channel. The Mathematical Operation: Power dialog will appear. N will be the given

value to be multiplied. The user can select either all the channels to be multiplied or only

selected channels.

Mathematical Dperation: Power

Exponent: I1 Cancel |

Channel : & Al Channel " Selected Chatnel
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3.19 Channel Math. Operation
The commands in this category calculate operations between data of multiple channels and

then overwrite the existing data of a channel with the result of the calculations.

Edit[E] MRIM) &nalysisis) ToollT) Property(F] Viewly] ‘windowl

1 (L] [Er]+
(] [t
et [ [Ef| 15
FastelE] [Efr| )
Comment(K]

Fatient Infald]

Channel Info(d]

Macro Command(iG]

HFF(H)
LPFIL)
BPFIS)
BEF(M]
Customized Filter(E]

Moving Average(t]

Bazeline Comect(B]

Abzolutel£]

Fuiltiplyl<]

Powerlw]

Channel Math. Operationi) e asimum)

File Math. Operation(y’] (3 tinirurm(l]
Average(y)

Ext.ract[M] ‘wieighted Averagelw!)

Thin out[d] RMS(E)

Patchil]

Forward Eratlem=]

Moise A eduction(R]

Ayeraging(d]
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3.19.1 Maximum

This command compares the values of the selected channels at every time slice and creates a
new waveform by extracting the maximum value. The unit of measurement for the data can
also be selected as either A/D or Tesla. This means that the user can select whether the data
should be calibrated before operation, or not. The channels to be calculated and the
overwritten channels can be selected as either Source Channel or Target Channel,

respectively.

Maximum calculation
u]

Cancel |

Target Channel:

Source Channel:

I—
|
Select Chantel |

Caloulation: = Tesla a0

3.19.2 Minimum

This command compares the values of the selected channels at every time slice and creates a
new waveform by extracting the minimum value. The unit of measurement for the data can
also be selected as either A/D or Tesla. This means that the user can select whether the data
should be calibrated before operation, or not. The channels to be calculated and the
overwritten channels can be selected as either Source Channel or Target Channel,

respectively.

Minimum calculation

Cancel

Target Channel:

Source Channel:

||
|
Select Channel |

Calculation: & Tesla & AD
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3.19.3 Average

This command calculates the average values of the selected channels at every time slice and
creates a new waveform. The unit of the data can be calculated in either A/D or Tesla. This
means that the user can select whether the data should be calibrated before operation, or not.
The channels to be calculated and the overwritten channels can be selected as either Source

Channel or Target Channel, respectively.

Average calculation

Target Channel: || Cancel |
Source Channel: I

Select Channel |

Calculation: = Tesla & a0

3.19.4 Weighted Average

This command calculates the weighted average of all the channels at every time slice and
overwrites the data with the result. A text file which has a list of the weight coefficients
(which we call Weight File) should be prepared before executing the command. The Weight
File and the overwritten channels are selected in the dialog. The unit of measurement for the
data can be selected as either A/D or Tesla. This means that the user can select whether the

data should be calibrated before operation, or not.

Weighted Average calculation

Cancel |

Target Channel:

weight File: f
Search |

Calculation: & Tesla (Y]
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3.19.5 RMS

This command calculates the Route Mean Square of a specific set of the channels at every
time slice and overwrites the data with the result. The channels to be calculated and the
overwritten channels can be selected as either Source Channel or Target Channel,

respectively.

RMS calculation

Target Channel: || Cancel |

Source Channels:  ©* Current Select

€ Select Channel Select Channell

3.20 File Math. Operation
The commands in this category calculate between the active file and the other files. The result

overwrites the active file.

EditlE] MRIM] Analysisfa) ToolT)
(] [tz

(S0t [etr e
[EapyE] [Etr (=
Paste(E] [Etr] ¢

Comment[K]

Patient Infold)

Channel Infol&)]

M acro Command(G]

HFFH]
LPF[L)
BPFIS]
BEF[M]
Customized Filker(E]

M oving Average(td]

Baszeline Carrect(E]

Abzolute[Z]

P ultiplo <]
Pawerlia]

Channel kath. Operationfy) 3
Filz Math. O peration[r] Add(a)
Subtract(S]
Concatenate(C)

Estract(]
Thin out{Q]
Patchil]

Eanmard Eratlem(=]

Moize Reduction[R]

Aweraginglé]
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3.20.1 Add

The data from a certain file is added to the data in the active file one channel at a time. The
result of the addition overwrites the active file. The user can then select the file and the
channels to be added. The sampling rate, data length, and number of the channels should be

identical between the two files.

M athematical Operation: Add

Filename: I Cancel |
Search |

Channel : ¥ Al Channel " Selected Charnel

3.20.2 Subtract

The data from a certain file is subtracted from the data in the active file one channel at a time.
The result of the subtraction overwrites the active file. The user can then select the file and
the channels to be subtracted. The sampling rate, data length, and number of the channels

should be identical between the two files.

M athematical Operation: Subtract

Filename: I Cancel |
Search |

Channel : i+ Al Channel " Selected Channel

3.20.3 Concatenate
The data from a certain file is linked with the data in the active file. The user can then select
the file and the channels to be concatenated. The two files must have the same number of

channels and have been recorded at the same sampling rate.
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3.21 Extract
The data can be cut out between two given time slices. Start time and End time can be set in

the dialog. The data in the unselected region will be lost.

Extract Time Range

Start Time[sec]: ID Cancel |
End Time[zec]: I30

3.22 Thin out
This command reduces the sampling point in the data. The data will be extracted only at

every “x” time slice — where “x” is the given value for Thinout Count. The data at the non-

extracted time slices will be lost.

Thin out

Thinout Count: |2 VI |
inout Coun Cancel

IHesampIing Frequency = 500[Hz]
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3.23 Patch
This command interpolates the data between two time slices by a linear patch or a spline
patch. The Temporal Patch dialog will appear. The user can set the region and the channels to

be patched and then select the patch type on the dialog.

Temporal Patch

Start Time[mzec]: ID Cancel |
End Time[msec]: |29999

Patch Type: ISpIine Fatch 'l

Chanrel : & Al Charnel  Selected Channel

3.24 Forward Problem
The existing data of each channel at the selected time slice will be replaced by the theoretical
magnetic field calculated from the estimated current dipoles at that moment. This command is
selectable only when the user picks the time slice at which the estimated dipoles are
registered. The calculation of the theoretical magnetic field distribution from the electric
current is called forward problem of electromagnetism. On the other hand, pursuing the
electric current distribution based on the observed magnetic field is called inverse problem of

electromagnetism.
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3.25 Noise Reduction
The Noise Reduction using Reference Channels command will appear upon selecting this
command. This only applies if the system is equipped with the magnetic sensors for the
environmental magnetic noise. In addition, these signals along with the MEG signals need to
be acquired. The noise contaminating the MEG signals can be reduced using the signals from

the circumstance for the reference.

HNoize Reduction uzsing Reference Channels

= [0 ]
|

64111140

—
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3.26 Averaging

The data recorded in the continuous mode or in the evoked mode with raw data can be

applied in the offline averaging operation.

Two dialogs, Offline Averaging [Main] and Offline Averaging [Trigger List], will appear.

This command can only be selected if the data from the active file has not been averaged.

Offline Averaging[M ain]

{0 x|

~ Basic P
Start Time[zec]:

End Time[sec]:

Awerage Count:

Lewvel Rejection

Noise Fieduction:

Pasttrigger Length[msec]:

Pretrigger Length[msec]: 1200

Frame Length{msec]: 2000

Rl

100

& Epable ¢ Disable Set
" Enable * Disable  Set

Execute(E]

I~ “with Carifirm

W Condition Library

Search |

E xpart |

Data Type:
™ Standard Deviation File Import Conditions
i~ Lewvel Trigger i~ bulti-Trigger
Tiieger Ehemmel Im— Connectar Signal
= | Triggen Lire 1
Trigger Level[%]: |5U
I Trigger Line 2
. . - =
Trigger Slope: ILow to High I 1 Trigger Lin i l—
Frame Overlap: @ Enable ¢ Disable| | — Trimgen Line &4
Disp Level | Search | I= [ Triggen e #5
= | Tirigger Line #6
-~ Software Trigger Bookmark I | Tirigger line #7
Import | I= | Tirigger Line #2

Searsh |

 Trigger List

Dffline Averaging[Trigger List]

Add Nowd) |
Rbutton-down(b]

Delete(D)
Delete AlE]

Unda(U] |

MextM] |
Back(B) |

Set Mode 2

Impart(l]
Exportf]

Average
Tuotal Count=0
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4. MR

Meg Laboratory needs the image data that shows the morphology of the brain for the
investigation of the magnetic source. The image data is mainly provided by an MRI system.
All commands in this category treat the morphological data from MRI systems as the

magnetic source estimation.

MRI]  Analpsisfd] ToolT)  Property(F]
Create MR File from DICORM-3 file(D)]
Create MR File from pixel data(F]
Create MR File from digitizer data[3)
Setup Head Coordinate System(H)

v MRl Filename(F]
v Fick MBI Marker(F]

v MEG Marker PositioninglL]

v MRIMEG Matching(G)

4.1 Create MRI File from DICOM-3 file
The dialog to select the set of the DICOM files of the MRI data will appear. The selected files
are combined and transformed to a single file in the Meg Laboratory MRI format. The
extension of the transformed file is *.mri. After choosing the set of the original data files in

DICOM format, the dialog to name the created MRI data file will appear.

4.2 Create MRI File from pixel data
The dialog to create the Meg Laboratory MRI data format file from the set of the general
image files will appear. To make the MRI data file (created by this command equivalent to the
file from the DICOM format file), it is necessary to input the information of the patient, the
binary format of the original data files, slice features of the set of the original files, the pitch
of the pixels, etc. After setting the parameters in the dialog, the dialog to name the created

MRI data file will appear.
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4.3 Create MRI File from digitizer data
This command creates an MRI data file in Meg Laboratory MRI data file format with the
extension of *.mri from the EMSI data files acquired by the 3D digitizer of Polhemus, such as
FASTRAK or ISOTRAK. The dialog to input the patient information, select the filename of
head shape file and marker coil file from EMSI, and assign the coordination system will
appear. The head shape file and the marker coil file have the extensions of *.hsp and *.elp,
respectively. After setting the parameters, the dialog to name the created MRI data file will

appear.

4.4 Setup Head Coordinate System
This command assigns the head coordination system to the existing MRI data file in Meg
Laboratory format. The dialog to select the MRI data files in Meg Laboratory format will
appear. After choosing the filename of the MRI data file, the dialog to set the coordination
system will be opened. The information of the coordination is attached to the MRI data file

upon clicking OK button on the dialog.
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4.5 MRI Filename
This command creates a link between the active MEG data file and the MRI data file created
by one of the commands described in previous sections. The Open MRI file dialog will
appear. Next, select the MRI data file of the corresponding subject to the active MEG data file.
After selecting the MRI data file, the dialog to confirm the subject’s name and ID will appear
before opening the MRI file.
If the user doesn’t have the MRI data of the corresponding subject to the active MEG data file,
the virtual MRI data can NOT be selected.
Once the link between the MEG and MRI data file has been created, the file path from the
MEG data file to the MRI data file is stored in the MEG file. The user doesn’t need to make
the link more than once, unless the relative location of the MRI file is changed.

The option of Without MRI can be selected, if the user wants to delete the link.

Look [ 5ot =] o
SEF. i
File: narne: || DOpen I
Files of type: IMF!I Files [¥.rnri) j Cancel |
V¥ Relative Patt ‘without MR |
itual MAI |
A
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4.6 Pick MRI Marker
The MRI Operation dialog will appear upon executing this command. The user can pick up
the position of the MRI Markers and confirm the assigned positions.
Once this command is executed for a certain MRI data file, the information about the
positions of the markers is stored in the MRI data file automatically. The user doesn’t need to
assign the locations more than once.

If the MRI data file is not linked to the active MEG file, this command cannot be selected.

MRI Operation

Sagittal View Coronal View Cancel

Slice o, [30 = Slice no. [43 = Shice e, [36 =
H  LeftEar |x: 79.25[mm] | v=_1.00[mm] ‘z: -7.70[mm] Display Pick Error=2.55[mm]
¥ Fiight Ear #= 88.65[mm] y= 338mm] z= 470[mm] Display Pick Error=2.46[mm]
B ¥ PreFrontaiCenterf |x: -1.36{mm] | v=-102.13[mm ‘z: 62.80[mm] Display | Pick ‘ Error=1.14fmm]

W PreFiontalLefi #= 38.00[mm] = -92.13(mm] 2= 64300 Display | Pick | Ertor-1.12fmm]
B ¥ PreFrontalRight] w=-A0.75[mm] v= 92.75(mm] z= 6280[mm] Display Pick. \ Error=1.11[mm]

M “Average=1.68 mm]
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4.7 MEG Marker Positioning

The dialog to estimate the positions of the MEG marker coils will appear. Another dialog to
choose the marker coil measurement file will also open. After selecting the marker coil
measurement file, the estimation starts upon clicking Execute button. The result of the
estimation is graphically shown on the dialog. Once the estimation is executed with a certain
file, the result is stored in the file automatically. Load button can call the previously estimated

result and the user doesn’t need to execute the second estimation.

4.8 MRI-MEG Matching

This command can be selected after assigning the position of the MRI markers and estimating
the positions of the MEG markers. The MRI Operation dialog will appear upon executing this
command. The MEG coordination system and the MRI coordination system will be matched
upon clicking the Do Matching button and the error between two systems will then be
displayed. The markers to be used for matching can also be selected by the user in the dialog.

Basically, all five markers should be used for matching.

MRI Operation
Sagittal View B

Siceno. [0 = Slice na. [43 = Siice na. [3 =

H  LeftEar |x: 79.25[mm] | v=_1.00[mm] ‘z: -7.70[mm] Display Pick Error=2.55[mm]

IV Fiight Ear = -88.06[mm] y=-3.38[mm] 2= -4 70[mm] Display Pick Error=2.46[mm] Do Matching
B~ PrefrontaiCenter] = 1.38[mm) = 102 13[mm ’—F 52.80[mm] Breen Pick, Error=1.14fmm]

W PreFrontaliLett] = 38.00[men] v= -92.13[mm] z= 64.30[mm] Display Pick Error=1.12[mm] 4
B ¥ PreFrontalRight] |x: -40.75{mm] |y: -32.75[mm] ‘z: 62.80[mm] Display Pick ‘ Error=1.11fmm]

e T 2) Then press the Do
1) If any of the marker coils are not to be used, Matching button.
deselect them (uncheck the box next to it).

3) The results of the matching will be displayed, along with
the error around each marker. If any of the coils shows an
excessive error, deselect it and perform the matching again.
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5. Analysis

Analpsigld) ToolT) Property(F] %
v Sphere ModellP)

Dipale Fitting(E]
Multi Dipale FittinglE]
Lead Field Feconstruction(L]

Manual Dipole Fitting[k]
Arrange M5 Entries(3] 3
Medical Opinion(d]

Delete MS1 Entry(D] 3

Book Mark[E]
Entry Book kark from MSI[T]
Delete Book Mark Ent(B]
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5.1 Sphere Model

The source analysis by Meg Laboratory assumes that the brain is a spherical conduction. The

dialog to fit a sphere to the brain graphically will appear. The user can assign a spherical

model to the brain automatically in the dialog. Manual assignment is also available. The

position and the size of the sphere can be adjusted by drawing a circle over the MR image, or

by numerical input.

Once this command is executed for a certain MRI data file, the information about the

spherical model is stored in the MRI data file automatically. The user doesn’t need to assign

the sphere again.

If the MRI data file is not linked to the active MEG file, this command cannot be selected.

Sphere Model

Slice o

Method
" Disable

Auto
" Center and Edg~

% Two End Points
f Undo

The sphere is determined
by clicking this button.

W{Right Left}

Sagijttal View Coronal View

Slice no. [33 = Siceno. [37 =
Spherical Conductor Model Parameters
Z00m] = Ine/Dec: Tmmicick  x

yibnterior Posterior)
2(Head Fool)

Radius:

S
B W Coardinates = dragging over the

A circle is drawn by

MRI image.

The parameters of the sphere can be

adjusted numerically.
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5.2 Dipole Fitting
After the active MEG data file is linked to the MRI data file and both of the coordination
systems of MRI and MEG are matched to each other and the spherical model is assigned to
the MRI data, this command is selectable.
The dialog to fit one or two theoretical current dipoles to the observed magnetic field
distribution at the selected time slices will appear upon selecting this command (for multiple
dipoles, or more than two dipoles, use the Multi Dipole Fitting command which functions the

same as Dipole Fitting).

Choose a single time slice, or a series (to select a series,
SHIFT-click and draw a box on the waveform viewer

over the time period). If a series is chosen, all dipoles

after the first are localized starting from the previous
location, rather than randomly.

Displays the channels currently
being used for dipole fitting

Dipole Localization - [AEF-L-1.zqd]

Lairiy

Using channel(1 EElc

it = L @
3 92.00 Urit = [mzec] ¥ .?3}2,‘.}-: %%
Cseies Fom| 200 Tof 200 sen[100H | oRgES el
- :o;;‘ -
© Bookmak Pre[ 000 | Post| 00D T Undo Delete
Algorithm Evaluations _ ¥ Confim
Fitting Parameters: Maoving Dipole - Goodness of Fit: 33.66[%] AuteEntry
Initialization: [Each] |Auto Set - Correlation Coefficient; | 97.80[%] u Bookrnark
Details [all] Current Yalue hd MRl Coodi
A Dipale #1 Dipale #2 Dipale #1 and #2
Pogition = -49.0[mm] Pogition = 43.8[mm] E stimat g
W -B.E[rmm] w1 ] |5 — | 2P |
z  57.3[mm] z  54.9[mm] I Bilateral
Direction thets: 133 3(deq] Dirsction thets: 132 8ldea] e
phi: 107 5[deqg] phi:  79.5[deg] Attribute
Intersity: 103.B86[nam Intensity: 121.426[n&m . .
: Used for bilateral dipoles
Estimated at

Estimate #1 | Delete #1 | Estimate #2 | Delete #2 |

Medical Opinion

Label: [ Ry T OEEEE O EEERE [ %ﬂ! [ RS

Commert: |
[ ax80char]

Fitting Parameters:
* Moving dipole (location, orientation, and intensity can

vary)

(e.g. auditory response).
First, localize response in
Then,

localize response in the

one hemisphere.

other hemisphere. Select all
MEG channels, check the
“bilateral”
“Estimate” again.

option, and

* Fixed dipole (orientation and intensity can vary)

* Moment Free dipole (intensity can vary)

Initialization:

¢ Random,

* Closest Entry (starting point is from the latency with a
dipole — Note, if a series is fit, all time points but the first
operates as Closest Entry),

¢ Manual Set — select a starting point manually on the MR
image.

Once a dipole has been fit,
GOF, location, orientation,
and intensity information is
filled in.
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5.3 Multi Dipole Fitting

After the active MEG data file is linked to the MRI data file and both of the coordination
systems of MRI and MEG are matched to each other and the spherical model is assigned to
the MRI data, this command is selectable.

The dialog to fit one or more theoretical current dipoles to the observed magnetic field

distribution at the selected time slices will appear upon selecting this command.

Multi-Dipole Localization - [AEF-L-1.sqd]

=]
— Latency Using channel[1 Bﬂc-m
I 9z.00 I Unit = [maec] 'l

Syt
. Hvi
O Series  Fom| 9200  Ta 5200 | Step| 1.00 = "..a;f’Q}s: Delste Entry |
ey, +
Y A0 RS
" Bookmark Pre:lw Post:lw S UUnda Delete |
— &lgorithm Evaluations—————— ¥ Cor
= v Confirm
Fitting Pararneters: IMoving Dipale 'l Goodness of Fit: I 95880 r AutoE itry
Initialization: [Each] |duto Set v Correlation Eoefficient:l 97.800%] Bookmark
Detailz | [ll] IEurrent Walue 'l MR Coordi =
— Dipole List

Mo, x[mm] Y] 2[mim] thetaldeq] philded]  intensity[ném] .

1430 BE 57.3 1383 1075 10363 Esinag |
) 1.7 54.9 1328 735 121.43 e |
Delete |

[Fovan 17321

— Medical Opinion
Labek R [ OEEEEE O OEREEE OOEREEE [ [EEEER SetlL) |

Camment: |
[t awBlchar]

™ Exclusive
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5.4 Lead Field Reconstruction

After the active MEG data file is linked to the MRI data file and both of the coordination

systems of MRI and MEG are matched to each other and the spherical model is assigned to

the MRI data, this command is selectable.

The dialog to construct the current dipole array by the lead field method on the specific plane

will appear upon selecting this command.

Lead Field Reconstruction - [AEF-L-1.2qd]

— Latency

& Paint | 9200 |Unit=[m8801 'I

(O] ]

Uszing channel[160zh] T |

& ot ;...

saga

Regularization Pararieter:

I 03
M awimum Dipole CourtMax100] I 1aa
I T3

Actual Dipole Count:

O Seiies  Frome| 9200 | To| 9200  Step| 1.00 = R

MRS

€ Bookmark Pre:lW Post:lW ‘,'o‘ﬁ‘o“:
— Reconstuction Plane Evvaluations % Cor

=, v Confirm

- o

£ fpial  Sagital " Coranal Goodness of Fit ]

Correlation Eoefficient:l 53.75[%]

— Control Par.

— Estirnate Distibuted Source

Delete I

Undo Delete |

Attribute

Estimated atIAug 18 21:47:20 20

— Medical Opiniong

Carnmert: |
[MaxBlchar]
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5.5 Manual Dipole Fitting
After the active MEG data file is linked to the MRI data file and both of the coordination
systems of MRI and MEG are matched to each other and the spherical model is assigned to
the MRI data, this command is selectable.
The user can define the theoretical current dipoles manually in the dialog which appears upon

selecting this command.

Dipole Localization - [SEF400.sqd] K
Sagittal View
/ Overwite
Cancel

Init Yalue
of MSI

Siceno. [38 =
o #[mm] o) 2[mm thetaldeg] _phildea] _intensiynfm Positon & [Bg8fmm] = [1mmeick 7] [MAI Coordi =]
¥ 4 G{mm] =
LR T ——
Directionthel [6331dea] =] [ Tden/oick = A
P [257200ea] =] [
New Dipole()] Delete(D] mpart] | Servaslaw 7 Inersiy:  [E300Am] =] [ TnAmolick ¥
FRiotate: [ R |
Comment: [ ij—

[MaxB0char]

Measured Contour Map Theoretical Conlour Map
o, -

GOF - 80.26(%]

Position: x=-93.56[mm] y=-126.50[mm|
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5.6 Arrange MSI Entries
The theoretical current dipoles estimated by the commands described in the previous sections
are registered in the MSI list. The commands in this category sort the registered magnetic

sources at a specific time slice in the specific order.

Analysisfé) Tooll) PropetyP) Wiew(y) ‘windowls] HelpH)

2 R T T Y s
Dipale Fitting[E]
Iulti Dipole Fitting(E]
Lead Field Reconstruction(L]

M anual Dipole Fitting(kd)

Right ta Left(R]

. .. Left to RightL]
G et ) Anterior bo Posterior()
Delete M5 Entm(D] 3 Posterior to Anterior[P)

Superior o InferionS)]

Inferior to Superion(l]

by Intensity in descending arder(+]
by Intensity in ascending order|-]

Book Mark[E]
Entry B ook Mark fram MSI[T)
Delete Book kark Enty[B]  »

5.6.1 Right to Left
The magnetic source entries are sorted by the spatial positions from right to left from the view

point of the subject.

5.6.2 Left to Right
The magnetic source entries are sorted by the spatial positions from left to right from the view

point of the subject.

5.6.3 Anterior to Posterior
The magnetic source entries are sorted by the spatial positions from subject’s anterior to

posterior.

5.6.4 Posterior to Anterior
The magnetic source entries are sorted by the spatial positions from subject’s posterior to

anterior.

5.6.5 Superior to Inferior

The magnetic source entries are sorted by the spatial positions from subject’s superior to

inferior.
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5.6.6 Inferior to Superior
The magnetic source entries are sorted by the spatial positions from subject’s inferior to

superior.

5.6.7 by Intensity in descending order(+)

The magnetic source entries are sorted by the intensity of the dipole in descending order.

5.6.8 by Intensity in ascending order (-)

The magnetic source entries are sorted by the intensity of the dipole in ascending order.
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5.7 Medical Opinion

The user can make notes in the comment field of each estimated dipole as medical opinion.

The dialog to select dipoles will appear upon executing this command. The dipoles to which

the user attach the comments can be selected by clicking the item in the list of MSI. The user

can also extract the dipoles from the list in accordance with a certain condition. After clicking

the OK button, the comment field will be appear. The user can make a comment for the

selected dipoles within 80 characters.

Set Medical Dpinion --- Select MS1 entries
File[F)  Wiew(y]

— Conditional Search

|'5El <= Latency < |5D Action
™ GOF[%] 0.00 <=G0F ¢ |1UU.UU Action
™ Inkensity[ndm] 0.00 <= |ntenzity £ I'ID.DU Actian Select |
™ Estimated Time I B/ 9/98 vl <= Time < I 3430499 vl Action Releaze |
[~ Comment Text includes I Action
™ Label IAn_l,l Patterr j Action
Label Pattern
’7 ¥ | Labelid] W Lateltz ™| Labelfs ™) Labelfd ™| [LabelHE ‘
M5 Index:
Time* Goodness of it Source model  Dipole Intensity Estirmated at
18.50[mszec] 76.94[%] 1-dipale 3.60[ndum] Mar 30 23:16:14 1993
19.00[mszec] 84.800%] 1-dipale 5.60[ndum] Mar 30 23:16:18 1993
19.50[mszec] 88.33[%] 1-dipale 7.54[ndm] Mar 30 23:16:20 1993
20.00[mszec] 89.900%] 1-dipale 9.14[ndm] Mar 30 23:16:22 1993
20.50[mszec] 90.E1[%] 1-dipale 9.79[ndm) Mar 30 23:16:24 1993
21.00[mszec] 87.48[%] 1-dipale 8.63[ndm) Mar 30 23:16:26 1993
> 21.50[mzec] 80.26[%] 1-dipale 5.99[ndm) Mar 30 23:16:28 1993
22.00[mszec] B5.88[%] 1-dipale 3.48[nAm) Jun 03 22:14:20 1958

oK I
e |

Cancel

Select Al

Release Al |

IAdd Mode 'l
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5.8 Delete MSI Entry

The commands in this category delete the entries of magnetic source from the MSI list.

Analpsigfd) ToolT) Property(F] Wiewly] “Window(w] HelpH)

v Sphere ModellF) ko g == l% @’ﬁ@
Dipale FittinglE]
bulti Dipale Fitting(E]
Lead Field Reconstruction(L]

Manual Dipole Fitting[k]
Arrange M5 Entries(3] 3

Medical Opinion(d]

Delete current Entry(C)
Delete senies Entrez(S]
Delete specified Entries(Dy]
Delete multiple Entries(k]
Delete all Entries(s,)

Book Mark[E]
Entry Book Mark from MSI[T]
Delete Book Mark Entrg(B]

5.8.1 Delete current Entry

All the magnetic entries at the selected time slice will be deleted.

5.8.2 Delete series Entries

All the magnetic entries in the selected series of the time slices will be deleted.
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5.8.3 Delete specified Entries
The MSI list will appear upon selecting the command. The user can select the specific

magnetic source to be deleted from the list.

Select M51 entries to be deleted !EE
FilelE) Wiewly)

- Conditional Search
Cloge
Action

| I'5E| <= Latency < |5D—
™ GOF[] IW <=GOF < IW Action Execute Delete
I™ Intensity[rém] W <= Intenzity < IW Action Select | Unda Delete

™ Estimated Time W <= Time < IW Action Felease |

™ Comment Test includes I Action

fl

[~ Label I.Qn_l,l Pattern Action

L

Label Pattern
(IV Labelf| W[ Labefe W) Labelie W Latelid ™| LabelHE ‘

M5 Indes:
Time* Goodness of it Source model  Dipole Intengity Estimated at

18 50[mzec] 76.94[%] 1-dipole 3 B0[ném] bar 30 2316:14 1939 Select Al |
19.00[mzec] 84.80[%] 1-dipole 5 B0[ném] bar 30 231618 1939
19 80[mzec] 28.33%] 1-dipale 7 54[ndm] Mar 20 23:16:20 1939
20.00[mzec] 29.90(%] 1-dipale 9.14[ndm] Mar 30 23:16:22 1939 Release Al |
20 50[mzec] 0.61[%] 1-dipale 9. 79[ném] bar 30 23:16:24 1939
1 0[mzec] a7 48[%] 1-dipale 8 63[nAm] Mar 30 23:16:26 1939

> 21 Bilmsec] a0 26[%] 1-dipale 5 39[ném] Mar 30 23:16:28 1939
22 00[mzec] £5.88[%] 1-dipale 3.48[ndm] Jun 09 22:14:20 1333

IAdd Mode 'l

5.8.4 Delete multiple Entries
If there are multiple MSI entries on the selected time slice, this command can delete the

entries at once.
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5.8.5 Delete all Entries

All magnetic source entries will be deleted.

5.9 Book Mark
The user can put a mark called “book mark™” on any time slice by this command. There are
two types of book mark. One is retained type which is preserved with the data in the file upon
saving. The other is temporal type which is not saved in the file and vanishes upon closing

the file. The user can label and make a comment for each book mark.

i Bookmark = o) x|
Cl

Tirme: I B [se) I 215 [mses] Jump(d] |

Type: ' Retained[B] " TemporalT]

Label: [ EEEEY [ EEEEE [ [EEEEE [ EEERT [ R Set(L] |

Cormment: I ™ Esclusive

[t aw3Zehar]

Bookmark List:

Time Tupe Label Comrment Addt) |
Rbutton-down(i) |

Delete(D]
Delete AI[C]

UndolU] |

MextM] |
BackiB] |

Tatal Count =0
Label #1 or:
Label #2 or:
Label #3 or:
Label #4 or:
Label #5 or:

ocoooo
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5.10 Entry Book Mark from MSI
The user can set a book mark to the time slice at which a dipole is estimated. The dialog to
select dipoles will appear upon executing this command. The dipoles to which the user set the
book mark can be selected by clicking the item in the list of dipoles. The user can also extract
the dipoles from the list in accordance with a certain condition. After clicking the OK button,

the dialog selecting the type of book mark between retained and temporal will be appear.

Select M51 entries to locate bookmark == E3
FilelE) iewly]
 Conditional Search
. ak I
<=Latency ¢ [0 Action

|-50
™ GOF[%] |n.un <=GOF< [100.00 P Cancel |
[o.o0

™ Intensity[rdm] <=Intensiby < [10.00 Action Select |
™ Estimated Time I E/ 9/92 v| <= Time < 3430493 - Action Release |

J

[ Comment Text includes I Action
[~ Label IAny Patterm Acticn
Label Pattern
(IV Labelf| | Labelfe | Latelitz W Labelid ¥ | LabelHE ‘
M5 Indes:
Time™ Goodness of it Source model  Dipole Intengity E stimated at
18 50[mzec] 76.94[%] 1-dipole 360[ndm] Mar 30 23:16:14 1939 Select Al |
19.00[mzec] #4.80[%] 1-dipole 5 B0[ndm] Mar 30 231618 19599
19 50[mzec] a8.33[%] 1-dipole 7 54[ndm] Mar 30 23:16:20 1939
20.00[mzec] 29.90[%] 1-dipole 9.1 4[ndm] Mar 30 23:16:22 1999 Release Al |
20 50[mzec] M0E1[%] 1-dipale 9.79[ndm] Mar 30 23:16:24 1939
2. 00[msec] a7 48[%] 1-dipole 8 63[ndm] Mar 30 23:16:26 1933
> 21 Bmsec] a0.26[%] 1-dipole 5 39[ndm] Mar 30 23:16:28 1933
22 00[mzec] £5.88[%] 1-dipole 3.48[n4m] Jun 09 22:14:20 1938

IAdd Mode 'I
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5.11 Delete Book Mark Entry

Analpsigfd) ToolT) Property(F] Wiewly] “Window(w] HelpH)

v Sphere ModellF) ko g == l% @’ﬁ@
Dipole FittinglE]
kulti Dipole Fitting[E]
Lead Field Feconstruction(L]

b anual Dipole Fitting(bd ]
Arrange MSI Entries[] 3
Medical Opinion(0]

Delete MS| Entry(D] 3

Book Mark[E]

Entry Book Mark fran MSIT] .

Delete Book Mark Entrie(B]  » Delete current Entry(C)
Delete series Entriez(S]
Delete specified Entries(Dr]
Delete all Entries(s)

5.11.1 Delete current Entry

The book mark at the selected time slice will be deleted.

5.11.2 Delete series Entries

The book marks in the selected series of the time slices will be deleted.

5.11.8 Delete specified Entries
The list of the book marks will appear upon selecting the command. The user can select the

specific book marks to be deleted from the list.

5.11.4 Delete all Entries
All book marks will be deleted.
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6. Tool

ToolT] FPropery(F)] “iew(
Statistics of Datalt)]
Statistics of MSI[D)

Auto Comelation[)
Crozz Correlation[C)
Comelation(z]
Correlation Mapl']
File Correlation[Z]

t-test(T]
Time-lntegralll]

FFT AmplitudelF)
FFT Power(F)
FFT Phaze(H]

FFT Map(E]
Time-FFT Map(5]

6.1 Statistics of Data
Minimum, maximum, average, range, and standard deviation of the data for each channel can
be displayed in the dialog. The channels that have the maximum range, the minimum range,
the maximum standard deviation, and the minimum standard deviation are shown with their
values. The grand average and the grand standard deviation is calculated through all the
selected channels. The time region for the calculation can be selected.
The resulting data is displayed with 16 channels per “page.” The information in the dialog can

be exported to a text file from the File menu.

Statistics

' MEG Channe " Selected Channe
Cancel |
Start Time[msec]: |'5D

End Time[msec]: |5D
The start time and the end time over which to
calculate the statistics must be specified.
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6.2 Statistics of MSI
The spatial distribution of the location of the magnetic source in the MSI list will be shown in

the dialog. The information in the dialog can be exported to a text file from the File menu.

: File Property - [SEFA00.sqd]
Filelf) EdiE) Viewly]

Range StdDev

[mm] [inm]
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6.3 Auto Correlation

Auto Correlation

Start Time[sec]: -0.05 I Original Waveforr perform the correlation. —Elo_se_l

End Time[sec]: IU.DS
Channel nio: |41 Select Channel |

There are several correlation options built in to Meg Laboratory. A (bivariate) correlation is
a statistical analysis that examines the relationship between two variables; if there is a strong
predictive relationship between two variables — either positive (e.g., if one rises, the other
rises, like difficulty of a sentence and processing time), or negative (e.g., if one rises and the
other falls, like loudness of a stimulus and time to perception) — then there will be a strong
correlation between the variables.

The correlation functions in Meg Laboratory permit the examination of a sensor’s
relationship to itself over a variety of time ranges (“autocorrelation”), to another sensor over a
variety of time ranges (‘“cross correlation”), to another sensor at only one time range
(“correlation”), to all sensors at only one time range (“‘correlation map”), and to the analogous
sensor from another file/condition at one time range (“file correlation”).

Autocorrelation of data of a selected channel will be calculated upon selecting this command.

“Autocorrelation” is the correlation of one sensor to itself. The result will be shown in the

dialog.

— 1) Enter the start time and end
time of the range over which to

Auto Correlation[Normalized

05

‘ e e e

2) Make sure the appropriate channel is specified.

05 I

3) Press “Display.”

Time [msec]

75



Meg Laboratory Reference Manual

6.4 Cross Correlation
Cross-correlation of data of two selected channels will be calculated and the result will be
shown in the dialog. The relationship between two different sensors is examined over varying

time intervals to see if a predictive relationship exists between an earlier time and a later time.

Cross Comelation

1) Enter the start time and end time of
Start Timefseck | 0.05 P —— the range over which to perform the

End Time[sex] |D.05 correlation.

Channel #1: |59
Select Channel
Channel #2: I?8

7 V\ 2) Make sure the appropriate
% N channels are specified.
‘. 0
é 3) Press “Display.”
S
® a
g
o
B _/“‘*»—‘—H-J"/_\‘—/
05
1
o 3 10 15 an a5 30 35 40 45 a0
Time [msec]

6.5 Correlation

The user must select two channels in the waveform viewer before executing this command.

The command calculates the correlation coefficient of the two channels and shows the result

in the dialog.

Meglaboratory

& Corelation Coefficient of ch.22 and ch.64 = 0.923072
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6.6 Correlation Map
The user must select one channel in the waveform viewer before executing this command.
The command calculates a cross-correlation coefficient between the selected channel and the
other channels. It means that a cross-correlation coefficient with the selected channel is
assigned to each channel. The set of cross-correlation coefficients is exported to a new MEG
data file which has just one time slice. The contour map of the cross-correlation coefficients

can be shown in the created MEG data file.

Megl aboratory

Calculate coefficiency among ch.64 and others.
oK?

Cancel I

6.7 File Correlation
A dialog to select a MEG data file will appear. The Cross-correlation coefficient between the
data of the active file and the selected file is calculated. The two files must have the same data

attributes (sensor configuration, sampling rate, data length, etc.).
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6.8 t-test
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6.9 Time-Integral
All the data of each channels are integrated along the temporal axis. The result is shown in the
manner of the contour map. The time region for integration can be selected. The way to
integrate can be selected from Summation of Signed, Summation of Absolute, and Root of

Square-Summation.

Time Integral Map - [SEF400_zqd]
File(E] View(y]

Calculation: I Root of Square-Summation j Close |

Start Time[msec]: |'5D
|5

End Time[msec]: 0

10£T/3tep

RS aver 1-channel = 44.42[(T]
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6.10 FFT Amplitude

The Amplitude Spectrum dialog will open. Select the channels to be calculated. The user

can then select Start Time, Number of points, Window Type, and Scale for the calculation.

Amplitude Spectrum is calculated by FFT and the result can be shown graphically in the

dialog upon clicking the Display button. It can be exported to a text file. Averaging along the

temporal axis can be applied by the command in the Option menu.

1) Select the appropriate channels (up to 32); these should
be entered separated by a comma; or , by pressing the Select
Channel button, the channel map is opened (see 8.19).

Amplitude Spectrum - [soundiman-closedeyes-2.sqd]

File[F] “iew[W] Tooll] Option0]

2) Enter the starting time (since the FFT
is calculated over a period of time, and
not at a single point, this requires some
forethought).

Channel na [Max32ch] |12

Start Time[msec]: IU

Murmber of point:

window Type: Hamming "Window =

Scale: I Density[Rr45] i l
Average Count: |1 3

Cloze

Select Ehannel[ﬂ]l it L) | |
.

]

4) Press “Display.” I  log(y)

Linex’Eontinuousl

3) Choose the number of points to be used, using the pull-down

1000 menu. This is similar to choosing the end time; the more points

=
=

are chosen, the more accurate the result — however, some
averaged files, particularly those with lower sampling rates,
will not be able to support many of the options. The users can
see that the amount of time included does depend on the
sampling rate and the data length.

Amplitude[ fT/Hz"0.5]

Frequency[Hz]

Frequency bands are listed along the bottom.
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Select the channels to be calculated. The user can

clozedeyes-2 sqd]

0

1

O ption|

]

[sound&man
T

Tool

FilelF] Wiew(+)

clicking the Display button. It can be exported to a text file. Averaging along the temporal
Power Spectrum -

The Power Spectrum dialog will open.

then select Start Time, Number of points, Window Type, and Scale for the calculation. Power
Spectrum is calculated by FFT and the result can be shown graphically in the dialog upon
axis can be applied by the command in the Option menu.
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6.11 FFT Power
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6.12 FFT Phase

The Phase Spectrum dialog will open. Select the channels to be calculated. The user can

select Start Time, Number of points, Window Type, and Scale for the calculation. Phase

Spectrum is calculated by FFT and the result can be shown graphically in the dialog upon

clicking the Display button. It can be exported to a text file. Averaging along the temporal

axis can be applied by the command in the Option menu.

O] ]

Phase Spectrum - [soundiman-clozedeyes-2. sqd]

File[E] “iew[¥] ToolT] Option(Q]

Cloze

Channel na.[Max32ch] |12

I
]
=
b=
be]
=
[
o
i
o
w

=

Start Time[meec]:

-

4036 (0.244Hz)

Mumber of point:

# Iogfx]

-

Hamrming “windaw

window Type:

-

Density[RrS]

Secale:

Line/Caontinuous

13

Average Count;

[aa18ap]aseyq

Fregquency[Hz]
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6.13 FFT Map
The amplitude and phase components calculated for every sensor by FFT at the specific
frequency or the amplitude components in the specific band are shown in the manner of the

contour map upon clicking the Display button.

FFT Spectrum Map - [soundiman-closedeyes-2 zqd]

1024 [0.977Hz)

Hamming ‘Wirndow

Amplitude Contour Map Phase Contour Map

83



Meg Laboratory Reference Manual

6.14 Time-FFT Map
The temporal transition of the FFT Map is calculated and the result is exported to another file

in the MEG data file format.

Time-FFT Spectrum Map - [soundiman-closedeyes-2_ zqd]

10, Z]

]
Hamming ‘Window
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7. Property

The commands in this category show the attributes of the MEG data file. Every command
produces another dialog that displays the information. The information of the dialog is then

exported to a text file.

Property(P]  Wiewld] Window[i)
Basic Infolt]
Patient Infold)
History Infa[H]
Channel Info[5]
Calibration Imnfoli]
FLL InfolL)
Amp and Filker InfolE)
Acquis Condition InfolC)
Trigger Event Info[T]
MR InfalR)
MRI-MEG b atching Info[G)
Meazured D ata InfolD]
M agnetic Source Infold)
Book Mark[E]

Save Any Properties AsfZ]

7.1 Basic Info
The information about the MEG system by which the MEG data file was recorded will be
shown. It contains system name, model name, system ID, version of the software, the number

of the channels, the time when the file was created.

7.2 Patient Info
The information about the patient, patient ID, patient’s name, birthday, sex, and dominant

hand, will be shown.

7.3 History Info

The history of the user’s operations for the data file will be shown.

7.4 Channel Info
The sensor type, the locations and directions of each sensor in the MEG coordination system

will be shown.

7.5 Calibration Info

The sensor type, sensitivity, and offset of each sensor will be shown.
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7.6 FLL Info
The parameters of SQUID sensor, bias current and offset voltage, will be shown for each

Sensor.

7.7 Amp and Filter Info

The gain of amplifiers and the cut-off frequency of the filters will be shown.

7.8 Acquis Condition Info
For the data file recorded in continuous raw data acquisition mode, sampling rate, acquisition
time, actual time, and trigger mode will be shown. For the data file recorded in evoked
average data acquisition mode, sampling rate, frame length, pre-trigger length, post-trigger
length, condition of level rejection, averaged count, actual averaged count, rejected count, and

trigger conditions will be shown.

7.9 Trigger Event Info

The information about the trigger event will be shown.

7.10 MRI Info
The filename of the MRI data file linked to the MEG data file, the information of conductor
model fit to the MRI data, head coordination system information will be shown. The

conductor model information is displayed in the MRI coordination system.

7.11 MRI-MEG Matching Info
The information about the location of markers and transformation between MRI coordination
system and MEG coordination system will be shown. The filename of the linked MEG maker
file, the position of MEG and MRI makers described in MRI coordination system, transform
matrix between the two coordination system, the distance between two of the five markers,
and the deviation between the position of MRI markers and the transformed position of MEG

markers are included.

7.12 Measured Data Info

The data at the selected time slice will be shown in Tesla, A/D, or Volt units.
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7.13 Magnetic Source Info
The information of the estimated theoretical magnetic sources will be shown. The location,
direction and intensity of the current dipoles, and the date and time of when the magnetic

source was recorded is included.

7.14 Book Mark

The information of the book marks will be shown.

7.15 Save Any Properties As
All information displayed by the commands in this category is exported to a text file. The
user can select the information to be exported on the dialog that appears upon executing this

command.

Property items for Save As

[~ MRl
Cancel |

¥ Patient Info ™ MRIMEG Matching Info
¥ Higtory Info ™ Magretic Source Info
V¥ Chanrel Info [~ Book Mark

V¥ Calibration Info

¥ FLL Info

ird Amp and Filker Info
V¥ #cquis Condition Info

I= | Tiringer Event o
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8. View

An MEG data file contains many kinds of information - not only the data from the sensor.
The commands in this category are used for selecting the information displayed on the screen
and changing the arrangement in the data window.

View(] ‘Windowlw] Help(H]
v Toolbar(T)
v Status BarS)

Layout(r) 3
Standard 3iew(3)]

Standard 4-View(4]

Title Wiew[T)] 3
i aveform View[w] 3
Contour Map View(C] 3
MR Wiev(bd) »
W51 Feport Wiew(D] 3

k51 Select Viewk]

Select View Format(L) 3
Search nextJ]

Select View All[G]

Series View(G)] 3
Series View of &l MSIE)

Graphic Attribute(d) 3
Azzociated windows(E]  #

Select Channel(H)
W51 Using Channel(l]

8.1 Toolbar

This command toggles the toolbar on and off.

8.2 Status Bar

This command toggles the status bar on and off.
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8.3 Layout
The main window to display the MEG data file has five zones. They are: title, waveform
viewer, isofield contour map, MRI viewer, and magnetic source report. The commands in this

category switch the arrangement of the five zones in the window.

[Viewly] Windows!] Help[H]
v Toolbar(T) J_I:I_I_I
v Status Bar(S) 3 E] Y EE !I

apoLtr’] v Standard Layout(S)
Standard 3iew(3)] “wiavefarm Leftside(L)
Standard 4-View(4] “whaveform U pside(U]
Title Wiew(T] 3
‘wiaveform View[w] 3
Contour Map View(C] 3
»
3

MR Wigw(bd)
W51 Feport Wiew(D]

kS| Select Viewk]

Select View Format(L) 3
Search nextJ]

Select View All[G]

Series View(G)] 3
Series View of &l MSIE)

Graphic Attribute(d) 3

Azzociated windows(E] ¢

Select Channel(H)
W51 Using Channel(l]

8.3.1 Standard Layout
The title, waveform viewer, isofield contour map, MRI viewer, and magnetic source report

are arranged as the following figure:

Y% MegLaboratory - [Sef400]
[Z3 FilelF) Acquisil) EdtE) MRAIM) Analysisiel Tooll) PropenylP) Viewly] Windowtu) HelplH) =la]x|

DS|=| e &2 8 [ o 22| =(m| i [% [2]QE[0 & [ 5w

Jagnaic Source Report

MRI Coorditntes
) o

it

21

3:916)

'-. ‘,i‘

B g
Bty 5 pum)
Grodnets oEFL 00117
ComeDion Coficine -0
Tor 30231624 1999

#3

Channel no.16

Fieady N[
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8.3.2 Waveform Leftside

The title, waveform viewer, isofield contour map, MRI viewer, and magnetic source report

are arranged as the following figure:

' MegLaboratory - [Sef400]
[ FieiF) Acquisi) EdtE) MRIM) Analsisi) Tooll) PropemlP) Viewl) Windowiw!) HelpiH)

D= 22 22 [ o 22| =(m| i [% [2]QE[0 & [ 5w

Dipele #1]

B

’1’.?16

theta: 65 6 [de;
miﬂﬂdl

e

v iy
Come! oefficient | 04 £F
M 30 23:16:24 1909

Magnetic Field [{T]

3 3540
Time[msec]

Fready

N[

8.3.3 Waveform Upside

The title, waveform viewer, isofield contour map, MRI viewer, and magnetic source report

are arranged as the following figure:

¥ MegLaboratory - [Sef400]
=3 Fielf] Acquis(@) EdiE] MRIM) Analysisis) ToolT) PropemyP] Viewly] Windowlw) HelpH)

Dlsl@] =] sle| S [Fhw l=l=E06E [ e EEEEela [m olw
e Time = 20.50[msec] B

-[ofx]
=1alx|

MEI Coordiutas

%ﬁ& 4
91 4]
ﬁ\?ﬂ?. ’iﬁ[!mm]

i o s34
RSN

Fieady

TN [
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8.4 Standard 3-View
Title, waveform viewer, isofield contour map, and MRI viewer are shown. This set is called

the standard 3-view arrangement.

8.5 Standard 4-View
Title, waveform viewer, isofield contour map, MRI viewer, and magnetic source report are

shown. This set is called the standard 4-view arrangement.

8.6 Title View
The items for the title zone are the patient information, the filename of the MEG data file,
and the condition of the acquisition. The commands in this category switch the information to

be displayed in the title zone.

Viewly] ‘Windoww] Help(H)

v Toolbar(T) E T
v Statuz Bar(S) m L @l & L

Layout[] 3
Standard 3-Wiew(3)
Standard 4-View(4)

v Showlr]

v Patient Infall]
v File Extenzion(E]
v Acquig Condition|C)

Contour Map Yiew(C)
MR Yiew(M]
M5 Report Yiew(D)

* v v ki

MS1 Select Wiew(k]

Select Yiew Farmat(L] 3
Search next(J]

Select Yiew AllG]

Series Yiew(d) 3
Sernies Yiew of All MSIR]

Graphic Attributefd) »
Azsociated windows[E]

Select ChannellH)
51 Using ChannellU)

8.6.1 Show

The display of the title zone can be switched on and off by this command.

8.6.2 Patient Info
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The display of patient information in the title zone, patient name and patient ID, can be

switched on and off by this command.

8.6.3 File Extension

The display of the file extension in the filename in the title zone can be switched on and off

by this command.

8.6.4 Acquis Condition

The display of the condition of the acquisition, which contains the measurement date and

time, the setting of the filters, the sampling rate, and average count, can be switched on and
off by this command.
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8.7 Waveform View

Yiewly] Windoww] Help(H)

v ToolbarT) E|@|i=|@|a|ﬂ ﬁ|#ﬁ'|

v Status Bar[S]

Layout(r) 3
Standard 3-iew(3]
Standard 4-View(d]
Title Wiew(T)]

3

3 Full Size[E]
F v ShowlY]
>

»

Dizplay Range(w
EEG zcale(F]

1] |
Contour Map View(C]
MBI Wigw(td]

MS| Feport Wiew(D]

MS| Select Wiew(k)]
Select Wiew Format(L) ¥ v Overlap(d)]

Search nextlJ] Parallel[P]
Select Wiew All[G)] Gridmap(s)
Series Wiew(d) F v TeslalT)
Senies View of all MSIR) AD[A]
Grophic Atibutefsy) ~ » 0o
Azsociated windows(E] ¥ gmg :I:EE}
Select Channel(H] .
WS Lising ChanneliL] Splitter 'waveform(S) 4
v Background(K]
v Dutline(L]
v Epoch Frame()
v K-Cursor(C)
-Curzor(D] 4
Biook MarkE)

v Mon-MEG Channels on Gridmap(M]

Reference WaveformlZ]

8.7.1 Full Size
Only the waveform viewer and the title zone are shown on screen upon executing this

command.

8.7.2 Show

The display of the waveform viewer can be switched on and off by this command.
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8.7.3 Display Range
Display Range dialog will appear upon executing the command. The time slice to be operated
can be selected numerically. The user can display the range, both in x-axis and y-axis, in the

waveform viewer. If the user input too narrow range to display, the values are modified

automatically.
— Time domain
Cancel |
Current Time{msec]: 215

Stark Time[maec] |'5D
End Time[mzec]: IED

Time Length[msec]: 100
— Drata domain
M awimum FangelfT]: 400

8.7.4 EEG scale

The scales of x and y axis of waveform viewer are changed to the appropriate expression for

the EEG signals by this command.
8.7.5 Overlap

The data of every selected channel is displayed in overlap mode. The graph in this mode is

sometimes called a ‘butterfly plot.’
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Magnetic Field [T]

50 0 50

8.7.6 Parallel

The data of every selected channel is displayed in parallel.

100

150

200

2350

300 350
Time[msec]

Magnetic Field [fT]
a2

BEE ST s f e
50 0 50
8.7.7 Gridmap

The data of every channel is displayed in gridmap mode.

300 330
Time[msec]
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15T]

[ 400[rmsec]

Time = 50 to 349 [maac]

8.7.8 Tesla

The command changes the unit of y-axis to Tesla. The unit is transformed from A/D to Tesla

using the information for the gain of amplifiers and the sensitivity of each SQUID sensor.

8.7.9A/D

The command changes the unit of y-axis to A/D. A/D is the original unit of the data acquired

by data acquisition system. This unit is converted to Tesla based on the information from the

gain of amplifiers and the sensitivity of each SQUID sensor.

8.7.10 Voltage

The command changes the unit of y-axis to Volts.

8.7.11 RMS only

The Route Mean Square of all signals for the selected channels is calculated at every time

slice. The RMS waveform is only displayed on the waveform viewer. This command is

effective only when the waveforms are displayed in overlap mode.
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Magnetic Field [fT]

~50 o 50

100

150

200

230

300 330
Time[msec]
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8.7.12 RMS also
The Route Mean Square for all the signals of the selected channels is calculated at every time
slice. The RMS waveform and the selected signals are displayed together on the waveform

viewer. This command is effective only when the waveforms are displayed in overlap mode.

Magnetic Field [T]

-50 0 50 100 150 200 250 300 350
Time[msec]
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8.7.13 Splitter Waveform

The waveform viewer can be separated into two parts to show the data for the two different

sets of channels. For example, if the users wanted to view left- and right- hemisphere

activations simultaneously but not superimposed, the users could use this command. The

commands in this category affect the second set in the waveform viewer.

Viewly] ‘Windoww] HelpH)
v Toolbar(T)

Bl &< =) (s

v Statuz Bar(S)

Layout[] 3
Standard 3-iew(3)
Standard 4-4Wiew(4]
Title iew(T]

Contour Map Yiew[C)
MR Wiew(k)
M5 Report Yiew(D)

L3
3
.3
3
.3

M5 Select Wiew(kK]

Select View Farmat(L] 3
Search next(J]

Select Wiew Al[G]

Sernies View(d) »
Sernes Wiew of All MSI[R]

Graphic Attributef4) 3
Associated windows[E]  #

Select ChannelH)
MSI Uszing ChannelU]

<

<

<

L S S

<

Full Size[E]
Show(r]

Dizplay Fange(w
EEG zcale(F]
Overap(O]

Parallel[F]
Gridmap(GE]

Tesla(T)
A/D[A)
Woltage(V)

RMS anlyB]
RMS alsold)

Splitter

Full SizelE]

Sh
B ackground(K) only]

Outline(L]

E poch Frame(td)
#-Curzor[C)
-CurgorD]

B ook ark(E]

v Overlap(0]
Farallel[F]

v TedalT)
AJD(A)
Woltagely)

Man-MEG Ch Iz an Gridmap(i
on e @ ETREE Select Channel(H]

R

Reference 'waveform(Z]

8.7.13.1 Full Size

The command makes the second set of the data occupy the waveform viewer.

99



Meg Laboratory Reference Manual

8.7.13.2 Show
The display for the second data set in the waveform viewer can be switched on

and off by this command.

Magnetic Field [fT]

Magnetic Field [Volt]

0 50 100 150 200 230 300 330
Time[msec]

8.7.13.3 Overlap
The data for every selected channel in the second data set is displayed in overlap

mode. The graph in this mode is sometimes called a ‘butterfly plot.”

8.7.13.4 Parallel

The data for every selected channel in the second data set is displayed parallel.

8.7.13.5 Tesla
The command changes the unit of y-axis to Tesla for the second data set display.
The unit is transformed from A/D to Tesla using the information of the gain of

amplifiers and the sensitivity of each SQUID sensor.

8.7.13.6 A/D
The command changes the unit of y-axis to A/D for the second data set display.

A/D is the original unit of the data acquired by data acquisition system. This unit

100



Meg Laboratory Reference Manual

is converted to Tesla based on the information of the gain of amplifiers and the

sensitivity of each SQUID sensor.

8.7.13.7 Voltage

The command changes the unit of y-axis to Volts for the second data set display.

8.7.13.8 Select Channel
Upon executing this command, Select Channel dialog will appear to select the

channels for the second data set display. (See 8.19)
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8.7.14 Background

The display of the axes, grid lines, and labels in the waveform viewer (in overlap and parallel

modes), can be switched on and off by this command.

In the case of gridmap mode, the display for the channel number, scales, outline of the head,

and the indication of left and right, can be switched on and off by this command.

8.7.15 Outline

The display for the outline of the patient’s head in the waveform viewer (in gridmap mode)

can be switched on and off by this command. This command is effective only when the

waveforms are displayed in gridmap mode.

8.7.16 Epoch Frame

The time frames of each epoch to be extracted for averaging are displayed on waveform

viewer by this command.

8.7.17 X-Cursor

The cursor for x-axis can be switched on and off with this command.
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8.7.18 Y-Cursor

Viewly] Windowlw] HelpH)
v Toolbar(T)
v Statuz BarS)

Lapout(t] 3
Standard 3-View[3)
Standard 4-View(4)
Title Yiew(T]

for
Contour Map Yiew(C)
MR Wiew(t4)
MS1 Repart Yiew(D]

»

3 Full Size(E]
¥ v ShowlY]
3

3

Dizplay Fange(+

EEG scale(F]

M5 Select View(k]
Select Yiew Format(L] ¥ v Overlapld]

Search nextlJ] ParallelF]
Select View sG] Gridmap(G]
Series View(d) » v Tesla(l)
Senes Yiew of All MSI[R] A/D[A)
Giraphic Attibute(4] y  Votageld]
k X RMS anlB]
3
Associated windows(E] RMS alsoim)
Select ChannelH) ¥
MS] Lizing Channelil) Splitter ‘W aveform(S) L4
v Background(K)]
v Outline(L]
v Epoch Frame(t]
v H-Cursor[C)

| Show(r]

Back Mark(E
GEk M v Mouse Cursor(i)
v MonMEG Channel: on Gridmap(M] b asirmuirnl<]
iniraum(l]
Reference ‘waveform(Z] RMS(E)

8.7.18.1 Show
The cursor for y-axis can be switched on and off with this command. This

command is only effective when the waveforms are displayed in overlap mode.
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8.7.18.2 Mouse Cursor
The display of the value at the position indicated by clicking on the waveform
viewer can be switched on and off by this command. This command is effective

only when the waveforms are displayed in overlap mode.

Ln
=
=

MMagnetic Field [fT]

430

-500,
30 100

8.7.18.3 Maximum
The display of the maximum value of the selected data at the time slice indicated
by the x-cursor can be switched on and off with this command. This command is

only effective when the waveforms are displayed in overlap mode.
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8.7.18.4 Minimum
The display of the minimum value for the selected data at the time slice
(indicated by the x-cursor) can be switched on and off with this command. This

command is only effective when the waveforms are displayed in overlap mode.

Magnetic Field [IT]

8.7.18.5 RMS
The display of the RMS value for the selected data at the time slice (indicated by
the x-cursor) can be switched on and off with this command. This command is

only effective when the waveforms are displayed in overlap mode.

8.7.19 Book Mark

This command switches on/off the display of the bookmarks on waveform viewer.

8.7.20 Non-MEG Channels on Gridmap
The display of Non-MEG channels on the waveform viewer, in gridmap mode, can be
switched on and off with this command. This command is only effective when the waveforms

are displayed in gridmap mode.
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8.7.21 Reference Waveform

The user can view data from two or more MEG data files simultaneously in the same window.
This command brings up the dialog to choose two or more MEG data files. This command
will NOT work if files are of different lengths, and if a file is not baseline-adjusted. Files

viewed with this command should already be processed (e.g., baseline-adjusted).

Reference Waveforms

Dizplay Type: " Mo Display & Overlap " Parallel
Filename Display: € OFf & On
Filename List: Add |
e To view files either overlapping or = |
parallel, use the Add button.
« To remove files from view, use the Delete Delete |
button.
¢ To insert a reference waveform within the /

list already created, use the Insert button.

Subtract File: I a Search |
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8.8 Contour Map View

Wiewly] Window(w) Help(H]

v Toolbar(T)
v Status Bar[S)

Layout(r] 3
Standard 3 iew(3]
Standard 4-View(d]

Title Yiew(T]

‘wiaveform View(w]

MRl iewibd]

3
3
Contour Map 4
»
M5 1 Report Yiew(D) 4

MS1 Select View(k)]

Select View Format(L) 3
Search nextlJ]

Select View AllG]

Series View()] 4
Seriez View of All MSIRE)

Graphic Attribute(s) 3
Azzociated windows(E] ¥

Select Channel[H)
MS1 Uzing Channel(l)

8.8.1 Full Size

Bl El e e # (s

Full Size[E]
Show(r]

Measured Contour(1]
Measured + Thearetical Contourl2]
Measzured + Theoretical + Fesidual Contour(3]

Autol9]

2-Color Contour(D1]

Line Contaur(i)

Gradation ContaurP]

Line Gradation Contaurl]

Auto Gain(G]
whole ArealH]

Background(K]
Outline(L]

Channel Pozition[C)
Channel Humber(M]

Only the isofield contour map and the title zone are shown on the screen upon executing this

command.

8.8.2 Show

The display of the isofield contour map can be switched on and off with this command.

8.8.3 Measured Contour

An isofield contour map based on the observed magnetic fields at the selected time slice is

shown singularly.
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) Window(w) HelplH)

===l [ afalE el el w ol

Reays L N 11 7

8.8.4 Measured + Theoretical Contour
The Two isofield contour maps, based on the observed magnetic fields and the theoretical
magnetic fields calculated from the estimated current dipoles at the selected time slice, are

shown. If there is no entry of MSI at the selected time slice, the theoretical map isn’t shown.

¥ MegLaboratory - [Acf-
53 Fielp) AcaulQ) EGE) MRIDM) o Viewly) Windonlyd) Hepld)

RECIREEER ms|2fiE [ afalEE iEal s =) ol

Time = 92.00[msec] §

e 4

Ready LI 71—

8.8.5 Measured + Theoretical + Residual Contour

The Three isofield contour maps, based on the observed magnetic fields, the theoretical
magnetic fields calculated from the estimated current dipoles, and the residual magnetic
fields in the estimation, are shown. If there is no entry of MSI at the selected time slice, the

theoretical and residual maps aren’t shown.

108



Meg Laboratory Reference Manual

D Filelf) Acquis@) EGRE) MRIM) Ansysistt) ToolD) Propety(B) Views) “windowlw!) HefH) =181x]|

NEEEEEE R

Reays [ N[

8.8.6 Auto

The software chooses one of the three modes automatically which are: Measured, Measured
+ Theoretical, and Measured + Theoretical + Residual. These are based on the area for the
isofield contour map. If there is sufficient space to display the three contour maps, and the
theoretical current dipoles are estimated for the selected time slice, the software will choose

the Measured + Theoretical + Residual mode.

8.8.7 2-Color Contour

The contour map is only described by lines. Two colors are used on the contour map to

express the rising fields from the patient’s head and the sinking fields into the head.

Isofield Contour Ma
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8.8.8 Line Contour

The contour map is only described by lines. Two colors are used in the contour map to
express the rising fields from the patient’s head and the sinking fields into the head. The

brightness of the color of the lines is changed by the intensity of the field assigned to the lines.

The less intensity is represented by the darker lines.

Isofield Contour Ma

8.8.9 Gradation Contour

The contour map is filled by two tone colors. The higher intensity area is filled by the

stronger color.

Isofield Contour Ma

Sink  Source
N =
80fT/Step =
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8.8.10 Line Gradation Contour

The contour map is filled by two tone colors. The higher intensity area is filled by the

stronger color. The border lines between the two adjacent areas are also displayed.

Isofield Contour Ma

Sink  Source
N =
80fT/Step =

8.8.11 Auto Gain

If this option is selected (checked), the step value between lines are adjusted automatically to

fit the amplitude of the wave. If this option is deselected, the scale of the contour map will

remain constant, unless it is adjusted manually.

111



Meg Laboratory Reference Manual

8.8.12 Whole Area
When this option is checked, the contour map for the whole area is displayed without

reference to the selected channels. If this option is not checked, the contour map only for the

adjacent area of the selected channels is displayed.

Isofield Contour Ma

Sink Source

SOfT/Step =l

8.8.13 Background

The display of the title, the scale, and the indication of left and right can be switched on and

off with this command.

8.8.14 Outline

The display of the outline of the patient’s head in the contour map can be switched on and off

with this command.
8.8.15 Channel Position

The display of the grid representing the position of each SQUID sensor can be switched on

and off with this command.
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8.8.16 Channel Number
The display of the channel number beside the corresponding grid on the contour map can be

switched on and off with this command. This command is only effective when the channel

positions are displayed.

Isofield Contour Ma
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8.9 MRI View
The MRI viewer can display not only the MR image but also the assigned sphere model, the
arrangement of the sensor array, the estimated theoretical current dipoles, etc. The command
in this category treats the spatial information to be displayed in the MRI viewer in the manner

of the projection from the three orthogonal directions.

iewly] Windowlw] Help(H)

v Toolbar(T] E,ﬁ iil @l| a| ﬂ El |#H_|

v Status BarlS)

Layout[r] 3
Standard 3-iew(3)
Standard 4-View(4)
Title Yiewl[T]

i aveform Wi
Contour b ap Yiew(C)

MR Wigw(M) Full Size(E)

51 Report Yiew(D) v ShowlY]

S| Select View(K] v Aial View(d)
Select Yiew Farmat(L] » v Coronal Yiew(N]
Search nextlJ] v Sagittal View(G]

Select Yiew Al(G] v Backgroundik]

Series Yiew(d) » v MR-lmage(R]

Sernies Yiew of all MSIR] MEG Sensor(d]
. r MEG MarkerS]

Graphic Attributefd) 3 MR Markerih]

Azzociated windows(E]  » Sphere kodel[P]
Contour Map(C)

v Dipole(D]
Coordinate Frame(F]
Slice Position[T]
Drizplay All[F)

Select ChannellH)
51 Using Channel[U)

v Link ta Dipole #1014
Link to Dipole #20w]
Ma Link ta Dipalefz]

Reference Dipoles(L]
Fieference Dipoles of Other File[£]

8.9.1 Full Size

Only MRI viewer and title zone are shown on screen upon executing this command.

8.9.2 Show

The display of the MRI viewer can be switched on and off with this command.

8.9.3 Axial View

The display of the axial view in the MRI viewer can be switched on and off with this

command.
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8.9.4 Coronal View
The display of the coronal view in the MRI viewer can be switched on and off with this

command.

8.9.5 Sagittal View
The display of the sagital view in the MRI viewer can be switched on and off with this

command.

8.9.6 Background
The display of the title, the slice number, and the indication of left / right and anterior /

posterior can be switched on and off with this command.

8.9.7 MR-Image
The display of the MRI data linked to the active MEG data file can be switched on and off

with this command.

8.9.8 MEG Sensor
The display of the arrangement of the sensor array can be switched on and off with this

command.

8.9.9 MEG Marker
The display of the positions for the MEG markers in the MRI viewer can be switched on and

off with this command.

8.9.10 MRI Marker
The display of the positions for the MRI markers in the MRI viewer can be switched on and

off with this command.
8.9.11 Sphere Model

The display of the sphere conductor model assigned to the MRI data can be switched on and

off with this command.
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8.9.12 Contour Map

The display of the three dimensional contour map in the MRI viewer can be switched on and

off with this command.

8.9.13 Dipole

The display of the location and direction of the estimated theoretical current dipoles in the

MRI viewer can be switched on and off with this command.

8.9.14 Coordinate Frame

The display of the frame for the MRI coordination system can be switched on and off with

this command.

8.9.15 Slice Position

The display of the indication for the selected MRI slice can be switched on and off with this
command.

8.9.16 Display All

When this command is executed, all of the options described above will be displayed in the
MRI viewer.

8.9.17 Link to Dipole #1

When this option is enabled, the slice including the location of the estimated theoretical

dipole #1 is displayed in the MRI viewer, upon selecting the time slice at which there is an
MSI entry.

8.9.18 Link to Dipole #2

When this option is enabled, the slice including the location of the estimated theoretical

dipole #2 is displayed in the MRI viewer, upon selecting the time slice at which there are two

or more MSI entries.
8.9.19 No Link to Dipole

When this option is enabled, the displayed slice isn’t changed even upon selecting a time

slice at which there is an MSI entry.

116



Meg Laboratory Reference Manual

8.9.20 Reference Dipoles
The positions of the estimated dipoles in the other time slices can be displayed in the MRI
viewer with this command. The dialog for selecting the dipoles to be displayed from the MSI

list will appear upon executing the command.

M5 Index
f— [Py Documents\5 ample\SEFE 400 50
Cancel
M3 Index: 4|
Time Goodness of Fit Eshmated at Label . Comment

ifzec] G a0[mses]  75.94[%] War 0231614 1988

(fzecl19000[msee]  54.900%] Mar 30 2316181999

Ozecl19B00msee]  99.330%] Mar 20 2316:201999 -

zecl20000[msee]  29.900%] Mar 302316221999

zec]20 B00[msec]  90.61[%] Mar 30 2316:24 1999 No Select

zec]21 000[msec]  57.490%] Mar 30 2316:26 1999

fsec]21 500[msec]  80.26[%] Mar 30 2316:281999 -

fsec]22 000[msec]  E5.890%] Jur 09 22:14:20 1998

Source count = 8
Select count =10
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8.9.21 Reference Dipoles of Other File

The positions of the estimated dipoles in other MEG data files can be displayed in the MRI
viewer with this command. This dialog sets the dipoles to be displayed. Another dialog to
select the other MEG data file will appear upon clicking the Add button. After selection of

the MEG data file, the MSI list of the selected file will appear.

M5I Index of other file

M5! Index:

Mo, Filename Time Goodness of Fit Estimated at Label  Comment Cancel |

Delate

Delete &l |
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8.10 MSI Report View
MSI Report viewer is the numerical display of the theoretical current dipoles estimated for
the selected time slice. The commands in this category change the characteristics of MSI

Report viewer.

Wiewly] Window(w) HelpH]

v Toolbar(T) -E - @|a|

v Statuz BarS) _"EEI—I—I J
Layout(t] 3
Standard 3-View[3]
Standard 4-View(4]

Title VWiew[T] 3
Wwiaveform Wiewla] 3
Contour Map Yiew(C) 3
MR Wiew(bd) »
! 3 Full Size(E]
ShowlY]

MS1 Select View(k]
Select Yiew Format(L) 3 MEG Coordinate[G)
Search next(J] v MRl Coordinate(T]

Select View AllG)

Series View(d) 3
Series View of All MSIE)

Graphic Aftribute(s) 3
Agsociated windows(E]  »

Select ChannelH)
M5 Using Channel[L]

8.10.1 Full Size

Only MSI Report viewer and title zone are shown on screen upon executing this command.

8.10.2 Show

The display of MSI Report viewer can be switched on and off with this command.

8.10.3 MEG Coordinate
The coordination system for the values of the positions and directions in the MSI Report

viewer is changed to the MEG coordination system upon executing the command.

8.10.4 MRI Coordinate
The coordination system for the values of the positions and directions in the MSI Report

viewer is changed to the MRI coordination system upon executing the command.

8.10.5 Head Coordinate

The coordination system for the values of the positions and directions in the MSI Report
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viewer is changed to the head coordination system upon executing the command. The

command is selectable only when the head coordination system is defined.

8.11 MSI Select View
The user can mark the dipoles adapting to specific conditions regarding latency, GOF of
estimation, intensity of the dipole, date and time for the estimation, comment text, and labels.

The dialog to set the condition will appear upon executing the command.

Select marking M5 entries o] x]
FilelE)] “iew(y)

— Conditional Search

ak. I
¢=Latency ¢ [0 Action

I~ GOF[%] oo =GO [IO00 Action L
™ Intensityném] IF <= Intensity < IW Action Select |
I Estmated Time [ 6/ 9% <] <= Time < [ %9059 -] Action Release |

[ Comment Text includes I Action
I Label IAn_l,l Pattern j Action
Label Pattern
( ¥ | Labelpl | Labeltz | Lateliie W) Labelid ™| LabelHE ‘
M5 Index:
Time™ Goodness of it Source model  Dipole Intensity E stimated at
18 50[msec] 76.94[%] 1-dipale 3.60[ném] Mar 30 23:16:14 1933 Select Al |
19.00[mzec] 24.80[%) 1-dipole 5 B0[ném] Mar 30 23:16:18 1933
19.50[mzec] a8 33[%) 1-dipole 7 54[ndm] bar 30 23:16:20 1939
20.00[mzec] #9.90[%] 1-dipole 9.1 4[ndm] Mar 30 23:16:22 1939 Release Al |
20 50[mzec] A E1[%] 1-dipole 9.79[ndm] Mar 30 23:16:24 1939
21.00[mzec] a7 48[%] 1-dipole 8 E3[ndm] Mar 30 23:16:26 1939
> 21 Almsec] a0.26[%] 1-dipole 5 99[ndm] bar 30 23:16:28 1939
22 D0[mzec] £5.80[%] 1-dipale 3.48[ndm] Jun 09 22:14:20 1938

IAdd Mode 'I
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8.12 Select View Format

Yiewly] ‘Windowlw] HelpH)
v ToolbarT] E =
v Statuz BarS) ’EI. RIR ﬂ ﬂl—#

Lapout[r] 3
Standard 3-Viewl3)
Standard 4-View[4]
Title Yiew(T]

Wi aveform Wiewhw]
Contour Map YWiew[C]
MR Wiew(t4)

M5 Report YiewD]

* v v v

MS] Select Wiewlk]

Sel iew Format(L] v Showl(r)
Search nextlJ] X
X v Wwavelorm View[w]
Select Yiew All[G)] v MBI Viewihd]
Seres View(d] 3
L Colored by LabellL]
5 W [ AllSI[E
B Ve e = Colored by Time(T)

Graphic Attribute(4] 3

<

Colored by GOF[GE]

Colored by Intensity(Cl]
Colored by Time order(S]
Select ChannelH) Colored by GOF order(D]
M5 Using Channel{l] Colored by Intensity arder(4)

Agsociated windows[E]  »

8.12.1 Show
The display of the marks for the selected dipoles by “MSI Select View” in section 8.11 on

both of Waveform View and MRI View can be switched on and off by this command.

8.12.2 Waveform View
The display of the marks for the selected dipoles by “MSI Select View” in section 8.11 on

Waveform View can be switched on and off by this command.

8.12.3 MRI View
The display of the marks for the selected dipoles by “MSI Select View” in section 8.11 on

MRI View can be switched on and off by this command.

8.12.4 Colored by Label
The colors of the marks are determined by the label for each MSI entry by choosing this

command.

8.12.5 Colored by Time

The colors of the marks are determined by the time slice for each MSI entry by choosing this

command.
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8.12.6 Colored by GOF
The colors of the markers are determined by the GOF of each MSI entry by choosing this

command.

8.12.7 Colored by Intensity
The colors of the markers are determined by the intensity of each MSI entry by choosing this

command.

8.12.8 Colored by Time order
The color gradation in accordance with the latency of each MSI entry is applied to the

markers by choosing this command.

8.12.9 Colored by GOF order
The color gradation in accordance with the GOF of each MSI entry is applied to the markers

by choosing this command.
8.12.10 Colored by Intensity order

The color gradation in accordance with the intensity of each MSI entry is applied to the

markers by choosing this command.
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8.13 Search Next
This command can scan the dipole fulfilling the given condition along the lines of temporal
axis. The dialog to set the conditions will be appeared upon selecting the command. When

the OK button is clicked, the nearest dipole from the current time slice is indicated in

Waveform View.

Search M5I entry

— Search Condition:

™ Latencylmzec] |5U— <= Latency ¢ I5U—
I~ GOFEA po  cgorc  [i00D
™ Intensity[nam] IF <= Intenszity < IW
I Estimated Time | 5/ 7/98 v[ <= Time ¢ B/26/03

[~ Comment Text include I

™ Label IAny Pattern j Direction
Label Pattern % Ascer
’7|_ Latel] [T Lateldz ° Labelts 7| Latelfd [0 Labelis  Deso

8.14 Select View All

All conditions to select specific dipoles are canceled and all dipoles in the MSI entry is

marked by choosing this command.

8.15 Series View
The user can select two or more time slices in the specific time region by dragging the mouse
on the waveform viewer while pressing SHIFT. The selected time region is filled by the
different color from the other region on the waveform viewer. The software can treat the

selected time slices as a series. The commands in this category are related to the series.
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Yiewly] Windowlw] HelpH)
v ToohbarT) E — 1
v Statuz BarS) ’EI- RIR ﬂ ﬂll

Layout(x'] 3
Standard 3View(3)
Standard 4-viewl4)
Title Yiew(T]

Wi aveform Wiewhw]
Contour Map YWiew[C]
MR Wiew(t4)

M5 Report Yiew(D )

* v v v

ME1 Select Viewlk]

Select View Format(L] 3
Search nextd]

Select Yiew All[G)]

ShawlY]

Seres View of all MSIR)

v wiaveform Viewlw']
Graphic Attribute(a)] v MRIWiew(k)]

Aszociated windows(E] ¥ v Colored by Time[T)

Colored by GOFIG]
E‘ETS Fha;:el[ﬂ] i Colored by Intensity(3)]
sz Chisic L] Colored by Time order(S]
Colored by GOF order(D]

Colored by Intensity ordar(s)

Contour Map ‘Window(C)]
MF-Image Window(R]

8.15.1 Show

The display of the series can be switched on and off by executing this command.

8.15.2 Waveform View
Every time slice at which the theoretical current dipoles are estimated in the series is

indicated by the pin-like mark when this option is enabled.

8.15.3 MRI View
The position of every dipole in the series is displayed on the MRI viewer when this option is

enabled.
8.15.4 Contour Map Window
The contour map at every time slice in the series is displayed on another window upon

executing this command.

8.15.5 MR-Image Window

This function has not been implemented yet.
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8.16 Series View of All MSI
The time slices in the time region including all estimated MSI are automatically selected as a

series with this command.
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8.17 Graphic Attribute

The user can customize the appearance and the default settings of the data window by the

commands in this category.

Viewly] ‘Window(w] Help(H]

v Toolbar(T)
v Statusz Bar[5]

Layout[r]

Standard 3-View[3]
Standard 4-View(4]
Title “iew(T]
‘wiaveform View(w']
Contour Map Yiew(C]
MR Wievi(4)

M5 Feport YiewD]

W51 Select View(k)]
Select View Format(L)
Search nextlJ]

Select View AllG)]

Series View(E)]
Series View of &l MSIE)

Graphic Attributels)

Azzociated windaws[E]

Select Channel(H)
W51 Using Channel(l]

* r v v ow

3

RlEiE el =] ol

Frame dAttribute(G]

‘whavetomn Attribute(d)
Contour Attribute[C)

MR Attribute(R)

Sernal/Select View Attribute(Q)
Imitial Wiew Attributell]

Irit Al Attribute(R ]
Import All Attribute(F)
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8.17.1 Frame Attribute

The attributes related to the frame of the viewer can be changed in the dialog opened with

this command.

Frame Attribute

Standard Layout
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8.17.2 Waveform Attribute
The attributes related to the waveform viewer can be changed in the dialog opened with this

command.

Waveform Attribute
— " aveform Color — Digplay Format

Main: [ ] St Line Width: f1 = : :
Cancel |

Reference Mo 1: - Set

Feference Mo, 2: - Set | [

Feference Mo, 3: - Set et e ]3 Feset |

b o | -G cale[micra/Smm]: ]50 oot |

Reference No.5:  HII Set “-direction[Normal): ]Uppe[ Puositive j — |

Reference Nog: I Set | -direction(S pit): W

ReferenceNo.7: I Set

Reference MNo.& [ | Set

Reference No.3: [ | Set

Reference No.10: [ | Set

8.17.3 Contour Attribute
The attributes related to the contour map can be changed in the dialog opened with this

command.

Contour Map Attribute

— Contour Map View oK

Wiewpoint: I Top Yiew j c |
ance

Positive/Megative:

ColorPositive]:

Bfle [k

Reset
ColorfZera]:

Export
Color(Megative]:

Impart
Contour Line Width: 2 —|
Contour Line Count: 10 =
MEG Sensar Calar: [ ] Set
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8.17.4 MRI Attribute
The attributes related to the MRI viewer can be changed in the dialog opened with this

command.

MR-mage Attribute

{

foaven— 31

—

fot 3

E—
— ———————————————

ET—|
Frogi =] M| s | | sa|
o =] W sa | e sa |

| — | ==

8.17.5 Serial/Select View Attribute
The attributes related to Serial view and Select view can be changed in the dialog opened

with this command.

Series/Select Yiew Attribute
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8.17.6 Initial View Attribute
The initial state of each viewer and the options to be enabled upon opening the MEG data file

can be set in the dialog opened with this command.

Initial Dizplay Control

I

“ EUBE B B REV R

Iv
I’
r
r

8.17.7 Init All Attribute

All the settings of the attribute are returned to the initial state with this command.

8.17.8 Import All Attribute

All the settings of the attribute are imported from the attribute file.
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8.18 Associated windows
The commands in the Tool or Property category will make another dialog. These dialogs are
not modal and arrangement of the dialogs is controlled by the commands in this category.

Wiewly] Windoww] Help(H)

v Toolbar(T) M| -

v Status Bar(S] LIEI. 21kE i
Layoutr] 3
Standard 3-Wiew(3)
Standard 4-View(4)
Title View[T]

W aveform Yieww]
Contour Map Yiew(C)
MR iew(td)

M5 Report Yiew(D)

r r T T

MS1 Select Wiew(k]

Select Yiew Farmat(L] 3
Search nextlJ]

Select View AllG]

Series View(d) 3
Sernes Wiew of Al MSIR]
Graphic Attributefd) 3
Iinimize(l]
W i
Select ChannellH) axlml.ze%]
M3I Using Ch i Mormalize[M]
zing Channel[L) Close(C)
Minimize others(J]

I aximize othersr]
MNormalize others(0]
Cloze others(D]

Minimize ll[K]
M aximize allZ]
Mormalize all[F]
Claze allE)]

8.18.1 Minimize

The active dialog will be minimized.

8.18.2 Maximize

The active dialog will be maximized

8.18.3 Normalize

The size of the active dialog will be reset to the initial size.

8.18.4 Close

The active dialog will be closed.
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8.18.5 Minimize others

Dialogs other than the active one will be minimized.

8.18.6 Maximize others

Dialogs other than the active one will be maximized.

8.18.7 Normalize others

The size of dialogs other than the active one will be reset to the initial size.

8.18.8 Close others

Dialogs other than the active one will be closed.

8.18.9 Minimize all

All dialogs will be minimized.

8.18.10 Maximize all

All dialogs will be maximized.

8.18.11 Normalize all

The size of all dialogs will be reset to the initial size.

8.18.12 Close all
All dialogs will be closed.
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8.19 Select Channel
The dialog to select the channels to be displayed on the waveform viewer will appear upon
executing this command. This dialog is used for selection of the sensors when the Select

Channel button on the other dialog is clicked.

BEBEE —=

Select Channel
FilelF] Edit(E)
1&00w) 250w 27(8) 172(w)
igé 14@4? 24@)45@94@;5 ﬁ%
ladiw) T Fw 28(m)n 3w 500w 1761w) Cancel
ig% @74 4222@57@51%1@?)3@59@23 ﬁ%
182(8) BIC S ORI GROS OO & ®s@) sl
153(m) 5 a1 131(m)
H? e ;ngj 151?%@3@5)2@?@3@88?@565%1@ %g% Select Al
33@5 @S)Q@U@)D@;;g zzgngl @392 @%2@ Delete Al
7w 4S@D@S@%s@ 2100 O 123@48) 059@5@ 3@
2
@ 80@39@23@) 4@ 535 9@5%0@.2?5@4@18@25@ 153@?@ Al MEG
5613) @)200m) @2@32@19 2@33E) T ) -® A EEG
o . 5@1?@%;3@%4@ 992%4@28@9 8@@ 4
115 135
I BN
Click on channels e 96@)146@)141@133@ 150 {32 w
above or below. /' e O 34@) g 130(8) Hie %gg ks
) ) 18(8) 134(m) L5
Dragging is also 659®) 1158) 151(8 Ukt
effective. IR e T User #4
e 80806088008 -
mi: BOEEBEELLLEEERE0E Lam |
hit: PO BOOBOEEEE e U= |
Urﬂtﬂ:gg%%%ﬁﬁ;ﬁﬂ;ﬁﬂ@ﬂ&g User #8
Unitd: (o) (& (& (& (& (s Choose from: &
UnitS: @ © ® © (@ ¢ *Set mode: simply click ®
Unitd: & ® @ @ @ @ on or draw a box around |@® Set Mode ~]
Unit7: iéi ié? 1(5; 1@? 1@5 1 selected sensors. Shift- 1 3
Unit8: é) @) click adds sensors, Ctrl- %
o: 1815 s 101 .
Unitd: click removes them.

C
vniao: 19 %) 15 19 16 14
vni1: 18 19 15 15 18

*Add mode: where every 9
sensor clicked on is added. ®
*Delete  mode:  where
every sensor clicked on is
deleted.

*Toggle mode: where a
click toggles the setting of
selected sensors.

8.20 MSI Using Channel
With this command, the channels whose data are used for the estimation of the theoretical

current dipoles at the time slice are selected to be displayed on the waveform viewer.
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9. Window

‘window(e’) HelpH]
Mew window(M)
Cascade(C]

Tile Horizontal[H]
Tile Wertical(T]
Arange lcons(s)

v 1 5ef00

9.1 New Window

This command opens another window of the same data file as the active file.

9.2 Cascade

This command arranges the windows in cascade.

9.3 Tile Horizontal

The windows on the screen are tiled horizontally.

9.4 Tile Vertical

The windows on screen are tiled vertically.

9.5 Arrange Icons

The minimized windows are arranged in order.

10. Help

10.1 About MeglLaboratory...

Copyright and the version information is displayed on another dialog with this comma
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