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Figure 2.23: GUI for creating ERP-fMRI movie

Figure 2.24: ERP-fMRI movie
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Figure 2.25: Parallel ICA Toolbox.

• groupNames - All the group names must be entered in a cell array. The number of groups is determined by the
length of the groupNames vector.

• featureNames - Feature names must be entered in a cell array and the number of features is determined by
the length of this vector.

• modality - The modality of each feature must be entered in a cell array. The number of modalities must equal
the number of features. Presently available modalities are ’fmri’, ’smri’ and ’eeg’.

• answerFilePattern - The data is selected using the file pattern. Explanation of this variable is given below:

– 1 - File pattern is the same between the groups.

– 0 - File pattern is different between the groups.

• group1_file_pattern - File pattern for group 1. If the file pattern is same between the groups this variable
will be read. Length of this vector must equal the number of features.

• answerDir - Value of 1 means all the data is in one folder whereas 0 means the data for each group is in a
separate folder.

• group1_dir - Enter input directory for group 1.

• numComp - Number of components that can be extracted from the data.

• algorithm - Selected ICA algorithm. Presently, eight ICA algorithms are available. Please type ica_fuse_icaAlgorithm
at the MATLAB command prompt for the available list of ICA algorithms.

2.4 Parallel ICA Toolbox

Parallel ICA toolbox (ParaICAT) is implemented based on parallel ICA algorithm ([1]). We explain ParaICAT using
fMRI-gene data set. This data set consists of two folders like Healthy and SZ. There are 43 subjects in healthy group
and 20 subjects in schizophrenics group. When you click on Parallel ICA button (Figure 2.1), ParaICAT (Figure
2.25) will open. You can also open ParaICAT by typing fusion(’paraICA’) at the MATLAB command prompt.
The user interface controls in the figure 2.25 are Setup Analysis, Run Analysis and Display.
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Figure 2.26: Setup ICA GUI for parallel ICA fusion.

Figure 2.27: Enter number of groups for the analysis.

Figure 2.28: Name groups and features.
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Figure 2.29: Enter filter pattern for features.

Figure 2.30: Enter group information in the right edit box. Option is provided to load group information from ascii
file when you use right click on edit box.

Figure 2.31: Options for parallel ICA algorithm.
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Figure 2.32: Figure window shows the completed parameters for the analysis.

2.4.1 Setup Analysis

When you click Setup Analysis button in figure 2.25 and had selected the output directory for analysis, figure 2.26
will open. The parameters in the figure are as follows:

• ”Enter Name(Prefix) Of Output Files” - All the output files will be saved with this prefix.

• ”Have You Selected The Data Files?” - When you click Select button, a figure window (Figure 2.27) will open
to enter the number of groups for the analysis. Figure 2.28 will open to enter names for groups and features.
For the example data set filter pattern is same between the groups, we selected ”yes” for question ”Is the file
pattern same between the groups?” Figure 2.29 will open to enter the file patterns for features. After entering
the above parameters, a figure window will open to select the directory where the data is located for groups.

• ”What Mask Do You Want To Use?” - There are two options like ”Default mask” and ”Select Mask”. The expla-
nation for the mask is given in Section 2.3.1.1. We used ”Select Mask” option and selected file myMask_t3.img
as mask for fMRI data and all SNP indices for gene modality.

• ”Number Of PC for modality fMRI” - Enter number of principal components to be extracted from the data
for feature ”fMRI”.

• ”Number Of PC for modality Gene” - Enter number of principal components to be extracted from the data
for feature ”Gene”.

• ”Select Type Of Parallel ICA” - There are two options ”AA” and ”AS”. The ”AA” option uses correlation
measure between mixing coefficient of modality 1 with mixing coefficient of modality 2 whereas ”AS” option
uses correlation measure between mixing coefficient of modality 1 with source of modality 2.

• ”Select type of PCA” - There are two options like ”Reference” and ”Standard”. ”Reference” option uses
information from groups to project eigen vectors to that dimension. Please see [1] for more information. Figure
2.30 will open when you click ”Reference” option. We entered a value of -1 for SZ group and a value of 1 for
healthy group.

• ”Number of times ICA will run” - Number of times you want ICA to be run on the data.

Figure 2.32 shows the completed parameters for the analysis. When you click Done button, parallel ICA options
will be shown in an input dialog box (Figure 2.31). After the parallel ICA options are selected, a parameter file with
suffix para_ica_fusion.mat will be saved in the analysis output directory.
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Figure 2.33: Display GUI.

2.4.2 Run Analysis

When you click Run Analysis button and had selected the parameter file (para_ica_fusion.mat), parallel ICA will
be run. The analysis steps are as follows:

• Principal Component Analysis (PCA) - PCA is run on each modality separately. The number of components
extracted for each modality depends on the number you have entered during Setup Analysis (Section 2.4.1).
PCA information is stored in a file with suffix para_ica_pca.mat.

• Parallel ICA - ICA is run on each modality and a correlation measure is enforced between the modalities during
the analysis. Correlation measure is dependent on the type of parallel ICA. There are two types of parallel
ICA like ”AA” and ”AS”. ”AA” enforces the correlation measure between mixing coefficient of modality 1
with mixing coefficient of modality 2 whereas ”AS” uses correlation measure between the mixing coefficient of
modality 1 with the source of modality 2. ICA information is stored in a file with suffix para_ica_ica.mat.

Note: All the analysis information is stored in a log file with suffix para_ica_results.log.

2.4.3 Display

Figure 2.33 will open after you click Display button (Figure 2.1) and had selected the parameter file. The parameters
in the display GUI are as follows:

• ”Comp No:” - Component numbers to display. This is dependent on the feature you have selected in the feature
listbox. This option will be disabled when you sort components.

• ”Feature:” - You can select at most one feature to display. This option will be disabled when you sort compo-
nents.

• ”Do You Want To Sort Components?” - You have the option to sort components based on correlation. When
you select ”Yes” for sorting components and click Display button, components will be sorted based on the
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Figure 2.34: Components are sorted based on the correlation.

Figure 2.35: Enlarged view of a spatial map.
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correlation. Figure 2.34 shows the results of sorting. When you click on any axes, enlarged view of that plot
is shown in a different figure (Figure 2.35).

• ”Display Defaults” - Spatial map defaults will be shown in a figure window (Figure 2.12) when you click on
”Display Defaults” menu. The display defaults shown are the same as those explained under hidden user
interface controls in Section 2.3.1.4.

• ”Options” - There is an option to select the SNP’s locus file. We have included locus file LocusNames.txt for
the example data set. Dominant SNP’s will be printed to a text file having suffix dominant_snps.txt when
components are sorted based on correlation. Dominant SNP’s are determined based on Z-threshold for SNP’s.
You can change Z-threshold by changing variable SNP Z THRESHOLD in ica_fuse_defaults.m file.

2.5 Appendix

2.5.1 Defaults

We explain some of the defaults used in FIT. The defaults file (ica_fuse_defaults.m) is in folder ica_fuse.

• Colors: Colors are RGB values. The colors used for figure and user interface controls are as follows:

– FIG BG COLOR: Figure background color.

– FIG FG COLOR: Figure foreground color.

– UI BG COLOR: All user interface controls except push button have the same background color.

– UI FG COLOR: All user interface controls except push button have the same font color.

– BUTTON BG COLOR: Push button background color.

– BUTTON FG COLOR: Push button font color.

– AX COLOR: Axes background color.

– LEGEND COLOR: Legend color.

– Font defaults are as follows:

∗ UI FONT NAME: Font name.
∗ UI FONT UNITS: Font units.
∗ UI FONT SIZE: Font size.

• Display defaults: Display defaults for spatial maps are as follows:

– CONVERT TO Z: Convert images to Z-scores. Options are ’Yes’ and ’No’.

– Z THRESHOLD: Z threshold for spatial maps. Default value is 1.5.

– IMAGE VALUES: Option is provided to display activations (’Positive’), activations and de-activations (
’Positive’ and ’Negative’), absolute value (’Absolute’) and de-activations (’Negative’).

– IMAGES PER FIGURE: Number of images plotted in one figure. Options are ’1’, ’4’ and ’9’.

– ANATOMICAL FILE: Anatomical file used for overlaying components.

– ANATOMICAL PLANE: Options are ’Axial’, ’Sagittal’ and ’Coronal’.

• OPTIMIZE FEATURES: Option is provided to run ICA on different combinations of features. You can turn
off this option by setting a value of ’No’.

• FWHM VALUE: Smoothness factor used for dimensionality estimation.

• DIVERGENCE PARAMETERS: Divergence criteria and number used when calculating spatial divergence.
Options are ’kl’ (Kullback Liebler), ’j’ (J), ’alpha’ (Apha), ’renyi’ (Renyi). Kullback Liebler and J divergence
doesn’t need a number.

• EEG DATA INDICES: Default mask used for EEG modality. Default value is [50:500].

• NUM RUNS ICA: Number of times you want ICA to be run. Default value is 1.
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• STANDARDIZE SUBJECTS: This option lets you convert feature data of each subject to Z-scores.

• Z THRESHOLD HISTOGRAM: Z threshold applied on the selected component when calculating histograms
of features.

• NUM BINS: Number of bins used for calculating histogram.

• FLIP SIGN COMPONENTS: Components will be flipped when sign of beta weight is negative with respect to
a feature. You can turn off this by setting a value of 0.

• FLIP ANALYZE IM: Flip parameter for analyze images. Default value is 0.
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