Checking the positive and negative voxels in a conjunction map

This is not an official Brain Innovation support document. For any detail questions or comments, please contact
heinecke(at)brainvoyager(dot)com

When running a conjunction contrast, the statistical map may contain positive as well as negative
voxels. This document tries to check the underlying details constituting the conjunction map.

We load the result of a single subject GLM map. In this case, there are only two conditions called
faces and objects contained in the design (simple face localizer study).
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We open the Overlay GLM dialog
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We define a new contrast
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We click the "Add Contrast" button and define the contrast (+) "faces" on the first tab and the
contrast (+) "objects" on the second tab.
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We choose the" Conjunction Analysis" checkmark and start the contrast calculation by clicking the
"OK" button.
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We open the "Overlay Volume Maps" dialog and save the conjunction map as a new volume map (to
be used later)



To observe the results further, we create the two separate contrasts maps. We open the Options of
the Overlay GLM dialog and click the "Create Maps" button. This will create on contrast map for each
of the contrasts defined.
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We choose the Multiple selections radio button on the Advanced tab.

% Volume Maps - [untitled.vmp] ilil

Browse | Statistics | Map Options Advanced I

Associated time course data Map selection mode
[~ Show time course of selected map {~ Single selection {+ Multiple selections
Protocal: I | v apply immediately
Sorting option Upsampled YMPs (anatomical resolution)
Colurmn: INF ;I Hires YMPs... |
Combine maps, perform simple statistics ———— Analyze series of maps with ANCOVA
Combine Maps... | AMCOVA. .. |

Load... Add... | Save As... | Delete Al Update VMR | Close |

% Volume Maps - [untitled.vmp] ilil

Browse I Statistics | Map Options | Advanced I

Selection ICqur |Map Mame I

m faces

1
1 I e O

Overlay values ———— Hires YMP creation — Threshold ———— Browsemaps ——————
¥ Positive W Negative V¥ Interpolate Mir; |2,623 3: Map: |1 =
Load... Add... Save As... Delete Al | Update VMR | Close |

&

We add the "conjunction" map save before. This allows us to check the origin of negative and
positive voxels in the conjunction map.

It is advised to switch off the "Interpolate" checkmark.
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In this case, we first switched off the negative voxels within the single contrast maps to check the
origin of positive and negative voxels in the conjunction map. In addition, we changed the color code

of the conjunction map. This can be done on the "Statistics" tab. The new color allows an simpler
evaluation of results.
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When switching off and on just the conjunction map, we can easily see the origin within the single t-
maps. Of course we can do this same thing with only negative values in exactly the same way.

conjunction map switched off:
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We can see a couple of details.
- no negative conjunction voxels seem to overlap positive original voxels

- there are some voxels in the original map(s) that are not in the (positive) conjunction map. In those
voxels, the smallest t-value has not been significant and the voxel thus did not appear as significant in
the conjunction map.

We check the t-values within a single voxel by moving the mouse over it.

Significant conjunction voxel:



sl

File Analysis Options Volumes Meshes Scene DWI/DTI EEG-MEG Plugins Soipts View Window Help

”“{-;HDJD

Project Wizard NewProject Open Save | FlesPane LogPane InfoPane | Preferences ‘FulScrEen ‘USE

|

a Browse | Statstcs | MapOptions | Advanced |
H Selection | Color | Map Name
= 1 B <conjunction>
® 2 W fem
3 m  objecs
i
B
B
Overlay values Hires VMP reation — Browse map:
E ¥ Positive [ Negative I™ Interpolate Min: |2,703 3: Map: |1 3:
Load. . Add. .. Save As... Delete Al | updatewR | close
£
£
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In this case, the first map has a t-value of 8.621, the second map has a t-value of 12.09 and thus the
conjunction (following the mimimum t-logic) shows again the t-value of 8.621.
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In this case, the first map has a t-value of 1.491, the second map has a t-value of 2.715 and thus the
conjunction (following the mimimum t-logic) shows again the t-value of 1.491

In the next screenshot, we overlay negative conjunction map to the original positive map and can see
that there is no apparent overlap.
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The next screenshots shows the opposite depiction: positive conjunction voxels overlayed to
negative original voxels. Again, there is no overlap.
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To perform a more holistic numerical test and not just a visualisation of effects, we create VOlIs on
the basis of the four original maps:

1. all positive voxels from the original contrast maps
2. all negative voxels from the original contrast maps
3. positive voxels in the conjunction map

4. negative voxels in the conjunction map
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In the VOI tool, we mark a) the "positive" voxels in the original maps and the "negative" conjunction
voxels and b) the "negative" voxels in the original maps and the "positive" conjunction voxels and
click the "A AND B" button to check for an overlap of voxels.
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As expected, we find no overlapping voxels for maps with opposing signs in the original contrast and
the conjunction map.
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