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Deep learning classifiers of visual cortex activity can identify which moment of a video
is represented by a single fMRI volume during naturalistic movie viewing
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RESULTS

Time-windowed similarity values

e between each timepoint of one run and all timepoints in a 30-second
range of that timepoint in another run

e all metrics are shown in the "native” units for that similarity measure

INTRODUCTION RESULTS (cont.)

"Best guess” analysis for each timepoint

e use the highest similarity scores in the matrix to generate a "best guess”
of each voxel pattern’s position in time, based on its similarity to
timepoints in the other runs

e then plot histograms of how far off all those guesses were
e only video/video run pairs are shown here

« How accurately can we hope to decode the continuously varying
contents of complex, naturalistic thoughts and percepts using
fMRI measures of brain activity?

Similarity matrices

e between each timepoint of one run and each timepoint of another run

o averaged over all possible combinations of the different run types
(video run/video run; video/rest; rest/rest)

e all metrics normalized to 0-1 scale

e Most contemporary classification and decoding techniques are
limited in flexibility and inferential power.
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fairly good predictions in the "best guess” analyses.
e Instruction was simply to watch and listen attentively, and try to

remember as much detail as possible. « However, Pearson correlation and Euclidean distance were more

heavily influenced by temporal nuisance factors (e.g. scanner
drift) to which PTC was insensitive.

Comparison between run type pairs

e solid lines: similarity scores between each timepoint in a run and the
same timepoint in another run (on-diagonal values)

e dotted lines: averaged similarity scores between each timepoint in a
run and ALL other timepoints in another run (off-diagonal values)

ROC curves

e generated from similarity scores contained in the matrices above, with
a varying discrimination threshold

e only on-diagonal value pairs (i.e., exact same timepoint in different
runs) were considered "true” positives

e 5min runs of resting-state data were also collected at the
beginning and end of the scan session.

e Thus, PTC overall had more predictive power than either of the
more traditional analysis types (cf. ROC curves).
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e Traditional pattern similarity measures: Pearson correlation (with
Fisher z' transformation) and -1 * Euclidean distance (so for all
measures, higher values = more similarity).

FUN FACT! Overall PTC accuracy during training was 69.7% - which breaks down into 76.5% accurate for "same” voxel pattern pairs (drawn
from the same timepoint in different runs) and 62.8% accurate for "different” voxel pattern pairs!
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