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We present a novel approach to interactive

and concurrent volume visualization of func-

tional Magnetic Resonance Imaging (fMRI).

The fMRI signal is treated as light emission

when rendering a patient-specific high reso-

lution reference MRI volume. As a result,

the brain glows and emits light from ac-

tive regions. The low resolution fMRI signal

is thus effectively fused with the reference

brain with the current transfer function set-

tings yielding an effective focus and context

visualization. The delay from a change in

the fMRI signal to the visualization is ap-

proximately 2 seconds.

Signal Processing

We use canonical correlation analysis (CCA) to

detect activity in the acquired data. To compen-

sate for head movements, a phase-based registra-

tion algorithm is used.

Visualization
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We base our visualiza-

tion of the anatomical

context data and the

fMRI signal on the lo-

cal ambient occlusion shading model introduced

by Hernell et al. [1]. This makes anatomical

structures of the brain easier to perceive. More-

over, we propose to use ambient emission to turn

fMRI active regions of the brain into light sources

that cast light according to the signal strength and

thus illuminates surrounding brain tissue. For fur-

ther details, see [2].
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Evaluation

We have conducted

an evaluation to com-

pare our presented

method with stan-

dard 2D slice-based

visualization of fMRI signal. The result of this

evaluation has shown that our visualization im-

prove the ability to perceive spatial information

of active regions with up to 31%.

Future Work

•More experiments on bio-feedback.

•Collaborations with neuro-scientists to use the

demonstrator as a research tool.

•More in-depth evaluation of the clinical value of

the developed visualization.

•Develop methods to visualize the uncertainties

of the fMRI signal.
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