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Display methods of medical images in neuroimaging informatics technology initiative format
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Abstract: Various methods for displaying medical images in neuroimaging informatics technology initiative (NIFTI) format,
including multi-planar reconstruction, fusion of multi-planar functional and constructional magnetic resonance imaging (MRI)
images, and three-dimensional reconstruction based brain effective connection network, were investigated, and their advantages
and disadvantages were analyzed. The results of simulation indicate that the multi-planar reconstruction is easily fulfilled to display
functional or constructional brain images of different slices and angles. However, the spatial position of functional or constructional
brain regions cannot be located using multi-planar reconstruction. The fusion of multi-planar functional and constructional MRI
images can be used to locate the functional brain region in high-resolution MRI, which is helpful in the investigation of the
function of brain regions, but cannot be used for the analysis of regional causality connectivity. The three-dimensional
reconstruction based brain effective connection network, which is limited due to complex computation, can be used to analyze
the nodal topological characteristics of causality connectivity network and the regional causality connectivity, and to explore the
neuroimaging mechanism of some diseases. These methods mentioned above have their advantages and disadvantages and are
used for displaying medical images in NIFTI format, with significant application in the study of brain function and effective
connection network.

Keywords: neuroimaging informatics technology initiative format; multi-planar reconstruction; image fusion; three-dimensional

reconstruction; brain effective connectivity network
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(a)-(c) are the process of rigid registration, and (e)-(g) are the process of non-
rigid registration. (a) and (e) are the reference images; (b) and (f) are the
images that need to be registered; (c) and (g) are the images that have been

registered.
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Fig.1 Diagram of medical image registration
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Fig.2 Diagram of ray-casting
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(a), (b) and (c) denote the coronal, axial and sagittal views of magnetic
resonance imaging (MRI) image, respectively. (d), (¢) and (f) denote the
coronal, axial and sagittal views of functional MRI image, respectively.
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Fig.3 Results of multi—planar reconstruction for MRI images

(a) denotes an axial fusion image of positive activations; (b) and (c)
denote fused images of negative activations. (d), (e) and (f) denote
the coronal, axial and sagittal images which are obtained by co-
registering MRI image with standardized template image,
respectively. (g), (h) and (i) denote the coronal, axial and sagittal
images which are obtained by co-registering functional MRI image
with standardized template image, respectively. The intensity of
color denotes the strength of activation in the figures (a)-(c), and
different colors correspond to different functional areas in the

figures (d)-(i).
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Fig.4 Results of the fusion of multi—planar functional and

constructional MRI images
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(a) and (b) denote the axial images of asynchronous effective connectivity
network of human brain (Brodmann area in every brain is marked with
manual method). (¢) denotes an axial image of synchronous effective
connectivity network of human brain (Brodmann area in every brain is
marked with manual method). (d) denotes an axial image of synchronous
effective connectivity network of human brain. (e) denotes an axial image
of asynchronous effective connectivity network of human brain. (f) denotes
a synchronous effective connectivity network in which the distance among
brain regions has been increased, and this network is responding to figure
(d). (g) denotes an asynchronous effective connectivity network in which the
distance among brain regions has been increased, and this network is
responding to figure (e). Different colors correspond to different functional
areas. The size of sphere denotes the strength of neural activity of brain
regions, and the size of regional bar corresponds to the strength of causality
connectivity. The direction of arrow denotes the direction of causality
connectivity. Red or gold bars indicate the synchronous causality
connectivity, and light blue bars correspond to asynchronous causality
connections.
5 ETZHERMKENEZMERER
Fig.5 Experimental results of three—dimensional reconstruction

based brain effective connectivity network
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