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Introduction

A Dynamic image
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A High temporal frame rate
I Reduce the acquisition amount of data

A Data sharing



Data sharing

A Data sharing
I Keyhole
I UNFOLD
I Kt BLAST

A Sacrifice the spatial resolution for high
temporal resolution.



Concept of k space
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Keyhole

A One full sampled reference image in needed

A Others sample the center ofdpace
I 25% of full kspace

I Share the high frequency data from reference
frame
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Cine cardiac image
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A Keyhole acquisition is based on the
assumption that dynamic information is
bandlimitedin k-space (I.e. image changes
have low spatial resolution)

A Contrast agent uptake studies
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A How to sacrifice
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Full sampling In k space
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Point spread function
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Point spread function (PSF)
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Undersampling in k space

A 2-fold undersampling
A Reduce FOV size yfdld Even image

b 2nd

b 1s
h O (@) A Po+P

S~
b N

Point spread function

"o 4%s 4T 4Ts 4T"e 4Ts 4"s 4Te 4Te 4"s eTs "
an an N a N an a N - an an - : an
as? Pas? Pas? Can? Ten? en? Ten? Pan? Pen? Can? "en? Cas
"o 4Ws 4"s 4"s 4"s 4"s 4"s 4Ts eTs eTs eV, "
LA L L LA L a N a N an an - : a
vs? "es? Pan? "en? Cen? "an? "en? "an? "en? Can? "ent Cus
"o 4%s 4T 4Ts 4T"s 4Ts 4"s 4Te "o 4"s eTs "

a N N a N an a N N an an - : an
Phase « Pas? Pan? Pan? Can? Can? Can? en? en? Ten? e Cus
A "o 4%s 4"s 4"s 4" 4" "4 4Ts Vs eT"s "4 "

LA a N a N an an a N an an a N a N

«
.

v s? Pes? Pan? "en? Cen? en? Pen? "an? "en? Can? "ent Cus
"o 4% 4"s 4Ts 4"e 4"s "o 4Ts 4Ts 4Ts 4T, o"
aa e aa aE e ah aE 4 a2 aE an
vs? Pes? Pan? "en? Cen? "an? "en? "an? "en? Can? "ent Cas

> Readout




If shift the sampling line

A Still 2fold undersampling and Y2 FOV
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Shift one sampling line

Odd image
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Dynamic image

A Acquiring even and odd images alternatively
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Along the time dimension

A Acquiring odd and even images alternatively

Even image Odd image




The alias portion and true portion can
be distinguished
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If object Is not static

A Cardiac image

Low-pass
filter
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UNFOLD

1. Exploiting the temporal information to label
the spatial aliasing portion.

2. Apply a low pass filter
3. Reconstruct by FFT along temporal frequenc

VIR, (V)

Nyquist DC Nyquist ‘
t




2-fold acceleration for
dynamic cardiac image
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1D FFT along temporal dimensior

A The spectrum of temporal frequency is
associated with differentoxelposition
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2D FFT along temporal dimension

A Full sampling image
A Ignore the readout direction (no aliasing)
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X-f space

A x(or y): position along phase encoding direction
A f: temporal frequecy
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