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SENSE Imaging

- How to calculate accurate sensitivity
profile?

=» Polynomial Fitting
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- How to calculate accurate sensitivity
profile?

=» Polynomial Fitting

- Is there a more efficient way under-
sample k-space?

=» Semi-definite model




Sensitivity Mapping

- Sensitivity Profiling Procedure

Fully sample body coil image &
surface coll 1image
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Fit lower resolution data to get
polynomial coefficients
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Interpolation of polynomials to get
higher resolution sensitivity profile




Sensitivity Mapping

* 14, ;5 : coefticients of polynomials

» {P;} : polynomial basis for fitting

. IMP®°%: Jow resolution body coil image

. IM"ead; 1ow resolution head coil images

- W:1mage weighting




Results & Discussions
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- Solved by one step Newton Method

- MATLAB R2010a
- Lower resolution dataset: 50x50x50

- Higher resolution profiling: 100x100x100
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Results & Discussions

- 3D polynomial provides sensitivity in
arbitrary planes and volumes

» Sensitivity near colls 1s hard to fit
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SENSE Unader-sampling
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SENSE Unader-sampling

M=35"P

- Measurements M=(m, m, K m)

» Sensitivity
encoding
matrix

S,




SENSE Unader-sampling

» Reconstruction
P=(S"-85)"-S -M

» Measurement with errors
P=(S"-S)"-8"-(M+¢)
» (S*S)1S" has the effect of magnifying noise

- Worst case of noise magnification is
determined by largest eigenvalue of (S7S)! =»
smallest eigenvalue of S1.S




SENSE Unader-sampling

- worst case of noise magnification 1s
determined by largest eigenvalue of (S7S)! =»
maximize the smallest eigenvalue of S1.S

Imax

SED) A
S"-S-AMfO0

S.L.

- Size of S depends on r1,r2 =» lowest SNR
point has worst noise magnification




SENSE Unader-sampling

- Under-sampling i 13 o,
factor = 2 Sia || 05
P5

» Si1ze of S: 4x4

- Under-sampling o,
factor = 4 S1. Sia )| 02
522 52,4 | P3

. Size of S: 2x4
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SENSE Unader-sampling

- Under-sampling i 13 o,
factor = 2 Sia || 05
P5

» Si1ze of S: 4x4

» Worst SNR case




SENSE Unader-sampling

- Nonlinear Semi-definite problem
s A
S"-S-AMfO

- Linear Trust Region step
N

max

S.I.

maAa Ar ,Ar,

LS8 -8)

5,080 HS"-S)
or,

or,

Ar,— AT O

S’vT

S.L.

‘Arl‘ < £

‘Arz‘ < &




Results & Discussions

» Solved by SeDuM1_1.2.1
- MATLAB R2010a
- Iterative trust region method
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Results & Discussions

- Condition number improvement:

121.88 V.S. 24.58
- Sampled data: 8.5%
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- Condition number improvement:

12.05 V.S. 8.55603
- Sample data: 11.7%
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Results & Discussions

- Comparison with Regular Sampling




Results & Discussions

» SNR Enhancement




Conclusion

- Sensitivity polynomial fitting provides an

effective approach to estimate sensitivity
on arbitrary plane in 3D

- K-space under-sampling model provide
significant theoretical improvement

- Further sampling k-space data is needed

to Investigate for better reconstruction
results
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