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How to compare QSM
reconstruction results?

low to choose

ay, = 0.0005 0.001 0.002 0.004

’? RMSE = 125.8 97.9 81.2 77.5

nyper parameters”
SSIM = 91.3 93.5 94.2 92.9

ROI Error = 0.022 0.020 0.019 0.021

Quantitative Susceptibility Mapping:
Report from the 2016 reconstruction challenge,
MRM, 79(3), 1661-1673 (2017).
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"Assessing MR image reconstruction quality using
the Fourier radial error spectrum plot [(ESP)[’
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1. Apply the Error Spectrum Plot concept in QSM

2. Explore different parametrizations suited to
the intrinsic k-space geometries in QSM
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Flowchart sampling o

difference k-space

smoothing splines

in k-space
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FT{x1}

Eo(w(k), X1, x2) = S([IFT{x1(w) — x2(w)}|l2)

S(IIFT{x1(w))}|2)

Kim, T. H., & Haldar, J. P., 2018 IEEE 15th International Symposium on Biomedical Imaging (ISBI 2018)
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e tissue field after background field removal: phs_tissue
* reference: chi_33

v

b=dxy FL B=DX

e tkd “Truncated k-space division”

X=B/D' D =sgn(D(k)) max(|D(k)],7)

* L2 “close form L2 regularized solution”

X =B/D" D" = (D*(k) + \k?)/D(k)
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Comparison of QSM reconstruction results

chi 33 tkd

[ppm]
0.1

—-0.1

1.4} .
rmse hfen ssim
= tkd 86.50 81.97 0.77
1.2 - |2 81.23 75.49 0.81
1,
0.8
0.6

0 20 40 60 80
radius [samples]



MU Background Methods Results Discussion Summary Tm

Selection of hyper parameters: L2 regularization parameter A
A=0.02
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Selection of hyper parameters: L2 regularization parameter A
A=0.02 A=0.09
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Selection of hyper parameters: L2 regularization parameter A
A=0.02 A=0.09 A=0.2
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Fusion of QSM maps: L2(A,) <& L2(A,)

1 121 ] 1h
0.9| . 1) 2 0.8
0.8} |
0.8] | 0.6
06} |
07/ : 0.4
0.4
0 20 40 60 80 0 20 40 60 80 0 10 20 30 40 50 60 70

radius [samples] azimuth [°] distance to zero-cone [samples]



MU Background Methods Results Discussion Summary

Fusion of QSM maps: L2(A,) <& L2(A,)
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Fusion of QSM maps: tkd & L2
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Fusion of QSM maps: tkd & L2
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Fusion of QSM maps: tkd & L2

chi 33 fusion

[ppm] = = = =
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Fusion of QSM maps: tkd < L2, cone surfaces!
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Fusion of QSM maps: tkd < L2, cone surfaces!
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Fusion of QSM maps: tkd & L2, cone surfaces!
chi 33
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Limitations
« Relation 1D to scalar metrics not clear (ssim) = & &% % om
* Focus on baseline methods (tkd, L2) D" = sgn(D(k)) max(|D(k)],7)
not state-of-the-art D" = (D*(k) + Ak*)/D(k)

1D metrics still reference-based

* No clear prospective fusion strategy
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. ESP applicable in QSM /ﬁw,

 Conic parametrizations allow visualization of @ x /)
differences between QSM methods @ ' .,

rmse hfen ssim

+ Complementary to standard error metrics —wiiavin « |

== L2 81.23 75.49 0.81

* Fusion of different QSM methods can yield can
Improve results
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MATLAB (& python)

% addpath(genpath('qsm_esp/'))

metrics = compute_metrics(chi_ref, chi);

E plot_metrics(metrics);l

http://bmrr.de/software + functions for fusion
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