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These phenomenon is illustrated as:
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Basic Concept & observations

» To take advantages from both the RF and envelope signals,
we define a piecewise-linear weight through which RF NCC
function and envelope NCC functions are weighted summed.

We choose a piecewise-linear weight because:

o At low strain RF NCC function itself works better than the summation of RF
and envelope NCC functions.

o Giving equal weights to both the RF NCC function and envelope NCC
function works the best at high strain.

« The degree of echo decorrelation due to the increase of the
applied strain may depend on the data types (e.g., computer-
simulated phantom, tissue-mimicking phantom, in-vivo patient
data, etc.).

 From these observations, we define some knee strain points
for different data types.
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Knee points
for different data

Representation of the NCC | peaks aphe' strain for the FEM phantom,f
experimental phantom and in vivo data. By taking NCC peak value 0.9 as
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threshold, some knee strain points are defined.
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Here, sy, denotes the ‘knee strain” , s,,, denotes the maximum strain and s,,
denotes the approximate applied strain.

Using LW, the robust NCC function is calculated as
P ()= LW x o (k) + (L= LW ) x p . (k)
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Time-lag calculation

 We use non-stretched (@ =«,, ) and globally-stretched (aap )
post-compression rf echo windows to find the NCC peak to
Image the lesion precisely. Here, a is the stretching factor
related with the strain as,

S=il—a
 Therefore, from the NCC functions, the discrete time-lag is
calculated as,

k;is,js) = arg mallx {p, (k)}, for g-—g- —and-a.

Subsequently, from these time-lags, displacement is
estimated and using least-square-error-based strain
estimation technique, strain is calculated.
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Results: Finite Element Modeling (1)
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Results: Finite Element Modeling (2)

- Fig: Strain images of the
' FEM simulation phantom
generated by different
- methods. Results (a-c)
are produced by the
' Novel spline based strain
- estimation (SBSE), (d-f)
are produced by the
proposed method by
-using only RF NCCF (RFC)
‘and (g-i) are produced by
‘the proposed method by
‘using weighted sum of
'RF and Envelope NCCF
(W-RFENV)
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Results: Finite Element Modeling (3)
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Fig: Performance comparisons of different methods using numerical indices.
(a) SNRe vs. applied strain (b) CNRe vs. applied strain.
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Results: Breast in vivo
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Fig: Strain images of the in vivo breast data generated by different methods. Fig. (a, c) are B-
mode images. Results (b, f) are produced by the SBSE and (c, g) are produced by the
proposed method by using only RF NCCF (RFC), and (d, h) are produced by the proposed
method by using weighted sum of RF and Envelope NCCF (W-RFENV).
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SUMMARY

* Proposed strain estimator

o In vivo cases produce improved strain images compared to other

strain estimators

» High SNR strain image preserving lesion edge at high strain.
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Thank You!!!
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