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This supplementary material contains more analysis on how
the STNCC (Spatial Temporal normalized Cross Correlation)
outperforms NCC (normalized Cross Correlation) for different
data sets with high and low SNR.

High SNR::

STNCC improves temporal behavior of the estimated strains
for high SNR data significantly. Temporal accuracy plays an
important role in poroelastic elastography [1], viscoelasticity
measurment of the tissue [2], dynamic elastography methods
such as shear-wave elastography [3, 4] and vibro-elastography
[5]. To show improved temporal behavior by STNCC, we
consider three frames for NCC and three sets of frames for
STNCC as shown in Fig.1. The displacement for each pair
is calculated and the difference of estimated displacement is
calculated as acceleration for both NCC and STNCC method.
We calculate acceleration for phantom data with high SNR
(without adding noise) and the results are shown in Fig.2.
The low acceleration of STNCC clarifies improved temporal
behavior by STNCC.

Low SNR:

For low SNR, not only STNCC improves temporal behav-
ior, but also it generates more accurate and robust strain fileds
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as it is reported in the main manuscript. Also, STNCC per-
forms better than estimating TDE for 2D RF data and averag-
ing them since averaging strain field as a post processing algo-
rithm can reduce the error by smoothing, but it will be helpful
for large number of frames. However in STNCC, information
of few neighbors are considered to estimate displacement more
accurately. In light of this comment, we consider ideal case
as proposed by the reviewer. We consider one frame and add
seven different noises and generate seven different frames as
pre-compressed data and repeat the same procedure for post-
compresses data. We consider seven pairs of frames and esti-
mate their strains individually and average the resulted strains
as Fig.3. We also estimate strain field utilizing STNCC as
shown in Fig.3(i). As it is clear STNCC has much better per-
formance than averaged strain.
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(a) Acceleration for NCC
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(b) Acceleration for STNCC

Figure 1: Difference of displacements in temporal domain that can be considered as acceleration of displacement and strain.
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(a) Acceleration for NCC (D)
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(b) Acceleration for STNCC (D)

Figure 2: Difference of displacements in temporal domain that can be considered as acceleration of displacement.
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(a) Frames 1 and 8
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(b) Frames 2 and 9
-10 -5 0 5 10

0

5

10

15

20

(c) Frames 3 and 10
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(d) Frames 4 and 11
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(e) Frames 5 and 12
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(f) Frames 6 and 13
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(g) Frames 7 and 14
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(h) Averaged 7 strain fields
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(i) STNCC

Figure 3: Strain images of the simulation phantom calculated using NCC and STNCC.
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