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2. Ultrasonic B-mode images obtained by (a)
conventional linear scanning and (b) parallel beam
forming. (c¢) Amplitude profiles along the cyan lines in
(a) and (b).
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4. Theoretical sound fields at (1) z =15 mm and (2) z
= 50 mm. (a) Unfocused fields |R(x)| with and without

para-axial approximation. (b) Focused fields |R’(x)]
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(focus: x =0 mm and z = 15 or 50 mm) with and without
para-axial approximation. Sound fields |[R’(x) and
|[R(X)||R’(x)| generated by conventional linear scan and
parallel beam forming without approximation (c) and

with para-axial approximation (d).
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5. Experimental system for basic experiments.
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6. Longitudinal ultrasonic B-mode image of a

phantom.
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7. (a) Displacements relative to that of the luminal
interface and (b) radial strains of the posterior wall the
phantom estimated using phases of ultrasonic RF echoes.
Plots and vertical bars show means and standard
deviations of the estimates obtained at all ultrasonic
beams.
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8. Axial (radial) displacements (1) and strains (2) of
the phantom estimated by gradient-based optical flow.
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9. Lateral displacements (1) and strains (radial) (2) of
9 1%, gradient-based 477 4 VT v —ik the phantom estimated by gradient-based optical flow.
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10. Axial and lateral displacements of the phantom
estimated by 2-D correlation of RF echoes. Axial sizes of
kernels were set at (1) 0.25 mm and (2) 0.75 mm. Lateral
size of the kernel was set at £ 1.6 mm. (a) At minimum

internal pressure. (b) At maximum internal pressure.
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11. Ultrasonic echoes from 4 nylon wires (diameter:
0.1 mm) embedded in agar obtained by the lateral
modulation method. Echo signals from (a) in-phase and

(b) quadrature beamformers.

12. B-mode image of the phantom obtained by the
lateral modulation method.
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13. In vivo experimental results. (a) Initial positions of
points of interest shown by the red lines. (b) Positions of
the points of interest at 0.3 s after the R-wave of
electrocardiogram. (c) Spatial distribution of radial
(axial) strains of the arterial wall estimated using phases

of ultrasonic echoes.
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