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Adaptive quantization for effective data-rate reduction in
ultrafast ultrasound imaging

1 21t
=g, |2

Ho
lo

(Doyoung Jang® and Heechul Yoon'")

'R Shn MAT | ZEHR
(Received June 30, 2023; accepted August 17, 2023)

B
P

=: 2314 239 QAL T A, 2k £, ZolE G 2L TR 285} /1] 715 94
714590 21 2 85151 9k SRk 25 3Rz tlo]El o] ofo] Bok AAIZE A A A3 M) T muk) 2.8
5} 4 880 2] 2ol xﬂwau} Re 2S el U Fof 214 280 GALO R BE L gy
Radio frequency(RF) EJ°[ 19| 25 588 50/ Wt ARKIT:, Ao WAkl 283 (5 5054 g
SR EEECE R PR A}ﬂwﬂg A8 7|2 10 bits ~ 14 bits 0} 419] 352 e 71k
oAt EHA| A 7dol] T3t 8 A5he] AAS TFE5}] 9130, £ AT G Zolol wek 771 Agakr, 2t geid
RF o] 1 #5181 Qphatat ke Aetebet. 4

P

2 274 209} Ak

o,
of

Oll [‘lO

C-|~
_1
S

flo rr
y

71"
3, 3=
F2|Q) AZL 93, Field [ 7FEE| A }go‘j&ﬁa%}o:l

1 kst Ik Al be ke wh o] th R of 5 v, 37 s B Y o H] RARE S BlaLskgie) T AE
223} A2 2851 Q1A BAFAIE W Q1A AL Bl X 3-bit 2 A LAIEE FAol| A = A Qtel= vl o] S3hA

StAIZ oL 2314 287, b3, Hlolel &, 4 A3t

ABSTRACT: Ultrafast ultrasound imaging has been applied to various imaging approaches, including shear
wave elastography, ultrafast Doppler, and super-resolution imaging. However, these methods are still challenging
in real-time implementation for three Dimension (3D) or portable applications because of their massive data rate
required. In this paper, we proposed an adaptive quantization method that effectively reduces the data rate of large
Radio Frequency (RF) data. In soft tissue, ultrasound backscatter signals require a high dynamic range, and thus
typical quantization used in the current systems uses the quantization level of 10 bits to 14 bits. To alleviate the
quantization level to expand the application of ultrafast ultrasound imaging, this study proposed a depth-sectional
quantization approach that reduces the quantization errors. For quantitative evaluation, Field II simulations,
phantom experiments, and in vivo imaging were conducted and CNR, spatial resolution, and SSIM values were
compared with the proposed method and fixed quantization method. We demonstrated that our proposed method
is capable of effectively reducing the quantization level down to 3-bit while minimizing the image quality
degradation.
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Table 1. Quantitative evaluation values from in vitro
phantom experiment by the fixed and adaptive
quantization,

Original | Fixed | Adaptive
(14-bit) | (3-bit) (3-bit)

SSIM [%] - 3835 85.55
Resolution (axial) [mm] 0.46 0.41 0.48
Resolution (lateral) [mm] 0.47 0.54 0.48
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