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Habniogenua gonnepoBcKoro MepuaioLLero Cieck o
apredakrta: 6a3a gaHHbIX pagMo4acTOTHbIX
YyNbTPa3BYKOBbIX CUrHAJIOB

[1.B. NeoHos" 2, P.B. PewetHukos' 3, H.C. Kynbbepr'-*, A.A. Hacubynnuna?, A.N. Fpomos®

! Hay4HO-NPaKTUYECKNI KIIMHWUYECKUI LEHTP OWNarHOCTUKM M TeNeMeauLUMHCKIUX TeXHoNormi [lenapTaMeHTa 30paBooxpaHeHns r. MocKBbl, MocKBa,
Poccuitckan Oegepaumn

2 HaumoHanbHbIM uccnenoBatesibckuin yHusepeutet M3W, Mockea, Poccuiickas Oegepaumsa

3 Mepablit MOCKOBCKMIA rOCYAapCTBEHHbIA MeAMLMHCKMIA yHrBepcuTeT uMenn WM. Cederosa (CeyeHoBckuin YuuBepcuTe), MockBa, Poccuiickan
Oepepauma

* DepepanbHbIn McCenoBaTesbCKUIA LieHTP «MHpopMaTiKa 1 ynpasneHue» Poccuitckolt akagemum Hayk, Mockea, Poccuitckan Qepepaums

5 MOCKOBCKMIA roCy[apCTBEHHBIM MeOWUKO-CTOMAaTONOrMYeckuin yHueepceuTteT umenn AW, EBgokmMosa, Mocksa, Poccuiickas Oegepaumsa

AHHOTALNA

06ocHosaHue. Mepuaiowmii apTedakT B [ONMEPOBCKMX PEMMMAX YNbTPa3BYKOBOr0 MCCNeOOBaHWA MPOABNAETCA
BbICTPOI Xa0TUYECKOM CMEHOM OKpaLLEHHbIX MUKCENeN Ha aKpaHe npubopa. fABneHWe, KOTOPOE MOKHO UCMONB30BaTh B Ka-
YecTBe MOJIE3HOM0 AMArHOCTUYECKOr0 NPM3HaKa, UCCe0BaHO HEA0CTaTOMHO. bONBLLMHCTBO NPeLNoNOKEHWIA 0 NPUYMHAX
apTedaKTa caenaHbl Ha 0CHOBaHWUW M306parKeHUI C 3KpaHa YNbTpa3ByKoBOro npubopa 6e3 rnyboKoro M3yyeHns CBOMCTB
MPVYHUMAEMBIX CUTrHAMOB.

Mamepuanel u Memodel. Pagno4acToTHbIe YNbTPasBYKOBLIE CUrHaMbI BbINM 3anMcaHbl NpU Uccief0BaHUU GaHTOMOB.
WccnepoBanuch Kak 06bEKTHI, NPUMBOAALLME K NOABNEHMIO MepLaloLlero apTeakTa Ha aKpaHe npubopa, TaK ¥ UMUTaLMK
COCY[0B M MATKMX TKaHel. Cbop aaHHbIx nposoamncsa ¢ uiona 2016 no Mapt 2021 r. [JaHHble noay4eHbl MpyU NOMOLLM UC-
CneaoBaTeNbCKoro ynbTpaseyKoBoro npubopa «CoHoMen-500» ¢ gatumkamm 7,5 L38 u 3,4 C60.

Codepxcumoe ba3el danHbIx. TpencTaBneHa 6asa AaHHbIX, COAepHKaLLan pafmoYacToTHble CUrHambl, NOAYYEHHbIE C BbIXO-
Aa GopMuUpoBaTens Nyda U3 NPMEMHOMO TPaKTa YNbTPasBYKOBOr0 MEAULUMHCKOrO AMarHOCTUYECKOro Npubopa B permMe Lipe-
TOBOMO [ONNEPOBCKOr0 KapTMpoBaHuA U B-perkume. lpefcTaBneHHble B 6ase AaHHbIX CUMHaNbI COAEPHKaT NPU3HaKK MepLa-
lowero apTedakTa. basa cocToMT M3 UCCNeaoBaHWi NATU Pa3nUYHbIX paHTOMOB 06wmM 06bEMoM 10,5 T'b. PaguodactoTHble
AaHHble coxpaHeHbl B 6uHapHOM Bupe. HacTpolikv ckaHupoBaHuWA, HeobxoguMble 4NA aHanM3a pagvoyacToTHbIX JaHHbIX,
cofepaTcs B TEKCTOBbIX (annax. Kawmoe uccnefoBaHue CONPOBOMAAETCA NMPUMEPOM XapaKTEpPHOW COHOrpaMMbl B rpa-
duyeckom ¢opmarte. basa gaHHbIX gocTynHa no agpecy: https://mosmed.ai/datasets/ultrasound_doppler_twinkling_artifact.

JocmynHocms Koda. [na npocMoTpa M aHanusa 6asbl JaHHbIX K apxuBy mpunaraeM paspaboTaHHyld Hamu npo-
rpammy TwinklingDatasetDisplay. [octyneH ucxogHbid Kog mporpammbl: https://github.com/Center-of-Diagnostics-and-
Telemedicine/TwinklingDatasetDisplay.git.

Ycnosus ucnone306aHuA. basa faHHbIX MOXET bbITb UCMONb30BaHa AnA paspaboTku U TECTUPOBAHMA anropuTMoB 06-
paboTKu yNbTpasBYKOBbIX CUrHanoB. [locTyn K 6a3e JaHHbIX M Kogy [/1A €€ MPOCMOTPa OTKPbIT AJ1A BCEX MENAIOLLUX.

KnioueBble cnoBa: LiBeTOBaA yNbTpa3ByKoBan Aonneporpadus; MepuamLLni apTe¢aKT; 6a3a AaHHbIX; «Cbipble» paauo-
YaCTOTHbIE [JaHHbIe; YbTPa3BYKOBbIE (AHTOMBI.
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Doppler twinkling artifact observations:
an open-access database of raw ultrasonic signals

Denis V. Leonov' 2, Roman V. Reshetnikov' 3, Nikolay S. Kulberg™*,
Anastasia A. Nasibullina?, Alexandr I. Gromov®
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ABSTRACT

BACKGROUND: Doppler twinkling artifact is a rapid change of colors seen in CFl-mode in the presence of kidney stones
and calculi. Therefore, numerous researchers use the twinkling artifact as a diagnostic sign. However, this phenomenon is
under-researched, because most assumptions concerning its causes are made based on pure visual observations of the
scanner’s screen leaving the important steps of signal transformation hidden behind the “black box” curtains of ultrasound
machines.

MATERIALS AND METHODS: Raw radiofrequency ultrasound signals were recorded in the phantom studies. The recorded
echoes were received from objects that create the Doppler twinkling artifact and artificial blood vessels and soft tissues
imitators. The data were collected between June 2016 and March 2021. Sonomed-500 with the 7.5 L38 and 3.4 C60 probes
served as the research machine for the signal capture.

Data records: We present the database containing raw radiofrequency ultrasound signals from the beam former output of
the research ultrasound machine. The dataset consists of CFl and B-mode echoes recorded from twinkling objects. Therefore,
this database can be useful for those who test, develop and study ultrasound signal processing algorithms. Furthermore, the
database is freely available online. The 10.5 GB database consists of echoes received from five phantoms. Raw radiofrequency
signals were stored in the binary files; scanning parameters were stored in text files. The database is available at:
https://mosmed.ai/datasets/ultrasound_doppler_twinkling_artifact.

Code availability: The public can visualize the database content with the specially written program TwinklingDatasetDisplay
available at: https://github.com/Center-of-Diagnostics-and-Telemedicine/TwinklingDatasetDisplay.git.

Usage notes: The database can be used to test and develop signal-processing algorithms, such as wall filtration, velocity
estimation, feature extraction, speckle reduction, etc. Furthermore, the public is free to share (copy, distribute, and transmit)
and remix (adapt and do derivative works) the dataset considering appropriate credit is given.

Keywords: ultrasonography; color flow imaging; Doppler twinkling artifact; dataset; raw radiofrequency signals; ultrasound
phantoms.
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