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TeneynbTpa3ByKoBbie UCC/Ie0BAHUA =
C UCNOJIb30BaHMEM CMapPT(OHOB U OAHONNATHBIX
KOMNbIOTEPOB
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2 Hay4HO-NpON3BOACTBEHHOE 06beanHeHMe «PyccKue 6asoBble MHGOPMaLMOHHBIE TexHoorMM», Mocksa, Poccuitckas Mepepaums

3 MNepBbIit MOCKOBCKMIA roCYAaPCTBEHHBII MEANLMHCKMA YHuBepcuTeT uMeHn WM. CeueHoBa (CeueHoBCKuit YHuBepcuTe),
Mockga, Poccuiickas Depepaums

AHHOTALNA

06ocHosaHue. PocT [OCTYMHOCTM W BBIYMCIUTENBHON MOLLHOCTM MOBMIIbHBIX YCTPOICTB NPUBOAMT K pacLMpeHuio ux ob-
NacTv npumeHenns. MeguuuHa He cTana UCKIIOYEHWEM: OAHOMNATHbIE KOMMbIOTEPbl U CMapThOHbI aKTUBHO MPUMEHSIIOTCS
B TeNeMeuLMHe.

Llesb — 13yunTb TEXHUYECKYIO BO3MOXHOCTb peann3aLmuy TeNeynbTpasByKoBbIX UCCEA0BaHUA NPYU NOMOLLM OfHOMMAT-
HbIX KOMMbLIOTEPOB U CMApPT(OHOB.

Mamepuanel u Memodel. B naHHOM UccnefoBaHUM NPOBOAMAM 3aXBaT YbTPa3ByKOBOro BUAEOU306paXKeHUs Npu nomo-
wm BHewHux USB-ycTpoiicTB Buaeo3axeata. B kayecTe nnatdopMbl Ans cepBepa TeneynbTpa3ByKOBbIX UCCEA0BAHUN UC-
nonb30BanyM oJHoNNaTHbIe KoMnbloTepbl Raspberry Pi, a Take cMapTdoH Ha base Android. B kauecTBe nporpamMMHoro obe-
cnevenms ucnonb3osanm VLC, Motion, USB Camera. [IuctaHuMoHHas oLEeHKa 3KCNepPTOM NpoBOAUNACh TaKKe Ha MOBMIbHBIX
yctpoucTBax: nocpeacteoM VLC npu pabote Ha cepsepe nporpammHoro obecneyenus VLC, B ocTanbHbix ciydasx — Google
Chrome Ha Windows 7 v Android, Chromium Ha Raspberry Pi.

Pesynemamel. YcTpoiicTBo BMAeo3axBaTa Ha 6a3e umnceta UTV007 no3sonset nonyuuts 6osee KayecTBeHHOe M306pa-
JKEHWe MO CPaBHEHMIO C YCTPOMCTBOM Ha 6a3e unnceta AMT630A. OnTumMantHoe pa3pelueHue Buaeomsobpaxenus 720x576
npu 25 Kkagpax B cekyHay. OnTMManbHbIM NporpamMMHbIM obecnedeHnemM ans opranusaumm teneY3W Ha Raspberry Pi senset-
¢ VLC n3-3a HU3KMX TpeboBaHMit K NponycKHol cnocobHocTu kaHanos cBssu (0,64+0,17 Mout/c). Ins Android-cMapTdoHoB
TeNeynbTpa3ByKoBOe MCCNeA0BaHMe MOXeET ObiTb peanu3oBaHo Ha nporpaMmHoM obecnedequn USB Camera, Ho Tpebyet
DosbLuelt NponycKHow crnocobHocTW KaHanos cBasm (5,2+0,3 Mout/c).

3arnoyenue. Vcnonb3oBaHue yCTPOicTB Ha 6ase ofHOMMATHBIX KOMNbLIOTEPOB M CMapT(OHOB MO3BOJISET peann3oBaTb
BHOAKETHYI0 TeNeynbTpa3BYKOBYIO CUCTEMY, YTO MOTEHLMANBHO COCOOCTBYET MOBLILLEHUK0 KA4eCcTBa BbIMOSHAEMBIX UCCHe-
[O0BaHWUI 3a CYET AMCTAHLMOHHOTO 00YYEHUS W KOHCYNbTMPOBaHMS Bpadel. [laHHble peLLeHnst MOryT MPUMEHSATLCS B TOM
uucne B YAANEHHbIX PEruoHax, Ang 3afady «nosieBon» MeAULMHbI U APYTUX BO3MOXHbIX HanpaBieHUii MOBUNbLHOro 3[paBo-
OXpaHeHws.

KnioueBble cnoBa: ynbTpasBykoBoe ucciepoBanue; Y3U; TeneY3U; teneMeamumHa; Buaeo3axsar.
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Tele-ultrasound imaging using smartphones
and single-board PCs
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ABSTRACT

BACKGROUND: Mobile devices are widely available and their computational performance increases. Nonetheless, medicine
should not be an exception: single-board computers and mobile phones are crucial aides in telehealth.

AIM: To explore tele-ultrasound scope using smartphones and single-board computers

MATERIALS AND METHODS: This study focused on capturing ultrasound videos using external video recording devices
connected via USB. Raspberry Pi single-board computers and Android smartphones have been used as platforms to host a tele-
ultrasound server. Used software: VLC, Motion, and USB camera. A remote expert assessment was performed with mobile
devices using the following software: VLC acted as a VLC server, Google Chrome for 0S Windows 7 and 0S Android was used
in the remaining scenarios, and Chromium browser was installed on the Raspberry Pi computer.

OUTCOMES: The UTV007 chip-based video capture device produces better images than the AMT630A-based device. The
optimum video resolution was 720x576 and 25 frames per second. VLC and OBS studios are considered the most suitable for a
raspberry-based ultrasound system owing to low equipment and bandwidth requirements (0.64+0.17 Mbps for VLC; 0.5 Mbps
for OBS studio). For Android phone 0S, the ultrasound system was set with the USB camera software, although it required a
faster network connection speed (5.2+0.3 Mbps).

CONCLUSION: The use of devices based on single-board computers and smartphones implements a low-cost tele-
ultrasound system, which potentially improves the quality of studies performed through distance learning and consulting
doctors. These solutions can be used in remote regions for “field” medicine tasks and other possible areas of m-health.
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