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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Posnogineni cucremu 300py eKCIIEpUMEHTAILHUX JIJAHUX Ha 6a3i BipTyanpHux IP-Monyis

Ha3sBa po6oTH aHIJIilICbKOIO:

Distributed systems for collecting experimental data on the basis of virtual IP-modules

PedepaT ykpaiHCbKOIO:

Po3po6s1€HO KOMILIEKC anapaTHO-NPOrPaMHMX 3aC00iB 1J1s1 TOOYA0BU PO3MOAiINEHUX 6araTOKaHAJIbHAX
MIKPOKOHTPOJIEPHUX CUCTEM 300py Ta 06pO6KM BUMipIOBabHOI iH(OpMallii Ha OCHOBI MEPEX BipTyasbHUX
BMMIipIOBaJIbHUX MOZYJIIB 3 MifTPUMKOIO IP-1ipoToK0I1y, NomupeHrx nudpoBux iHTep@eicis, creliaaizoBaHux
mepexxeBux NpoTokosiiB COAP /CoRE Ta rHy4Kkoro nporpaMHoOro KOHQIirypyBaHHsI BUMipIOBAJIbHUX KaHAJIiB B
6araTo3aauHoOMy CepeloBUIIi. 3aPOIIOHOBAHO MiTXif, 10 MOOYAOBU CUCTEM 300Py Ta 06POOKU
€KCIIEpMMEHTAJIbHUX JJaHUX SIK 6araTopiBHEBOI MepeXi BipTyaJbHUX BUMIpIOBAJIbHUX MOJYJIiB. 3aIIpOIIOHOBAHO
KOHLIEILIiO BipTyaJIbHOI'O BUMiPIOBAJIBHOIO MOAYJIS SIK y3arajabHEHHS MTOHATTS IHTEJIEKTYaJIbHOIO CEHCOpA Ta
MonyJs inpopMatiiHoro oominy. Bipryansauii IP-monysib no6ygoBaHO K MePEXy QiznyHux iHpopMaLiiHAX
6J10KiB OJlep>KaHHS JaHUX 3 THYYKAM KOHQITypyBaHHSIM Ta MiATPUMKOIO [P-TIpOTOKOJTY 117151 30BHIIHBOI Mepexi.
Po3pobseHo anapaTHe i mporpamHe 3abe3le4eHHs] Mepe’KeBUX iHTeIeKTyaIbHUX MOYJIiB 300py JaHMX Ha OCHOBI
MiKpOKOHTpOJIepHUX 3aco6iB Texas Instruments Ta Silicon Laboratories. Po3po6sieHo anapaTHe Ta mporpamHe
3abe3neyeHHs 06pOOKU BUMIpIOBasbHOI iHOpMallii B cepefoBuli onepaliiiHuX CUCTeM peasibHoro yacy FreeRTOS
ta KeilRTX. PeasnizoBaHo QyHKIIOHYBaHHS BipTyaJbHUX MOJYJIIB B PEXKMMI PO3IOINTY Yacy IJisl 3MEHIIeHHSI
arapaTHUX 3aTpaT Ta BApTOCTi cCUCTEMU. 3abe3redeHa MiiTPUMKa THy4YKOro IIPOrpaMHOro KOHQIrypyBaHHs
6araToKaHaJbHUX JIOTIYHMX CEHCOPIB Ha OCHOBI cneljianizoBaHoro Web-cepsicy CoAP /CoRE. OTpuMaHO HOBI
TEXHi4Hi pillleHHs Ta CTBOPEHO allapaTHO-IIPOrPaMHi 3ac00u /17151 TOOYI0BU MiKDOKOHTPOJIEPHUX BipTyaslbHUX
MepeXXeBUX BUMIPIOBAJIbHUX MOAYJIIB 1J1s1 300py Ta 00p0oOKU eKclieprMeHTanbHOi iHdpopMallii 3 MigTPUMKOIO
IVHaMiYHOro KOH(QIrypyBaHHs Ta (PyHKLiOHYBaHHS Ha OCHOBi BOYJOBaHMX OIEePaLiiHUX CUCTEM PEAJIbHOTO Yacy,
crienianizopanux Web-nporokosiB CoAP Ta Web-cepgiciB CoRE, BinganeHoro IHTepHeT-IOCTYIly Ha OCHOBI
BOYJJOBAaHUX TEXHOJIOTI} Ta CUCTEM 300Dy JAaHUX HA iX OCHOBI. AlapaTHO-IIPOrPAMHUII KOMILJIEKC 3ab6e3reuye
PO3POOHUKIB TUIIOBMMU PilllEHHSIMU Ta iHCTPYMEHTAJIbHUMU 3aC00aMU [1J11 CTBOPEHHSI PO3IOJiJIEHUX CUCTEM
BiJajIeHoro 360py Ta 0OPOOKM €KCIIEPMMEHTAJIBHUX JAHUX HA OCHOBI cllelianizoBaHux Web-poToKoiiB.
BukopucranHs BOyJOBAaHUX MiKPOKOHTPOJIEPHUX 3aCO0IB CYyTTEBO 3MEHIINIIO BAapTiCTh BifialeHOro IHTepHeT-
MOHITOPUHTIY Ta IHTEepHET-KepyBaHHS, 3MEHIINJIO MaCOrabapUTHI IOKa3HMKY Ta €HEPrOCIIOKMBAHHS CUCTEM

[IOPiBHAHO 3 KOMIT'IOTEPHUMMU apXiTEKTypaMU.

Pedepar aHIJIiHCBKOIO:

A set of hardware and software for constructing distributed multi-channel microcontroller acquisition systems
and processing of measurement information based on virtual measuring network networks supporting IP protocol,
common digital interfaces, specialized CoAP /CoRE network protocols and flexible software configuration of
measuring channels in a multitask environment is developed. An approach is proposed to construct systems for
collecting and processing experimental data as a multilevel network of virtual measuring modules. The concept of
a virtual measuring module as a generalization of the concept of an intelligent sensor and an information exchange
module is proposed. The virtual IP-module is built as a network of physical information blocks with flexible
configuration and IP-protocol support for an external network. The hardware and software of the network
intelligent data acquisition modules based on the microcontrollers Texas Instruments and Silicon Laboratories
have been developed. The hardware and software of measuring information processing in the environment of the
real-time operating systems FreeRTOS and KeilRTX have been developed. Realized the functioning of virtual
modules in the time allocation mode to reduce hardware costs and system costs. Support is provided for flexible



software configuration of multi-channel logical sensors based on the specialized Web service CoAP /CoRE. New
technical solutions have been created and hardware and software have been created for constructing
microcontroller virtual network measuring modules for collecting and processing experimental information
supporting dynamic configuration and functioning based on embedded real-time operating systems, specialized
Web protocols CoAP and Web services CoRE, remote Internet - access based on embedded technologies and data
collection systems based on them. The hardware and software complex provides developers with standard
solutions and tools for creating distributed systems for remote collection and processing of experimental data
based on specialized Web protocols. Using the built-in microcontroller means allowed to significantly reduce the
cost of remote monitoring and Internet management, reduce the weight and dimensions of power consumption
and systems compared to computer architectures.
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Hazpa HTII anri#icbKo¥0: Distributed systems for collecting experimental data on the basis of virtual IP-

modules

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:
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