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CoBpeMeHHble cucTeMbl cbopa u  00paboTkM AaHHbIX, Kak MpaBuno, QYHKUMOHUPYIOT C
ucnonb3oBaHveM nepcoHanbHoro komnbtoTepa (MK), noatomy npu paspaboTke nepcnekTUBHbIX
n3meputenbHbix npubopoB Heobxoaumo obecneunBatb ux coBMecTumocTe ¢ [MK. Takum obpasom,
npubopsbl, paspabaTbiBaeMble B HAcTosLLee BpeMs, LienecoobpasHo cvHTe3upoBaTb Ha 6ase coOBpeMEHHbIX
MUKPOKOHTPOMMNEPOB U  MUKPOMPOLLECCOPOB UMM  NPOrpaMMUPYEMbIX FOrMYECKUX UHTErpanbHbIX CXem
(MNC).

PaspabotaHHbii UK-nnupomeTp noctpoeH Ha 6ase coBpemeHHoro RISC-mukpokoHTponnepa u
npegHasHavyeH AN AMCTAHUMOHHOIO W3MepeHus TemnepaTtypbl B LUMPOKOM Auana3oHe [lepexop Ha
uncpoByto 6a3sy MOMHOCTBIO pellaeT KOMMYHMKAUMOHHblE MpoGrembl aHanoroBbiXx NpMOOPOB, a Takke,
ncnonb3ys umMcpoBble MeTOAbI N3MepeHns 1 06paboTkn nHdopmaLmmn, JaeT BO3MOXHOCTb KOHTPONMpoBaTb
nsmepsiemble (PU3NYECKMe BENUYUHBI U MapameTpbl Npubopa 1 ynpaenaTe (PYHKUMOHANbHBIMU MOZYMASMU
nupomeTpa AN oNTMMarnbHON ero paboTbl.

MK-nnpomeTp MNOCTPOEH MO cxemMe MOAYNAUMOHHOro pagnometpa. MoaynsaumoHHbIA paguomMeTp
nucnonb3yeT MOAYNALUMOHHBIA METO[, CYLLHOCTb KOTOPOro COCTOUT B TOM, YTO BXOOHOW CUrHam paguomeTtpa
MoZynupyeTca nyTemM Mepuoauyveckoro nooyvyepenHoro MOAKMYEHUS KO BXOAY paguoMeTpa aHTEeHHbl C
TemnepaTypou, NpPornopLMOoHansHOM Temnepatype nsmepsemMoro obbekta 1 9TanoHHOrO UCTOYHMKA Lyma C
n3BecTHOM Temnepatypon. [lepeknioyeHve OCyLLEeCTBRSIeTCA C 4YacToTOM MOAYNAUMM C  MOMOLLBIO
reHepaTopa OMOPHOro HanpsXxXeHusl, BolpabaTbiBalOLLEro rapMOHMYECKOE HamnpsiKeHWe WUnu HanpsbkeHue B
dopme MeaHgpa.

B kauyecTBe aHTEHHbl MCMoONb3yeTcs 3epkanbHas ontuyeckast cuctema KaccerpeHa. CoOpaHHbIv
ONTUYECKON CUCTEMOW BXOAHOW MNOTOK MNpepbiBaeTCs MexXaHM4YecKUM MOAYNATOPOM U dhoKycupyeTcsa Ha
TEpPMO3fNieMeHTe, B KayecTBe KOTOPOro WCMOMb3yeTCA MUPOSMEKTPUYECKUA MPUEMHMK. YNpaBneHue
MEeXaHW4YeCKUM MOOYNATOPOM OCYLUECTBISETCA C MNOMOLLb CUCTEMbI afanTMBHOMO aBTOMaTU4YeCKOro
ynpaBeneHusl, KOTopasi Mcnonb3yeTcs Ans ctabunnsauum 4actoTbl MOAYNALUN U aJanTUBHOMO €€ U3MEHEHUS
C Lenblo pacluMpeHusl OUHaAMWYeCcKoro Amanas3oHa uamepsiembix Temnepatyp WK-nupomeTtpom. BxopgHown
curHan npeobpasyeTcsl TEpMOSATYMKOM B HaMNpsKEHWE M MOCTYNaeT Ha BXOAHOW YCUNUTENb C U3MEHSIEMbIM
KoappumumeHTom yeuneHus. ObpaboTka AaHHbIX NPon3BoaUTCSA B LMGPOBOM hopme, MOITOMY HaMnpsKeHUe,
ycuneHHoe [o TpebyemMoro 3HadeHusi noctynaet Ha Bxoa 12 6utHoro AUMM. OuumdpoBaHHble OaHHbIE
noctynatoT no SPl uHTepdency B MUKPOKOHTpoOnnep, rge npoussBoautcs ux obpaboTtka B pearnbHOM
mMacwTabe BpemeHU. MUKPOKOHTPOMNMEP OCYLUECTBMSIET Creayllwme onepaunuy Hag nony4YeHHbIMM
OaHHbIMK:  BXOAHas unbTpauuMss W  UHTErpupoBaHue, CVHXPOHHOE [EeTeKTMpPOBaHWe, BbIXOOHAs
dvnbTpauusa n macwtabuposaHue.

MonydeHHble gaHHble MpegcTaBnsieT cobon NoToK KagpoB. OAnNMTenbHOCTb Kaapa paBHa nepuoay
yacToTbl Moaynauuu. B cBolo o4vepenb, Kaxabl Kagp COCTOMT U3 OBYyX (OperMMoB, OAMH M3 KOTOPbIX
COOTBETCTBYET MOJIOXUTENBHOMY MONyNepuogy OMOPHOrO CurHana, a BTOpOM — OTpuuaTernbHOMYy.
Mcnonb3ys MeTog CMHXPOHHOIO OEeTEeKTMPOBaHWs Heobxoaumo obecneuntb CUMHGAasHOCTb OMOPHOro U
N3MepsieMoro curHanoB. [N 3TOro OCyLEeCTBNSieTCs HacTporka ¢asbl kagpa OTHOCUTENIbHO OMOPHOro
konebaHus. 3TUM nNpoLeccoM ynpaBnsieT MUKPOKOHTpornep. Mo npuyvHe nNpUCYTCTBUSE MHEPLMOHHBIX
Lenen B aHaroroBoM TpakTe NUMpoMeTpa NpoMoaynMpoBaHHOE M YCUINEHHOE HanpsbkeHne Ha Bxoge ALIM no
dopMe npeacTaBnseT cobon He MeaHap, a Nepuoanyeckoe 3KCMOHEHUMANnbHO HapacTalLlee u cnagatllee
HanpsbkeHne. Bocnonb3oBWINCH STUM, 4YacTb AMUTENBHOCTM KaXXOoro dpermMa B ero Havane MOXHO
MCNonb3oBaTb AN W3MEPEeHUsT OOMOSIHUTENbHBLIX MNapamMeTpoB, HanpuMmep, TemnepaTypbl OMTUYECKOM
CUCTEMbl B HECKOMbKMX Toykax Tem e AU, B octaBwuiocs 4YacTb AnAMTENBHOCTU  penma
MUWKPOKOHTPOIIIEp NPOV3BOAMT M3MEPEHUE CUrHana, NMpPonopuUMOHAanbHOro B OOHOM dpenme Temnepartype
obbekTa, B [Apyrom TemnepaType BHYTPEHHEro 3TafioHHOMO0 WCTOYHMKA. [lanee MWKPOKOHTponnep
OCYLLECTBNSAET CUHXPOHHOE AEeTEKTMPOBaHME CUrHamna u ero HM3Ko4acToTHY hunbTpaunio. GunbTp HU3KOM
4YacTOTbl peanun3oBaH MPOrPaMMHO W BpeMs HakomneHns dunbTpa MOryT OblTb FErko W3MEHEHbI
onepaTopom.

UMK-nupomeTp He mcnonb3yeT TEPMOCTAabUNM3aLmMo ONTUHECKOW CUCTEMBI U STANOHHOMO UCTOYHMKA.
BmecTo 3aTOro npousBoanuTCst NEpMoaNYECKOe U3MepeHne TeMnepaTypbl ONTUKU N 3TANIOHHOTO UCTOYHMKA U
npvBegeHne ux K abCcomnoTHOMY 3HadeHuto. C y4eTOM STOro BbIMUCIISIETCS M3MepsieMas TemnepaTtypa
o6bekTa.

UVK-nupomeTp umeet Habop opraHoB ynpaBneHus 1 HUAMKaLMK, NO3BONSAIOWMX yNpaBnsaTe padboTom
npubopa W KOHTPONMPOBAaTb e€ro napameTpbl. Takke npubop nogaepXxuBaeT MOCNefoBaTENbHbIN
nHtepgenc RS232C unn RS485 K. Mcnonb3ya nporpammHoe obecnedeHnst ansa MK, MOXHO ynpaBnsitb
pexumamm paboTbl nNpubopa, a Takke Ha ero 6ase peanu3oBaTb cucTeMy cbopa n obpaboTkM OaHHbIX,
Ha3HayeHne KOTOPON - AUCTaHLUMOHHOE N3MepeHMe TeMNnepaTypbl Kaknx-nmbo o6 bEKTOB.
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The modern data acquisition systems must be compatible with PC, therefore, it is necessary that the
perspective measuring devices to be developed must provide their compatibility with PC. Thus, it is
expedient to synthesize devices developed now on the basis of advanced microcontrollers and
microprocessors or programmable logic devices (PLDs).

The IR-pyrometer developed is based on the advanced RISC-microcontroller and intended for the
remote wide range temperature measurement. The communication problems of analog devices are solved
by transition from analog to digital platform. Also, using digital methods of measurement and processing of
information enables to supervise as the physical quantity measured as device parameters and to control by
functional modules of pyrometer for its optimum functionality.

The IR-pyrometer is built as the modulation radiometer. The modulation radiometer uses the
modulation method, which essence is, that the input radiometer signal is modulated by periodic consecutive
connection to the radiometer input of the antenna with temperature proportional object temperature
measured and reference source of noise with known temperature. The switching is carried out with
modulation frequency, generated by the reference oscillation source.

The mirror optical Cassegrain system is used as an antenna. The input radiation flow, assembled by
optical system, is interrupted by the mechanical modulator and is focused on pyroelectric transducer, used
as thermo sensor. The mechanical modulator is controlled by the adaptive automatic control system, which is
used for modulation frequency stabilization and its adaptive changing with the purpose of expansion of a
dynamic range of temperatures measured by IR-pyrometer. The input signal is transformed by thermo
sensor to a voltage and this voltage acts as input signal of program gain amplifier. The data processing is
implemented in the digital form, therefore voltage amplified up to required value is converted to digital
samples by 12 bit ADC. The digital data are transferred over SPI to the microcontroller, where their
processing in real time is made. The microcontroller carries out the following operations with the data
received: Input filtration and integration, synchronous detecting, target filtration and scaling.

The data received are represented by a frame flow. The frame duration is equal to the modulation
frequency period. In turn, each frame consists of two fields, one of which corresponds to a positive half-cycle
of a basic signal, and second - negative. Using a method of synchronous detecting it is necessary to ensure
inphasing the basic and measured signals. For this purpose the adjustment of a phase of the frame
concerning basic fluctuation is carried out. This process is controlled by the microcontroller. The presence of
inertial circuits at an pyrometer analog path the form of modulated and amplified voltage at the ADC input is
differ from the square wave form and represents periodical exponentially increasing and falling down voltage.
Using it, the part duration at the beginning of each field can be used for measurement of additional
parameters by same ADC, for example, temperature of optical system in several points. The rest of field
duration is used for measurement of a signal proportional in the first field to object temperature and in the
second field to the internal reference source temperature. Then microcontroller carries out synchronous
detecting of a signal and its low-pass filtration. The low-pass filter is software realized and its time constant
can be easily changed by the operator.

The IR-Pyrometer does not use thermo stabilization of optical system and reference source. Instead
of this the periodic measurement of temperature of optics and reference source and reduction them to
absolute value is implemented. In view of it the object temperature measured is calculated.

IR-Pyrometer has a set of user interaction services, allowing to operate by device and to supervise
device parameters. Also the serial interfaces RS232C and RS485 are supported by device and it can
communicate with PC or Host controller. Using necessary PC software, it is possible to control the device
operation modes. For the purpose of the remote infrared measurement of temperature of any objects the
data acquisition system can be realized on the base of this IR-pyrometer.




