52 TECHNICAL SCIENCE

EFFECTIVENESS OF DELTA TRANSFORMATION AT MODELING SECOND ORDER ELEMENTS
Andreev V.S.!, Butusov D.N.!, Karimov T.L.!, Lipkin S.M.2, Sotnin M.L.3

1 Saint-Petersburg State Electrotechnical University, Saint-Petersburg, Russia. (197376, 5, Professora Popova
st., Saint-Petersburg, Russia), e-mail: valery.s.andreev@gmail.com
2 South-Russian State Technical University, (346428, 132, Prosvescheniya st., Novocherkassk, Rostov Oblast,
Russia), e-mail: rektorat@npi-tu.ru
3 Novgorod State University (173003, 41, B. St. Petersburgskaya st., Veliky Novgorod, Russia),
e-mail: novsu@novsu.ru

The article made of the efficiency of the delta - transformation in the transition from a continuous description of
systems of differential equations to discrete form by the example of the different units of the second-order model. The
short description the delta-operator is given and ways of equivalent transition from transfer functions in z- and s- form
to transfer functions in the delta-form are described. Generalized model of a dynamical system n-th order, described
Delta-operator, is realized by method of joint integration. For an assessment the delta-systems in time and frequency
domain was used the environment of model design of NI LabVIEW, which has implemented a number of models of
transfer functions in the various forms of representation. The simulation results are presented graphically. It is shown
that application the delta-transformation and joint integration at calculations with the fixed point allows to raise degree
of equivalence of digital and continuous systems.
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[TpoBenen cpaBHUTENBHEIN aHAMN3 cHcTeM BhIcokoypoBHero cuaTe3a(HLS) LegUp, Impulse C u Aprokoq HDL.
HLS-cucTeMsl cpaBHUBAIUCH 10 (YHKIIMOHAIBHBIM BO3MOXKHOCTSIM, IPOCTOTE OCBOCHHMS, YIOOCTBY UCIIOJIB30BAHUS U
TI0 PSITY KOJIMYECTBEHHBIX XapaKTePUCTHK CHHTE3NPOBAHHBIX MU MOIYJIeH. AHAIIN3 CHHTE3HPOBAHHBIX MOJTYIIEH Ipo-
BOJMJICS 1O CIIEAYIOIIUM KPUTEPHUSAM: KOJIMYECTBO U3PACXOIOBAHHBIX JIOTHUYECKUX BEHTHJICH, YMHOXKHUTENIEH U SUeeK
TIaMsITH, MaKCHMAaJIEHO BO3MOXHAs pabodast TAKTOBAst 9aCTOTa, IIPOM3BOUTEIHLHOCTD U SHEPTONOTPEOIeHHE CHHTE3 -
POBaHHBIX UMM TECTOBBIX MOJyJeH Bbrunciaenus muknundeckoro koga (CRC), BII® (FFT) u kpunroanroputma AES.
HccnenoBanne mokasaso, 4TO Ha JaHHBIH MOMEHT BpeMeHH OoTKpbIThie HLS-cuctemsl, Takne xak LegUp, criocoOHBI
KOHKYpPHPOBATh C IIMPOKO W3BECTHBIMU KOMMepUecKuMH, Hampumep Impulse C, ecian ¥ He B IPOU3BOIUTEILHOCTH
TeHepHPYEMBIX MOMYIICH, TO, KaK MUHUMYM, B YI00CTBE HUCIIOIB30BaHMS U TIPOCTOTE OCBOCHMUS, HO HA CETONHSIIHIN
JICHb HU OJ[HA U3 POTECTHPOBAHHBIX CHCTEM HE CIIOCOOHA COCTABUTh KOHKYPEHIHUIO onucaHHbiM Ha HDL cxemam mo
TIPON3BOAUTENEHOCTH.
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This paper contains a comparative analysis of three high level synthesis systems(HLSs): LegUp, Impulse C and
Autocode HDL. Those systems were compared by their functionality, operability, simplicity of mastering and number of
hardware metrics of units, synthesized by this HLSs. We used set of metrics that include: number of logic elements(LE),
number of memory bits used (bits), number of used multipliers(muls), maximum unit clock frequency(max freq),
thermal power dissipation and unit performance for CRC, FFT and AES computing units. Our research showed that
state-of-the-art open source HLSs like LegUp capable of competing with commercial like Impulse C and Autocode
HDL. We established that open Source HLSs like Legup couldn’t be a concurrents to commercical HLSs in performance
aspect, but they can be more user-friendly. But potential users of LegUp should know that this HLSs only available
on Linux. We also ascertained that all tested HLSs couldn’t be a performance competitors to HDL-based schematics.
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B crarbe mpeamararoTcs HOBBIE TEXHOJOTHUYECKHE PEIICHUS MPH CTPOUTEIBCTBE MOA3EMHBIX COOPYXKEHHH, B
CJIOKHBIX THIPOT€OJOTMYECKHUX YCIIOBHUSX IO3BOJSIOMINX CHOPMUPOBATH MPOYHBIN HKeNe300€TOHHBII KapKkac II0
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KOHTYpPY CTPOSIIIErocss 00beKTa, 00eCIeunBaloNMii ero THAPOU30JLILUI0, U UCKIIOUYUTh BO3MOXKHOCTh HapyIICHUS
3aKOHTYPHOTO MacCHBa IIPH HCHOIB30BAHUH B3PBIBHBIX paboT. sl permeHns MoCcTaBICHHOH 3a1ady MCHONB3YI0TCS
B3pbIBHBIE Pa0OTHL. 3aps GOPMHUPYIOT TaKUX pa3MepoB, MPH KOTOPHIX B MAaCCHBE ycCIeBaeT c(hOPMHUPOBATHCS TOJb-
KO 30Ha CMSATHS, 3aKphIBAIONIasl BCE MMEIOMINECS TPEIIMHBI, U TaKUM 00pa3oM (opMupyeT HempOHHIIaeMBIil SKpaH.
Pa3mepsl 3apsiia onpenensoTcst OT KOHKPETHBIX FOPHO-TE€0I0TNYECKUX U TOPHOTEXHUYECKUX YCIOBUH NPOU3BOACTBA
TOPHBIX padoT. J|y1s1 OKOHTYpHBaHUS HOPMHUPYEMOTO MacCHBa MPEJIaraeTcs NCTIOIb30BaTh KOMIICHCAIIMOHHBIE MIMYPEL,
HPETSTCTBYIONIME PACIPOCTPAHEHHUIO TPEIIUH BITyOh MaccuBa. PacnonoxkeHne KOMIICHCAI[MOHHBIX IIIMYPOB ONpese-
JSIeTCS JIsI KOHKPETHBIX TOPHO-TEOIOTHIECKUX M TOPHOTEXHUIECKUX YCIOBUH M 3aBHCHT OT (DPH3UKO-TEXHHIECKUX
CBOMCTB, IpUMeHsAeMOro BB 1 IpOYHOCTHBIX XapaKTEPUCTHK OKPYKAIOLET0 MacCHBa.
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The article describes some new technological solutions in the construction of underground facilities, in the
complex hydro-geological conditions allowing to form a solid concrete core along the contour of the constructed object,
which provides its waterproofing, as well as to eliminate any possibility of perimeter rock massif violation while using
blasting operations. To solve the task, while blasting the charge is created of the size, that makes it possible only for a
crumple zone to form in rock massif closing all the fractures, and thus impermeable barrier is shaped. The size of the
charge depends on the specific geological, mining and technical conditions of mining operations. For contouring the
formed massif it is proposed to use compensatory cords that prevent crack propagation deep into the rock massif. The
location of the compensatory cords is determined for specific geological and mining conditions and depends on the
physical and technical properties of the used explosive and the strength properties of the surrounding massif.
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B crarse mpuBOAATCS METOAMYECKUE TTOJIOKSHNUS IO ONIPEIENICHNIO TapaMeTPOB B3PBIBAHHMS [UIS yCIIOBUIT OUNCT-
HOM 10OBIUM U IPU CTPOUTETHCTBE MOI3EMHBIX TOPHBIX BBIPAOOTOK C HCHOJIb30BAaHUEM KIMHOBBIX BPyOOB, JUIS pa3iny-
HBIX TOPHO-TEOJIOTHIECKUX W TOPHOTEXHNUCCKHUX yCIOBHH. B OCHOBE onpezneneHys mapaMeTpoB B3phIBAHUS 3aJI0KESH
TOT (haKT, 4TO IPU B3PbIBE KOJIOHKOBOTO 3apsia B MacCHBe (POPMHUPYETCS 30HA PEryJIHPyeMOro APOOJICHHs B BHIE
cinoxHoi ¢urypsl. IIpu 3ToM chopMHEpoOBaThCs 3Ta 30HA MOXKET B TOM CIIydae, €CIM BPEMEHH ACHCTBHS B3PHIBHOI
Harpy3Ku JI0CTaTOYHO, B IIPOTHBHOM Cllydae 5Ta 30Ha OyleT orpaHnueHa (pPOHTOM IPOIOIBHOW BOJHBI, NPOMICH-
HBIM 3a TIEPHOJ JISHCTBHUS B3PEIBHOM HAarpy3Ku. TakuM 00pa3oM, MOSIBIIETCSI BO3MOKHOCTD OTIPEIETNTE HEOOXOMUMBIH
nepeOyp Ui CKBaXXMHHOI OTOOMKH, JIMOO MOJHOCTBIO €r0 MCKIIOYUTh. YUYHUTHIBAs B3AaMMOBIMSHUE OXHOBPEMEHHO
B3PBIBAEMBIX 3apsIJIOB, IPEATIAraeTCsi METOIUKA OIIPEICNICHUS] KOJIMIECTBA 3THX 3apsI0B Al (PUKCHPOBAHHBIX JTHHUN
HAUMEHBIIIEr0 CONPOTUBICHHS CKBAKUHHOM OTOOWKH (IIEpBOTO psjia CKBaKMH HA YCTYIIE) M KOJIMYECTBA KIMHOBBIX
BPYOOBBIX IITYPOB TP CTPOHUTEIHCTBE TOPHBIX BHIPAOOTOK.
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The article describes the methodological position on determination of blasting parameters for stope excavation
and construction of underground mine workings with wedge cuts for the various geological, mining and technical
conditions. At the explosion of core charge the zone of controlled rocks crushing is formed as a complex figure in the
rock massif, with determination of blasting parameters being based on the fact. The zone can be formed in case the
blasting load time is sufficient; otherwise, the zone is limited by the longitudinal wave front, passed over the period of
the blast load. Thus it is possible to determine the superfluous drilling for borehole fractures or completely eliminate
it. The method is proposed to determine the amount of these charges for fixed lines of the least resistance of borehole
breaking (the first row of holes on a ledge) and the number of wedge cut holes in the construction of mines, that takes
into account the mutual influence of both simultaneously blasted charges.
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