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Mopaynb cneKkTpanbHoro aHanusa (Moaynb Spectr)
Ha3HayeHue MoAaynsa

Moaynb npefHa3sHavyeH a5 06paboTKM AaHHbIX aKCeNepoMeTPOB AN APYrMX AAaTHNKOB 3a
onpeneneHHbIe MHTEPBaJibl BDEMEHW AN MOCTPOEHNS CMEKTPa KoNebaHnn n HaxoXXAeHUs B
NoJlyaBTOMaTMYECKOM PEXME OCHOBHbLIX hOpM KonebaHus 1 BbIYNCIEHUS NX MapaMeTPOB
MX MUKOB. PaznnyaeT 0ANHOYHbIE N ABOMHbIE MUKW,

TexHunuyeckue TpedboBaHus

OnepauunoHHas cuctema: Ubuntu 20/22, Linux OS 64 6utHasa. PHP Bepcum 7.3, mogynb
paboTbl ¢ PostgreSQL un ClickHouse.

TpeboBaHUA K BbIYMCAUTENbHBIM pecypcam

1 appo nogaepxueatouiee 64 6UTHbIe BbldnCaeHNs, 500 M6anT Ha XXeCTKOM AnCKe ANs
BPEMEHHbIX OaHHbIX.

OnucaHue paboTbl

<font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>CTpykTypHO paboTy MOAys MOXKHO
nogennTb Ha ABe YacTu: cbop, NOArOTOBKY AaHHbLIX U OTAPaBKY FOTOBbIX AaHHbIX, KOTOPYHO
BbiNosHAeT PHP ckpunT «index.php». ObpaboTka AaHHbLIX, HOPMUPOBAHME CIEKTPOB M MOUCK
OCHOBHbIX (hopM KosiebaHun BbinonHSAET nporpamMma RealTimeSpectrum.</font> <font
14px/Arial,Helvetica,sans-serif;;#000000;;inherit>Moayne MoXeT ObITb Bbl3BaH WK U3
CMCTEMbI NN N3 KOHCON B KOHTenHepe docker «php». Ind 3anycka paboTbl Moayns
3anyckaeTtcst PHP ckpunT «index.php».</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>bnok-cxema paboTbl MOOYNS NpeAcTaB/eHa Ha pUCyHke.</font>

(x]

<font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>BHa4vane paboTbl CKpunTa
«index.php» 3arpy»atoTcs KOHpUrypaumoHHble faHHble Moaynsa u3 anna «config.php»,
coAeprkallero AaHHble K NOAK/YEHNI0 K 6a3aM OaHHbIX, OH HAXOAUTCS Ha OUPEKTOPMIO
BbiLLE MOAYNIA U hann KOHDUrypaumm moayns «config.php», nexatlero B ANPEKTOPUN
moayns.</font> <font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>lanee BbibupatoTCS
LWMHbI TUNa «an-d3» n «com-an-d3», WWHbI 415 NOAKJIIOYEHNA akCenepoMeTpos. B
BblOpaHHbIX WMHaX BbIbMpatoTCcs ycTponcTea Tuna «and_3». [lanee npocMaTpmBaoTCS
BblIOpaHHbIE YCTPONCTBA M CO34AETCH MAaCCMB KaHaI0B 3TUX YCTPONCTB, Y KOTOPbIX KOA
paBeH «0.x» — ocb X, «0.y» —ocb Y, «0.z» — ocb Z, «0.a» — MOLY/JIb YCKOPEHMS,
obo3HavaeTca Yyepes A.</font> <font 14px/Arial,Helvetica,sans-
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serif;;#000000;;inherit>MNocne hopmmpoBaHnsa Maccusa, obpabatbiBaem ocu. MNposepsem,
NN eCTb HAaCTPOMKa ONS KaXKA0ro KaHana B KOH(UrypaunoHHoM anne Mmoayns
«config.php». ECn gaHHbIX HACTPOMKKN HeT, no</font> <font
inherit/inherit;;#000000;;inherit>06bpaboTka gaHHoOM ocx NponyckaeTca.</font> <font
14px/Arial,Helvetica,sans-serif;;#000000;;inherit>Ecnn kaHan cCKoHpUrypmuposaH, To
3anpalumBaeTCca AaHHbIe Mo 3TOMY KaHally B UHTepBane «$time_interval» 0o BpemeHu
3anpoLLEHHOr0 B HaYvase 3anycka CKpunTa, nepemeHHas «$timestamp».</font> <font
14px/Arial,Helvetica,sans-serif;;#000000;;inherit>[anee npoBepseTcsa 1 CO34a0TCA Nanku
AN5 BbIXOAHbIX hannos nporpaMmbl RealTimeSpectrum
«/var/www/html/public/Spectr».</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>laHHble nporpammoi RealTimeSpectrum obpabaTbiBaloTCa B ABYX
BapuaHTax. [lepBbln — AJ15 NONHOLEHHOW CNEKTPaNbHON MOLLHOCTM, AaHHbIe 3annCbiBaOTCA
B AMpeKTopuio «/data», BTOpon — Ans LBETOBOW CMNEKTPOrpaMMbl, AaHHbIE 3aNnCbIBAOTCS B
AnpekTopuio «/data_partial». lng cnekTporpaMmbl CnekTpasibHas MOLWHOCTb CTPOUTCA C
MEHbLUMM YaCTOTHbIM pa3peLlleHneM ans ypennyeHmns dbicTpoaencTens. lanee gaHHble
3aMNunCbIBAOTCA B ANPEKTOPUN C MIMEHEM pPaBHbIM id YCTpONCTBa, Aanee id KaHana, nocne
ron, U nocnenHas aupektopusa mecau.</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>[ns npumepa popmMmnpoBaHua nyTun, ecaum id yctponcTsa 67, id
KaHana 433, 2022 roa n mecsy ceHTabpb 9-11 Mecsu, Toraa Nyt OyaeT BuIrNAgeTb ANs
nepsoro cny4vas «/var/www/html/public/Spectr/data/67/433/2022/09», ona BTOpPOro ciy4yas
«/var/www/html/public/Spectr/data_partial/67/433/2022/09».</font> <font
14px/Arial,Helvetica,sans-serif;;#000000;;inherit>Janee gopMnpyoTCa KOHOUTypaLNOHHbIE
(hannbl «ofs_options.ini» n «Config.path» gna pabotel nporpammbl RealTimeSpectrum u
3aMNunCbIBAOTCA NOJlyYEHHbIe AaHHble B BuHapHOM Buae ans obpaboTku. [lanee faHHble
obpabaTeiBatoTCs nporpamMmmon RealTimeSpectrum n nofy4yeHHble AaHHbIE pa3MeLlaloTCs Kak
YKa3aHO BblLUe, 1 MONYYEHHbIE faHHble MO NMKaM OCHOBHLIX (hopM KosiebaHwui
oTnpasnsAoTca B 6a3y gaHHbIX. ObpaboTka, hopMmnpoBaHme annos 1 OTNPaBKa AaHHbIX
BbIMNOJIHAOTCA A1 ABYX C/ly4aeB NOAPSAL, Tak Kak 415 HAX UCNOMb3YIOTCA OLHN N Te Xe
JAaHHble N OOJKHbI NCM0/Ib30BAaTbCA OQHM M Te )Ke AaHHble, YTO Obl pe3yibTaTbl bbiin
oauHakosbiMU.</font> <font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>PucyHok.
bnok-cxema mogyna.</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>0cHoBHble (hansibl Moayna</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>- config.php - hann HacTpoek nporpammbl 06paboTKM CNEKTPOB,
nomkeH bbIThb B gitignore. config_example.php - npuMep (anna HaCTpoek NporpaMmbl
obpaboTkun cnekTpoB</font> <font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>-
</font> <font inherit/inherit;;#000000;;inherit>Config.path - guHaMnyeckun ann HacTpoek
LaT4KNKOB And paboTbl nporpamMmmbl 06paboTkm cnekTpos RealTimeSpectrus, hopmumpyeTcs
B npouecce paboTel Moayns, fosxeH bbiThb B gitignore.</font> <font
14px/Arial,Helvetica,sans-serif;;#000000;;inherit>- ofs_options.ini - guHamMn4eckun amnn
0bwmx HacTpoek paboTbl Nporpammel 06paboTkn cnekTpos</font> <font
inherit/inherit;;#000000;;inherit>RealTimeSpectrus, hopMmupyeTcsa B npouecce paboTsl
Moaynsa, pomkeH beiTh B gitignore.</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>- .gitignore - conep>unT CANCOK (hanioB 1 OUPEKTOPUIA, KOTOPbIE
LOJDKHbI UTHOPUPOBATLCS M He NonadaTb B MHTedekc</font> <font
inherit/inherit;;#000000;;inherit>git</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>-</font> <font inherit/inherit;;#000000;;inherit>RealTimeSpectrum -
nporpamMma gna o6paboTKM OaHHbIX AAaTYNKOB U (POPMUMPOBAHNSA CNEKTPOB U MOUCKa NNKOB
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OCHOBHbIX (hopM KonebaHua.</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>-</font> <font inherit/inherit;;#000000;;inherit>index.php - PHP
CKPUNT Bbi3blBaeMbln ans 06paboTku cnekTpos. HenocpeACTBEHHO B HeM BepyTCsa AaHHbIe
13 6a3bl AaHHbIX, MOArOTaBANBaOTCA A1 06paboTKM 1 Bbi3biBaeTCA NporpaMMa
RealTimeSpectrum. CkpunTt hopMUpyoT NyTW, KyLa 3anncbiBaeTca CNekTp
cchopMmpoBaHHbIN RealTimeSpectrum v oTnpaBnseT pesy/ibTaTbl ONpefesieHnsa 4acToT U
nekpemeHToB KonebaHnn B 6a3y gaHHbIX.</font> <font 14px/Arial,Helvetica,sans-
serif;;#000000;;inherit>- data_processing.sh - bash ckpunT gns 3anycka Mmogyns 4yepes cron
B KOHTenHepe.</font> <font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>-</font>
<font inherit/inherit;;#000000;;inherit>source - aUpeKTOpUsa C BpeMeHHbIMK paboynmum
dannamun mopyna</font> <font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>-</font>
<font inherit/inherit;;#000000;;inherit>index_check.php - BcnomoraTtesbHbI PHP ckpunT,
MO3BOJISIET MPOBEPUTH CKOJIbKO B CUCTEME YCTaHOBMIEHO YCTPONCTB Tuna AHL-3</font>
<font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>- data_processing_test.sh -
BCrioMoraTtesibHbI bash ckpunT gna 3anycka index_check.php B KoHTenHepe</font>

Mporpamma RealTimeSpectrum

Mporpamma RealTimeSpectrum obpabaTbiBaeT AaHHbIE CHOPMUPOBAHHbLIE aKCeNepoOMeTpaMm
N CTPOUT CNeKTpbl KonebaHma. PU3nYecKuin NpUHLMMN, Ha KOTOPOM OCHOBaHa paboTa
nporpamMmbl, COCTOUT B MOJIyYEHUU UCXOLHbIX AAaHHbIX YCKOPEHUWN C aKCeNepoMeTpoB OT
cbopwmka gaHHbIX. [lanee c nomoubio NnpeobpazoBaHma Oypbe hopMUpPYyeTCSH CNeKTpasbHas
MOLLHOCTb KonebaHuin. MeTo onpefeneHns 0CHOBHbIX (hopM KoJsiebaHnin 1 NX LeKTEMEHTOB
ABNAETCSA NonyaBToMaTUYeCKMM. [1na ero paboTel He06X0ANMMO 3aaTb MHTEpPBaa YacToT, B
KOTOPOM He0BX0AMMO UCKaTb MUK KonebaHUn, n Tak Xe yKasaTb ULLEeTCA N OAUHAPHLIN
NN ABonHON nNuK. [lanee cneunanbHbIM METOLOM C MOMOLbIO MEeTOAa HaMMEHbLUNX
KBaZpaTOB annpoKCUMUPYeTCAa MUK UK ABa NUKa B 3aBMCUMOCTM OT HAaCTPOEK, 1 Mo
JaHHbIM annpoKCUMaL KM BbIYUCAAIOTCA YacTOTa MaKCMMyMa MnUKa U Mo LWPUHE Ha
NoJlyBbICOTE anNPOKCUMUPOBAHHOIO NMKa — OEKPEMEHT KonebaHui.

HacTpouka Mmoayns

HacTpovka mogyns nponssoanTcs B (hanne config.php, Bce napameTpbl Noapo6bHO onuncaHsbl
B config_example.php, ero cogep>xaHve npueeneHo Hxe $api_token =
'‘ABWQON4zYPQvxbBMvVPVz2ZnhGGyfgjhbh'; api TokeH gnsa goctyna no rest api
$time_interval =40960,; HTepBan B CEKyHAax OT TEKYLLero BpeMeHu, 3a KOTOpPbI
3anpalumBaloTca faHHble ¢ clickhouse $length zap full=8192; sinHa ogHon peanv3aumm
A1 [TOCTPOEHUS 04HOro crekTpa $length zap spectrograms=1024; OnvHa ogHon
peann3aunmn ans NnoCTPOEHUs LBETOBOM CNEKTPOrpaMMbl, Tak Kak BOMPOC eLlé B
NPOV3BOAUTENBHOCTU TO 4/IMHa YMEHbLLIEHa A4J151 ObICTPOro peHaepa KapTUHKN

$number records_full=2; Konn4yecTtso peasnv3aLui, No KOTOPbIM NPOUCXOAMUT yCpeaHeHmne
AN15 NOCTPOEHUs 04HOro cnekTpa $number _records spectrograms=16; Kosm4ecTso
peaan3aunii, No KOTOPbIM MPONCXOANT yCpeaHEHNE A1 MOCTPOEHUS LIBETOBOM
crnekTporpamMmsl $basic_waveforms=5; Konm4ecTBo OCHOBHbIX (hOpM KonebaHus, KoTopble
obpabaTbiBatoTCA ckpunToM PHP 1 oTnpaBnsaoTcs B 6a3y AaHHbIX €C/IM JaHHbIX Ha i-10
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¢opMy HeT rocae paboTbl NPOrpaMmbl MOCTPOEHNS CIEKTPA, TO OHa 3aro/IHAETCA Hy19Mun
HacTpowka KaHasoB 451a 0bpaboTku B maccus $device code nobasnsercs Ko yCTPOUCTBA,
K KOTOpPOMY npuHagnexuT kaHasa B $min_frequency all n B $max_frequency all ¢ knouem
PaBHbIM KOA4Y YCTPOWCTa yKa3blBAETCA MUHMMaslbHas M MaKCuMasibHas rpaHuiLa
WHTEPBaJIoB, B KOTOPbIX HYXXHO NCKaTb MUKN OCHOBHbIX (hopM KosiebaHus. B
$double_frequency all yka3biBaeCTs KO/IMYECTBO MUKOB [J151 MOUCKA

$device code=array('433', '434', '501', '502'); $min_frequency all['433']="'0.3 0.6 1.3';
$max_frequency all['433']='0.35 0.8 1.6'; $double frequency all['433']='11 1%,
$min_frequency all['434']='0.3 0.6 1.3'; $max_frequency all['434']='0.35 0.8 1.6,
$double_frequency all['434']='1 1 1'; $min_frequency all['501']='0.3 0.6 1.3";
$max_frequency all['501']='0.35 0.8 1.6'; $double frequency all['501']='1 1 1%,
$min_frequency all['502']='0.3 0.6 1.3'; $max_frequency all['502']='0.35 0.8 1.6';
$double_frequency all['502']='1 1 1'; bonee nogpobHoe onucaHme 4To ecTb 4TO

$device code=array('433'); $device code - Habop KoAOB YCTPOUCTB, A€ yCTPONCTOBO
03Ha4YaeT o4Hy oCb AaTykuka, Harnpumep 001X. T.e. yCTPONCTBO C KOAOM 433 3TO AaT4YUK C
Homepom 001, ocb X. Ans ycTponcTBa 433 yKa3blBaeM UHTEPBabl, B KOTOPbIX HYXHO UCKaTb
nukn konebanunin. MHTepsansl: $min_frequency all['433']='0.3 0.6 1.3";

$max_frequency all['433']="0.35 0.8 1.6'; OHu 03Ha4arT 3 NHTEpPBasa, B KOTOPbIX UCKATb
nukn. MHTepsaa 1 0.3-0.35; uHTepsan 2 0.6-0.8; nHtepan 3 1.3-1.6; N1 KONMYECBTO NUKOB,
KoTopble Heobxoanmo nckatb $double frequency all['433']="1 1 1'; 3gecb yka3aHbl Tpu
WHTepBasia, B HUX UCKaTb 10 O4HOMY Muky. BapuaHTbl 3Ha4YeHui 1 inbo 2. ®ann ona paboThbl
nporpammel 06paboTkn cnekTpos, obuine HacTponkm $file_options='number records =
“.$number_records.' KosmyecTBo peannsaumi, no KOTopbiM byaeT CTPOUTCA anpoKcuMaumns
Crekpa v HaxoamTcs napaMeTpbl koaebaHn coopyxeHus length zap ='.$length zap.'
ON1Ha ofHON peannsaLmm B KOJIMYECTBE OTCYETOB, AO/KHO ObITb KpaTHO 27N, 2 B CTeNeHu
n, rae n uenoe 4ncsao number of records = 30 Cko/1bKO B 04HOM (haviie peannsauymm
sampling time = 0.1 Bpems gucKpeTusauumn 4aTHMKOB B CeKyHAax time =

«22 01 10 23 59 43 021» Bpems, C KOTOPOro CYNTbIBaThb AaHHbIE, AaHHbIE 4O 3TOV
BpeMeHHOU oMeTKu by ayT urHopupoBaTbCs,ec/m ykasatb 00 00 00 00 00 00 000, 1o
OyayT obpabaTeiBaTbCA BCe AaHHble time_start = «2022 02 12 07 21 00 _729» Bpewms, C
KOTOPOro CYUTbIBaTh laHHble, AaHHble [0 3TON BpeMeHHON oMeTKu byayT
nrHopuposaTbcs,ecnn ykasaTtb 00 00 00 00 00 00 000, To byayT obpabaTbiBaTbCs BCE
AaHHble time_end =

«'.»$year«._ckgedit QUOT».«$month». ckgedit QUOT«.»$day«._ckgedit_ QUOT».«$hour». ck
gedit QUOT«.»$minute«._ckgedit QUOT».«$second».' 000 _ckgedit QUOT _big_files = 0
[lapameTp, oTBEYaroWmy 3a T0, YTO Mbl bepem bosibLune havi/ibl JaHHbIX 3@ CYTKU. 1 - Mbl
bepeM, apyroe 3HayeHue, He bepeM debug_mode = 0 Pe)xuM 0TNafKW, BbIBOAATCH
NPOMEXYTOYHble AaHHble 06paboTKM, MO YyMOAYaHWUIO OTKAYeHO procces all files = 0
ObpaboTka BCcex (hansioB cpasy, no ymMoi4aHuo obpabaTbiBaeTCa HaYnHas C CaMoro
nocnefHero rusian = 1 BKa4YeHne pycckoro a3blka, Mo yMOJ4aHUI0 BKAKYEH

file_size for_processing = 1 YcTaHaBivBaeM orpaHnyeHne 0bpaboTku ¢aniaos 3a oaAnH
3anyck time shift=0.24573333333333 COBUr N0 BpeMeHW B ceKyHaax [1ponyck BpemMmeHu
MeXAy cocefHUMU cnekTpamum rnpv obpaboTke Bcex avisioB cpasy, BEINYNHA B CEKYHAAX.
detector option file = «Config.path» Msa danna ¢ HaCTpoMKamMun 4519 4aTHUKOB.

fast processing = 0 file format=4 ®opmart ¢avisios gaHHbIX monitoring horizont=1'"; ®ann
413 paboTbl NporpamMmbl 06paboTKM CNEKTPOB, HAaCTPorKa AaT4MKoB $file_options_conf="{
limitation_standart deviation=0 CpesaHekBaapaTnyHoe oTkI0HEHME limitation ejection=50
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Buibpoc B npoueHTax 0T Anana3oHa measuring_range=3600 Tun gaTtyuka (Anana3oH)
AN3600, AN7200 axis=".$detector name.' Homep gaT4yvka 1 ero ocu namefile=«".dirname(
FILE_).'/source/» OTHOCUTE/IbHBIA MYy Tb K AaHHbIM savadata=«'.$dir.'/» OTHOCUTENbHbIN
nNyTb, KyZa COXpaHATb pe3ynbTaTbl MOAeNMpoBaHus datatemperature=«./» OTHOCUTE/IbHBbIV
nyTb, OTKYZa YnTaTb AaHHbIE N0 TemnepaType min_frequency ='.$min_frequency.'
MuHMManbHas YaCToTa NHTEPBAJIOB, B KOTOPbIX ULWYTCA nNuku, B 'y, npumep 0.4 0.8 2.3
max_frequency =".$max_frequency.' MakcumasbHas 4acToTa MHTEPBAJIOB, B KOTOPbIX
nwytcs nuku, B I'y. Mpumep 0.6 1.1 2.5 double_frequency ='.$double frequency.'
KonnmyecTBo NUKOB B MHTEpBane, 4ONYCTUMbIE 3HaYeHUs 1 - O4HWUH MUK, 2 - ABa NNKa B
nHTepsane signal_level=0; }';

HacTpoiika 3anycka no pacnMCcaHuio

A9 3anycka MOLYNA U3 KOHCOIM HY>XHO UCMOJIb30BaTb CKpUNT «data_processing.sh»,
KOTOpPbIN 3anyckaeT MOAY/Nb B KOHTenHepe docker «php». [1na 3anycka Mmogyns no
pacnucaHnio, HaCTpanBaeTCs 3anyCck CKpunTa «data_processing.sh» yepes cron OT MeHM
root B TpebyeMbin nHTepBan. MNpn HOBOW yCTaHOBKE HEOBXOAMMO NPOBEPUTL MpaBa Ha
3aMycK KaK ncnosiHsemon nporpammel data_processing.sh, RealTimeSpectrum. Cogep>xxaHue
ckpunTa «data_processing.sh» «/opt/monitoring/dc exec -T php php
/var/www/html/SpectralAnalysis/Spectr/index.php» - JaHHble 03Ha4aloT: - /opt/monitoring/dc -
3anyck docker - exec - KOMaHZa BbIMOAHUTL - -T - He CO3[4aBaTb BUPTYyasbHoe tty
YCTPOMCTOBO AJ18 BUPTYanbHOM KOHCONW. - php - 3anycK KoHTenHepa php - php
/var/www/html/SpectralAnalysis/Spectr/index.php - 3anyck php ckpunTa index.php, nyTb
yKa3aH B cpefie KOHTenHep

TECTVIpOBaHVIe U IOHUT TeCTbl

<font 14px/Arial,Helvetica,sans-serif;;#000000;;inherit>[ns TeCTUpPOBaHUSA MOXHO
3anyckaTb U3 KOHCOMM CKpUNT «data_processing_test.sh», KoTopblii 3anycKaeT B
KOHTenHepe «php» ckpmnT «index_check.php».</font>
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