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3aaHue Ha KypPCOBOI MPOEKT

OpranuzoBate aBTOMarnueckue wucnsiTanuss HAIL. g storo co3pate
OuONMMOTeKy (PYHKIUH, MO3BOJISIONIYI0 aBTOMATU3UPOBATH MPOLIECC HCIBITAHUN
HAII. IIpoBectu aBToMatmdeckue ucnbiTanus HAII qis npoBepkd CO37aHHOM
ONOTMOTEKHN.

1. BBenenue

B Hacrosimee Bpemst kadeapa paguoTEeXHHUYECKUX CHCTEM HUMEET XOPOIIYIO
MaTepHalbHO - TEXHUYECKYIO0 0a3y i MPOBENEHUS SKCIEPUMEHTOB PAa3IMYHOIO
pona: 1abopaToOpHbBIX pabOT, HAYYHO - UCCIIENOBATENHCKUX PAab0T, CO3/JaHuUsl HOBOM
U TECTUPOBAaHUS YK€ MMEIOLIEHCs anmnapaTypbl. B mpoliecce npoBeneHus TaKux
HKCIIEPUMEHTOB BO3HUKAET MOTPEOHOCTh (UKCHUPOBATH TMOKA3aHHUS MPUOOPOB,
3aMUChIBATh PE3yJbTaThl W3MEPEHUN, OTCUUTHIBATH BpPEMS, MEHSTh MHapameTphl
HKCHEPUMEHTA, MOBTOPSITh OJUH U TOT K€ SKCIEPUMEHT MHOro pa3. OnucaHHbIe
JEUCTBUSL MOTYT HETaTUBHO BIIUSITh HAa KOHEUHBIA pe3yJbTaT SKCIEPUMEHTA -
BHOCHUTH omnOKu. [IpoBenenue e OAHOrO M TOrO K€ IKCIHEPUMEHTa MHOTO pa3
MPaKTUYECKU HEBO3MOXKHO OCYIIECTBUTh 0O€3 OIIMOOK 3KCIepuMeHTaTopa. B
TaKOW CHUTyallMM MOXET T[OMOYb aBTOMATHU3alUsl Mpolecca MpPOBEICHUS
HKCIIEPUMEHTA.

Ilean padoThl

Co3znmath MpOCTOM M yIOOHBIM MHCTPYMEHT JIJIsl POBEACHUS aBTOMATUYECKHIX
nucnobiTanui HAITI.

Pemaempbie 3a1aum

* MUcnonwsys nporpammusiii maketr MATLAB, co3nate Oubnamoreku QyHKITHA
JUTSL YIPaBIIEHUS pa3InIHBIMU IPUOOpAMU M HABUTAITMOHHBIMHU MOTYJISIMU

* Peamm3oBaTh ClieHApUil SKCIIEPUMEHTA I JIEMOHCTPAIIMM BO3MOYKHOCTCH
CO3JaHHBIX ONOJIMOTEK



Hcnoab3yemMble METOAbI M MOIXO0/IbI

Jns  mpoBeneHus  aBToMmaTudeckux ucnblTanunii  HAII  HeoO6xoaumo
opranusoBath yaaneHHoe (¢ [IK monb3oBarens) ympaBieHue — psSIOM
UCIIOJIb3YEMBbIX MpU UCTBITaHUSAX MpubopoB. Kak mpaBuio, B ucnbitanusx HAII
ucrnosb3yroTcs: umuratop curHanoB CPHC, ananuzatop crnekrpa, aTTeHIOATOP.
Taxxe HyXHO peann3oBaThb 00pabOTKy uH(Opmaruu, nocrynatomiein or HAII,
KOHTPOJIMPOBATh €ro coctosiune. Ha kadenpe pagnoTexHUUeCKUX CUCTEM UMEETCs
psin mpubopoB ¢upmel Rohde & Schwarzrenepatop curmamos SMBV100A,
ananmuzatop crnektpa FSV, arrenwatrop RSC. Bce mnpubGopsr umeror LAN
uHTepdeic, YTO MO3BOJSET OPraHU30BaTh YJAJICHHOE YIMpPaBICHHE UMHU uepes
JokanbHyi0 ceTh 1o mportokony TCP/IP.IIporpammusiii maker MATLAB Ttaxke
MMEET HECKOJIbKO BCTPOCHHBIX (PYHKIUHN NIl pabOThl C ATUM MPOTOKOJIOM. Takxke
nporpammubiii maker MATLAB sBnsiercs ynobHOM cpemoit s o0paboTKu
MOJyYEHHBIX Ppe3ylbTaTOB UcCHbITaHUN. [l ynpaBnenuss mnpubopamu  ObuLin
coznanbl kiaccel MATLAB, MeTroasl KOTOpBIX MO3BOJSIFOT — MPOBOJUTH
aBTOMATUYECKUE UCIBITAHMUS.

2. Pa3paboTka nporpaMMHOro odecrneyeHusi NpoBeeHusl
apromMaTuuyeckux ucnbitanud HAII

Knaccel s ymnpaBienusi npubopamu oObearHEeHbI B mpoekT ArCticSEA.
ArcticSEA (System for Experiment Automatization) - ouGnmoTeka (QyHKIHA B
BUJE COBOKymHocTH MatlabexpunroB, mnpemHazHaYeHHBIX [UISI MPOBEACHUS
ABTOMATHU3UPOBAHHBIX SKCIIEPUMEHTOB M UCTIHITAHUY HABUTAIIMOHHON ammapatypbl
C TIOMOIIIBIO TAOOPATOPHOTO 000PYTOBAHUS.

ean npoexkra

[Tpubopsr Rohde & Schwarzimo3BosisitoT J0CTaTOYHO MPOCTO YIPABIAThH
co00i1 uepe3 JOKaIbHYIO CeTh. [IpyM 3TOM HEKOTOPYIO CIOKHOCTh MPEICTAaBISICT
OTPOMHOE YHUCJIO CHEHU(PUYHBIX KOMaHJ YIpPaBICHUS, OTBEYAIOUIMX CTaHAAPTY
SCPI (Standard Commands for Programmable Instrighehiens co3nanus
JaHHOW OMOJMOTEKH - HAamMcaTh KIAacchl - (pacajpl, METOJbI KOTOPHIX MO3BOJIAT
BBITIOJHATh HEOOXOIMMBIE NEHCTBUS ¢ MpuOopaMu Oe3 SIBHOTO HCIOJB30BaHUS
komaug SCPI.

CocraB OMOJIHOTEKH

Ha nganHbIii MOMEHT B cocTaB OMOJMOTEKH BXOJAT 3 Kjlacca Jjisl yIpaBeHUs
nprubopamMu M KJIacc i OOIIEHUS ¢ HABUTAIIMOHHBIM MOJTYJIEM.



OOmue MeTOABI AJIs1 BCEX KJIACCOB yNPaBJIeHUs1 NpudopamMu

O0mme MeTOIbI KJIACCOB YNIPABJIeHUsI NpUOopamMu

Meton

BxoaHble apryMeHTHI

Bosspamaer

SetConnection(l P, port)
YCcTaHOBKa COEIMHEHUS C
npubopom

IP, string -aapec
YCTpPOMCTBA B CETU
port -opt, nid
npubopos Rohde &

Schwarz port = 5025

1, ecniu coefMHEHHE YCTAHOBICHO
ycrnenrHo, naaue 0

CloseConnection
3aKphITHE COSAUHEHUS C TPUOOPOM

1, ecniu coeuHEHNE 3aKPBITO
ycnenrHo, naave 0

SendCommand(str Command)
OTtnpaBka KOMaH]Ibl B popmare
SCPI r.e. KaK B JOKyYMEHTAI[MH Ha

strCommand, string
KoMaHJ1a B (hopmate

1, ecnu KoMaH1a OTIIpaBJIEHA
ycnenrtHo, naaue 0. Eciu
OTIIpaBJICHHAs KOMaH/a HE MOKET
OBITH BBITIOJTHEHA TTPHOOPOM
(manpumep, puboOp He

3anpoc nHpopmanuu 0 MOAeIU
npubopa, cepuitHoM HoMepe

npuGop) SCPI NOJEPKUBAET 33JaHHYIO
proop 4acToTy), COOOIIEHUE OT MPUOOpa
OyZeT BBIBEJICHO B KOMaHIHYIO
CTPOKY.
e d. stri [Status, Result]
SendQuery(strCommand) Sgrano?crgago ';a;'eng
OtmpaBka 3ampoca B opmare SCPII) 39K quPII)B aeTCs Status = lgcnu 3ampoc mociaH
SCPI BOTPOCHTENHHEIM ycrerrao, unaue 0. Result, strlvng
OTBET MPUOOPA HA MTOCIAHHBIH
3HAKOM
3armpoc.
[Status, IDN]
GetIDN Status = le¢cnu oneparus

ycnernaa, uaade 0. IDN, string -
uHpopMaIus 0 MOJIENH Ipudopa,
CEpPUITHOM HOMEpeE.

Preset
VYcranoBka HacTpoek nmpudopa "o

1, ecniu omeparus ycreniHa, nHaue

3anpoc omuboK

YMOJIYaHHIO", OYMCTKA JIOTa 0
omuO0oK
1, ecitit ecTh OMIMOKH, COOOIIIEHNE
QueryError npubopa OyIeT BHIBECHO B

KOMaHJIHYIO CTpOKY. O - ommbok
HET.




Knaccol

Kiaacec CEFSV

Onucanune

Knacc ) COSI[aHHLIﬁ A1 YIOPABJIICHUSA  aHAJIM3aTOPOM  CIICKTpa
Ha ,HaHHLIﬁ MOMCHT pE€aJIM30BaHbI CICAYIOIHNC BO3MOXKHOCTH.

1. YcraHoBKa LEHTPAJIbHOM YaCcTOTHI B PEKUME aHAIIM3a CIIEKTpa
2. YcTaHOBKa MOJOCH B PEXKUME aHAIM3a CIIEKTpa

3. M3mepeHue MOIIHOCTY CUTHAJIA B 33/1aHHON MOJI0Ce

FSV.

Metoasbl
MeTtoanl
Merton BxoaHble apryMeHTHI Bo3spamaer
Freq -uenTpanbHa
SetCenter Freq(Freq) 4 “ieHTpaTbHas

YcraHoBKa IIEHTPaIbHON YaCTOTHI B

4acToTa, MOXKET OBITh Kak || 1, eciiu oneparius ycrenisa,

string 10GHzrak u uncio nHaue O
e)XXMMe aHaIu3a CIIeKTpa
P P 10E9
SetSpan(Span Span -1oioca, MOXKeET OBITE
Span(Span) P . 1, ecniu omeparus ycCrelxa,
VYcraHOBKa MOJIOCH B PEKUME kak string 10MHz rak u
nHaue O
aHajM3a CIeKTpa gucio 10E6

Bandwidth -momroca
U3MEPEHUS, MOXKET OBITh
kak string 10MHz,rak u

gucio 10E6

Power M easur e(Bandwidth)
N3MepeHre MOIHOCTH CUTHAJA B
3aJJaHHOM T10JI0CE
nbwm.

[Status, measure]
Status = lecnu oneparus
ycremHa, nuaade 0. measure
M3MEpEHHAs! MOIITHOCTb,




Kaacec CSMBV

Onucanune

Knacc, cosmaHHplii 19 ynpaBjieHUs TeHepaTopoM curHaios SMBV.
Ha maHHBII MOMEHT peain30BaHbl CIECTYIOIINE BOZMOKHOCTH !

1. YcraHoBKa 4acTOTHI CUTHAJIA
2. YcTraHOBKA MOIIIHOCTH CUTHAJIA

3. Umuranus curHainoB 3amaHHoro uucia cnytHukoB(GPS, nmamazonm L1,
pacrmojoxeHue - MockBa, CTaTHKa, MOIITHOCTh BCEX CHTHAJIOB OJTMHAKOBA)

MeTtoabl
MeTtoanl
Meron BxoaHble apryMeHTsbI Bo3spamaer
1, ecniu oneparnus
SetlL evel (L evel) Level - morHOCTS
ycnenrHa, naade 0
YcTaHoBKa MOIITHOCTH CUTHAJIa curgaia, nbm
Freq -gacrora curnana,
SetFreq(Freq) MOJKET OBbITh Kak String || 1, ecim oneparust
YcraHoBKa 4acTOTHI CUTHAJIA 10MHz, tak n yncno |ycnemina, naade O
10E6
SetRFOutput(State . 11, ecii oneparius
put( ) State, string - ON/OFH P
Brutouenue/BoikimoueHne RF Beixona ycremrHa, naaye 0
SetGPS(SatNumber)
WmuTarust CUTHAJIOB 33IaHHOTO YKCIIa
SatNumber xomauuectBo|| 1, eciu orepanus
cnytHukoB(GPS, mnanaszon L1, pacmonoxeHue -
CITyTHHKOB ycreniHa, naave 0
MockBa, cTaTuKa, MOIIHOCTh BCEX CHTHAIOB
OJIMHAKOBA)




Kiaacc CRSC

Onucanune

Kiacc, CO3JaHHBIN IS yIpaBICHUs aTTEHI0ATOPOM RSC.
Ha naHHBIIT MOMEHT peaiM30BaHbI CISAYIOIINE BO3MOKHOCTH.

1. YcranoBka 3a1aHHOTO 0CiIa0IeHus

MeToanbl

Metoasbl

Meton BxoaHble aprymMeHTbI Bo3Bpamaer

SetAttenuation(ATT)

ATT - ocnabnenue, nb||1, ecnu oneparus ycnemrsa, naade 0
VcTaHOBKa 3aaHHOTO OCIa0IeHUs

Kaacec CReceiver

Onucanue

Kmace, co3mannbiii st pabOTBl ¢ HAaBUTAIMOHHBIMH — MOJYJISIMH.
Ha naHHbBIi MOMEHT peain30BaHbl CIAEAYIOIINE BO3MOKHOCTH:

1. Pecrapt npuemuuka (mus GEOS - 3)

2. llonyuyenue craryca pelieHUss M COXpPaHEHHWE €ro B IMEpPEMEHHYI0 Kiacca
FixType @is GEOS - 3)

3. UreHue NaHHBIX, TOCHUIAEMBIX IPUEMHUKOM IO MOCIEA0BATEILHOMY IMOPTY

MeTtoabl
MeTtoanl
Bxoanbie
Meton 8 Bo3spamaer
aprymMeHThbl
COM,string -ums
SerialConfig(COM, Baud) nopTa
Hacrpoiika coequHeHus Baud -ckopocTts
nepesavyn JaHHBIX
SerialConnect 1, ecniu onepanus
CoennHeHnue ¢ MPUEMHUKOM ycnemHa, uaue 0




RecieveString [Answer]

O/IHOKpATHOE YTEHHE TaHHBIX CTPOKa TaHHbIX
SerialClose 1, ecniu onepanus
3aKpbITHE COCTUHCHUS ycnenrHa, uaaue 0
Reset

Ilepesarpy3ka npuemMHuUKa

GetSolutionStatus
IMosydeHue craTyca pelicHns B COXpPAaHEHHUE €To B
nepeMeHHyIo Kinacca FixType @ GEOS - 3)

3. IlpoBeneHue aBTOMATHYECKHMX MWCHBITAHUI ¢ TOMOIIBIO
pa3padoTaAaHHOI0 MHCTPYMEHTAPHUSA

Oo0mue MoJI0KEeHUA

OOBEKTOM HCCIICOBAHMS SIBJISCTCS HABUTAI[MOHHBIM MOAYJb, MPEAMETOM -
YYBCTBUTEIBHOCTh JAHHOIO MOJYJS B PEXHME CIEKCHHs. 3ajada - MPOBECTH
OOJIBIIIOE YKCIIO SKCIIEPUMEHTOB B aBTOMATHYECKOM PEXHME IO OJIM3KOW K yiKe
uMmerolerics merogauke [1].

AJITOPUTM IKCIIEPUMEHTA

[Tocne BKJIIOYEHUS TeHEpaTopa, NMpUeMHHKA, Kaxabple 30 CeKyHJ MOIIHOCTH
CUTHaja yMeHbIaeTcs Ha mar. Eciu B TeueHue 5 cekyHa NMpUEeMHHUK IepecTaeT
BbIJIaBaTh 3D pelieHue - cYuTaeTcs, 4To MPOM30IIeN CPhIB BhlIaun pemeHus. [Ipu
ATOM TEKYyIllas MOIIHOCTh CUTHala 3allMChIBAETCS M MOMEYAeTCs KaK MOIIHOCTb
cpeiBa. [lpumemHUK mepe3arpykaercs, YpPOBEHb CHTHajga cOpachiBaeTCsl Ha
HayaJbHOE 3HAYEHUE. DKCIIEPUMEHT MMOBTOPSETCS BHOBb.



O6opynoBanue

1. HaGop k1accoB U CKPUNT IKCIIEPUMEHTA
['enepatop curnamoB SMBV100A
Anammzarop cnekrpa FSV
ATtrentoatop 15-201b
MIIY
Hasuranmonusii Monyib

Kommerotep ¢ Matlabu untepdeticasim [10 HaBUTaIMOHHOTO MOYJIS

© N O O bk~ N

CoequHUTENILHBIE KA0EIH

ar 1

Tak Kak CKpUIT CUMTHIBAET MOIIHOCTh CHTHalla ¢ TeHeparopa (mapamerp
Level), Hy>)xHO HU3MEPUTH MPH MOMOIIX aHAMU3aTOPa CIIEKTPAa MOIIHOCTh CHTHAJIA
M OIIPEJIeNIUTh, Ha CKOJIBbKO Nb OHa oTiiM4aercst oT moka3anus Levelreneparopa. B
JAIbHENIIEM 3KCIEPUMEHTE aHAIU3ATOP CIEKTPA HE YYACTBYET.

Pucynok 1.Cxema ycTaHOBKH

ar 2

10



CoOpath cxemy ycrtaHoBku (cMm puc. 1). Brirounth MOayNb, 3aIyCTHThH
uaTepdeiicnoe [10. OnuH U3 TOPTOB OCTABHUTH AJII BU3YAIBHOTO KOHTPOJIA Yepes
I1O, npyroii - 3aKpHITh.

[ar 3

3amyctute Matlab, otkpeite ckpunt sxcnepumenta (Sensivity.m).B meroxe
SerialConfig yka3zate 3akpbIThIii paHee mopt, 3amath IP ampec renepatopa B
merone SetConnection,3amycTuts CKpunT. BusyanbHO MTPOKOHTPOIMPOBATH
3allyCK TeHepaTopa, HajJhyue CIYTHHKOB B PpEIICHWH, W3MEHEHHE YPOBHS
MOIIHOCTH CHUTHada. Eciu Bce HOpMalbHO - MOXHO OCTaBJSITh YCTAaHOBKY Ha
HEONpe/IeIICHHOE BpeMs.

[Hlar 4

OOpaboTka pesynbTata. Bpemsi 0qHOTO 3KCHEeprMEHTa TP TEKYIIEeM IIare
u3MeHeHuss MomHocth npuMepHo 10 wmuHyT. PesynbraThl  dKCIIEpUMEHTA
3aMKMChIBalOTCSA B Bujae "MaccuBa maccuBoB” [P 1/0], rme P - MouHOCTh cUTrHala
nbM, 1 3ammchIBaeTCsI, €ClIM Ha JTAHHOW MOITHOCTH MOMYJIh HOPMaJbHO BBITABAI
pemrenne, O 3amuchiBaeTcs B clydae cpbiBa pelleHds mpu MomrHoctu P. U3
IOJy4EHHOT0 MAacCHBa HY)KHO BBIYECTh IIOMPABKy, H3MEPEHHYIO B Imare 1,
oclabJieHHe aTTeHI0aTopa, a Takke mnpuMepHo 6 wmiam 8 nb, T.k. B MaccuBe
3aIrMcaHa MOITHOCTD 4X Wi GTH CITyTHHKOB.

Anpooanusg MeTOINKH

B cootBercTBUM ¢ AaHHON METOAMKON mpoBeaeHa cepus u3 347 uCHbITaHUN
YYBCTBUTEJILHOCTH HABUTAIMOHHOTO Monynsa [eoc - 3, pe3yiabTaTbl KOTOPOM
3aHECEHBI B IPOTOKOIL.

IIporokoa ucnbiTanuii Ne2013.03.03-1

Yyecmeumenvnocms HM ['eoc-3 BBINOJHEH B paMKaX KypCOBOT'O IPOEKTa
HuenpoBa B.B. u amnpobauuu cuCTEMbl aBTOMAaTHYECKOTO TECTHUPOBAHUSA
ArcticSEA.

O0beKT uCNbITAHUN

Hapurammonnsriit momxyns ['eoc - 3.

eab ucnbITaHui

11



HCJ'IBIO HUCIIBITAHUN ABJIAACTCA OIIPCACIICHHUC YYBCTBUTCIIBHOCTHU
HaBUT'aDIMOHHOT'O MOAYJIA I'eoc - 3B PEKUME CIIC)KCHMUA.

OunennBaemble oKa3atejn u PACY€THBIC COOTHOIICHHUSA

B xone ucneiTanuii oneHnBaercss MomiHocTh curHana 1 HC, npu xoTopoi
HABUTAIMOHHBIA MOYJIb TIEPECTAHET BhIIaBaTh 3D perieHne B TeUeHUe S5 CeKyH .

MartepuaJibHO-TeXHHYECKOE o0ecneueHue
» Habop K1accoB U CKpPUINT IKCIIEPUMEHTA
» T'eneparop curnaios SMBV100A
* Amnammzatop crnektpa FSV
e Artrentoatop 15-201b
e« MIIY
e HaBuraunoHHbIN MOIYJb
» Kowmmerotep ¢ Matlabu unrepdeticapim [10 HaBUTaIMOHHOTO MOYJIS

e CoenuHUTEIbHBIEC KAa0EIH

YcaoBus npoBeeHUsI HCNIbITAHUM

B xome wucnbITaHMii HCMOIB30BATUCH CIEAYIOMNAE IMMapaMeTPhl WMHTAIUH
curHajnoB GPS: kommuectBo HC - 6, MOITHOCTH CUTHaja KaXAoro CIYTHHKA
OJIMHAKOBA, pacroyiokeHne - MockBa, ctatuka. [lo ommcaHHO paHee METOIUKE
Obl1a TIpoBesieHa cepus U3 347 HKCIIEPUMEHTOB. Y CJIOBUS MPOBEICHUS KaXKJIOTO
IKCIIEPUMEHTa OJTMHAKOBHI.

12



Pe3yabTarhl HCHBITAHUI

[To pe3ynbTaTamM HCHBITAHWUN TONTYYCHBI 3aBUCUMOCTH BEPOSTHOCTH CpBIBA
pemrenus / Beimaun 3D pemenus ot momHoctr curaana 1 HC (cm. puc 2, 3).

3aBMCUMOCTb BEPOATHOCTM CPbIBa peLleHus oT MolHocTh curHana 1 HC

0.9

\

0.1 \l »

0 » o
-165 -164 -163 -162 -161 -160 -159 -158 -157 -156 -155 -154 -153 -152 -151 150 -149 -148 -147 -146 -145 -144 -143 -142 -141 140
P ,nBbm

HC

Pucynoxk 2. BeposTHOCTb cpbiBa pemieHus

3aBUCUMMOCTL BepOATHOCTU nony4yeHua 3D pelueHUs oT MOLHOCTH curHana 1 HC

TN

0.8

- /
/

0
-165 -164 -163 -162 -161 -160 -159 -158 -157 -156 -155 -154 -153 -152 -151 -150 -149 -148 -147 -146 -145 -144 -143 -142 -141 -140
P_,nBm

HC

Pucynok 3. BeposiTHOCTb BbIJIauu pELICHUs
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BriBoabI

[ToydeHHBIE pe3yIbTAThI TIO3BOJISIOT OIICHUTHh BEPOSITHOCTD PaOOTHI (BbIIA4n
3D peurenust) npueMHUKa P TaHHOM MomHocTH curHana 1 HC. MoxkHo cka3arts,
4yTro ¢ BeposTHOCThIO 0.9 mpuemHuk Oyner BblAaBaTh HAaBUTALIMOHHOE pELICHHE
npu wmomHoctn curHaga 1 HC -155 abm (-185 nbBTt). UyBcTBHTEIHHOCTH
npuemHuka ['eoc - 3, ykazaHHas mpousBoguTeneMm, coctanisier -160 nbm. Kyna
nenuch 5 1b MHE TpyAHO CKa3aTh, BO3MOXKHO, IPUYHMHA B MIPOUIMBKE MTPUEMHHUKA.

3akJII04YeHue

3agaHue Ha KypCOBOM MPOEKT BBITIOIHEHO. ISl JOCTHKEHUS TTOCTaBIEHHON
eI PEIICHBI CJICTYIONINE 3aauu:

1. Co3nana 6ubnmnoreka ¢ynkiuid - Habop kimaccoB MATLAB, mosBosstomas
MIPOBOJNUTH aBTOMaTH4YecKue ucnbeitanus HAII

2. Pazpaborana MeTOgWMKa  TPOBEICHUS  ABTOMATHYECKUX  WCIBITAHHMA
YyBCTBUTEIHLHOCTH HAaBUTAIIMOHHBIX MOJYJICH C MCIIOJIb30BAHUEM CO3JIaHHOMN
oubnnoTexku QyHKIUH

3. IlpoBenena cepust u3 347 UcnbITaHUM, B Pe3ybTaTe KOTOPOW YCTaHOBJICHO!
YyBCTBUTEJIbHOCTh HaBUTAITMOHHOTO MoyJs ['eoc - 3 cocrammisier -155 n1bwm ¢
BEpPOSTHOCTHIO CcphiBa perieHus 0.1

4. ITpoBefeHHbIE HCHBITAHUS [OKAa3aJid, YTO CO3/IaHHBIE KJIACCHl YCHEIIHO
pelaroT 3a1a4uy aproMatuzannu ucneirannii HAITI

Hcnoab30BaHHBIE HCTOYHHKH

1. http://srns.ru/wikiHyBCcTBUTEIBLHOCT, HABUTALMOHHBLIX MoOJviieh (1ad

opaTopHas_paboTa) — ONHCAHWE JIADOpaTOpHOW  pabOTBl  TO

ONPENEIICHUI0 YYBCTBUTEJIBHOCTH HABUTALIMOHHBIX MOXYJIEH B Kypce
AIT CPHC.

2. http://www.rohde-schwarz.com- caiiT ¢upMbBl — TPOU3BOIUTEIISA
HCIIOJIb3YEMBIX B paboTe IprOOPOB.

3. http://code.google.com/p/arcticsea/ -  pemosutopuii  MPOEKTa,
CO3JaHHBIE B XOJ€ pa6OTI>I KJIACChl HNOCTYIIHBI [JIsI CKAYMBAHUA,

HN3MCHCHMSI, HMCCTCA CIIpaBO4YHasd I/IH(I)OpMaHI/I}I 10 KAXXIA0OMY KJIACCY.
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punoxenue

JIMcTHHT KJ1accoB

%> @file CSMBV.m

%> @author Vladimir Dneprov <vvdneprov@gmail.com>

%> Moscow Power Engineering Institute

%>

%> @section LICENSE

%>

%> This program is free software; you can redistelt and/or

%> modify it under the terms of the GNU General IRubicense as
%> published by the Free Software Foundation; eitkesion 2 of
%> the License, or (at your option) any later \@nsi

%>

%> This program is distributed in the hope thatilt be useful, but
%> WITHOUT ANY WARRANTY:; without even the implied arranty of
%> MERCHANTABILITY or FITNESS FOR A PARTICULAR PURBSE. See the GNU
%> General Public License for more details at

%> http://www.gnu.org/copyleft/gpl.html

%>

%> @section DESCRIPTION

%>

%> Class for Rohde&Schwarz SMBV100A vector sigretgrator\n
%> Features:\n

%> 1) Set up output power\n

%> 2) Set up carrier frequency\n

%> 3) Simulate GPS signals of the given numbertdlktes\n

%> @brief Class for Rohde&Schwarz SMBV100A vectignal generator

classdef CSMBV < handle

properties

%> Frequency of the carrier Hz
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Freq

%> Output power dBm

Level

%> Pointer of TCP/IP connection
Instr

end

methods

%> @brief Consturctor of this class

%>

%> This is constructor of SMBV control cd&s
%> Example: SMBV1 = CSMBYV;

%>

%> @return RS Object of this class

function RS = CSMBV

end

%> @brief Connect to unit by local network
%>
%> Example: SMBV1.SetConnection('192.1651.5025);
%> @param IP String IP-address of unit
%> @param port Port for TCP/IP connectimsyally 5025
%> @return Status Is 0 - fail; 1 - ok.
function Status = SetConnection(RS, IPt)por
Status = 0;

RS.Instr = tcpip(IP, port);

%Uncomment to change tcpip object's RiVifer size.
%Default = 512 bytes
%set(RS.Instr, InputBufferSize, 2000);

%set(RS.Instr, OutputBufferSize, 2000);



fopen(RS.Instr);

if strcmp(get(RS.Instr,'Status"),'open
fprintf('SMBV:Connection OK\n");
Status = 1,

else
fprintf(SMBV:Connection Problem’);

end

end

%> @brief Close connection and return taua control
%>
%> Example: SMBV1.CloseConnection;
%> @return Status Returns a status of withe close operation is successful. Otherwigetiirns -1
function Status = CloseConnection(RS)
fprintf(RS.Instr,'&GTL");
Status = fclose(RS.Instr);
end
%> @brief Send SCPI command to SMBV
%>
%> Example: SMBV1.SendCommand(*RST";
%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = SendCommand(RS, strCaumafy
Status = 0;
% Check number of input args
if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter
if( isobject(RS) ~=1)
disp( "*** The first parameter istran object.");

return;
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end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Command sending
fprintf (RS.Instr, strCommand);
Error = QueryError(RS);
if (Error==1)
return;
end
Status = 1,

end

%> @brief Send request for answer
%>
%> Example: SMBV1.SendQuery(*OPC?");
%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invithe operation is successful. Otherwise, it reti@n
%> @return Result Returns a answer of SMBV
function [Status, Result] = SendQuery(R8;emmand)
Status = 0;

Result =",

% Check number of input args

if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter
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if( isobject(RS) ~=1)
disp( "*** The first parameter istran object.");
return;

end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Check: is strCommand the question?

if( isempty( strfind(strCommand, '}")
disp( "*** Queries must end witlgaestion mark.");
return;

end

% Send request and receive answer
fprintf (RS.Instr, strCommand);
Result = fscanf(RS.Instr, '%c");
Status = 1,

end

%> @brief Get information about instrument
%>
%> Example: SMBV1.GetIDN;
%> @return IDN String information abouttingnent
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status, IDN] = GetIDN(RS)
Status = 0;
IDN =";
[Stat, IDN] = RS.SendQuery("*IDN?");
if (Stat == 0)

return;



end
Status = 1;

end

%> @brief Preset instrument and clear srlay
%>
%> Example: SMBV1.Preset;
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = Preset(RS)
Status = 0;
[Stat] = RS.SendCommand(*RST; *CLS");
if (Stat == 0)
return;
end
[status, result] = RS.SendQuery(*ORC?"
if (status == 0 || result(1)~="1")
return;
end
Status = 1,

end

%> @brief Check errors in SMBV
%>
%> Example: SMBV1.QueryError;
%> @return Err Err = 1 instrument errorwea!, O no error
function [Err] = QueryError(RS)
Result ='1";
Counter = 0;
Err=0;
% query for errors in a loop until No error” is returned
% and limit the number of iterationsl@0
while (Result(1) ~='0" && Counter <@0
[status, Result] = RS.SendQuery§$¥ERR?");

if (status == 0)
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disp( "*** Error occurred');
Err=1,
break;

end

if (Result(1)~="0"
disp ([*** Instrument ErrorResult]);
Err=1,

end

Counter = Counter + 1,

end

end

%> @brief Set the output power level
%>
%> Example: SMBV1.SetLevel(-130);
%> @param Level Output power level, dBm
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = SetLevel(RS, Level)
Status = 0;
RS.Level = Level,
[Stat] = RS.SendCommand(sprintf(' SOURNP %.1f', Level));
if (Stat == 0)
return;
end
Status = 1,

end

%> @brief Set the frequency of the carrier

%>

%> Example:\n SMBV1.SetFreq('1GHz");\n

%> SMBV1.SetFreq('1E9");\n

%> @param Freq Frequency of the carriexqféan be String 10GHz or float(Hz) 10.12345E9
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n

function [Status] = SetFreq(RS, Freq)
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Status = 0;
if (ischar(Freq))
[Stat] = RS.SendCommand(['SOUR:FREgq]);
RS.Freq = str2num(Freq);
if ( Stat == 0)
return;
end
else
[Stat] = RS.SendCommand(sprintfCBFOFREQ %.5f', Freq));
RS.Freq = Freq;
if (Stat == 0)
return;
end
end
RS.CenterFreq = Freq;
Status = 1,

end

%> @brief Set the RF output ON/OFF
%>
%> Example: SMBV1.SetRFOutput('ON");
%> @param State String ON/OFF
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status] = SetRFOutput(RS, State)
Status = 0;
if (ischar(State))
[Stat] = RS.SendCommand(['OUTPRat&);
if (Stat == 0)
return;
end
else
disp('Output state is string ON/QFF
return;

end
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Status = 1;

end

%> @brief Simulate signals of several GB#®8lites, satellite signal power is the same fteguency range is
L1, location - Moscow

%>
%> Example: SMBV1.SetGPS(6);
%> @param SatNumber Integer number of Igatel
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status] = SetGPS(RS, SatNumber)
Status = 0;
% RS.RefPoW = RefPow;
[Stat] = RS.SendCommand('SOUR:BB:GPE&EFR
if (Stat == 0)
return;
end
[Stat, result] = RS.SendQuery(*OPC?";
if (Stat == 0 || result(1)~="1"
return;
end
[Stat] = RS.SendCommand('SOUR:BB:GP3:5EDFF");
if (Stat == 0)
return;
end
[Stat] = RS.SendCommand('SOUR:BB:GPSXeEM USER?);
if (Stat == 0)
return;
end

[Stat] = RS.SendCommand('SOUR:BB:GPELEEL "Moscow™);

if (Stat == 0)
return;
end
% [status] = RS.sendCommamil{f( SOUR:BB:GPS:POWER:REF %.1f', RefPow));
% if (status<0)
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% return;

% end

[Stat] = RS.SendCommand(sprintf('BB:GESI:COUN %i', SatNumber));
if (Stat == 0)
return;
end
[Stat] = RS.SendCommand('SOUR:BB:GPSIG0
if (Stat == 0)
return;
end
[Stat, result] = RS.SendQuery(*OPC?";
if (Stat == 0 || result(1)~="1"
return;
end
[Error] = RS.QueryError;
if (Error == 1)
return;

end

[Stat] = RS.SendCommand('SOUR:BB:GP3:5DN");

if (Stat == 0)
return;

end

progress = '0’;

[Stat, progress] = RS.SendQuery('SOUERFROG:MCOD?");

if (Stat == 0)
return;

end

while (str2num(progress) ~= 100)
[Stat, progress] = RS.SendQueryy8BB:PROG:MCOD?";
if (Stat == 0)

return;
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end

end

[Stat, result] = RS.SendQuery(*OPC?";
if (Stat == 0 || result(1)~="1"
return;

end

[Stat] = RS.SendCommand('BB:GPS:TRIGEHEECute");
if (Stat == 0)
return;

end

[Error] = RS.QueryError;
if (Error == 1)
return;
end
Status = 1,

end

end

end

%> @file CRSC.m

%> @author Vladimir Dneprov <vvdneprov@gmail.com>

%> Moscow Power Engineering Institute

%>

%> @section LICENSE

%>

%> This program is free software; you can redistelit and/or

%> modify it under the terms of the GNU General IRubicense as

%> published by the Free Software Foundation; eitkesion 2 of
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%> the License, or (at your option) any later v@msi

%>

%> This program is distributed in the hope thatilt be useful, but

%> WITHOUT ANY WARRANTY:; without even the implied arranty of
%> MERCHANTABILITY or FITNESS FOR A PARTICULAR PURBSE. See the GNU
%> General Public License for more details at

%> http://www.gnu.org/copyleft/gpl.html

%>

%> @section DESCRIPTION

%>

%> Class for Rohde&Schwarz RSC attenuator\n

%> Features:\n

%> 1) Set up attenuation

%> @brief Class for Rohde&Schwarz RSC attenuator

classdef CRSC < handle

properties
%> Pointer of TCP/IP connection
Instr
%> Attenuation dB
Attenuation

end

methods

%> @brief Consturctor of this class

%>

%> This is constructor of RSC control class
%> Example: RSC3 = CRSC;

%>

%> @return RS Object of this class

function RS = CRSC
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end

%> @brief Connect to unit by local network
%>
%> Example: RSC3.SetConnection('192.168:15925);
%> @param IP String IP-address of measuné omat
%> @param port Port for TCP/IP connectimsyally 5025
%> @return Status Is 0 - fail; 1 - ok.
function Status = SetConnection(RS, IPt)por
Status = 0;

RS.Instr = tcpip(IP, port);

%Uncomment to change tcpip object's RiVifer size.
%Default = 512 bytes
%set(RS.Instr, InputBufferSize, 2000);

%set(RS.Instr, OutputBufferSize, 2000);

fopen(RS.Instr);

if strcmp(get(RS.Instr,'Status"),'open
fprintf(RSC:Connection OK\n');
Status = 1,

else
fprintf'(RSC:Connection Problem’);

end

end

%> @brief Close connection and return tanah control
%>
%> Example: RSC3.CloseConnection;
%> @return Status Returns a status of 0wthe close operation is successful. Otherwisetirns -1
function Status = CloseConnection(RS)
fprintf(RS.Instr,'&GTL");

Status = fclose(RS.Instr);
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end

%> @brief Send SCPI command to RSC
%>
%> Example: RSC3.SendCommand(*RST;
%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = SendCommand(RS, strCaumaf
Status = 0;
% Check number of input args
if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter

if(isobject(RS) ~=1)
disp( *** The first parameter istran object.");
return;

end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Command sending
fprintf (RS.Instr, strCommand);
Error = QueryError(RS);
if (Error==1)
return;
end

Status = 1;
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end

%> @brief Send request for answer
%>
%> Example: RSC3.SendQuery(*IDN?";
%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
%> @return Result Returns an answer of FSV
function [Status, Result] = SendQuery(R8Zemmand)
Status = 0;

Result =";

% Check number of input args

if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter

if(isobject(RS) ~=1)
disp( "*** The first parameter istran object.");
return;

end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Check: is strCommand the question?
if( isempty( strfind(strCommand, '}")
disp( "*** Queries must end witlgaestion mark.");

return;
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end

% Send request and receive answer
fprintf (RS.Instr, strCommand);
Result = fscanf(RS.Instr, '%c");
Status = 1,

end

%> @brief Get information about instrument
%>
%> Example: RSC3.GetIDN;
%> @return IDN String information abouttinsnent
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status, IDN] = GetIDN(RS)

Status = 0;

IDN =";

[Stat, IDN] = RS.SendQuery(*IDN?";

if (Stat == 0)

return;
end
Status = 1,

end

%> @brief Preset instrument and clear srlay
%>
%> Example: RSC3.Preset;
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = Preset(RS)

Status = 0;

[Stat] = RS.SendCommand(*RST; *CLS");

if (Stat == 0)

return;
end

[status, result] = RS.SendQuery(*ORC?"
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if (status == 0 || result(1)~="1")
return;

end

Status = 1,

end

%> @brief Check errors in RSC
%>
%> Example: RSC3.QueryError;
%> @return Err Err = 1 instrument errorwed, O no error
function [Err] = QueryError(RS)
Result ='1";
Counter = 0;
Err=0;
% query for errors in a loop until g error" is returned
% and limit the number of iterationsl@0
while (Result(1) ~='0' && Counter <@
[status, Result] = RS.SendQueryS$¥ERR?");
if (status == 0)
disp( "*** Error occurred');
Err=1,
end
if (Result(1)~="0"
disp (["*** Instrument ErrorResult]);
Err=1,
end
Counter = Counter + 1;
end

end

%> @brief Set the attenuation
%>
%> Example: RSC3.SetAttenuation(30);

%> @param ATT attenuation dB
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%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status] = SetAttenuation(RS, ATT)

Status = 0;

[Stat] = RS.SendCommand(sprintf(ATTITA%.2f', ATT));

if ( Stat == 0)

return;

end

RS.Attenuation = ATT,;

Status = 1,
end

end

end

%> @file CFSV.m

%> @author Vladimir Dneprov <vvdneprov@gmail.com>

%> Moscow Power Engineering Institute

%>

%> @section LICENSE

%>

%> This program is free software; you can redistelt and/or

%> modify it under the terms of the GNU General IRubicense as

%> published by the Free Software Foundation; eitkesion 2 of

%> the License, or (at your option) any later v@msi

%>

%> This program is distributed in the hope thatilt be useful, but

%> WITHOUT ANY WARRANTY:; without even the implied arranty of
%> MERCHANTABILITY or FITNESS FOR A PARTICULAR PURBSE. See the GNU
%> General Public License for more details at

%> http://www.gnu.org/copyleft/gpl.html

%>

%> @section DESCRIPTION

%>
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%> Class for Rohde&Schwarz FSV signal & spectruiayrers\n
%> Features:\n

%> 1) Power measurement in the given bandwidth\n

%> 2) Setup center frequency of the spectrum aisatys

%> 3) Setup bandwidth of the spectrum analysis\n

%> @brief Class for Rohde&Schwarz FSV signal & $peu analyzers

classdef CFSV < handle

properties
%> Pointer of TCP/IP connection
Instr
%> Band for spectrum analysis
Span
%> Central frequency for spectrum analysis
CenterFreq

end

methods

%> @brief Consturctor of this class

%>

%> This is constructor of FSV control chass
%> Example: FSV3 = CFSV;,

%>

%> @return RS Object of this class

function RS = CFSV

end

%> @brief Connect to unit by local network

%>
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%> Example: FSV3.SetConnection('192.1680',15025);
%> @param IP String IP-address of measunenmat
%> @param port Port for TCP/IP connectimsyally 5025
%> @return Status Is 0 - fail; 1 - ok.
function Status = SetConnection(RS, IPt)por

Status = 0;

RS.Instr = tcpip(IP, port);

%Uncomment to change tcpip object's RiVifer size.
%Default = 512 bytes
%set(RS.Instr, InputBufferSize, 2000);

%set(RS.Instr, OutputBufferSize, 2000);

fopen(RS.Instr);

if strcmp(get(RS.Instr,'Status"),'open
fprintf'FSV:Connection OK\n");
Status = 1,

else
fprintf('FSV:Connection Problem");

end

end

%> @brief Close connection and return tanah control
%>
%> Example: FSV3.CloseConnection;
%> @return Status Returns a status of wthe close operation is successful. Otherwisetirns -1
function Status = CloseConnection(RS)
fprintf(RS.Instr,'&GTL");
Status = fclose(RS.Instr);

end

%> @brief Send SCPI command to FSV
%>

%> Example: FSV3.SendCommand(*RST");
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%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
function [Status] = SendCommand(RS, strCaumaf
Status = 0;
% Check number of input args
if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter

if(isobject(RS) ~=1)
disp( "*** The first parameter istran object.");
return;

end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Command sending
fprintf (RS.Instr, strCommand);
Error = QueryError(RS);
if (Error==1)
return;
end
Status = 1,

end

%> @brief Send request for answer
%>

%> Example: FSV3.SendQuery(*IDN?");
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%> @param strCommand String of SCPI command
%> @return Status Returns a status of Invite operation is successful. Otherwise, it ret@n
%> @return Result Returns an answer of FSV
function [Status, Result] = SendQuery(R8Zemmand)
Status = 0;

Result =";

% Check number of input args

if( nargin ~=2)
disp( "*** Wrong number of inputgarments')
return;

end

% Check first parameter

if(isobject(RS) ~=1)
disp( "*** The first parameter istran object.");
return;

end

% Check second parameter

if( isempty(strCommand) || (ischar(stn@nand)~= 1) )
disp ("*** Command string is empiy not a string.");
return;

end

% Check: is strCommand the question?

if( isempty( strfind(strCommand, '}")
disp( "*** Queries must end witlgaestion mark.");
return;

end

% Send request and receive answer
fprintf (RS.Instr, strCommand);

Result = fscanf(RS.Instr, '%c");
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Status = 1;

end

%> @brief Get information about instrument
%>
%> Example: FSV3.GetIDN,;
%> @return IDN String information abouttinsnent
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status, IDN] = GetIDN(RS)

Status = 0;

IDN ="

[Stat, IDN] = RS.SendQuery(*IDN?";

if (Stat == 0)

return;
end
Status = 1,

end

%> @brief Preset instrument and clear sriay
%>
%> Example: FSV3.Preset;
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = Preset(RS)
Status = 0;
[Stat] = RS.SendCommand(*RST; *CLS");
if (Stat == 0)
return;
end
[status, result] = RS.SendQuery(*ORC?"
if (status == 0 || result(1)~="1")
return;
end
Status = 1,

end
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%> @brief Check errors in FSV
%>
%> Example: FSV3.QueryError;
%> @return Err Err = 1 instrument errorwed, O no error
function [Err] = QueryError(RS)
Result ='1";
Counter = 0;
Err=0;
% query for errors in a loop until N¢ error" is returned
% and limit the number of iterationsl@0
while (Result(1) ~='0" && Counter <@
[status, Result] = RS.SendQuery§$¥ERR?");
if (status == 0)
disp( "*** Error occurred');
Err=1,
end
if (Result(1)~="0"
disp (["*** Instrument ErrorResult]);
Err =1,
end
Counter = Counter + 1;
end

end

%> @brief Set the center frequency of fhectrum analysis
%>
%> Example:\n FSV3.SetCenterFreq('1GHz");\n
%> FSV3.SetCenterFreq(1E9);
%> @param Freq Central frequency string 2@GHfloat 1.11E9 (Hz)
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status] = SetCenterFreq(RS, Freq)
Status = 0;

if (ischar(Freq))
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[Stat] = RS.SendCommand(['FREQ:CENTeq]);
if ( Stat == 0)
return;
end
else
[Stat] = RS.SendCommand(sprintfEERCENT %.5f',Freq));
if ( Stat == 0)
return;
end
end
RS.CenterFreq = Freq;
Status = 1,

end

%> @brief Set bandwidth of the spectrumiysia
%>
%> Example:\n FSV3.SetSpan('1MHz");\n
%> FSV3.SetSpan(1E6);
%> @param Span String 1MHz or float 1.1E6
%> @return Status Returns a status of Invithe operation is successful. Otherwise, it reti@n
function [Status] = SetSpan(RS, Span)
Status = 0;
if (ischar(Span))
[Stat] = RS.SendCommand(['FREQ:SP/Ayan]);
if ( Stat == 0)
return;
end
else
[Stat] = RS.SendCommand(sprintfEERSPAN %.5f',Span));
if ( Stat == 0)
return;
end
end

RS.Span = Span;
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Status = 1;

end

%> @brief Measure power in given bandwith
%>
%> Example:\n FSV3.PowerMeasure('10MHz");\n
%> FSV3.PowerMeasure(1E7);
%> @param Bandwidth String 1MHz or floal23E6 (Hz)
%> @return measure Power in bandwith, dBm
%> @return Status Returns a status of Invthe operation is successful. Otherwise, it reti@n
function [Status, measure] = PowerMeasuse@andwidth)
Status = 0;
if (ischar(Bandwidth))
[Stat] = RS.SendCommand(['SENS:PARH:BAND:CHANL1 ', Bandwidth]);
if ( Stat == 0)
return;
end
else
[Stat] = RS.SendCommand(sprintfRSEPOW:ACH:BAND:CHAN1 %.5f', Bandwidth));
if ( Stat == 0)
return;
end
end
[status, result] = RS.SendQuery(*ORC?"
if (status == 0 || result(1)~="1",
return;
end
[Stat] = RS.SendCommand('INIT:CONT QFF'
if ( Stat == 0)
return;
end
[Stat] = RS.SendCommand('INIT;*WALI";
if ( Stat == 0)

return;



end
[m, measure] = RS.SendQuery('CALC:MARKINC:POW:RES? CPOW?);
if (m == 0 || result(1)~="1",
return;
end
Status = 1,
disp(['Measure result:' measure]);
end
end

end

%> @file CReceiver.m

%> @author Vladimir Dneprov <vvdneprov@gmail.com>

%> Moscow Power Engineering Institute

%>

%> @section LICENSE

%>

%> This program is free software; you can redistelt and/or

%> modify it under the terms of the GNU General IRubicense as

%> published by the Free Software Foundation; eitkesion 2 of

%> the License, or (at your option) any later v@nsi

%>

%> This program is distributed in the hope thatilt be useful, but

%> WITHOUT ANY WARRANTY:; without even the implied arranty of
%> MERCHANTABILITY or FITNESS FOR A PARTICULAR PURBSE. See the GNU
%> General Public License for more details at

%> http://www.gnu.org/copyleft/gpl.html

%>

%> @section DESCRIPTION

%>

%> Class to work with navigation receiver via sepiart\n

%> Features:\n
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%> 1) Reset receiver ( only for GEOS - 3 )\n
%> 2) Get solution status ( only for GEOS - 3 )\n

%> 3) Read data from receiver

%> @brief Class to work with navigation receivea gerial port

classdef CReceiver < handle

properties
%> Pointer of serial connection
obj
%> Type of solution (1 - No solution, 2B,23 - 3D)
FixType

end

methods

%> @brief Consturctor of this class

%>

%> This is constructor of Receiver contii@lss\n
%> Example: Recl = CReceiver;

%>

%> @return RCV Object of this class

function RCV = CReceiver

end

%> @brief Set parameters of serial port

%>

%> Example: Recl.SerialConfig('COM7', 118R0
%> @param COM String port name

%> @param Baud Baud rate

function SerialConfig(RCV, COM, Baud)
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if ( nargin ~= 3)
disp("***Wrong number of input angents')
return;

end

if (isempty(COM) || (ischar(COM)~=1)
disp("***Enter COM<x> as a string’)
return;

end

if (isempty(Baud))
disp("***Enter Baud rate');
return;

end

RCV.obj = serial(COM);

set(RCV.obj,'BaudRate’,Baud);

end

%> @brief Connect to receiver by serialtpor
%>
%> Example: Recl.SerialConnect;
%> @return Status Is O - fail; 1 - ok.
function [Status] = SerialConnect(RCV)
Status = 0;
fopen(RCV.obj);
if strcmp(get(RCV.obj,'Status"),'open’)
disp("***Serial: connection OK");
Status = 1,
else
disp("***Serial: connection errqr’)
return;
end

end

%> @brief Read data from receiver

%>
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%> Example: Recl.RecieveString;

%> @return Answer Data from receiver

function [Answer] = RecieveString(RCV)
Answer = fscanf(RCV.obj);

end

%> @brief Close connection to receiver
%>
%> Example: Recl.SerialClose;
%> @return Status Is O - fail; 1 - ok.
function [Status] = SerialClose(RCV)
Status = 0;
fclose(RCV.obj);
if strcpm(get(RCV.obj,'Status"),'clgse’
disp(***Serial: close OK");
Status = 1,
else
disp("***Serial: close error");
return;
end

end

%> @brief Reset receiver ( NMEA stringriget for GEOS-3)

%>

%> Example: Recl.Reset;

function Reset(RCV)
fprintf(RCV.obj,'$GPSGG,CSTART*6B\nir")

end

%> @brief Get solution status and store EixType
%>

%> Example: Recl.GetSolutionStatus;

function GetSolutionStatus(RCV)

while(1)



answer = RecieveString(RCV);
if numel(answer) < 10
return;
end
if stremp(answer(1:6), $SGNGSAJfjsip(answer(1:6), $GPGSA")
sol = answer(10);
switch sol
case 'l’
RCV.FixType = 1;
disp('No solution’)
return;
case '2'
RCV.FixType = 2;
disp('2D Fix")
return;
case '3'
RCV.FixType = 3;
disp('3D Fix")
return;
end
end
end
end
end

end

CKpHUNT IKCIepUMEHTAa
SMBV = CSMBYV,

Rec = CReceiver;

Y%coenuunenne c SMBV
[Stat] = SMBV.SetConnection('192.168.1.22',5025);
if (Stat == 0)

error('Connection problem?)

45



end
%copoc HacTpoek SMBV B nedontHbie, 0UrCTKA JIoTa OMIHOOK
[Stat] = SMBV.Preset;
if (Stat == 0)

error('Error’)
end
%03ampoc MOJeNr, CEpUHHOTO HOMEPA
[Stat, result] = SMBV.GetIDN;
if (Stat == 0)

error('Error’)
end
disp(result);
%npoBepKa CUCTEMHBIX OMINO0K
[status, result] = SMBV.SendQuery('SYST:SERR?";
if (result(1) ~='0' || status == 0)
disp ([*** Instrument error : ' result]);
return;
end
QoHaYaTbHBIE HACTPOUKH IKCIIEPUMEHTA
StartLevel = -95; % rapToBas MOLIHOCTh CHT'HAJIA
%3amyck umutanuu curaana GPS
[Stat] = SMBV.SetGPS(6);
if (Stat == 0)

error('Error’)
end
QbycTaHOBKA CTAPTOBOI MOITHOCTH
[Stat] = SMBV.SetLevel(StartLevel);
if (Stat == 0)

error('Error’)
end
[Stat] = SMBV.SetRFOutput('ON");
if (Stat == 0)

error('Error’)

end



%HaCTpOfIKa COCAUHCHUS C TPUEMHHUKOM
Rec.SerialConfig('COM6',115200);
%CoenrHeHnE ¢ TPUEMHUKOM
Stat = Rec.SerialConnect;
if (Stat == 0)
error('Serial: connection problem’)
end
%llepe3arpy3ka NpUeMHUKa, 3aIlyCK OTCUETa BPEMEHHU Ha JJaHHH MOIITHOCTH
Rec.Reset;
pause(70);

tin_thislevel = tic;

%HapaMeTpLI 3KCH€pI/IM€HTa: miar I3BMCHCHHUSA MOIIHOCTH, OKHUJAaHUE HAa MOIIIHOCTHU
LevelStep = 1; PauseOnLevel = 30;

HaveFix = 0;

k=1,

ReclsDead5sec = 0;

RecOkOnLastStep = 0;

Pow_arr = cell(1,1);

QOIHKIT DKCTIEPUMEHTA

while (1)

Rec.GetSolutionStatus;

if (Rec.FixType == 3)
RecOkOnLastStep = 1;
HaveFix = 1;
if (toc(tin_thislevel) > PauseOnLevel)
LastOkLevel = SMBV.Level;

Pow_arr{p,1} = [LastOkLevel 1];
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p=p+1;

if (LastOkLevel <= -95 && LastOkLevel>118)
LevelStep = 8;

elseif (LastOkLevel == -119)
LevelStep = 2;

elseif (LastOkLevel <= -120 && LastOkled >= -135)
LevelStep = 0.5;

end

Stat = SMBV.SetLevel(LastOkLevel - L&ep);

if (Stat == 0)
error('SMBV error')
end

tin_thislevel = tic;
end
elseif ((Rec.FixType == 1 || Rec.FixType ==8& RecOkOnLastStep == 1)
DeathTime = tic;

end

if (Rec.FixType == 1 || Rec.FixType ==2) && WeFix == 1 && RecOkOnLastStep == 0)
if (toc(DeathTime) >5)
ReclsDeadb5sec = 1;
else
ReclsDead5sec = 0;
end

end

if (Rec.FixType == 1 || Rec.FixType == 2)
RecOkOnLastStep = 0;

end

if (ReclsDead5sec == 1)
ResultLevel(k) = LastOkLevel,
k=k+1,

Pow_arr{p,1} = [(LastOkLevel - LevelStep]; 0
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p=p+1;

file = [num2str(m) 'MSHUpower.matT;
save(file, 'Pow_arr");
m=m+1,

Rec.Reset;
SMBV.SetlLevel(StartLevel);
HaveFix = 0;
RecOkOnLastStep = 0;
ReclsDead5sec = 0;
toc(DeathTime);

pause(70);

tin_thislevel = tic;

end

end
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