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1 CwucremHble TpeboBaHUA

MWHUMAJIbHbIE CUCTEMHbIE TPEBOBAHUA

OnepaunonHas Windows® 7 n HoBee, GNU/Linux Ubuntu 16.04 nnu HoBee
cuctema

Mpoueccop ApxntekTypa x86 nnm ARM Little-endian

OnepaTuBHas 1 GB RAM

namMsaTb

CBoboagHoe mecTo | 128 MB cBOO6OOHOIrO MecTa Ha »KeCTKOM AucKe

UHTepHeT

Ethernet-nogkntodeHune, 1Gbit/s
noakno4vyeHme

3ameuvaHue: B Tabnuue ykasaHbl MUHUManbHbIE NapaMeTpbl Ans 3anycka nporpamm. Cnepnyet
OTMETUTb, YTO MakCUmarbHas ONUTENbHOCTb BPEMEHHONM BbIOOPKM U MakcumarbHas nonoca
crnekTpa onpegensieTcs, B ToM vncre, 06beMoM MMetoLLLENCS CBOOOAHONM onepaTUBHOM NaMATU
n ceBobogHoro o6vema namatn HXXML.

2 TpeboBaHUsA K NpOrpamMMHOMY o6ecneYeHuro

Ana paboTbl NpYMepOoB NOMy4YeHUst aHHbIX:

QtCreator 4.10.2 n HoBee Unu
Cpepna pa3spaboTtku | Microsoft Visual Studio 2015 v HoBee, NGO TEKCTOBLIN
pedakTop U KoMaHOHasi CTpoka

BubnuoTtekun dpenmeBopk Qt 5.10 1 HoBee

MSVC 2015 n HoBee unu GCC 5 n HoBee

KomnunaTopbi (Heobxoamnma nogaepxka ctaHagapta C++11)

Ons cbopku npumepoB koda crnegyet MCNonb3oBaTb COOPOYHYHO CUCTEMY, OCHOBAHHYIO Ha
gmake, wun3 coctaBa dpenmeopka Qt, cornacHO AOOKYMeHTauum Ha dQpernmMBOpK
(https://doc.qt.io/qt-5/gmake-manual.html).

[na paboTbl NpuMepoB BM3yanu3auun MOMYYEHHbIX AaHHbIX BO3MOXHO MCMOSb30BaHNe
Mathworks MATLAB nu6o cnegytowero Habopa KoMnoHeHToB Python:

BubnuoTtekun Matplotlib, Numpy, Tkinter

UHTepnpeTtaTop Python 3.7

MukpoBonHoBasi dneKTpoHukKa PaguonpremHble ycTponcTea nameputensHole MWR-40U/85U/100U/135U
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3 MMpumMmep nonyyeHUs cnekTparibHOMN BbIOOPKU

Mpumep nonyyeHust cnekTpanbHON BbIBOPKM peann3oBaH Ha si3blike C++ C MCMONb30BaHNEM
onbnuotekn Qt. MNMpumep oxmaaet IP agpec n TCP nopt PIY B kadecTBe BXOOHbIX NapaMeTpoOB.
MapameTpbl ckaHMpoBaHWs 3agaHbl B pasgene //lNapamempbi ckaHUpO8aHUS.

#include <QtCore>
#include <QtNetwork>
#include <QtDebug>

#include <iostream>

bool parseUdpDatagram(const char * buffer, int sz, int r_id O,
int & offset,int & dataOffset, int & dataSize, bool &mf) {
const char * end=buffer+sz;
const char * pe=std::find(buffer+6,end,";");
if(pel=end) {
const char * pb=buffer+6;
if(pb<end) {
int r_id=strtol(pb,0,10); // R _ID, umnenTtudmxaTop sanpoca
if(r_idi=r_id_0) {
return false;
}
pb=pe+1;
if(pb<end) {
pe=std::find(pb,end,";");
if(pe<end) {
offset=strtol (pb,0,10); // OFFSET, cmemenve Hauajia IaHHBIX
// naxeTa B HOTOKe IaHHHX
pb=pe+1;
if(pb<end) {
pe=std: :find(pb,end, ";");
if(pe<end) {
dataSize=strtol(pb,0,10); // DATA SIZE, xomnuecTBO O6aiT
// Cc maHHEM B STOM IIakeTe
pb=pe+1;
if(pb<end) {
pe=std: :find(pb,end, ";");
if(pe<end) {
int nmf=strtol(pb,0,10); // MF, dnar nanuumusa
// crnemyouMx NakKeTOB C IaHHBMM
pb=pe+1;
dataOffset=pb-buffer;
if((sz-dataOffset)==dataSize) {
mf=nm¥;
return true;
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}
}

return false;

}

// Ornpaexa xoMmaHnu o TCP mpoTokosy M 3ampoc KOHOOB OWMOOK
// Eciu He Oblo OBHapyXkeHO ommbok Bo3epamaeT true munaue False

// write command to tcp socket and checks if there is no error
// return true In no errors, otherwise return false
bool sendCommand(QTcpSocket &tcp, const char *command) {
tep.-write(command) ;
if(strlen(command)>0) {
gDebug()<<(QByteArray(''<<< '")+command) .constData();
s
tep-flush();
tep-write(""SYST:ERR:zCODE:ALL?\n");
gDebug()<<"'<<< SYST:ERR:CODE:ALL?\n";
tep-Flush();
tcp-waitForReadyRead(1000) ;
auto err = tcp.readAll();
gbebug()<<("">>> "+err) .constData();
if (Terr.startsWith(''0"™)) {
return false;

}

return true;

int main(int argc, char*argv|[]) {
QCoreApplication app(argc,argv);

QTextStream cout(stdout, QlIODevice: :WriteOnly);
QTextStream cin(stdin);

cout << "Enter device ip" <<endl;
auto devicelP = cin.readLine();
if (devicelP.isEmpty()) { devicelP = "192.168.7.10"; }

cout << "Enter device Tcp port'<<endl;
quintl6 deviceTcpPort = cin.readLine() -toUInt();
if (deviceTcpPort==0) { deviceTcpPort = qintl6(10100); }

// TapameTpe 3anpoca cIeKTpa
// Request params
const double centerFrequencyHz=1800e6; // ueunrpanbHas uacrToTa

const double rbw=10000; // crnexTpasbHOe paspeleHue,
// ykaselBaeMoe B 3alpoce

const double rbw_real=12207.03125; // crnexrTpanbHOe paspelleHune,
// BO3Bpamaemoe PIIY

const int if_bw=260; // nosoca M4, MI'u

const int r_id=568; // uvnenruduxaTop zamnpoca
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const int nFFT=32768; // uncio CHneKTpasibHEIX OTCYeTOB,
// KOTOpPHIE BEPHET NIPUEMHUK
// nupwn 3amanuom RBW

// Onpenenenme P agpeca joxajlbHOTO KOMIBIOLTEPA .
// Tpumvep UCXOOUT U3 HAUuUa EIMHCTBEHHOTO CEeTEeBOTO amanrepa
// y maHHOIO KOMIBOTEpa

// PC params
// Get available ip address to bind
QHostAddress pclP = QHostAddress(QHostAddress: :LocalHost);
for (const QHostAddress &address: QNetworklInterface::allAddresses()) {
if (address.protocol() == QAbstractSocket: :IPv4Protocol && address != pclP)

pclP = address;
break;

}

// nopr UDP mna npociyumeaHusa. B34aT NpouM3BOJIbHEM Ob6bpaszom >1024.
const quintl6é pcUdpPort=10091;

// oueHka TarMayTa NOJyYeHUS IaHHBIX

const qint64 timeoutMS=std::ceil(310.0+1000.0*1.4/rbw) + 1000;

// Bybep nisa nojydaeMblx INaHHEIX
// Buffer
QByteArray rcvBuf(nFFT*sizeof(gintl6),char(0));

// uucrno nonydeHHHX OT PIIY 6amT
int bytesWritten=0;

// TaliMep, OTCUMTHEIBAlUWMII BpeMs C MOMEHTa OTIPaBKM KOMaHIL MHMUMALUM PeTrMuCTpaLyu
// IaHHBIX OO MNPUXOIAa CaMUX NaHHBIX

QTimer t;

t.setSingleShot(true);

// 3STa QyHKLUMA BHBEBAeTCH, KOTJa BCe IaHHHE OyIyT NOJIydeHH, WM eCJM BO3HMKJIA
// ommbxa
// Is called when all data received or when some error ocuured
auto finalize=[&]() {
t.stop();

if(bytesWritten<int(nFFT*sizeof(qintl6))) {
// uacTb maHHBIX OBJIA [IOTEPSHA M3-3a MCHOJb30BaHua nporokojyia UDP 6Ges
// TapaHTHMPOBAHHOM IHOCTABKU
cout <<"UDP packets lost, spectrum is incorrect. Received "
<<bytesWritten<<", expected "<<rcvBuf.size()<<endl;

return;

}

// TpeotGpasosanue so Float u Bmsom B dain "out.bin™
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// Write collected data to file
QVector<float> dBm(nFFT);
const qintl6 * pData=reinterpret_cast<const qintl6*>(rcvBuf.constData());
std: :transform(pData, pData+nFFT,dBm.begin(),[](const qintl6 d)->Float{
return d*0.0117589842-102;
s
QFile F('out.bin");
if(!f.open(QlIODevice: :WriteOnly)) {
cout <<"Error opening Ffile"<<endl;
app.-exit(3);
return;
}
f.write(reinterpret_cast<const char*>(dBm.constData()) ,nFFT*sizeof(float));
f.close();
/) -
// ycnex, sBapepmeHre paboTH, NeYaTh KOMaHI OJ8 BU3yalM3alLuM pPes3yJibTaTOB
// B cnyuae ucnonbz3osanusa Mathworks MATLAB
cout<<"Mission Accomplished, "<<bytesWritten<<" bytes written ("
<<nFFT<<" samples)'<<endl;
cout<<"Your file is located at "<<QCoreApplication::applicationDirPath()
+"/" << F_.FfileName()<<endl;
cout<<endl;
cout<<"You can plot the spectrum in MATLAB using "
"following MATLAB commands:''<<endl;
cout<<"---MATLAB code begin---""<<endl;
cout<<("cd """+
QCoreApplication: :applicationDirPath()+""") .toStdString().c_str()
<<endl;
cout<<("f=Fopen(""+F.FfileName(O)+"","r");") .toStdString() .c_str()<<endl;
cout<<"A=fread(F, inf, "single=>single") ;" <<endl;
COUt<<"NFFT="'<<nFFT<<";"<<endl;
cout<<"rbw="<<rbw_real<<";"<<endl;
cout<<"Ff=[-NFFT/2+(0: (NFFT-1))]*rbw+"<<centerFrequencyHz<<";"<<endl ;
cout<<"plot(f(2:end),A(2:end)) ;" <<endl;
cout<<"---MATLAB code end---""<<endl;
app-quit();

QTcpSocket tcp;
QUdpSocket udp;

// 3amanme mapaMeTpOB M HAYaJioO BamnMCM, BHB3EBAETCHA NPM NOAKJOYeHuMr cokera [CP
// Call to setup params and start recording
auto startTask = [&] {

tcp.-setSocketOption(QAbstractSocket: :LowDelayOption, 1);

cout << "tcp socket connected" << endl;

// nosyueHye ommbOOK M3 ouepemm OWMOOK

// purge error queue

if (IsendCommand(tcp, ")) { finalize(); return; }

// Ynaneuue craporo tera UDP
// Delete old data
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if (IsendCommand(tcp, "TRAC:UDP:DEL ALL\Nn"™)) { finalize(); return; }

// IoGasneume tera UDP-noroka, kKOTOpHNT OyZeT COIEpPXaThb
// pes3yJbTaTH M3MEepPeHMN, Ha JIOKAJIbHEM ampec M IOPT
// Create UDP flow with scan result on localHost address and port
if (IsendCommand(tcp, "TRAC:UDP:TAG \'*" +
QByteArray: :fromStdString(pclP.toString() -toStdString())
+ "\, " + "10091" + ', FSC\n'"))
{ finalize(); return; }

// 3BanaHmue LEeHTPaJbHOM YaCTOTEH
// Set center Frequency
if (IsendCommand(tcp, "FREQ ™ +
QByteArray: :number(centerFrequencyHz, *f*, 3) + " Hz\n'))
{ finalize(); return; }

// 3BanaHue CHNeKkTpajibHOTO pPa3peleHrd

// Set RBW

if (IsendCommand(tcp, "BWID "™ + QByteArray::number(rbw, "f", 1) + "™ Hz\n"))
{ finalize(); return; }

// 3Bapanve odunbTpa M4

// 3Bapnanme IFBW

// Set Intermediate Frequency filter bandwidth

if (IsendCommand(tcp, "BWID:IF " + QByteArray::number(if_bw) + ' MHz\n"™))
{ finalize(); return; }

// YcraHoBka umeHTMbMKaATOpa 3amnpoca

// Set UDP packet id

if (!sendCommand(tcp, "TRAC:UDP:RID "™ + QByteArray::number(r_id) + "\n"))
{ finalize(); return; }

// VHuuyauud permcTpauvu OaHHBIX

// Execute commands

if (IsendCommand(tcp, "INIT:IMM\Nn'™) )
{ finalize(); return; }

cout << "Start recording” << endl;
t._start(timeoutMs);

3

// ObpaGorka maHHEX, nojydaemerx no UDP.
// Busmeaerca no curnany QUDPSocket: :readyRead
// Call when udp socket is readyRead
auto udpDataReceived = [&] {
gint64 datagramSize=0;
bool mf=true;
QByteArray buf(65536,char(0));
// ecnu ecTh BxomAuMe NaKeTH
while(udp.hasPendingDatagrams()) {
datagramSize=udp.pendingDatagramSize();

// naxer He MoxeT OHTL MeHee 40 GalT pasMepoM —

MukpoBonHoBas dnekTpoHuka PagvonpuemHblie ycTporicTea usmeputensHsle MWR-40U/85U/100U/135U 8
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//
//

// BHaAuYMT, BTO HakKkeT He oT PIY

if(datagramSize<40) {
udp-readDatagram(0,0);
continue;

}

if(datagramSize>buf._size()) {
buf.resize(datagramSize);

}

// nonydeHure nakeTa

Pepakuusa 002, AuBapb 2017

datagramSize=udp.readDatagram(buf.data() ,datagramSize);

int offset=0;

int dataOffset=0;

int dataSize=0;

bool moreFrames=true;

// pas6op 3arosioBKa nakera

if(parseUdpDatagram(buf.constData(), datagramSize, r_id,
offset,dataOffset, dataSize, moreFrames)) {

mf = mf && moreFrames;

cout << offset << " " << dataSize << " " << bool(moreFrames)

<< endl;

// KONMPOBAHME IaHHBEIX IIaKeTa Ha HYXHOe MeCTO B BHXOOHOM Oydep
std: :copy_n(buf.constData()+dataOffset,dataSize,

rcvBuf.data()+offset);
bytesWritten+=dataSize;

}

}

if(Imf) {
// rnonydeH TIOCJIenHIM [NakKeT, MOXHO BHXOIMTH
finalize();

}

ObpaboTka M3MeHeHusa cocToaHusa cokera TCP
Call when tcp state changed

auto onTcpStateChanged = [&](QAbstractSocket: :SocketState state) {

3

switch(state) {

case QAbstractSocket: :UnconnectedState:
gDebug()<<"TCP Socket not connected";
app-exit(l);
return;

case QAbstractSocket::ConnectedState:
// COKeT IIOOKJINYEeH, HauMHaeTCHd 3allaHre 3allMCu
startTask();
break;

default:
break;

}

// Obpaborka musMmeHenmsa cocrosauma cokera UDP

// Call when udp state changed

MukpoBonHoBasi dneKTpoHukKa PaguonpremHble ycTponcTea nameputensHole MWR-40U/85U/100U/135U 9
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auto onUdpStateChanged = [&](QAbstractSocket: :SocketState state) {
switch(state) {
case QAbstractSocket: :BoundState:
// Hacrporka 6ydepa OC mig NOJIydaeMEIX dYepes INaHHBM COKEeT OaHHBIX .
// Bes 3TOM HACTPOMKM IaHHBEIE MOTYT dYalle TepATbCH
udp.setSocketOption(QAbstractSocket: :ReceiveBufferSizeSocketOption,
1024*1024);
break;
default:
break;
}
}:

// YcraHOoBKa HYXHBIX COeIMHEeHM
// Establish connections
QObject::connect(&t, &QTimer::timeout, Ffinalize);

QObject: :connect(&tcp, &QTcpSocket: :stateChanged, onTcpStateChanged) ;
QObject: :connect(&udp, &QUdpSocket: :stateChanged, onUdpStateChanged) ;

QObject: :connect(&udp, &QUdpSocket: :readyRead, udpDataReceived);

// Tonxmwouenne coxera UDP
if(ludp.-bind(pcUdpPort)) {
gDebug()<<"Unable to bind port << pcUdpPort;
return 2;

}

// Tonxmwouenne coxera TCP
// Connect to receiver
tcp-connectToHost(devicelP, deviceTcpPort);

return app.exec();
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4  TMpumep nonyvyeHUss BpeMeHHOU BbIOOPKU

Mpumep nonyyeHns BpeMeHHOM BbIOOPKN peann3oBaH Ha A3bike C++ C UCNoNb3oBaHWEM
onbnuotekn Qt. MNpumep oxmaaet IP agpec n TCP nopt PIY B kadecTBe BXOOHbLIX NapaMeTpoOB.
MapameTpbl ckaHMpoOBaHMA 3agaHbl B pasgene //MNapamempbl ckaHUpO8aHUs.

#include <QtCore>
#include <QtNetwork>
#include <QtDebug>

#include <iostream>

bool parseUdpDatagram(const char * buffer, int sz, int r_id O,
int & offset,int & dataOffset, int & dataSize, bool &mf) {
const char * end=buffer+sz;
const char * pe=std::find(buffer+6,end,";");
if(pel=end) {
const char * pb=buffer+6;
if(pb<end) {
int r_id=strtol(pb,0,10); // R _ID, unenrupmrarop sanpoca
if(r_idi=r_id_0) {
return false;
}
pb=pe+1;
if(pb<end) {
pe=std::find(pb,end,";");
if(pe<end) {
offset=strtol (pb,0,10); // OFFSET, cmemenve Hauajia IaHHBIX
// nakera B NOTOKE IaHHHX
pb=pe+1;
if(pb<end) {
pe=std: :find(pb,end, ";");
if(pe<end) {
dataSize=strtol(pb,0,10); // DATA SIZE, xomnuecTBO O6aiT
// c DaHHEIMM B 3TOM IakeTe
pb=pe+1;
if(pb<end) {
pe=std: :find(pb,end, ";");
if(pe<end) {
int nmf=strtol(pb,0,10); // MF, dnar nanuums
// crnemyouMx NakKeTOB C IaHHBMM
pb=pe+1;
dataOffset=pb-buffer;
if((sz-dataOffset)==dataSize) {
mF=nmf;
return true;
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}
}

return false;

}

// Ornpaexa xoMmaHnu o TCP mpoTokosy M 3ampoc KOHOOB OWMOOK
// Eciu He Oblo OBHapyXkeHO ommbok Bo3epamaeT true munaue False

// write command to tcp socket and checks if there is no error
// return true In no errors, otherwise return false
bool sendCommand(QTcpSocket &tcp, const char *command) {
tep.-write(command) ;
if(strlen(command)>0) {
gDebug()<<(QByteArray(''<<< '")+command) .constData();
s
tep-flush();
tep-write(""SYST:ERR:zCODE:ALL?\n");
gDebug()<<"'<<< SYST:ERR:CODE:ALL?\n";
tep-Flush();
tcp-waitForReadyRead(1000) ;
auto err = tcp.readAll();
gbebug()<<("">>> "+err) .constData();
if (Terr.startsWith(''0"™)) {
return false;

}

return true;

int main(int argc, char*argv|[]) {
QCoreApplication app(argc,argv);

QTextStream cout(stdout, QlIODevice: :WriteOnly);
QTextStream cin(stdin);

cout << "Enter device ip" <<endl;
auto devicelP = cin.readLine();
if (devicelP.isEmpty()) { devicelP = "192.168.7.10"; }

cout << "Enter device Tcp port'<<endl;
quintl6 deviceTcpPort = cin.readLine() -toUInt();
if (deviceTcpPort==0) { deviceTcpPort = qintl6(10100); }

// TapaMmeTpH 3anpoca BPEMEHHOM BHOOPKM
// Request params
const double centerFrequencyHz=101.7e6; // uenrpanvuas uacrtora 101.7 M

const int if_bw=20; // nonoca 14, 20 MI'u

const int r_id=568; // unenTmdmkaTop 3amnpoca

const int sampleCount=4000; // uucio noJjydaeMelx OTCUYETOB

const double adcSampleRate=400e6; // uvacrora muckperusauuu Al PIIY
// pasua 400 MHz

const int decimationFactor=1200; // xosdOMLMEeHT IelUuMaluu
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const double sampleRate=adcSampleRate/decimationFactor;
// uacrora IMCKpeTM3auMu [OJIydaeMol
// BPEMEHHOM BHOOPKM

const double atten=0; // Bxogmuoit arrenvarop 0 nB

// Onpenenenne IP ampeca j0KajbHOIO KOMIBOLTEPA.
// TlpyMep UCXOIUT U3 HaIMUMA eIUHCTBEHHOTO CEeTeBOTO ajanTepa
// y naHHOTO KOMIbLIOTEPA

// PC params
// Get available ip address to bind
QHostAddress pclP = QHostAddress(QHostAddress: :LocalHost);
for (const QHostAddress &address: QNetworklInterface::allAddresses()) {
if (address.protocol() == QAbstractSocket: : IPv4Protocol && address != pclP)
{
pclP = address;
break;

}

// nopt UDP nns mpociymuBaumsa. B3AT NPOM3BOJIBHEM obpasom >1024.
const quintl6 pcUdpPort=10091;

// ouenka TaliMayTa MOJIyUYeHMSA IaHHEIX
const qint64 timeoutMS=std::ceil(310.0+sampleCount*1000.0/sampleRate) ;

// Bybep mida nojiydaeMelx IaHHEIX

// Buffer

QByteArray rcvBuf(sampleCount*sizeof(qintl6) * 2,char(0));
int bytesWritten=0;

// TaliMep, OTCUMTHEIBAlUWMII BpeMs C MOMEHTa OTIPaBKM KOMaHIL MHMUMALUM PeTrMuCTpaLyu
// IaHHBIX OO MNPUXOIAa CaMUX NaHHBIX

QTimer t;

t.setSingleShot(true);

// Sta OYHKLMS BHB3BEIBAETCHI, KOI'Ia BCe IaHHBE OyIoyT IIOJIYUeHH,
// unu ecny BO3HMKIIA ommbKa
// Is called when all data received or when some error ocuured
auto finalize=[&]() {
t.stop();

if(bytesWritten<int(sampleCount * sizeof(qintl6) * 2)) {
// uacTb maHHBEIX ObJIA NMOTEPAHA M3—3a MCIOJb30BaHuda nporokojsa UDP
// 6e3 TapaHTUPOBAHHOM NOCTaBKM
// wvoxno nompo6Goeatrs yMmeHpmmTh Flow Control wnm ysenmuuures pasmep
// QAbstractSocket: :ReceiveBufferSizeSocketOption
cout <<"UDP packets lost, spectrum is incorrect. Received”
<<bytesWritten<<" Expected"<<rcvBuf.size()<<endl;

return;
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// Buponm B damn "‘out.bin”
// Write collected data to file
QFile f("out.bin™);
if(!f.open(QlIODevice: :WriteOnly)) {
cout <<"Error opening Ffile"<<endl;
app.-exit(3);
return;
}
f.write(reinterpret_cast<const char *>(rcvBuf.constData()), rcvBuf.size());
f.close();
/) -
// vycnex, 3aBepleHre pab®oTE, NedaThb KOMaHI OJIg BU3yaJM3aluM pe3yJlibTaTOoB
// B cnyuae ucnonbz3osanusa Mathworks MATLAB
cout<<"Mission Accomplished, "<<bytesWritten
<<" bytes written (“'<<sampleCount<<" samples)'<<endl;
cout<<"Your file is located at "<<QCoreApplication::applicationDirPath()
+/" << F_fileName()<<endl;
cout<<endl;
cout<<"You can plot the time series in MATLAB using "
"following MATLAB commands:''<<endl;
cout<<"---MATLAB code begin---""<<endl;
cout<<("cd """+
QCoreApplication: :applicationDirPath()+""") .toStdString().c_str()
<<endl;
cout<<("f=fFopen(""+F.FfileName(O)+"","r");") .toStdString() .c_str()<<endl;
cout<<"A=fread(f, inf, "Intl6=>intl6"); "<<endl;
cout<<"fs="<<sampleRate<<";"<<endl;
cout<<"complexSamples=[A(1:2:end) A(2:2:end)];"<<endl;
cout<<"plot((1:(numel(A)/2))"/fs,complexSamples) ;" <<endl;
cout<<"legend("1","Q");"<<endl;
cout<<"---MATLAB code end---""<<endl;
app-quit();

QTcpSocket tcp;
QUdpSocket udp;

// 3amanme mapaMeTpOB M HAYaJIO BanMCM, BHB3EBAETCHA NPM NOAKJOYeHuMr cokera [CP
// Call to setup params and start recording
auto startTask = [&] {

tcp.setSocketOption(QAbstractSocket: :LowDelayOption, 1);

cout << "tcp socket connected" << endl;

// nonydeHre ommbOK M3 odepeIM OWMOOK

// purge error queue

if (IsendCommand(tcp, ™)) { Finalize(); return; }

// VYnaneuue craporo tera UDP

// Delete old data

if (IsendCommand(tcp, "TRAC:UDP:DEL ALL\Nn"™))
{ finalize(); return; }
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// Jo6asneume tera UDP-moToka, KOTOpemt OymeT COmEepXaThb
// pPes3yJbTaTH M3MEPEeHMN, Ha JIOKAJIbHEI anpec U IIOPT
// Create UDP flow with scan result on localHost address and port
if (IsendCommand(tcp, "TRAC:UDP:TAG \'"" +
QByteArray: :fromStdString(pclP.toString() - toStdString())
+ "\, "+ 10091 + ', 1Q\n"))
{ finalize(); return; }

// 3BapaHmue OIUTENLHOCTM perucTpaumy (ducija OTCUYeTOB)
// Set number of points in timeseries
if (IsendCommand(tcp, "TRAC:POIN "™ + QByteArray::number(sampleCount) +

"\n"))
{ finalize(); return; }

// 3apanve LEHTPaJbHOM YaCTOTH
// Set center Frequency
if (IsendCommand(tcp, "FREQ ™ +
QByteArray: :number(centerFrequencyHz, *"f*, 3) + " Hz\n'"))
{ finalize(); return; }

// 3Bapmasve xo3ddULMEeHTa OelLyMaluM

// Set decimation factor

if (IsendCommand(tcp, ""DECF "+QByteArray::number(decimationFactor)))
{ finalize(); return; }

// 3Bapanve odunbTpa M4

// Set Intermediate frequency filter bandwidth

if (IsendCommand(tcp, "BWID:IF " + QByteArray::number(if_bw) + ' MHz\n"™))
{ finalize(); return; }

// 3BanaHue BXOIHOTO aTTEHATOPA

// Input Attenuator setup

if (IsendCommand(tcp, "INP:ATT "™ + QByteArray::number(atten) + " dB"))
{ finalize(); return; }

// YcraHoBka uumeHTHMOMKATOPa 3amnpoca

// Set UDP packet id

if (IsendCommand(tcp, "TRAC:UDP:RID "™ + QByteArray::number(r_id) + "\n"))
{ finalize(); return; }

// VHuuuauud permMcTpauvu OaHHBIX

// Execute commands

if (IsendCommand(tcp, "INIT:IMM\Nn'™) )
{ finalize(); return; }

cout << "Start recording” << endl;
t._start(timeoutMs);

3

// ObpaGorka maHHEX, nojydaemerx no UDP.
// Bmzmeaerca no curuasny QUDPSocket: :readyRead
// Call when udp socket is readyRead
auto udpDataReceived = [&] {
qint64 datagramSize=0;
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bool mf=true;

QByteArray buf(65536,char(0));

// ecnu ecTh BxomAuMe NaKeTEH

while(udp.hasPendingDatagrams()) {
datagramSize=udp.pendingDatagramSize();

// naxer He MoxeT OmHTL MeHee 40 GalT pasMepoM
// - sHauuT, 5TO HakeT He oOT PIY
if(datagramSize<40) {

udp-readDatagram(0,0);

continue;

}

if(datagramSize>buf._size()) {
buf.resize(datagramSize);

}

// nonydeHure nakeTa
datagramSize=udp.readDatagram(buf.data() ,datagramSize);
int offset=0;
int dataOffset=0;
int dataSize=0;
bool moreFrames=true;
// pas6op 3arosioBKa nakera
if(parseUdpDatagram(buf_constData(), datagramSize, r_id,
offset,dataOffset, dataSize, moreFrames)) {
mf = mF && moreFrames;
cout << offset << " " << dataSize << " " << bool(moreFrames) <<
endl ;
// KOIIMPOBaAHIME IIaHHBIX IlakKeTa Ha HYXHOe MeCTO B BHXOEHO% 6y@ep
std: :copy_n(buf.constData()+dataOffset,dataSize,
rcvBuf.data()+offset);
bytesWritten+=dataSize;

}

}

if(Imf) {
// rnonydeH TOCJIenHM [NakKeT, MOXHO BHXOIMTH
finalize();

}

3

// Obpaborka M3MeHeHMA cocToAHMA cokera TCP
// Call when tcp state changed
auto onTcpStateChanged = [&](QAbstractSocket: :SocketState state) {
switch(state) {
case QAbstractSocket: :UnconnectedState:
gDebug()<<"TCP Socket not connected";
app-exit(l);
return;
case QAbstractSocket::ConnectedState:
// COKeT IIOIOKJINYEeH, HauMHaeTCHd 3allaHre 3allMCu
startTask();
break;
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default:
break;

3

// Obpaborka musmeHenmsa cocrosauma cokera UDP
// Call when udp state changed
auto onUdpStateChanged = [&](QAbstractSocket: :SocketState state) {
switch(state) {
case QAbstractSocket: :BoundState:
udp.setSocketOption(QAbstractSocket: :ReceiveBufferSizeSocketOption,

1024*1024);
break;
default:
break;
}
};

// YcTaHOBKa HYXHHX COEIMHEHMM
// Establish connections

QObject::connect(&t, &QTimer::timeout, Finalize);
QObject: :connect(&tcp, &QTcpSocket: :stateChanged, onTcpStateChanged) ;
QObject: :connect(&udp, &QUdpSocket: :stateChanged, onUdpStateChanged) ;

QObject: :connect(&udp, &QUdpSocket: :readyRead, udpDataReceived);

// Tonxmwouenne coxera UDP
if('udp.bind(pcUdpPort)) {
gDebug()<<"Unable to bind port << pcUdpPort;
return 2;

}

// Tonxmouenue coxera TCP
// Connect to receiver
tcp.connectToHost(devicelP, deviceTcpPort);

return app.exec();
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5 Bwusyanusauusi pe3ynbTaToB paboTbl NpumepoB

Mo okoH4yaHuMM paboTbl NpuMepbl BbIBOAAT KO, HanucaHHbli Ha M-a3bike cpegbl Mathworks
MATLAB, koTopblii MOXXHO MCNOSb30BaTh ANA BU3yanusaumm 3anncaHHblx ¢ PIY gaHHbIX nyTem
KonupoBaHua M BCTaBkM u3 Oydepa obmeHa B OKHO KOMaHA AaHHOW cpedbl. Takke Ang
BM3yanu3aumm MOXHO MCMOSb30BaTb NPMBEAEHHbLIE HUXE CKPUMTLI Ha A3blike Python.

5.1 Mpumep BM3yanmsauum cnekTpanbHOW BbIOOPKU Ha A3blike Python

Mpumep BU3yanmnsaummn CnekTpaabHOM BbIDOPKM peann3oBaH Ha A3bike Python sBepcua 3.7.
from matplotlib import pyplot as plt

import numpy as np

import tkinter as tk

from tkinter import filedialog

# OTKpoliTe ¢pann c 3aNncaHHbIMU AaHHbIMMU.

root = tk.Tk(Q)

root._withdraw()

FfileName = Ffiledialog.askopenfilename()
T = open(fileName, “rb*)

data = np.fromfile(f, dtype=np.float32)
f.close()
print (data)

plt.plot(data)

plt.gridQ
plt.show()

5.2 Mpumep BM3yanusaumm BpeMeHHOM BbIOOPKM Ha A3bike Python

Mpumep BU3yanmsaummn BpemeHHoM BbIBOPKKU peann3oBaH Ha A3bike Python Bepcus 3.7.
from matplotlib import pyplot as plt

import numpy as np

import tkinter as tk

from tkinter import filedialog

# OTkpouTe dpaiin ¢ 3anMcaHHbIMU AaHHbIMMU.

root = tk.Tk(Q)

root.withdraw()

fileName = filedialog.askopenfilename()
T = open(fileName, “rb")

data = np.fromfile(f, dtype=np.intl6)
f.close()
print (data)

plt.plot(data[0:][::2], label="1")
plt.plot(data[1:][::2], label="Q")
plt.legend()

plt.gridQ

plt.show()
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H“hﬂMKpOBQHHOBaﬂ
i DNNEKTPOHMUKA

PaguoanekTpoHHoe 06opyaoBaHue
NOBbILEHHOWN CNOXKHOCTM.

Pa3paboTka u npousBoacTBO

Ten.: +7 (495) 137-53-35
e-mail: info@mwel.ru
http://mwel.ru
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