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Display and Control Software Design for Industrial Control Based on Qt5
CAO Ce, HE Guang—jian, FU Yun-bo, JIANG Liang—xu
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130000, China)

Abstract: The paper describes how to use Qt5 to develop display and control software for industrial control on x86 computers. The
paper uses C ++ language in Qt Creater to develop computer serial communication and network communication, and uses Qt De-
signer which is integrated in Qt Creater to design the user interface. Based on a self~made communication protocol, the software de-
veloped in this paper communicates with the STM32 microcontroller through a serial port, and controls common industrial control
modules such as solenoid valves, step motors, and servos through the user interface. The software communicates with UNIVERSAL
ROBOTS collaborative robot through network port, and sends control commands to the robot based on the TCP / IP communication
protocol to control the robot’s position and posture. The software communicates with a PLC through network port, and controls the
PLC to start and stop based on the Modbus TCP protocol. Through the development process of display and control software in the
paper, it can be seen that using Qt5 can easily develop display and control software for industrial control on x86 computers. In addi-

tion, developers can also compose their own communication protocols to realize more complex functions through serial and network

ports.
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Widgeto AALAEE FE T 45453 8 Qt Designer H (14475 1
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YES I R P RS . Bl ane At B — R
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SRR T PR BT A LA AR -

ui—>btnTest—>setCheckable(irue);

ui—>binTest—>setText("Test");
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private slots:

void mySlotFunc(bool checked);

BIra] 75 B —~ 44 A mySlotFunc A pRET

SRIG HEATHERE  TE Widget FURY & R B A I T 514 <

connect(ui—> btnTest, SIGNAL(chicked(bool)), this, SLOT
(mySlotFunc(bool)));
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BB EONE T R M E BIHRE 55 21 {55, SIGNAL()
e REHS PRECA T A AT 3 I 5 3B RO R 5 I
HHIFEEL  HAMEF this FEEHE 1T Widget A 2 5 55 4 S HO0HE
PRI, SLOT()J— 15 SIGNALO I BEE UMY 22 . 24 Widget X5
HEAT RN, B A P T i — A AU K9 R 15 5 S AT
RIS P A S | 5 btnTest 4% £ B AT S/ T mySlot-
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ZRAIRY A &, e b SCHR Y chicked(bool)fi 5, 13X bool Y
AR EEFIR I A B RS R eR BT DU F R IR A 2
ANFREILIRE . TFAE AT AR ATZARS ST 15 B AL , SELET
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SCAE AR test.pro, TE G & TR 2] QT += core gui X —17,7E
ZATHI N —47H5 A QT += serialport, JRAT test.pro XA SRIGTE
“widget.h” i 5 b AL S A K SO

#include <QSerialPort>//-$ [mpoE

#include <QSerialPortInfo>// P IIEEXZ

B J5 7E QWidget 275 B H A B — AN 047 £ IR 5 S —A
N PR

QSerialPort *serialPort = new QSerial Port(this);
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void initPort();//53 T 0T 41k R EL

QU BB A TF R H 4R T QSerialPort 28, % 1T HI T4
TP E T, B3RP WY new SCBEEF1E 200 4 75 BT 3 &%
SRR L RIS I HAC X 50N this, B Widgeto 33X R B
UFA AN 5 T R GEAIAR TSI . 7 ELAE QuHh , 24 FH X R 1 A
XFGI T, A AR, 2 A Sh S B T 4, e
TFR#E AATH delete SCEF RSB F XTSRS M) 1E
ARG

N X initPort() PRI T ILER |

void Widget::initPort(){

QList<QSerialPortInfo> info = QSerialPortInfo:: available-
Ports();

for(int i=0;i<info.size();i++){

ui—>cmbPortName—>addItem(info[i].portName());

}

}

LR RS ) QSerialPortInfo 2 H %) # 25 bR % available-
Ports()ii [Jj 22 G2 T A B RT A ER 11, 306 82 1 24 HEF 2 44 4 emb-
PortName [ FHiFFEH, Eid U5 52 lJa , v Widget *f
SR R AP R SO S TR E AT A S AR T A
A ER A RE
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TEHE AP FE clicked(bool)s  BERT, Qt A BHEIN T —1~44 A on_bt-
nOpen_clicked(bool checked) ¥ PREY , 1% PRZX A 24 binOpen X 42
%t clicked(bool checked )i 5 X5 7 RS BREL, 33 “on_x§ 4
M5 5 I R PR B 7 4% Qt Designer ¥ 14119 —FhvREIR T
Quzx SR IZ X RAVE S S A LR, AT K& T3l
connect BREL., LRSI T

void Widget::on_btnOpen_clicked(bool checked){

if(checked==true){
serial Port—=>setPortName(ui—>cmbPortName—>current-
Text());/ 45 1
serial Port—>setBaudRate(115200);// R
serial Port—>setDataBits(QSerial Port::Data8);
118 B i
serial Port—>setStopBits(QSerial Port::OneStop);
ARNACIRDA
serial Port—>setParity(QSerial Port::NoParity);
ITCFHIELS
serial Port—>setFlowControl (QSerial Port::NoFlowControl);
I LA
serial Port=>open(QIODevice::Read Write);
IHTIFE
ui->binOpen—>setText(tr(" & £ 1)),
IS SCA
}
if(checked==false){
serialPort—>close();//§"éE‘J 2w
ui->biOpen—>setText(tr("F] FFEB F1"));
IS SCA
}
}
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int Widget::serialPortTXD(char *str, int num){
serial Port—=>write(str, num);//ﬁ%ﬁﬁ
return serial Port—>waitForBytesWritten(100);
HEAESE i 5E 52, 100ms R
}
int Widget::serialPortRXD(char *str, int timeout){
QByteArray buffer;/ [eibgezizEs A€
while(1){
if(serial Port—>waitForReadyRead(timeout)){
buffer += serialPort—>read All();
if(buffer.size() == 13)
break;
}
else//#E} IR
return —1;

}

memcpy(str, buffer.constData(), buffer.size());
return buffer.size();//1% [FIFEUSCA) 754K

}
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FALT IR B SC TN W 25 B, 7E test.pro AN QT
+= networko 2R LA QTepServer SRR R4 — T2 robotServ-
er, LUF MIRAZER A

class robotServer: public QTepServer

{

Q_OBJECT
public:
robotServer (QObject *parent = 0) :QTcpServer(parent){}
~ robotServer (){}
QTepSocket sockety// % F Ui 7
protected:

void incomingConnection(qintptr socketDescriptor){
socket.setSocketDescriptor(socketDescriptor);}
signals:
void robotDataReply(QString str);
private slots:
void serverlnit(QString addr, uint port){
listen(QHostAddress(addr),port);}
void serverClose(){
socket.close();
close();}
void dataSend(QString str);
void dataRecv();
I
TE ARSI o Q_OBJECT Jy QUILA R YNNI 23 A fiE
TGS B X GRE QU YD RE . serverInit A8 1] 701
IR 555 , Wi T 48 2 (W35 1 o serverClose 1 F T Wi & 82591 %
PR 55 #% o IRAZZE TP B 92 B T incomingConnection(qintptr
socketDescriptor) M PREL , 47 1 1) P e B IR 45 75 0, R4
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class serverThread : public QThread

{

Q_OBJECT
public:
serverThread(QObject *parent = 0): QThread (parent){}
~serverThread(){
requestInterruption();
quit();
wait();}
protected:
void run(){
robotServer server;
connect((Widget *)this—>parent(), SIGNAL(serverOpen
(QString,uint)),&server,SLOT(serverlnit(QString,uint)));
while(lisInterruptionRequested()){
QCoreApplication:: processEvents (QEventLoop:: Al-
|Events, 100);//%5[%5%&5’9%1*1@%
msleep(1);}}

B

HE BRI run()FH 24 T2 AR Y 32 pR A, EER S I BRERORH 24 T
XFERFR) TR B TR . T3 AME Quib AR T AR AL 1L TS
(5] UT S i3 42 A AT DU A5 5 Rty 75 205 ULEAR , 6]
FEERVE UL A% 4 . 074 SR 1 requestInterruption() 5
R FRBTI isInterruptionRequested() it AR, AT RASRAE

SEML IR X R YIRS  7E Widget X S 19 75 B LA
— TR G AT

serverThread *robotThread = new serverThread (this);

TE Widget X 5 [ #4) 3 pREL B sh2 i, (RS T

robotThread—>start();
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