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Implementation of Flight Simulator using 6DOF Motion Platform
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Abstract

In this paper, we implemented a flight posture simulator that intuitively understands aircraft flight

posture and visualizes the principle of motion. The proposed system operates the 6 — axis motion

platform according to the change of the navigation information and transmits the flight attitude to the

simulator using the gyro sensor. A gyro sensor and an acceleration sensor are used together to

analyze the attitude of the aircraft. The reason is that the gyro sensor has a cumulative error in the

integration process. And the accelerometer sensor was compensated by using the complementary

filler because noise was serious due to short term vibration. Using the compensated sensor

information, the motion platform is operated by calculating the angle to be transmitted to the 6-axis

motor. And visualization result is implemented using OpenGL. The results of this study can be used

as teaching materials for students related to aviation in the future.
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Fig. 1. Diagram of 6DOF Motion Platform & Simulation
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[l. Background
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Table 1. Secondary or Auxiliary Control Surfaces
Iltem Function
Extend wing camber to allow greater lift
Flaps .
and slower flight
Trim tabs Reduce the power required to move the

main pilot plane

Increase the feel and efficiency of the
main pilot

Helps or provides the power to move

Balance tabs

Anti-balance tabs

tab: P
Servo tabs the main flight control
Spoilers Complement the aileron function.
Extend wing camber to allow greater lift
Slats )
and slower flight
Slots Induce air through the top of the wing

during high attack angles
Extend wing camber to allow greater lift
and slower flight

Leading edge flap
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lll. Design

1. Controlling the Motion Platform
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Fig. 2. Mathematical model of motion platform
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Fig. 3. Flowchart for Motion Platform Control
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lll. Implementation of Flight instruments
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IV. Interconnection in Google Earth
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int CSerialComm ::connect(char* portNum)
{
if (Iserial.OpenPort(portNum))
return RETURN_FAIL;
serial. ConfigurePort(CBR_9600, 8, FALSE,
NOPARITY, ONESTOPBIT);
serial. SetCommunicationTimeouts(0,0,0,0,0);
return RETURN_SUCCESS;
}

int CSerialComm ::sendCommand(char *buffer,
unsigned int buf_size)

{
if (serial. WriteByte(buffer, buf_size))
return RETURN_SUCCESS;
else
return RETURN_FAIL;
}

void CSerialComm::disconnect()

{

serial. ClosePort();

Fig. 8. Methods for serial communication
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bool CSerialPort::WriteByte(char *buffer,
unsigned int buf_size)

m_iBytesWritten = 0,
std::cout << buffer << " ';
if  (WriteFile(m_hComm,  (void+*)buffer,
&m_iBytesWritten, NULL) == 0)
return false;

buf_size,

else
return true;

Fig. 9. WriteByte Method

olgA FdE ZYAE o]gsto] dd AR A= Fig. 99
3 S 2H ZYPF of
RollZ} Pitch o]t}

7 Al ghe £40 WA el sl WA 4



22 Journal of The Korea Society of Computer and Information

A B FAFNA AREShRE g AREEE ST 2
5 ko)) wiEell 0 ~ 180 W< Ftolth ol& I8t ME
g kg o]&ate] ks Wdksle] Mgt

Char *buffer = new char[20];

CSerialComm serial Comm;

long roll_ser, pitch_ser;

char #serial = new char[10];

std:.cout << "Serial Port : " << endl;

cin >> serial;

if (IserialComm.connect(serial))

{
std::cout << "Serial connect faliled" << endl;
return —1;

}

else
std::cout << "Serial Connect Successed" << endl;

roll_ser = (long)map(roll, =100.0, 100.0, 0.0, 180.0);

pitch_ser = (long)map(pitch, —40.0, 40.0, 0.0, 180.0);

sprintf(buffer, "%03d#n", (int)roll_ser);

if (IserialComm.sendCommand(buffer, sizeof(buffer)))
std::cout << "send command failed" << endl;

sprintf(buffer, "%03d#n", (int)pitch_ser);

if (IserialComm.sendCommand(buffer, sizeof(buffer)))
std::cout << "send command failed" << endl;

Fig. 10. Motion information transmission using serial
communication
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