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[Abstract]

In this paper, we propose a WiFi-based joystick with an acceleration sensor and a vibration sensor that
can be used in flight simulators and VR fields. The flight simulator is a technology belonging to the ICT
and SW application field and provides a simulation environment that reproduces the aircraft environment.
Existing flight simulator control devices are fixed to a specific device and the user's activity area is limited.
In this paper, a 3D space manipulation device was implemented for the user's free use of space. In
addition, the proposed control device is designed as a WiFi communication board and display that displays
information and performs 3-axis sensing for accurate and sophisticated control compared to existing VR
equipment controllers. And the applicability was confirmed by implementing a Unity-based virtual
environment. As a result of the implementation device verification, it was confirmed that the control device
operates normally through the communication interface, It was confirmed that the sensing values in the
game and the sensing values measured on the implemented board matched each other. The results of this

study can be used for VR and various metaverse related contents in addition to flight simulators.
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I. Introduction
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II. Background

1. Related works on Flight Simulators
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Fig. 2. Flight Controller using Speech Recognition[6]

Alexander[7]2 E2&9] & 719] =& AFX|9] HHo|
Nz FEL U AT YU A¥eb] 3 Zedya
£ Alsgch. 5, A2 oh2 25Ake] 54 goirt A
2 Jolg A% o FPol fatlE HHshs 23T

2122 Solo] vl Al

2. Control Unit of Simulator
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Fig. 4. Aircraft Flying Over the City(Left), Cockpit Display
of the Virtual Aircraft(Right)[12]
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III. Design and Implementation

1. Design of 3D Joystick
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Fig. 5. Circuit of Joystick
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2. Implementation of 3D Joystick
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Table 1. Experiments to Verify Operation

No. Joystick Display PC Log Error Rate(%)
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S(I:I 17)!‘6: = vy I'
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Table 2. Experiments to Verify Operation

Check Item Method Result

Check the connection interface
Check

of the gyro sensor module for connection oK
WiFi joystick development
Check the 3-axis information | Check sensor
output of the sensor to check values in oK
the operation of the WiFi joystick simulation
Check the 3-axis information on | Check sensor
the embedded board to check | value on the oK
the operation of the WiFi joystick | joystick board
Check the precision of WiFi Ref. [Table 1] oK

joystick sensor module
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IV. Conclusions
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