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Implementation of a 6DOF Motion Chair for
Flight Simulation using FPGA
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[Abstract]

In this paper, we propose a motion chair for flight simulators that can be precisely controlled using
an FPGA. Existing motion chairs are unsuitable for a flight simulator environment, where natural
position changes occur due to a sense of disconnection arising from simple mechanical motor
operations. This paper, presents a motion chair suitable for flight simulation through BLDC motor
control through the FPGA module. In addition, the operating load was improved by controlling the
drive shaft and control device of the motion chair as a single driver. As a result of comparing the
control signal and feedback data to evaluate the performance of the implemented system, it was
confirmed that the change was stable without error in the target position, and the high-speed camera
showed a natural flowing state change suitable for flight simulation. In the future, we plan to develop

it into an integrated flight motion platform linked to virtual reality hardware.
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Fig. 1. Definition of Cartesian coordinate system
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Fig. 2. The schematic diagram of the designed motion chair[12]
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III. Design

1. Design of Motion Platform
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Fig. 3. Structural diagram of the proposed motion platform
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Fig. 6. Part of a block diagram made in Verilog of an FPGA
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Register transfer logic (RTL) built using Verilog (HDL)
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IV. Implementation

1. Implementation of Motion Platform
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Table 1. Main Specifications of Motion Chair
Element Specifications
Size 212 * 125 = 50
Controller DC12~48V(£10%), In 20A
input/output
Motor BLDC(24V*12.5A, 300W)
si |t Input : PULL-UP
'gnat type Output : OPEN-COLLECTOR
Speed range 50~5000RPM
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C RS485 1ch, TTL RS232 1ch, Baudrate
omm. © 19,200bps(1 stop bit, no parity)
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Finally implemented motion chair

2. Performance measurement
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