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Development of an intuitive motion-based drone controller
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Abstract: Drones can be manipulated in a variety of ways. One of the most common controller is joystick method. But
joystick controller uses both hands and takes a long time to learn. Particularly, in the case of 8-character flight, it is
necessary to use both front and rear flight (Pitch), left and right flight (Roll), and body rotation (Yaw). Joystick controller
has limitations to intuitively control it. In particular, when the main body rotates, the viewpoint of the forward direction
is changed between the drones and the user, thereby causing a mental rotation problem in which the user must control
the rotating state of the drones. Therefore, we developed a motion matching controller that matches the motion of the
drones and the controller. That is, the movement of the drone and the movement of the controller are the same. In this
study, we used a gyro sensor and an acceleration sensor to map the controller's forward / backward, left / right and body
rotation movements to drone's forward / backward, left / right, and rotational flight motion. The motor output is
controlled by the throttle dial at the center of the controller. As the motions coincide with each other, it is expected that
the first drone operator will be able to control more intuitively than the joystick manipulator with less learning.
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Fig. 3 Modeling of a controller cover : Front view of a controller
cover(above), Right view of a controller(below)
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Table 1 Properties of drones

Type Motion-based Drone Joystic Drone
Weight 43862g 43312g
Time 7min 6min

Function unequipped Hovering
Output 0720Motor X 4

Size 13X 13X7 (m
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Fig. 4 A motion-based drone (above)and a joystick drone
(below)

Fig. 5 The developed controller
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Table 2 Consist of a motion-based controller

Consist Function

Calibration Button Get zero point

Control way of Output control output

Power button Switch on/off

Sensor circuit Gyro, Acceleration

RF Transceiver Communicate with Drone

Power device

Lithium Battery
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(b)Changed experimental environment
Fig. 6 Experiment environment
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