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A Study on Miniaturization of Extended Reality
Haptic Controller by Designing a Micro Linear Actuator
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Abstract

In extended reality, a hand controller uses several types of sensors to recognize the user's movement and
physical input information, and provides senses such as force feedback, vibration, and tactile to the user's
hand and fingers to increase the immersion of an extended reality content. Commercial hand controllers are
designed in a handheld form considering the user interface. Internal design and ergonomic design are
important because handheld controlles must be capable of being held by a human hand while including
many parts such as motor driving modules, control modules, and batteries. In this study, the design of an
extended reality controller that provides force feedback to five fingers using five actuators was studied. A
small actuator with a high volume ratio inside the controller was miniaturized, and the size of the haptic
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A Study on Miniaturization of Extended Reality Haptic Controller by Designing a Micro Linear Actuator

The actuator
movement distance and actuator force of the existing controller and the newly designed controller were

measured and compared, and it was shown that the newd controller was functionally improved even though

it was miniaturized.

controller was miniaturized by redesigning the haptic feedback and controller exterior.
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[Table 1] Haptic actuator movement distance

Actuator 2 Actuator 3 Actuator 4 Actuator 5
Old controller 8.491(mm) 8.514(mm) 8.383(mm) 8.135(mm)
New controller 9.601(mm) 8.740(mm) 9.067(mm) 9.036(mm)
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[Fig. 5] Haptic actuator force measurement test
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[Table 2] Haptic actuator power average

Actuator 2 Actuator 3 Actuator 4 Actuator 5
Old controller 20.80(N) 17.32(N) 20.65(N) 20.31(N)
New controller 30.43(N) 29.79(N) 26.28(N) 24.43(N)
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