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Implementation of MEMS-inertial-sensor-based gesture
interaction function used on AR devices

ZHANG Yan, WANG Ziyuan, ZHANG Xinyi, FEI Junhao, HAN Hua

( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The current augmented reality technology has certain limitations in terms of user—device interaction experience, such as
large device size, high device production costs and poor real-time interaction. This paper proposes an innovative AR device gesture
interaction implementation scheme. This scheme applies two MEMS inertial sensors wearing on user’s index finger and thumb to
actively measure the motion information of two reference points, and then uses these data to calculate the 3D position of the
corresponding detection point in a relatively fixed geodetic coordinate system. By combining multiple recognizable gesture marker
motion patterns built on two sets of software detection mechanisms based on innovative design, gesture recognition can be achieved.
Finally, the corresponding recognition results will be immediately fed back in the user“s AR display, thus achieving gesture
interaction. Performance testing shows that compared with existing theories and technologies, the AR device gesture interaction
implementation scheme proposed in this paper has certain advantages in terms of gesture recognition accuracy, device quality, and
power consumption on the proposed hardware instance.
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Fig. 1 Schematic diagram of the main device’s appearance
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Fig. 2 Hardware architecture diagram of main devices
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Fig. 3 Hardware architecture diagram of the sensor data receiving

and processing module on the main device
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Fig. 4 Hardware architecture diagram of supported device
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Table 1  Definition of data member from structure form IMU _
Report
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Fig. 6 Relationship diagram between the MEMS inertial sensors”

own coordinate system and the unified coordinate system
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Table 2 The definition of data member from structure form HID_
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Fig. 7 Four test gesture mode conversion and gesture definition meaning display diagram
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