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[Abstract]

In this paper, We propose a study on the construction of an environment for collaboration in mixed
reality and a method for working with wearable IoT devices. Mixed reality is a mixed form of virtual
reality and augmented reality. We can view objects in the real and virtual world at the same time. And
unlike VR, MR HMD does not occur the motion sickness. It is using a wireless and attracting attention as
a technology to be applied in industrial fields. Myo wearable device is a device that enables arm rotation
tracking and hand gesture recognition by using a triaxial sensor, an EMG sensor, and an acceleration
sensor. Although various studies related to MR are being progressed, discussions on developing an
environment in which multiple people can participate in mixed reality and manipulating virtual objects
with their own hands are insufficient. In this paper, We propose a method of constructing an environment
where collaboration is possible and an interaction method for smooth interaction in order to apply mixed
reality in real industrial fields. As a result, two people could participate in the mixed reality environment
at the same time to share a unified object for the object, and created an environment where each person

could interact with the Myo wearable interface equipment.
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I. Introduction
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1. Collaborative Environment
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2. Virtual object manipulation using Myo
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II. Related Works

1. Multi-Persons platform using Hololens
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Fig. 1.

Multi—-persons with Hololens
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Fig. 2. smart—phone storing location information for
hololens visualization
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2. Wearable Device & Senses
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Fig. 3. Gestures using the Myo device
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III. MR Cooperation System

1. Virtual Cooperation Environment
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1.1 Myo & Hololens unique numbering method
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1.2 Re-Axis through image recognition
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1.3 Virtual object manipulation with multiple devices
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Table 1. Convergence of devices and hololens

IoT Devices Hololens (User1)

Smart Phone Application / App

(M

(2) | Smart Pad Gateway or Server

(3) | Myo Arm Band(1) Left Arm Motion Data
(4) | Myo Arm Band(2) Right Arm Motion Data

Fingers Motion Data

(5) | Leap Motion under the wrist

(6) | Kinect Upper body twist

1.4 System Diagram of VR Collaborative Enviroment
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IV. Experiments
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Table 2. System Environment

Item Value

Hololens 100 ~ 500 MIPS

PC (Server) | i7 4790 Intel / 16GB RAM/ GTX970
Muscle electrical signal detection

Myo sensor, 6-Axis Gyro sensor, Bluetooth
4.0, ARM Processor, Lithium-ion battery

LG Gb Qualcomm Snapdragon 821, 4GB RAM,
Android 8.0 Oreo
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Fig. 9. Multi—environment platform using hololens and devices



A Study on the Gesture Based Virtual Object Manipulation Method in Multi-Mixed Reality 131

Age sicZo o]8sfe] JIAEAIE AIAE}

Before requesting
connection to server

After requesting
connection to server

Fig. 10. Create a virtual object with a mobile phone
in the MR

Fig. 11. Multi-persons can view virtual objects in the
same location
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V. Conclusion
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