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[Abstract]

In this paper, we propose a method for the motion recognition method required in the industrial field
in mixed reality. In industrial sites, movements (grasping, lifting, and carrying) are required throughout
the upper full-body, from trunk movements to arm movements. In this paper, we use a method
composed of sensors and wearable devices that are not vision-based such as Kinect without using heavy
motion capture equipment. We used two IMU sensors for the trunk and shoulder movement, and used
Myo arm band for the arm movements. Real-time data coming from a total of 4 are fused to enable
motion recognition for the entire upper body area. As an experimental method, a sensor was attached to
the actual clothes, and objects were manipulated through synchronization. As a result, the method using
the synchronization method has no errors in large and small operations. Finally, through the
performance evaluation, the average result was 50 frames for single-handed operation on the HoloLens

and 60 frames for both-handed operation.

» Key words: Mixed Reality, HoloLens, Myo, IMU, Upper Full-Body

LR S < B

A9l AIAE BE ST 4, S

2 Aqe] Bashth X =Rt TAS A AA S AgeA gom s9Ee) 7
& 0l Zlel obdl MM ojelE tutelze THE WHE ST k. B 43} of
A BAE 209 MU ANE AFSHAL glom, B R vlele of WES AES.  47)
25 5ok AN HolHE Fdsd 4 A Qe di 2A 940 sdEs 59l
oh A8 PHozAE A %o AAE RART B8 49L B 2A 284S ek 1
23 B8 HEe ST A 2 BA 4o B4 QoiA 057t gldleh vhAntez 4
S oke Bol ERAx oA Be 24 P9 BFHoR 50 T, & & 24U 49 60
=e9e nol: ARE el gl

» FA0] 2R, ERHZ 00|, Y = Y|, A d A

e First Author: Sung-Jun Park, Corresponding Author: Sung-Jun Park
*Sung-Jun Park (sjpark.jesus@gmail.com), Company of DataReality
* Received: 2021. 03. 10, Revised: 2021. 04. 01, Accepted: 2021. 04. 01.

Copyright © 2021 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



40 Journal of The Korea Society of Computer and Information
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Table 1. Comparison of user interaction between VR and MR devices.
HMD Products Interaction(Both Arms) Pl fBrerly Grasp | Wireless | Colaboration
Gesture
Samsung VR ‘ " Use of separate controller No No Wire Impossible
9 ¥ W | - Both gesture recognition P
HTC VIVE * Use of separate conFr.oIIer No No ere/ Impossible
* Both gesture recognition Wireless
VR — * Use of separate controller . .
\S .
HMD SONY PS VR ﬂ ’E \ - Both gesture recognition No No Wire Impossible
Google * Use of separate controller . .
ikj . W I |
Occulus VR * Both gesture recognition No No re mpossible
Google * Use of remote .c.ontr.oller . No No Wire Impossible
DayDream * Gesture recognition impossible
* Use of finger gesture . .
META2 MR . . . No No Wire Impossible
* Gesture recognition impossible
MR Madgaze * Use of finger gesture . Partially
HMD | VADER MR * Gesture recognition impossible No No Wireless Possible
Microsoft * Use of finger gesture . Partially
. . . N Wirel )
Hololens * Gesture recognition partially possible No ° Ireless Possible
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III. System

1. Myo & IMU Sensor Configuration
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2. Consistency of object manipulation using both hands
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Table 2. Processing steps for object manipulation

using both hands

Steps Processing Contents
Create a new vector with the changed values
@ of the previous hand position and the current
frame hand position
measure how much the hand has moved as
@ the size of the new vector
move the axis of rotation toward the shorter
vector using the intrinsic point formula
Set an empty object(pivot) and update it with
@
the vector value of the result above
Set the vector in front of the pivot to the
vector value minus the position vector of both
arms
® Set the object as a sub-object of the pivot
@ Return the pivot. It is returned and entered
as sub object of the hand object.
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Fig. 5. shows the order of calling the function when the
hand touches the object.
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Table 3. 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

Qualcomm Snapdragon 821, 4GB RAM,
Android 8.0 Oreo

Myo & IMU Sensor 3D Molioﬁ Tracking

Fig. 7. (a) Attached two Myo arm bands and two IMU
sensors, ( b) 3D avatar move in real time for motion
tracking in Unity Tool
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Fig. 9. Motion tracking method using synchronization
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