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ABSTRACT

Development of System for Korea Medicine

Acupuncture Education based on MR

Ryu Chang—ju
Advisor : Prof. Han Seung—jo Ph.D
Department of Info. & Comm. Engineering,

Graduate School of Chosun University

With the recent development of the 4th industrial revolution, virtual reality
and augmented reality technologies have come to the front. As a result the
number virtual reality content users and the virtual reality market size are
gradually growing. Technology utilizing virtual reality has no limitations on
time and space. Thus various actions can be performed repeatedly in real—life
situations, and certain situations can be implemented virtually. The application
of virtual reality can be pragmatic in various fields, including medical, safety,
fire fighting, military training, and education. Currently, medical education is
not just knowledge acquisition, but hands—on education. The development of
advanced digital technologies is changing to enable physical learning effects in
virtual spaces. However, in the case of oriental medicine education, a

traditional Korean medicine, there 1s no standardized model to evaluate medical

- Xiii -
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technology objectively. Therefore, medical treatment education and training
based on individual awareness are being conducted.

In this paper, we propose an acupuncture education system that includes
acupuncture education and training content. This education system would
ensure fairness and objectivity in clinical education in life—handling medical
fields and reduce the possible risk to patients. The proposed system includes
an acupuncture training dummy linked to MR content, acupuncture controller
linked to MR content, tracker, control interface software for content linkage,

and oriental medicine education content.
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3. Pose Translation Error 4. Initial Pose Possible
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1. Number of Visible Sensors 2. Pose Rotation Error

3. Pose Translation Error 4. Initial Pose Possible
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3. Pose Translation Error
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1. Number of Visible Sensors 2. Pose Rotation Error

3. Pose Translation Error 4. Initial Pose Possible
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1. Number of Visible Sensors 2. Pose Rotation Error

3. Pose Translation Error 4. Initial Pose Possible
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A4 AsH7t

A1A B’ 873

0S Windows 10 64bit
CPU Intel(R) core(TM) i5—7500 CPU 3.40Ghz
RAM 16GB
VGA NVIDIA GeForce GTX 1050 Ti

7171 VIVE Pro
A AR = 90Hz
A okzh 110°
A= 1080 < 1020
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<= w9 (=40 ~ 150) °C

== AdE + 1.0 °C at 20 °C

RT to 100 °C within 30min

RT to —40 °C within 30min

& 1Y (20 ~ 85) °C — ~ 95% R.H

FE AYe + 05 %

¥ 4—4 %5 H7FH] Spec

Freq. Range (Hz) 1~2600

Sine (kN) 54

Rated
Random (kN) 54

Force
Shock (N) 108
Sine (m/s*) 857

Max
Random (m/s?) 600

ACC.
Shock (m/s?) 1714
Max. Sine (m/s) 2.4
Vel. Random (m/s) 2.4
Max. Sine (mm) 100
Dsp. Max. Travel (mm) 116
Max Load(kg) 1000
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3 4-5 AR A oy A= 5 et A3
(43 : True, A3 : False)

o A AR o EEEE

T AREEE (R [ AFwdzd | T | AEE(R) [ Agdvzd
1 0.68 True 16 0.88 True
2 0.73 True 17 0.89 True
3 0.64 True 18 0.79 True
4 0.72 True 19 0.74 True
5 0.42 True 20 0.76 True
6 0.71 True 21 0.73 True
7 0.76 True 22 0.66 True
8 0.84 True 23 0.72 True
9 0.91 True 24 0.88 True
10 0.85 True 25 0.85 True
11 0.85 True 26 0.64 True
12 0.70 True 27 0.79 True
13 0.95 True 28 0.73 True
14 0.97 True 29 0.86 True
15 0.77 True 30 0.73 True
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Ad= A% Ay SEE o)A Agonny A o] dunt AHel Ak
2 o] g5t fpsZ AAEE WHS LS, unity BN 0FE 25T Fx

using UnityEngine;
using System.Collections;
public class FPSDisplay : MonoBehaviour
{
float deltaTime = 0.0f;
void Update()
{
deltaTime += (Time.unscaledDeltaTime — deltaTime) * 0.1f;
¥
void OnGUI()
{
int w = Screen.width, h = Screen.height;
GUIStyle style = new GUIStyle();
Rect rect = new Rect(0, 0, w, h = 2 / 100);
style.alignment = TextAnchor.UpperLeft;
style.fontSize = h * 2 / 100;
float msec = deltaTime * 1000.0f;
float fps = 1.0f / deltaTime;
string text = string.Format("{0:0.0} ms ({1:0.} fps)", msec,
fps);
GUI.Label(rect, text, style);
¥
¥
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(&9 : =, fps)

A5 | A7 | S | A | SE | AR | S5 | AR | FE | A | SE | AR | S| AT | FE

133 | 9 |[124 | 17 | 118 | 25 | 128 | 33 | 129 | 41 | 127 | 49 | 119
133 | 10 | 126 | 18 | 121 | 26 | 129 | 34 | 121 | 42 | 128 | 50 | 122
133 | 11 | 127 | 19 | 1256 | 27 | 130 | 35 | 123 | 43 | 129 | 51 | 123
124 | 12 | 120 | 20 | 127 | 28 | 120 | 36 | 117 | 44 | 120 | 52 | 125
122 | 21 | 128 | 29 | 123 | 37 | 121 | 45 | 123 | 53 | 126
126 | 14 | 123 | 22 | 129 | 30 | 124 | 38 | 122 | 46 | 124 | 54 | 127
128 | 15 | 125 | 23 | 122 | 31 | 126 | 39 | 124 | 47 | 126 | 55 | 120
121 16 | 127 | 24 | 124 | 32 | 128 | 40 | 125 | 48 | 127 | 56 | 122

—
R[N ||| W DN+
—

Do
(@)}

—

w

13 H¢ dgy &£5 124.821fps
I T T T e I T e I e o e I S I E g et
1 91 9 111 | 17 | 119 | 25 | 122 | 33 | 122 | 41 | 112 | 49 | 114
2 97 10 | 115 | 18 | 121 | 26 | 123 | 34 | 123 | 42 | 116 | 50 | 117
3 96 11 | 117 | 19 | 124 | 27 | 125 | 35 | 125 | 43 | 110 | 51 | 113
4 101 | 12 | 120 | 20 | 117 | 28 | 126 | 36 | 126 | 44 | 114 | 52 | 116
2 5 104 | 13 | 121 | 21 | 120 | 29 | 118 | 37 | 118 | 45 | 109 | 53 | 111
6 111 | 14 | 123 | 22 | 125 | 30 | 121 | 38 | 121 | 46 | 113 | 54 | 115
7 115 15 | 125 | 23 | 126 | 31 | 114 | 39 | 114 | 47 | 116 | 55 | 118
8 118 | 16 | 127 | 24 | 128 | 32 | 118 | 40 | 118 | 48 | 119 | 56 | 120
23 Ao A9y £ 117.13fps
I T T T e T e I e I e I S I E et
1 91 9 110 | 17 | 115 | 25 | 115 | 33 | 120 | 41 | 120 | 49 | 124
2 97 10 | 114 | 18 | 118 | 26 | 118 | 34 | 122 | 42 | 113 | 50 | 117
3 102 | 11 | 116 | 19 | 121 | 27 | 111 | 35 | 123 | 43 | 117 | 51 | 120
4 106 | 12 | 119 | 20 | 123 | 28 | 115 | 36 | 125 | 44 | 111 | 52 | 114
3 5 109 | 13 | 122 | 21 | 1256 | 29 | 118 | 37 | 119 | 45 | 115 | 53 | 117
6 113 | 14 | 114 | 22 | 118 | 30 | 121 | 38 | 122 | 46 | 117 | 54 | 122
7 109 | 15 | 117 | 23 | 121 | 31 | 115 | 39 | 114 | 47 | 120 | 55 | 124
8 113 | 16 | 111 | 24 | 122 | 32 | 118 | 40 | 117 | 48 | 122 | 56 | 126
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