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A Network Communication System to improve Shared Awareness
among Users using the HMD

SHINNOSUKE NAKAJIMA™  KAZUMASA TAKAMI'!

Abstract: Skype, LINE, and the like have become widespread. Anyone, without having to choose the location, has been able to
talk face-to-face with people far away. However, in the existing video call, the other party of the conversation is in the plane of
the screen. The party cannot obtain the feeling with a sterically and face-to-face conversation in the same 3-dimensional space.
For example, they are difficult to feel a "shared consciousness" which is a feeling that can be obtained by sharing the place while
feeling the presence of the other party. In this paper, we propose a network communications system that can improve the shared
consciousness. Rather than a video call by existing flat display, the proposed system uses the HMD (Head Mounted Display) that
can represent a three-dimensional sense and realism. Further, in order to recognize the party's interest, the system has realized the
method which is implemented an avatar that reflects the movement of the user's head. By observing the movement of the avatar,
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the party can grasp the line of sight of the other party.

Keywords: HMD(Head Mounted Display), Shared Consciousness, Network Communication, Video Call
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Figure 1  Existing system (left) and proposed system (right).

3. 0o

() HeMbDOODOOOOOODOOODOOOOO
goooobooobooboboobooboobobooboobo
gobooooobobobooboooboobobobbooboo
goooooobobobobooobobobobbooboo
goooboooz20b0bo0oboooboobobobooboon
goooooobobobobooobobobobbooboo
gobooboooboobooboobooobobobaon

A8 AU HR e fr d bt S

A8 AR ke LD

U2 00ooboooboobobooboobobobooboo

Figure 2 Examples of smoothly advancing conversation by
understanding your opponent's line of sight.
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Figure 3
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Configuration of prototype system.

Figure 4

goooboooboobobobosgobobooboobo
g1o00oo

[Mic Mouse | | Output
M P Y
0CU|LISRIft Speaker
Keyboard | | DK?2 (Headphone)
Oculus Utilities for
Unity 5 V0.1.2.0-beta 3dsMax
= (Modeling)
Un |ty NetworkView
(C#) Component Chat &
Messenger
| VRGUI | (Voicechat)
OS - -
SR \Vindows7 64bit

U sboooboobooboobo
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environment.
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Table 1 Operating environment.
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Figure 6 Avatar front ( "Uncle" "bear", "robot" from the left).
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Figure 7  Examples of some of the avatar is increased by the
audio input.
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Figure 8 Range reflected in the avatar of the camera.
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Figure 9 Talk room when using
(Left: the video that the user is looking at OculusRift,
right: VR space viewed obliquely from above).
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Figure 10 Part of the prototype VR model house
(left: VR space viewed from directly above,
right: the video by the user in the VR model house is looking).
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Figure 11  Hard to image that to understand the opponent's
line of sight.
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Figure 13 The test image of gaze grasp.
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Figure 14 The test environment of gaze grasp.
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Table 2 A result of the line of sight grasp test.
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Figure 15  The video you are watching your opponent's avatar
from point A.
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Figure 16  The video you are watching your opponent's avatar
from point C.
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Figure 17  The video you are watching your opponent's avatar
from point B.
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Figure 18 When the eye of Uncle hidden, difficult to

understand the line of sight.
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Figure 19

Angle is easy to read bear by the ears and mouth
parts.
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Figure 20

Figure 21

Gaze grasp test of the case also in the vertical
direction to place the image.
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Test environment (with the vertical direction).
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Figure 22  Gaze grasp test of a large number of people are

image.
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Figure 23
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Figure 24  Image the subject is seen in OculusRift.
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Table 3 The results of the spatial recognition test.
E 8 VR I | BRECGESR) | RE(VR)
1ABE | 3%x3=9 | 5%x5=25| 16 7 9
2AB |5%X3=15|4%x4=16| 16 1 0
3AH|4%x3=12| 3x3=9 16 4 7
ANH | 3X3=9 | 2x2=4 16 7 12
S5AHB |5%X4=20| 3x3=9 16 4 7
6AH [5X4=20|6%x5=30| 16 4 14
TAB |4%x3=12| 4%x4=16| 16 4 0
SEALIEm
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Table 4  Superiority questionnaire results of the VR model

house.
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Figure 25 VR model house inside of the video the subject is
looking at: (a) the room side, (b) confirmation of outlet.
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