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Abstract : The purpose of this study is to develop the best protocol for Telexistence over the

Internet. Communication over the internet will be affected by network obstacles like delay, jitter,

packet loss and etc. We examined the effect with our prototype and network simulator and grabbed

the tendency in the Telexistence context. Our goal is the spread of Telexistence applications,

therefore our prototype is based on one of the standard protocols named WebRTC in W3C and
IETF. We have already submitted an update request as a third-party-feedback of WebRTC to W3C,

and keep contributing to the WebRT'C standardization to make the protocol ready for Telexitence.
Key Words: Telexistence, WebRTC, Standardization

1. O0Oogd
Telexistence[l] 00 000000000000 OOOOO
gboooboooboooooboooooboooooooon
gooooooboooobooooobooooboooobooon
gboooboooooboooboooooboooooooon
ubooobooooooboooboobooboocooboOooooon
gbooooboooobooooobooooobooboooooobooon
gooooooooobooooooobooboooooboooon
oobooodooooboooooboOooobooooooo
obooobooobooboobooooobooooooooon
goooooooooooooooobooooooobooon
goooboooobooobooooooooooooon
goboooobobooobocooboooooo

2, gOooOoOoOOd

2.1 0000000000000
200000000000 OCOO0O0O0OOOO0ODOOOOO

gooooooooooobooIp0o0OOOoOoOoDOOOOD

ocooooobooooooooboboooooooooooorIp

gboooboooooboooboooooboocoboooooon

00000000000000000000000000
000D00000000000000000000000
0000000000000 IPO000O0OO0D0O0O0
000000000 Firewall 0 NATOOOODOOOOO
00D0000D0000D000000000000000
(2)000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000D00000D000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000D00000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000D00000000000000000
0000000000000000000000000
000000000000000000000000000
00000000000000000000000000
000D0000000000000D0000000000



00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
oooo

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000
2.2 WebRTC OO

OD0O0OWebRTC([3) 000000000000000
00000000000 WebRTC OOW3C OO IEEE O
0000000000000000000000WebRTC
000000000000 10000000

Media Data
Stream Channel
XHR | SSE Web SRTP SCTP
Socket
Sesssion(DTLS:
HTTP 1.x/2.0
x/ Mandatory)
Session
ICE, STUN, TURN
(TLS: Optional) ’ ’

Transport(TCP) Transport(UDP)

Network(IP)

0 1: WebRTCOOOOOOOODODO

000000000000OCE([4])000 STUN([5]) 0
0odoooooooooooooooooooooooad
00000000ooooooooobbooDDOOFirewall
ONATOODODOODOOOODOOOOOOOOOOoOoOooooo
0000000000000 00oICEO STUNDODOODO
gooobobobbbbooooooobobbbouooooo
000ooo TCpOOOOOOOOOOOOOOOODODO
gooooDooObObOo0o0oo0ooooobboooooo
00o00dd0bDo0b0obDOoobOobooooOooooooono
0000000000 MediaStreem OO0 0000000
000000 DataChannel 0 00 0O O OO MediaStream
000000000000VPS(6]) 00 H264([7) 000
ODOOODOSRTP(8) 0000000000000000
0000 DataChannel 10 0000000 SCTP([9)) 00
0dO0o0o0ooooooooooooobOOoDOo DTLSO
00000o0oooooICEDD STUNDOODOOOOd
00000000000 TURN(10) 000000000
0000000000 MediaStream 00 DataChannel OO
goooo

0000000000 0D0000D00D000 callstats.io
00000 (1) 000000000000000000
0000000000000 MediaStreem OO OO OO0
Jo00o0oDDoOoObObOO000o0o0oOooooboOooOoOoOoooD
000/Oo00000 81 00000ooouooooo

0oooOooooooooo 78%00000 22%0 TURN
oooooooooooooobbooooooooooo
goooooobooooboooboobooooooooon
000000000000 000000O00o00O100%0
boooboooooboooboobooboooboOooooon
goooboooooboooboooooboocoooooon
gooood

3. Telexistence DO OOO0O0O0O0O0O WebRTC

gogooooo
WebRTC OO ODOOOOODOODO Telexistence 00 O
ooo0ooooooOoooooooOouooooooooo
00000oooo0ooooooOoooooooooo
000000ooo0o0ooooooooooooooog
gooooooooOoUooooooOouoooooogooo
doooo0oooooooooooooooooooooo
00000oooooo0oOoooooooooooooon
00000000 000ooooooooooooooog
goooooooooOoooooooooooooooo
ooooooooooooogd
3.1 0O0O0OD0OO0OO0OOOOOOOOOd
00000000000 Telexistence 00O OOOOO
O000000000o0o0ooOO0ooooooooooooog
000000o0o0o0o00ooooooooooooooog
oooooooooOo0ooooooOoooooooooo
00000o0oooooooooooo 20000
0000000000000 0ooooooooooooo
0 (@O0 HMD)OODODOOODOOOOOOOOOODOOO
OOC0OCOO0OO0O0DataChannel 00O OODOOOOOOOO
000D000000ooo0ooooooooooooooog
03000000000000 HMDOOOOOO00O00OO
goooooopooOoUooooooOouooooooooo
0oooooooooooooooouooooooooog
000000oo0oo00oOoooooooooooooon
00000000 o0o0oooooooooooooooon
ooooooooooooooooooooooooo
O00O0Q0O0oOoOob0ed00D0D0D0OD 48000000000
0000 MediaStreem 000 0000000000000
bO0ddooOooooOoHMDOODOOOODO
WebRTCOOOOOOO Google Chrome D OO OO
See3Cam CU1300HMD O O Oculus Rift DK20000OO0
00000000 PC(Galleria QSFI60HGS) DO OO OO
000000 Intel NUC 6i5SYHO O OOOODOOOOO
Herkulex 0201 00000
O000000o0o0oooooooooooooooo
0000000 Telexistence 0 000000 TELESAR
V(l2poooooooououoooooooooooo
0000o0o0ooooooooooooUoooooooog
O0O0O0O0OWebRTCOOODOOOTELESAR VO OOOO
0oodoooboooooooooooboooooooa



ANy RYTV

=2 A 1 REEEER ORy FEBAEER ORy bk
o oRy k
2 i B B e e S - -
o Oy ME(EFIO o
WebRTC EF—vavFr—4 WebRTC —
Engine (Data Channel) Engine Ry k
B somis | ORy FEEORIE EENAZ
HEEER A RER (Media Stream) ORy k
ORy D ORy A EOBEG HEHAS
HRE (Media Stream)

2. 00000000000O0000DOO0O00

O0O0OOCOO0OO0OD00OO0ODODOO0 DataChannelDOOOO
goboooboooooooooo
3.2 00OO0O0OO0OOOOOOOO
gobooooooooooboooooobooooboo
gbobooboobooooboooooboooooooon
uobodoobooooooboobooooOoooooooono
goboooooooooooboooooboobooobooo
00o0oO0o0ooooooooooo (vyos)ooooo
gobooodoboodo 2000000CO0bOO0O0bOOOn
oboooboooooboooobooooobooooooon
ooooboooooooooboooboobooooooboon
goooooobooobooboooobooooooobooon
gbooooboobooooboooooboooboooooon
goooog
3.2.1 0000O0ODO
oooooooooobooooooboooooboooooo
ooooooooooooboobooooooooooooOooDo
goolpo0ooOOoO0O0DOOOO0OOOOOoOoOoDOOOoOoD
dooooooooboboooooooooooooooo
gooooooobooooboooboooooooboboOooooo
Telexistence 1 0 000000000 COOODOOOO
gooooobooooboooooonoooooooooon
uboooboooooboooboobooboooooooon
gbooobooobooboooboooooboooooooboon
oooooooooooooooboboboooooooo
gooobboooooboobooobooooobooooooo
ocoooooooobooooboobooooospoooooooOon
goooboooboooooobooooobooooooobooon
goooooobooooboooooboobooooobooo
gbooobooooooooboooooboooboOooobooon
gobooooboooooooboooobobocoooo
gobooooooooobooboooooboobobooobooo
gbooooboobooboobooooobooooooon
ooooooooooooboonb 1omstddoooooon
obooobOooboooobooooonob somsooon
goooooooooboooobooboo vrROoOOoooDoOO
Ooobooooooooooo0odping0OO0O0O0OO
oboooboooooboooboooooboocooOoooooon

ooooooooooooboooooooO0n 12zms00O0
gooooooboobooboooobooooooobooon
hms 0000000000 00COCOODOOOOO000O0
gbooobooobooobooboooooboooooooon
ooooooon
O00000000OWebRTCODOOODOOOODOOODO
Oo0o0oo0Oo0O0o000oO00O00000D000000 Medi-
aStrem 00 SRTPO0O000O0O0DOOOOOOO0O0O0OO
oooooooooooboboooooooooooooon
O000DataChannel 00 000000000000 SCTP
odoooooooooooboooooooooooooo
gbooooboooooooobooooobooooooobooon
gooooooboooooboooobooooboooobooon
gbooooboobooooobooooobooooboOooooon
gbooooboobooooboooobooboooooboooon
OO00O00000O0OO0perf0000COOOOOCODOO
ocoooooobob 04ms000O00000O0O0 4msO0O
uboooobooboobooboooobooboocoboOooooon
oobOoooobooooooooooooboooon
3.2.2 0O00O0O0OO0O0O0OOOOC
Telexistence 00000000000 O0O0O0ODODODO
gooooooooooobooobooboooooooon
goooooobooboobooooboooooobooon
goboooooooooboo
gobooooooooooboobocooboobooobooo
goooooobooooboooobooooooobooDn
goooooooboooobooooooooooooooon
ooobooooooobooooobooooboobooooobooo
gbooooooooboooboooooboooooooboon
gobooboooooooooooobooobboooooDoo
gobodoobooooooboooooooooooono
Oooo0o00O000O00DO000O00000000vVes
OH204000000000000000000000O
0O WebRTCOUOOOOOOOOOOOODOOOOOD
oooooooooooool%oooooooooooao
gbooooboooooboooboooooboocoooooon
gooooooboooobooo
goboooooodoooooooobooboooog



O0OD0OO0OOWebRTCOOOODODODOO MediaStream 00O
do00o0ooo0ooDOoobDOoooOooSRTPOOODOO
0000o00bO00O0obOO0oooob0obOoobOoboobooo
ool oobo
goooboboooooboboooo 1obobbooooo
0o0o0o0oo0oooboobOooDooooobooooooo
goodooobooooooooooobooooooa
ggo

Telexistence 0 0 0000000 O0OOOOODOOODOO
0000Do0OoO0000oobOoo0oOooooO 3000000o
0oodoooooooooooooboboooooooa
godooboobobbbooooooobobobooooooo
gooooDoobObOo0o0o0o0ooooboooooooo
000000000 0OO0000oo0o0d WebRTCODOO
0000000000000000 DataChannel 0000
gooobooboboooooooobobobboooooooo
gdo0ooooboooobooooDbooboooobooooo
000 Wul ((3))000000000O00ooooooo
goooboobobbobooooooobobobuooooooo
gooboooobooobOoooooooobooon

00o0oDoObOo00o0o0oo0oOooooooobooOoon
goooboobobobuobobobuoobooboboboo
godooboobobbbooooooobobobbboooooo
00 WebRTCODOOOODOODODODODODOODOODOODO

4. JOOooOoooOO

0000000000000 WebRTCOOODOOODO
00000000000 0000000000 Telexistence
ooooooooooooboboobooooooooooon
doooooooooooboooobooooooooon
O00000D0O0000D000D000 OTelexistence 00O
goooooooOOoO0oOoOoOoOooooowscOog IETE
gooobooooooooboooooboooooooon
ooooooo

00 2015000 W3CTPACOOOODOOOODODOODO
ooooOOoOoOoOooooooooooow3coooooo
dooooooooooooooooooooooooo
0000000000000 0000000000 WebRTC
ooooooooooooooobobooooooooooo
000000000 000000D00000OOMediaStream
00 DataChannel 000000000000 O00O0OOO
OooO0O0O0000000WebRTCOOOOODODODOOO
goooboooboooooooooobooooboooobooon
O0OTelexistence D00 O0OO00O0O00OO0O0O0O0OOODOO
gooooooon

5. 0o

00000000000 CO000 Telexistence D O OO
O000o0oooooUo0ooooooOouooooooooo
0000000000 000oo0ooo0oooooooog

godooboobobbobooooooobobobooooooo
goooooooooboooooooooooooon
Telexistence 0 0 D0 0000000000 ODOOOOO
goobobobobobobooooooobbobbooooooo
goobooooo

ooooDoObOooOoOooobOooooooboooono
goodooobodooooboooooboooooooa
O0000D0O0O00DTelexistence OO0 O0O0O0OOODOOO
gooboooobooooboono
agd

WebRTC 00O Telexistence 0 000000000000
000000000 Telexistence DO OOOO0OO0DOODOO
godooDoobObOo0o0o0o0ooooboooooooo
0000000O00o0oooboooooboooboOoooo

ooodg

[1] Susumu Tachi. Telezistence. World Scientific, 2010.

2] OOO. 00200000000, 2015.

[3] W3C. Webrtc 1.0: Real-time communication be-
tween browsers. http://dev.w3.org/2011/webrtc/
editor/webrtc.html.

[4] IETF. Interactive connectivity establishment (ice):
A protocol for network address translator (nat)
traversal for offer/answer protocols, 2010.

| IETF. Session traversal utilities for nat (stun), 2008.
[6] IETF. Vp8 data format and decoding guide, 2011.
] IETF. Rtp payload format for h.264 video, 2011.

| IETF. The secure real-time transport protocol

(srtp), 2004.

[9] IETF. Stream control transmission protocol, 2007.

[10] IETF. Traversal using relays around nat (turn): Re-
lay extensions to session traversal utilities for nat

(stun), 2010.

[11] callstats.io. = WebRTC - an analytics perspec-
tive. http://www.slideshare.net/callstatsio/webrtc-
an-analytics-perspective-by-callstatsio.

[12] Charith Lasantha Fernando, Masahiro Furukawa,
Tadatoshi Kurogi, Sho Kamuro, Katsunari Sato,
Kouta Minamizawa, and Susumu Tachi. Design of
TELESAR V for transferring bodily consciousness
in telexistence. In IEEE/RSJ International Confer-

ence on Intelligent Robots and Systems (IROS), pp.
5112-5118, 2012.

[13] Bing Wu, Sung Hun Sim, Andinet Enquobahrie, and
Ricardo Ortiz. Effects of visual latency on visual-
haptic experience of stiffness. In Quality of Multi-
media Ezperience (QoMEX), pp. 1-6, 2015.



THE VIBRIAL BEAITTY SArIETY AF 1ML

ESETFLAITCAAVAMES (2016 6 A)

EREBERDENS

Applications of Airborne Ultrasound Focusing Device
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Abstract: High-intensity ultrasound is available in air at a focal point generated by an ultrasonic phased array.

The sound pressure distribution is well localized and its position is arbitrarily controlled. These features

expand the field of high-intensity ultrasonics to enable new applications.

Key Words: Airborne ultrasound, Phased array focusing, Acoustic radiation pressure, Acoustic levitation.
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In this paper, I described legal problems concern with Telexistance, especially about Civil law.

Providers of Telexistance could be liable when legal incidents have happened. The liabilities are intermediary

liability in tort liability and product liability. At first, I discussed intermediary liability in tort liability

reference to Japanese leading cases. Next, I discussed product liability for software reference to Japanese and

U.S.’s theories. In addition, I described some issues about private international law related with Telexistance.
Key Words: Robot law, Civil law, Tort liability Product liability. (3~4 O JELF— T — K)
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Human Interface to Enhance Human’s Sensory and Motor Capabilities
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Yuichi Kurita
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Abstract :

sensory and motor capabilities.

kurita@bsys.hiroshima-u.ac.jp)

In this paper, we introduce wearable human interfaces that can enhance human’s

(1) The sensorimotor-enhancing suit (SEnS) is an assistive cloth

that can unload human muscle effort. We confirmed that unloading muscle effort contributes to

improve force reproduction capability. (2) The sensorimotor enhancer utilizes stochastic resonance

effect to improve human’s tactile perception. The experimental results show that appropriate sub-

sensory vibration improve tactile sensitivity.
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1: Developed sensorimotor-enhancing suit for

two arms
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3: Fingercap-type sensorimotor enhancer
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