a3 —1

mXNAEE (fi30)

%
[

£ ook @

i X B B 2=FaTbta—<)AFRefAVWEEREII2=F—1a i
B4 B

TR, R CA~T— N4, 7 Ly PCRRE NS KL, BRERA ) ot gt AR =3
= —a w AT LN CEBINN /e 0T, TIBOBERTI I AT LT AAT L ADMRNTIY, BEVE
FOFE /2P T BIELARE T D, LL, 20T S 2% A Th 7 A AN 7 A AL RIEED
HaFpoala = —a R AL LTIREETHS,

ZHIZHL, TLalamlr—F—LIERT = 757 LRy NS BR SV OV, Flalamir—a— 5k
FRHE D A& LOEDeata = —l a B RS LD DRy N AR —Tdbhb, ZIVETE208 H
AR o= F a7 b AR Ry "°MH-200/N— R 7 3 BSE N TR e, MH-2BX ARSI s
—aarh, THBED M3 E HEO BEE R T,

AGICClL, S=TF aTba—= /ARy N LA BV ER S 2 = — gL DR BT
1To7=,

1Rl Fram | TV, AR Rk BRIIZ DWW Gz, FHET VAT VRS ZAD WA R, TP
» ABE O TR S S TR R bR =T 2 T e e—= /A Ry NVH- 2048 =V Tl
LTz, $7ebh, ALFRRD BREL R —al /ool =br— gy Fl/ VR AR Ve BR%EL
T BN Z e R U, £ LT, By MR AL DoS 2 = — s AT BB B S TR R L,
ZDEI Ry M U eAR o = — L a DRSSV E T Tt Qo VN Z &R ARFGED BT
BN LU,

FR2EEIMH-2ERHIEN T, MH-2007 A B BSOS R oV TR -, MH-2THE, /)Y ko=
DICTAFEREDS RSV TS, UinL, Z0/NSEMIT, FIEDIRNT AV R TR Ao S R CH
. TNEFEETH20IT, VAV Cllieda MBSRRSL QD 207, IERE T 1 e OB EA-FE,
TOHZENEEETH T, 2T, VA VRISOMBTET NEEATAHIL T, IR U A RS ARSI
HEFAC, T LDMWOERIALI- B MEETT VERE U, T, FRICID TR, faEspE
LINITINED Z L% 7RL ., IRETED A SRR U,

ERETL S LB RERU AT AT, UT A A N TMH-2 8 ECE A IOt — Lo v 7 F
VAT DRI EA 5 7 o AT\ CBER U, 7 MU 200 AT I e 2T It
BOBEVAT DR, R AR RENA R NC T A0l B—ar T — A LB — 23
M A, BT — A SR Ok A Ui, 1B O BB ERei i B IMH- 20 Bl L [F1H
§ D, o, HMDZIEL T, B EEDAN T AROAT LA W% RAZ LS HsRDE AT, iR Ea AL
BEIEDT R NEFEE ST,

AR ER R 2= — L a AR AMH-20ZNR  ClE, MH-20=3 2= — el A SR 0
RELTZ, T A TAT RN —bEEE LU, A7 — LT, 7 ——HCEBRLAI -, B pa3a
= —arPRERENA, FERCIES-oOFHIEE R MEmotion or personality] . [Line of sight |,

[Familiarity | , [Presence ], [Enjoyment |, [Smoothness of game progress | /= XWEHHL 7, Mgl




K4 i BIR

Skype (F AR VADT) ERATZ, Skypelk, BFEOFRIFEABR T, RO/ M- LTk
USSR TS, FRCIL, MI-223 Line of sight) & Smoothness of game progress |(D2TE R CHES4
7RL., Skype& BV iroR o oA — a0 EN IR 1S, —5. SkypeldEmotion or personality | (DIEH T
HEFRRL, BRSSO ORI BRI ARSI~ SET A/ VR
BerR WSR2 i — 2 e OO BT S I L ARSI, M2 RS,

BB RS L A TR DRI I, 32T a T ear—e A RO TR BSOS
HARRES 273D MH-2002" 77 492 A7 VAV v C4 B B (TEEE0) L3 B i (TR RL) O
BB BRI o, [Negative], [Question ], [Anger |27~ Z-2DBIEDTT, 1%H " HOBHE
WL, 4E BRI 783 I DL R 1R, AL,

ORI SRR ThL, BB G EE T RN B MR IEL, 5RO RESEE R U,




3 —2

B4 % Bk @

B S B B  Study on Remote Communication with a Miniature Humanoid

Recently, Internet access has become very popular owing to the widespread use of smart
phones, tablets, etc. These devices have enhanced remote communication capabilities.
The combination of a built-in camera and display is a popular option for video commu-
nications. However, it is still difficult to match the quality of direct or physical commu-
nication. In our previous work, a small-sized humanoid robot named MH-2 was devel-
oped for wearable telepresence system. The MH-2 consists of seven degrees-of-freedom
(7-DOF) arms, a 3-DOF head, and a torso scaled according to human-like proportions.
Meanwhile, to achieve rich communication between humans through the use of robots, it
is necessary to evaluate and analyze the mechanism of human communication that is ro-
bot mediated. But, previous studies focused on human-sized robots, small-sized
non-humanoid robots, or small-sized humanoid robots without human-like proportions. A
small-sized humanoid robot with human-like proportions has not been studied because of
the absence of such a small humanoid.

In this thesis, to achieve rich remote communication, quality of communication with the
MH-2 is analyzed. First of all, motion control methods for MH-2 are proposed and de-
veloped. We introduce a geometrical model which includes detailed wire paths and a
gravity compensation model with elastic rubber wires. To confirm the feasibility of these
methods, a fundamental experiment is performed. In addition, we developed an experi-
mental telepresence system, and evaluated its performance through communication. In
the experiment, Skype using a flat display, was compared with the MH-2, The “Indian
Poker” game was employed for the experiment. It is an ideal evaluation platform because
it is a psychological game that requires careful observations among the players. The
evaluations were conducted in terms of six aspects: emotion or personality, line of sight,
familiarity, presence, enjoyment, and smoothness of the game progress. The experimental
results showed that the MH-2 performed positively in two out of six aspects, namely the
line of sight and smoothness of the game progress. Furthermore, we performed another
experiment to confirm the feasibility of redundant arms of MH-2, because it is one of the
major features of MH-2. The experimental results show the advantages of redundant mo-
tion in communication.

From a comprehensive standpoint, the MH-2 demonstrated good capabilities for rich
remote communications.
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