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Symmetrical Remote Collaboration System for
the Real Object Manipulation Work by Shared
Block

Kiwamu Sato!, Natsumi SatoT, Ogasawara Naohito and
Hiroshi Nunokawa'

Many studies of remote collaboration system for the real object manipulation work are

performed. However, it is difficult to coexist in the symmetry of the manipulation and
the symmetrical existence of real object.
In this paper, we propose the remote collaboration system for the real object
manipulation work using shared block to solve it. The shared block is a part that can
express various shapes as well as the block of the toy. It contains a CPU, Zigbee module,
and two-color LED. It is the intelligent part that has the ability of sensing connection
between self and other blocks, sending connection map to remote blocks, and
presentation the assembly process to the remote user.
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o7y 78GR~y T D7 7 A NM~OBRGFELITH. o —2F7 v v 7 ik
RVyféﬁﬁL,ﬁﬁ@%?)V7%R%3DTTEML:~% CHERT AT R Y
7 ¥R~ » 7 3D AR LARRE & FED. ABEREIT 4.3 Tk~ 7z, FERMIR LA 1EZE
— NIZBWTRE I N7 vy 7 #R i~ > 7D < AR ERFE O 7= 8 O A B #%
RETHD. BT, HAs U EEE LA LW, BREa2—VRzT ¢ v
570D 3D BRTT v MEREEEET A TETHS. 3D Al LEREIX, Java
3BDAPI Z VW TEHEEINTWS.

534 JAY I BREBTED 2L

RED 2—)ViX, 7T ry TR~ Y 7TEBITL, AL Ta—WFIiox L TR
95 LED ORI N — U R T AR ERF ST 2 — L Thd. VT VH A LA
SNTHAEEE—FR, BIQ®U TAZA LABRIEFEEET— FiZBWTIE, HPEHE
B 7 1w 7 85k~ ~ 7 D433 6 D LED jSAT 3% — v &R+ 5 . HEF
FERIEEIEEE— FIZBW T T vy ZHEFERROITED 2 — A7 7 A VITRIEL
77 vy 7 EERIRIL~ » TR fENT U LED ST /8% — U 2 LEAET D

54 EHRREEZATVXL

5.4.1 70w 2 R

X 10~13 IZBWT, AR, Fvohdfllovaey s (Fuy 2 ID:I1) Fiowy
— BT, ERN, Foslloray s (Fry 2 ID2) EHOT vR—EUThD.
(1) BEERTOMBNIRETIE, BV —E 3L 2 ANE— RIZL, &HICHREIC
TA =7 FNT y FREICRESHTWS., F0O), nU—E 3Ly HI LA
WATNZI TS, TouN—EUr 22 ANNE—RIIHELTHY, o, K
HEHWTCTINE T LTH D, T o= 3L LOW LUV ADIZR -
TW5,

70y (ID:2) — 78y (ID:2) —

—VC?D‘yO(IDﬂ) —VC?D‘yQ(IDﬂ)

TuIR—E1E L 7%' I A7 —E 1% TyNR—E1E L 7%' owdD —E1E

Vee Vee

TYIR—E 8% L 7%' é H AT —E 8% TyIN—E8E L 3 % w7 —E8H

GND .

B 11 #Eek R

T GND

GND o — —— GND
X 10 #IHKRE

(2) WHEICT oy 7 N EFEESND &, GND LESEVRENENERSND. ¥
11 TiX, 7u v 7 OBRMICEBIIEH D 2720R, il LT, 7ry 7 IDil OR
J—tr, 1, 8FLTuvy 7 ID2OT v— 1, 8F, BLUGND OLNFi
FhERIn-tbo L35,

(3) ZhIZXkY, TuNR—CEUrRNIALE T ERNTNVWDHIDOT, saU—Er D1, 8F&
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BB LOW L-Liz2 v, 7 a v 7 ID:1 TEVIALNEET S, Zhicky, 7o
v 7 1ID:1 @ CPU MBBIRAEIC 72 V), Zigbee X CTEHIL 2T AlZ, HHODID: 1 &
nU—tr 1, §FBIHEMN b LE@MT 5. ZOREATIE, Y- U0 1,
§FEE U THnb-o7c) T & ULMHART, HTEOID LV UFEFIIAHATHD.
F72, 7u vy 7 ID2IFRIZHBEITERND T Sleep REEDEETH .

(4) 7 vy 7 ID:1 PHEMAEZITZEHS 2T ML, 7y 7 DI LT, £F,
EROHoTn T —E U 1HFICE—REEETDH L DI Zigbee XA Ta~y F&E(E
T5.

(5) T—RKEFa~v  FEZELE7ry 7 DI, nu—vr 1 &L T2 B2
JHAE—FICZEF (K12) LHIZHAL, @BEOE—RICED

78y (ID:2) — — Zayo(D:1)
TYIR—E B H <« A7 —E1E
. 7%, Yeo .
TyIi—E8E L i owdT —E8H
GND . T GND

X 12 E— RZEEIREE

6) 2L, 7y 7 ID2DOT v/ X—E L 1 HENHL LR, 7a v 7 ID:2
TEIVAARFEA LT v v 7 ID:2 O CPU BNEBENRAEIC/2 Y, Zigbee B THEL Y 2
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PLEDORSYVEVICE -, HHI AT AII7 ey 7 ID:Il Oy — o 1 HE Ty
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Z (2) CHEHMmINT MOy (FITIE8E) ICHITHIZ LIcLV Ty ry s ID: ICHE
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542 70v 0 DEtEs
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IZHSx, Tuy 2 ID:2 Oy 7GR~y P ERET A ENRTXEDT,
Tuay JEOSEERN AR TSI ENTES.
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BAIE, UTOMEERDO ST EZITo TWART THAZOWMEDLEZRRS.

61 ETU VT MEEDEM
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