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Conveyance of How to Grasp, Based on Positional Relation of Hand
and Object in Remote MR Collaboration

HIROYUKI ENDO™ TATSUKI TATARA'
KEN-ICHI OKADA?

Abstract: In remote collaboration, Worker and expert can have a real object each other by using MR. However it is necessary that
using a data-glove or infer grasp appearance in order to an expert instruct grasp position and shape to a worker in real-time. Then,
a data-glove hinders an expert's natural work. In this paper, we propose an instruction method of a state of grasp that based on
only relative position of hand and object. At work, an expert can instruct grasp position and shape to a worker without a
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data-glove, because a system measure only hand and object position.
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Tablel  Classification of grasp shape.
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Figure 1 The example of Virtual Hand.
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Figure 2 The configuration of System.
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Figure 3 Virtual Hand.
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Half-translucent Virtual Hand.
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Figure 5 The image of inference processing.
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Figure 6 Wood Block.
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How to grasp box A.
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Figure 10 The percentage of questions answered correctly
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Figure 11  The number of mistakes.
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Figure 12  The grasp shapes, having many mistake.
(left)Power Grip-Hook Type,
(middle) Power Grip-Extension Type,
(right) Lateral Grip
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Table 2 The position gap of grasp.
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oo THUIBEBFETVEERT D8, 428 (3) Tk~
72 & DI RE DI EBROFRMEEED B 720, FFOXR
EIEREBIMEoZ ENFRZEBbd. RMERT
ETIHXTOHONME & WKL OMRINLE & KBRS %
HEBJ L T2 SERE I AN A R SN T 0RO
MEICHSDIEEZGLED. Lo TEMFOHENEL o
2 LI IV REOROREE LY RICIEZEELTL
FoltnlElEIZLND.

6.3 KB 1 HHLEOMERRM

HERALER D S FrZERER 1% 0.90 B Th o7z,

Z OFTERENIIHER FEICBIT D, 7L — 2 EOEOH
M52 K& < T H2HFTHEMBTEERD, BT L ol
HEEITIR S TNWDTD, EMRRBTFOAERNKE L 72
D, EREBOHRRENMI o TLES. DEVEME
FOFBNE & HERLE O FTE R N L— N4 7 OBMRIC
»HD.

7. F&oH

=E MR R ERICRB VT, (BT E AW CEERETR %
TOFRMN I SN TELD, RO IE, EREHE
EEF IR T AIET — 47 e —T0RNEThoT2. T
— 7 a—7% A WIBRLE, ERFRS O RN T
LA IR RERE CEER Y T4 A AENE
RbhTLEY. L, 2—VPEF—F s n—7%%E
THZ L THREDKENRHMLTLED.

ZZTCARBTIEBEREOT L RO LE 2 £l L
TR E SRR OIR TR RE L. ERTi®
& MR BREEICERBWC, RIBOEREDOAR OS2 F%
FIHTRT 52 LT, 5B MR BRERICBOTARET
HEIXE OREEMICIEER I TE DR RERMsEs 2
LR B D ERAET S.

EBROFER, 18R OEFFHIEOBEICRIT 5 EEEIT
REDRICEFPEOKRER TIRBLZ 9, fMIVEEY
HO/NEETIIREZT7 EThoTz. DF D KENRITE
FEDREIZ A TH Y MO k2 RE, 7
A FIEOIE L WL WO RIC AR~ 2. F
MEDOXVICEL TS, MLmo XL oFHEITA M
1.8mm, FHAMIT 13mm, BATE J5mO X L OFRIfE TR
JFIENC 8.4mm, e RAEIX 25mm TH Y, EEIEO X i
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B, AT & 53k 25mm LINICIRE 5. F 78 F
OHERNLIR DO FTERERIZ DWW CTIEFEY 090 BCThb &
MOt T AT DT HDEEZDBND. Lo TU
EOFENSREFIEIC LY IR MR B#HEEICBO THER
FFT =2 7 n—7 & DT EER TR oRmRr LS &
UTNEALABET DL ENARBTHLIEZZOND.

8. SERODEE

LENEY TAX A MR RE OB RBEEER IR
YA L EEMICEEERT o0, BESFKRREE %
T DR T EC DO TR TR EEE O R H OIERF LS
LiRELEroTLEY, BiFoBECHEL Xz hun
S LNOUERMETHD EEZLND. HIZIE, HiE
AR L DB OMBERHEITOWBENS EOE & 0/ —
VTHDLMNERETIETHD. NI LV IAEF Ok
BEICEB T ABUBORIBEME LY EfeboicdsZ b
NTELHEEBEZLND. (KEBFOREMERICK T HHIRS
HEREICRET D Z & T, LV IERAIEEFESBORET
DAEREREFT L TWE W, £72, S EIFE L Rrgsh
DAREFIEZ TR OMSL TEEICH AT, EDRIWEE
FaE L TV & 720,

BB AHIEO SRR A AR SRR A A (A)
AR % 5 22243037 (2013 4F), H7oF Y/ VRSO
EZEviTbhi.
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