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Abstract

In this paper, without the use of existing devices such as mice and keyboards, has developed a particular
operation system running on human gestures.

The developed system is import the user with a ball that contains information specific operation. After
that the user can operate the gestures of operation assigned to the import ball.

Special equipment such as a user of the contact sensors or markers attached to it rather than be
controlled by the configuration of the camera image processing.

As practical examples of the system, the browser forward, back, refresh and operation has been
achieved.Each ball in browser refresh, forward of the browser, the browser’s back has been assigned.
By gestures that are associated with each ball the user can work on the operation of the mouse hand.
In addition to building the system, carried out the experiment on the usability of hand motion in the

real space and hand icon on the virtual space.

Key Words : User Interface, Virtual Space, gesture recognition, Stereo Vision
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B4 A—JI—X
NIRRT RAFw| IOR
HEREA 33.5 23.9
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fRERED 33.5 23.4
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IR R R (FD) 34.9 228
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RNGE TR, DN ER VB REN D 2G GG THD. £z, 2207 V—T
EHET D5 A t REN KN, T—F R3O EO T V=120 6nGE1L, 4
BT CTHER 24T 5 T & HIRD.

ZDIRTENE, Excel TTEX A4 MENILVMMAWEEDTESH TANOVA4) L) WEB
oY T7 R EHWS.

[ %]

. ANE O L EREOEIE L O X LIZFEBR L, Excel TFZ{ERK.

. ANOVA4 Z i@y L, [BREMEN], Tea NEIR) o EiA
. ENENOERS LKHERZFEA.

T =N

. Excel DR WT —F B0 AT 5.

o ok WD =

kM BRE 2K (Between-Subjects Factor)
BEOEME, Blx OWERE N FEBREZIT O & WD, EXMERIOEN
* PRBERF N ZEIK (Within-Subject Factor)
BEOEKMZ, F—OWERENEREZITO LIV, EXREHOATRIC & 20

FROFIET, MBEICHEEENDDINE IDHRDLZENTE S,
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®O6. DHAWMHER

source SS df MS F p

AMESHLEA(EHR1,2) 2699. 382
BEEHYRAGEML6)  17600.925
C:mEA LFAI~ (FH 3.4 10298.006
D:EEHYFAIAN(FEHT,8) 2155120
E:Faih o~ (41,5  1872.257

2699. 382 14.980  0.0019 sk
17600. 925 26.540  0.0002 otk
10298. 006 10.936  0.0057
2155.120 8.159  0.0135 *
1872. 257 4.983 0.0438 *

—_ = =

+ p<. 10, * p< 05, *k p< 01, *xk p< 005, *kxk p<. 001

BT DFRER, K6 DLDITEHWEEZENH T, pEIZEH L, p<0.05 2 bIXTHEAE

b Lnzd.
* SS (sum of squares) : &), (R 5. BIZE Xi 2> 5 FHEE Xbar Z 5| W o RAED 2 3F
i Z (X, - Xbar )2 L 2R BHETHIE, MR CEEES)

BiELs.

kdf : HHRE. BVWICHNZICENS 27 =2 OO L5 2 bOREREX, + X, +---+ X, O
BT . 728, (X, - Xbar) +(X, - Xbar)’ +---+ (X, — Xbar)’ © @ f1E
n-1 &0 F7.
kms . NMROEL FEADBUL, TOFRHMEN B (BERIOGHED) K bR F/ha< Ak
%, 7T, HIFENRAEBICE LS 225 KO ICHEE 2T 7=
SR TR S PR
W=D )
BHWORDLZE %L, ZhEaROBONMRHERTH D & DOER THES

(unbiased variance) & FE5.

IR MZPA N7
*F: FfE = [ZRZIN00 T3 -7 A0 FEPREIWIEZEPENNSLS 5.

[FE 7525 D S 5 i

*P:PME HEME.
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72 ERIDER

£7, FR 1 OBKETOMNBEBEOREFE L LL_THL. £7, FHinbERITE~
OBE) (5F 1:2-5:6) ([ZRDICHONEENKELRY, B FRiFm~0OBE) (54
3:4:7-8) 2R BICONGAENNEL o T oTz. BIZEEHY - 2L EBLL L FRIND
BAOBE) (& 2:6) BN —FRENKENEWIRBERICR -T2, DBV TYH, K12
EHME 56 IC-BRVWEEENHRTEZ. 2L, FRTXVEIZRDICONTEDT A
AR =T DRRVNEL D720, FELOLL RO TIE RV NEEZLND.

7o, BINOFRATHRA~OBE Th D5 3-4 L5k 7-8 DL, ESAH Y DOFEMH
T8 DI NFREN/NE L 2o TN D. T T-8 ETRREN/ NS oL LTERZ BN
L0, =P —DOHROFmSICERDH Y, HERIRFHE LT - 72D TIE RN EE
A%, BMOBmSIZH D EMEPIRALTNE NI DI, BREGRO AR =272 & Tl
EONLTVWHLETHD. FIZIET=ATEARALV—%f[2L %, 77y FEHBBFELES
WZRDEDICTDHLERNVEEDLN TS, AERTYH, BROEIITHY, 1OBRNLTF
AT ~EZESE 78 N —FREND RN SToDILZOFEL Y FR DD TIERNEAS S )

Fo, EFRELOTHLLoTEREOT v — N T, FEr 1 B0 09, Eir 4 0
R DIHNEWIERNR ST, BEOREFY (¥ 53) ZHAATHDLE, RDSH0
LU TWEFERR 4 OFBRZEIT/NE L, RDRTWNEE L TV 1 OFREIIREN ST

ZOFERMND, NEOEE L OEWNELEZDOTIIRNWES I . b HAATXTOWHER
FNFER 1 R0 T L, ER 4 PRV WEELUTZRTIE RO T, #1258 - T
TOWZFITENIH D 3B bns. £72, 3 RITEED IEME/RIFFN TE TRV AN
HDHOT, ZIIHEI VAT AOBEDOEILEEL TWHOTIERWNEEbns.

70.00

50.00 +
36,57

41.01 40,17

40.00
20,00 26.31
2000

1000

1 G2 £H3 SH4 EH5 SHe £H7 &kHs

X 53. SEBFERO X LVEEQ (HAL: 7 ')
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7-3 EBR2DEE

TR 2 OBRTHD. TNENORITICH Do RFHZFEE LT bDONREK 4 THDH. N
VIRV AF v LU AT D L, BERRIC 10 I OEBHTND. w7 R0
&, BIET— YL BE, BIX A DI — YL B SN ERLSIEEL LD THS.

LL, RVATLADONY R AF ¥, —EHCHE2IE0TH, RAEZER EOT
DT A ANNIETOSNNEL TS, FOIEMMRAERBRGZES LGRS T2
Y, SEIOEBIEHBICKRESEBLTNDEBLOND. EREL-THL Do HHE
OT 77— T, REV~TALDENZSNEWIFERDB L o720, FTERIETE
ZOIHE AV, BIEERE ETIURENCT KRR E0ERbH -7

ZOT U — MEREND, BEMEOm EE WD DIE, VAT ARIRICKTT A G A E 2
HAEBELRBERZFLEbNS. AT~ AD L S RO ASEER LD L FE AR5
THHARY AT LT, BEtEom EnTcxhE, M bES NS WREMENH 5 D Tl
W2 A9 .

F 7. BHEAEA B —T = — 2D EEEEE
IEALA—DJ1—ANKRDTIAFY] IR
THEBERR ()| 349 22.8
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FBEE W

=P O — R R AR S F R, WA T B o L EG LR
IZEDFRRA DT 3 WICMEDHEE, = AT ¥ ORIE AWV AT LD 4 i
WTE. 3RTDORAEMEH S TZ A DO Y ¥ AF ¥ 25123 AT ADBE, 2—H—
& o THWLRTWEEEOB L, 2—F =283k LT 0 &9 efone EORREN %5
ENEEE LB, ZNUODHERITTANT, 2—HF—RNA ML AT U —%K L 5HHR
WY RT BIORBDINE ZE, BIXRITHEINTRWETED. KRUAT AT ELETEE
TIERWVENE L, FRHCEBIEEO R TROEMZR 3 WInOMNEEEOIE, v AT Ak
DLEE LT fps DREMRIZ K DV AT D OEFMED LR EIZE O DB ENEZ HND.

AR ARZER] & E2EFOF ¥ ) T L — a3 B L TE, BERUFESHTICELTE 2IE
2 NOFT —ZBAFHI LiginoTc. 7272, BAZERBOZ O O T2, 46, F
DFEMET: 3 WO BEREOTIC T LI Y X AUSAOMBES Z 225 E3hiE, Fx U
Tr—va Y OEMEIEERBZZ DD, FRIRO LS RFORE IOEN, FORIO
BNEWS XY REAER R ZFEEREZX YV T L= a itHWS & T2 B
FHEBEE IR COIZ O BNEFE LD TEHZ2WNE b s.

70, BFOATEEEICHA~D &, Bt - BETRREICBI L T2 IE EENEN G
DD, AL—ARBEIZBELTEEES>TNS. bhoh, EHHOELTETHART
NEFEL—F TR T NS AT ALV RV, 20D, Tu7 T LOMEILD
A=Y=t U T 4 OmEELEZLRITIITN TR0,

WETHRMMNELHHN, ARNLATZY—D%WE, 2—HF—E VT O ENTER

X, AT 2oL HGLHIZ L DY = 2AF v iliks AT L OEROEII 0 ETH
LHEEZLND.
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A

ARAFFEO— 1T A AR LIRS OB (BARIFSE (B) 18300076) DB A 1F72. Z 21
L THEEZRT.

iz, KAREZED DITHIZY, SRR TG A THE £ L7 IBEORFEE LS G #
TR R R BER R Ve LE T

KREFFED L AT DELEDOBRIC, SIS R — h&2 LCIHE £ LizY AT LAGFEAFFERT
BRI 2 LET.

ARIFTEOFMERR OB, YEMEFEN DT =X DO F LRSI THAITAEE £ LIIEEK
TS AT A TR 4 4 (L ERRICEST N LE T

Z LT, FHlEROPRE I ZHITEE E LIE S AIEH N2 L ET.

-
—
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