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Abstract:

To resolve the “Fat finger problem”, interfaces using movable background (called “Movable Background
method”) has been proposed. However, the performance evaluation on these interfaces has not been done
yet. In this paper, we conducted two pointing tasks, one is that of Fitts’ law, the other is to assess the
performance of number of cursor. The results indicate two things. “Movable Background method” is follow-
ing Fitts’ Law. Operating time of “Movable Background method” becomes shorter as the number of cursor

Evaluation of pointing performance on the Movable Background

increases. Finally, we considered “Movable Background method” design based on the results.
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DWTIE, W=V L TEIRINDIFPTH > THERITX
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NI A=RIE, =7 v Mg W » 3 FEH, HiEiZ
KRRINDEZ =7 v D Nygrger = {1,25,50} D 3
MM, BEHICERSND IV LEN 413 TR
Newrsor = {1,4,5,8,9y D 5 M THS. XTI A—KXD
BMAGDLEI, 3x3x5=45Th5. 147 TEIRT
5=y MEIX10ETH 5728, 45 x 10 = 450 fAD
R—ry NERBERXES. Zhz 1y beLT, 28y
FMT5. &y PATIE, 785 X —&Z ORRIER IZHLELEK
WCTCHEEA Y Uiz, 9TIZ D& 20 R DIRE A 12 X A,
1y MMEb o212 1 SEDORFEZ XS AT,

EERSMZFEIZIZTE RO EL, »OEMBICEEEL2T S
kiR E UL

4.2 R
4.2.1 1#B{FE5R

BAEREE T 12 DWT, #0RL DD 208 (K
WE) ZATo Tz FER, Z—=7 Y MEW (Fy 10 = 77.880, p <
0.001), X—=27"v M Nyarger (Fa10 = 9.035, p < 0.01),
71— WL Newrsor (Fi20 = 40.562, p < 0.001) (ZTEZR)
ErA SNz, RHEEMAIZASNED 72, X—=7T v MG
WIZDWTIEEIENPSBZEYLVWRS., £oT, &—
T M Niarger & 77— W Newysor 122V T Bonferroni
DFEIZTCLELKZITo 72,
4.2.1.1 =7 v M Nygrger DEELR

2=y NEDSHEINT 2 L BERIIEE L o TV .
UL, ZEIEKOMERTIE, EDX—7Y MY Nirger
DHAEDLETHAEREIALOONLRPR o7, BLEDZ
EDS, B=7w NP Z B L EBERBBPEL REE D
D, BERBEAOREIIRE IRV E VWS,
4.2.1.2 H—YVIVE Neyrsor DZELR

BEREREI T 1%, 4> 1>5>8 > 9DJHIZEL -
7= (k2). ZEHBOMEER 3 IZRT. Newrsor =4 &
Newrsor = 5y Newrsor = 8 & Neyrsor = 9 DENTIZEE A
MASNEP Tz, TOIZ NS, Hlh—Y LD
DVWTHRERFADHEEIIREL R VWEVnZ 5.
4.2.2 Y= v hEH—YVIBDOEEIEH
BETDIRIOX =7y MiE L EBRIZHE 72—V
PN S, FEHME Ao 2RO, FEEME A, eq 12D
W, #0IRL DD BN (KERE) 2f7-72. &
B, =Y VI Newrsor (Fi20 = 288.050, p < 0.001) 12T
FREBALNT. REFHITAONLR P72, o T,
H = IWVE Noyrsor 122\ T Bonferroni D FiEIZ THHELL
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£ 2 H—VIVE Newrsor &EAEHER T

Newrsor | ¥ [ms]  BHERRZE [ms]
1 8278 480.4
4 8321 511.5
5 7853 483.9
8 7497 477.8
9 7383 408.5

K3 =YV Newrsor 2ZHIIK L ZBOBIERM T OFE

R p
1 4 5 8 9
1 - n.s 0.003 0.000 0.007
4 n.s. - n.s. 0.002 0.010
5 | 0.003 n.s. - 0.007 n.s.
8 | 0.000 0.002 0.007 - n.s.
9 | 0.007 0.010 n.s. n.s. -

KA H—VIVE Newrsor &FEEHEE A ear

Neuwrsor | ¥ [pixels]  FEHEGRZ [pixels]
1 135 2.18
4 208 1.69
5 133 2.89
8 209 2.67
9 134 1.80

K5 =V Newrsor 2Z BB U ZBROEBEHR Arear OFH
HEE p

1 4 5 8 9
1 - 0.000 n.s. 0.000 n.s.
4 | 0.000 - 0.000 n.s. 0.000
5 n.s. 0.000 - 0.000 n.s.
8 | 0.000 n.s. 0.000 - 0.000
9 n.s. 0.000 n.s. 0.000 -
Bl 7.

4.2.2.1 A=YV IVE Noyrsor DEELLER

71—V W Newrsor & B Ayeq DIFIMHE % K 4
2, ZEIBKOEREZRITRT. BEEZHET 2,
Newrsor = {1,4,9} & Newrsor = {5,8} D 2 BIZHHHT 5
ZEMNTE, Newrsor = {1,4,9} DIF S WA I FEE I
At DL 2B, EVHZ L, TR —VILOHFEN
FEREME Aoy ITHEL, RRIZA—VY LD HZHEITE
{775,

5. ER
5.1 HBE

B 3EOKENS, BE DXy TEMEIZE AR Movable
Background AFRIEHR T VT« VIIRBEREVEWVWZ S,
Zhik, Fat finger FEEICBWTERE INBFIZEE A
IN—Ta VPRI NN S THhD L HERING., £
72, MEBEZHERLTPORETHIENTE S0, fiE
DWHBENTEIREEELHEDLERNEEZEZ O5N5.
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5.2 Dy —4 v MABEEAICHETL S HE

Movable Background AR Ti%, X—>7 v %2 ERT 3
OICHARREBHIEIHENH L. ZHIZEoT,
DX ="y S DEEIMIIET U E S @R FEET 5. &
SEDMERNS, BmEIMIHZE =7y b EEIRT S5
X, Z—=7 v POMEZEEL TVWIEETHIEVSL I L

WRENZ., £oT, 2= v b2EEEIRTS L5
AZIZBEVTI, ZOMEZEHRLTI VYR Tz — A%
HTBERETHS.

53 A—YVIBEH—VIODLE

BEABEDRERNS, H— VDR RIZH BIGE IR
LWL B HE B A SN, LI L, HRAZ—=VILDE
MEIXERERIC R E 2 RIET L RSV WHERTH -
7=. Fitts’ Law (25 %2 51X, BEITEM G b 128
FERRIDNEL 22133 TH S, DENS, h—VILHER
R o 7B A2, BIEDAMC R 2 HE T 5 BHRPEE
THAREMELEZ 5N D,

F72, A=V IVEDEEZ BT 0N TEIERAEL 22 5
fEr s ASNTz. DAEDOFERNS, =YV ILEEEP LT
FHETHZ2IZE T, A=V EHFRPSHEL THEME
Wi 2 MiF T E 2N RB I N, EEORY T4
EDBRDP S =Y I EHRIZEITRWGEIZENTH 5.

6. BbHYIC

Movable Background FADA > X 7 = —AIZB I} 53
KR RA T 4 v Tl Z T o 72, #5H, Movable Back-
ground /5 Fitts’ Law (Z#H &S5 Z & ARE Nz, 2
NIz & - T, Movable Background D1 VX7 =z — A
AT Fitts’ Law [ZH & DW= E X 2B ATE 5.

¥ 7z, Movable Background /5D 71—V VI & L& T
DWCERBMNARFM 21T > 72, R, H— VI EALEIZ
& o TEAERMDE DS Z e BRI iz, Lrl, =Y
IVER & A7 D BB P BRI Z2 MBI DWW TR MRET 3 5 44
WD 5.
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