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Abstract
This research focused on the conditions that the expanded Fitts’ law could be applied to the hand gesture pointing operation on
the large monitor through two experiments. The results revealed that the short control length of the hand gesture led to the high
application of Fitts’ law to the hand gesture on the small monitor. On the large monitor, however, this control length did not lead
to the application of Fitts’ law to the hand gesture. It was suggested that there were few conditions that the expanded Fitts’ law

could be applied to the hand gesture on the large monitor.

F—U—R: NNV AF ¥, 2 IRJC GUL, RAL T 4> 7 HAERE], Fitts O A
Keywords: Hand Gesture, Two-Dimensional GUI, Pointing Operation Time, Fitts’ Law

1. FCLHIC FEATEHZEBMBLNICERTVSY. £z, /
— "XV a O/NF 4 2T ALI2BIT AN Y
IT4E, 2k 5t GUI(Graphical User Interface)® Hr L\ T AT XL EDRA T 4 T EIE(Y = AT v #1E)
EREE LT, Y, FRVICREIN D3R ILZE oW Th, YUVRIZKDARA T 4 v 7THAE(TY
MIZB T DN R 2 ATF v IC K DBIEFIENRSE A HEAF) & TR ER I R 1E e [ & TR 36 B2 1D o0 B AR I Bk
ENTVD. NV RY AT X IZ R D2BEZTENR Fits DIEHIZHH T 2 2 LB LIS TV DY,
XA, EEMRBIERTEL LT N 2% LnLant, RMT ¢+ 27 LA (58inch) L2 5
Frle I e EN O BRIENRTE D 2 80D, RE VAT v BIEICONWTIHE, v U AEREL LT L, B
TAAT VA LOMERBNE WS EREARZET D TEWF & W 8 ID O BIFRICIE LT L b JLIEFitts D 1k
NTWDD. FERFZEICB N TIE, v 7 AL 28 1E MAE#EHATE 5 LTV T, BEFHR X —F v b
WOWTHRA v H—%F =0y NIBEIEEZ U v AZXNOLZTLRBRLRNT ERRBENTNSD,
T LBAERA T 4 v VBB LM & A A ZTZTARFRETIE, KT A AT VLA DRIIET «
VT 4 T EBEOREEEID & O B4R ~Fitts O ¥EHIY AT VA FEPIETRIGEDY = AF v BIEICET
Z 2 L GUNZ JE B8R L 72 |l )& & 7 /b (P5 3R Fitts ¥ AIl) 2 WM & AR ID & oo B AR T HK 0 Fitts 0 V5 HIl % 1 H
1 G RIBE SRR B E T H R TELEMBICHOVWTERLZBEBL THHA L.
Graduate School of Information and
Telecommunication Engineering, Course of 2. STIAFrBELHEFiItts A

Information and Telecommunication
Engineering, Master’s Program

%2 MEMIBIEFHRE S X T AT ER iR MacKenz1e(1992)i 2 IEGUIIC B T 5~ 7 A AE
School of Information and Telecommunication IBWT, ¥—7 v b A AWERA X — B
Engineering, Department of Management DO L X, KA VT 4 v 7 EIED K EIDIE Fittsd 1k

Systems Engineering, Professor

BlZfisR 2 e X oickRSh, v U X #



AR - FReE

EICET AR MTIET — % L0 Ex H &h 5 AR
QD EHicEREN, 08U EDOEHWHFESRCTCHEMA T
H T EERLTWD.

D=logz(%+1) (1)

MT=a+bxID (a, biXEH) (2)

Vo AF v BAEICOWTIE, MmmMNHW@ﬁ
TClE, /J— "XV aro/NBT 02T LAIBITD
BRERER] & INEEEIDO BARICIE, ~ U AAERICFH 5%
0.857~0.984 TILIEFitts D LRI Z WA T 5 2 & MR
INTWEH. EFRMT ¢+ A7 LA (50inch) & T
WEHEN, TAAT VLA LD —YLoBE)EHA
0.1,02m& L CEB YV /NET 4 27 LA DA OEIES
L RIERIZ 2 2 TV D R 52016 D% TiX, ¥
= AF v ERAEICE T 5 R & A DO BIfR I FH G
FO.83THLEFittsDVERHIZHH TE 5 2 &R RB I
TW5d. —H19inch® 7 4 A7 L A & Gl EE2mER £ T
AW 72Pino 5 (2013)OD % TiX, ¥V = AT v B{EICHE
9% IEfE] & R 1D o B AR 12 % G- #£0.510 T §L B Fitts
DOFEAELT LA TE D LA TRV &R
RIS TWD. £ 5 Q015)VOHFZETYH, A
Bi2m T KM T ¢ A7 L A (58inch) LIZcBIT DY = 2 F
YHEARICE T 5 R & WD O BIfRIC % 5 3£0.424
THEFittsDER 24T LA T2 L1 3A Y
RWZENRBENTWS., 20X D ICHEDHEIC
BWTIE, V=M Ya v DF 4 AT LA DX D RN
BF 4 ATV ADT 4 AT VAFBEICBITSY = A
F v BEAEIZ O W TIT B AERER] & K ¥ 1D o B £R IZ 4
EFittsOERH Z @A & s 0% LT, KRBT 27
LA DEIILT 4 AT LA A IR CHRBEEEN R
K 7edd, Ve AT vy BIEORME & WFEEEIDO BRI
JLEFittsO BRI Z 0T L b A T& 5 Lid g
WIZ EMRBEINTWND

:@kﬂT4z7v4L B LAY AF v HEAE
B 5 BE M & K RS ID o BY 4R 12 PR SR Fitts © 35 Bl %
HPFLLbHEATED AR ERWENZHRS M
T 2% 7= |2, Matsuyama® (2017)01%, KB T 4 27 L

CBTAYV 2 AF v ERIEL ~ T AEIEICHO W TE
BRAEBBLU CHEBRGFLZEZA, MEAEDOKRAS X —0
WEREOFBICHLPR2EEZAHE LTS, Y=
AF ¥ EAEICBIT DR A v F — O E R ORI
B H 520080~ 7 ZAEAEDO M E R TE ORMIZET 5
HENCBITHRA X —DBBEICHT HEBIEED
(L FCDEYA T E RE WO R EEERLL, & &l
FEOHBIREZ NEL 720, FINEEN RS 372 W E A 23
RN TW S, D 5 F & B E 2 Matsuyama b
(2017)D1%, %%&x:xa%v@ﬁf BN TIECDH=1¢&
LTWDHZER—HTHDLI D, CDEE=1D
AL, HAHQ)YN~ 7 A2 L LZCDM
=0.125: LEEHBAEOKRBET 4 AT L AIIBIT DY =
AF ¥ BARICET HFMIC O W THBME L, Fig.l
IZ/RT X D ICCDE=0.125D 4 O A CDl =103
Gl U, HRERER & K #EEID O B AR IR IEFitts D
EHIZHBHA T A tE R ELTWA. LMLEMAT
EOREEZRTERAOFLERIEKA~Y U A HIEL
T 5 &+ THEBRNZ ELRBLTND., 20

3000 T =212.48x + 1476.50
R?=0.2634

2500

)
2
é 2000 ® CD ratio=1
“E’ # CD ratio=0.125
& 1500
o MT = 205.81x + 973.82
S 1000 R2=0.5124
5

500

0
2.5 3.5 45 5.5

Index of Difficulty (ID)

Fig.1 Relation between ID and Pointing time
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Fig.2 Experimental task
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Fig.7 Relation between ID and Pointing time
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Table 3 Patterns of New
Index of Difficulty

D(px) IDyew

320 8.322

560 9.129

800 9.644
IDygw = log, D (3)
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