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An Experimental Evaluation of the Validity of Fitts’ Law

Masatoshi IDO*

Abstract

Fitts conducted several series of experiments and assumed that the time to move a
stylus from a starting point to a target was proportional to Index of Difficulty. Then he
indicated following formula,

Movement Time=a+b log, (2A/W).
A is the distance from the starting point to the center of the target, W is tolerance limits
that is the difference between objects and a, b are constant, This formula has come to be
known as Fitts’ Law.

This paper describes the result of the experimental studies for Fitts’ Law through
two series of experiments and using Predetermined Time-Standards Systems data. Those
experiment were reciprocal tapping task and Pin assembling task. PTS data were MTM,
BMT, WF and DMT. ,

Those data obtained were analyzed by regression analysis. The result indicated that
the relationship between MT and ID was liner and then Fitts’ Law was supported. A clue
to the possibility of estimation of motion time was got.

§1. #

il

BhERFMlOHEEE Y, PTS # (Predetermined Time-Standards Systems) #% % Df{FERY7e
YOTHBA, THMEREF2 Y ANEOME, RAFRENRYHAEIRIWIEHBECRR

BUEIRIC & DR MIR LI E SV CHFIR IR HEL L 5 ET5 D TH B,

ThizHL, ABIMEERZTSBERIIE, MILRAE L = XA TCEOFEEORTICLE
A ABEIN S, LAt TIEED LRBIED b O & T O MBBEEN B SLhtich

i, WHEBOBRAND, BIFRMOHENTIRLLSZEMNEXOND,

DX SFBE LA 1 DOFAERFYT AP IZP. M. Fitts O H 350, Fitts 134T L
dRLEDOEBAS S Tixiev A, Human Motor System i 8BGY BEHA Lice LD, Task D

Amplitude (A) & Tolerance limit (W) #i=a v b r—AXh, #EEIIREKD Rate T Task
ZETTDILOTIHRI B HI1E, 1Response ¥z b DEHIERIL, %D Task ® Amplitude
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%2 Tolerance DEH L > T LHEL T D Response 247 b OR/NPEHIHRE T2 &
5EMENT, ROZESOHEB YR HF—D Reciprocal Topping EE T, EMRE (A) 2~
TTEIAI-ER W) OZ2DEHD Plate % Tapping TAFET, ABIVCWORY
5% Ab¥Tfih, Response & L TEHIFERBMNE Shiz. Dise Transfer OF=D
#Bul, Pin [iERE (A) & Disc DFLEL Pin EE DE (W) i« DEL AR TTDL
hic, H=FRi2, Pin Transfer fERA T, Pin OREDOERE (4), Pin ©/XE Pin OF
LDE W) PELIEDhT, CORROERNL, (W) 0h3WE, (A) OXEVBIEHERF
HIR D LR LI DU h SEHIEL —loge W/24 bit/Response ThH b,
MBEE L, —log: 2A/W &, 1Response ¥7ic h DFFERHEI & Db L, “h#% Binary Index
of Performance (JP) & XA 7,

SIS ST A
IP= p logz v bit/sec (1)

SO IPR=ROERERCINI—FBTHAH LMREh, EHBRILLIE LI,
25T Fitts 12 —log: W/2A HEEEEIEE (Index of Difficulty: ID) (FEDY, ZoD ID &
FOMBIRFE & XXk OBIFHRITH B & Liso

2A

Movement Time (MT)=a+b log: W

(2>

a b: B
ZOWED BIYL, Fitts AUR LAHEEHEEENERRH & ORCESRHMRGRLSFET I,
EONERMFREIL IV PTS OB FELXE > THRE L, oEC X b EERBIERRS
HBDOWESEOWTHERELLIS ETHLDOTHD,

§2. ERICL DR

2.1 RB1OAR
A) =FAMEE
Fitts OF—FRICBL LR TV E L, BFCHE-ARvEHED, BETEESCE
M- BESHCER T3 BMIRBIIE¥. Task ®© Amplitude & LT, BHEEETAENMFH 45°
DFH A 10, 20, 30, 40, 50cm DEREY & - e Tolerance limit X, = DA, _VvEDERE
HEMERLDELLDD, RVEOHBRIERTCEL/PMEIV-0C, BEYHRL L, BE
WEHZL, 6,10,50mmE¥BE LI RBLA 7Y b E 1 TS,
B) EoRE
XABIVHEERA LB IR BEHIZ <1 70 AL , FHBBL, =AF« 24=— (B
FEBBIHEN) CREMEONEX 1T - 7= (0.01 sec Hifir),
TERRI25H 1 2 A JEL, B XOKRRDREBRETHLDCE6 Y1 7 L ANL0Y A 7 14
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0.3+ MT=011,0.15
X 7 B ¥ E— Y R

D
Bl HBRIOVATYL B2 $H10ID & MT & DB

BETERREL, TORBHEZ IBORRT -2 L L,
C) #ERELHRFE

BHEIEHZBFFEI R, RRCELHHTELTHE, BRI 2HRvER LI, 1F
FEEILBEOR—RE L, FRIIBBEER S kit, BEDHHER 3 KEOHZAHETISED
DIEF LY, Thi s v £ AR CiTbel, —(FEART T L L 2~3 2D kiA
EVEHECIIBBET o

2.2 RERiIOHER

RBEHL D ID RDW{ LI MT LOBFHER 2R T, R GEEBRAOBEN S 5
Mbhd, ID %BEER, HREYRIVELELLTEARBIHII XTI LE 1 0FREB 1.
KEEEOEEHZ,

®1 R ORROSHITE

= A S.S O.F M. S F.R
1} # A 1. 1456 1 1. 1456
® U E:%. 9] 0. 2044 13 0. 0157 1.23
* 1 ik 1. 3500 14 0. 0964 7. 38**
=) #= 0.3845 30 0.0128
gt 1.7345 44
£ L= i
B A 5.8 O.F M. S F.R
[l it (180 1. 1456 1 1. 1456 83, 62%*
= % 0. 5889 43 0.0137
&t 1.7345 44
T | Rr.c S.E T-V
X 0. 1067 0.0117 9.1455
| & & H 0. 1505 0. 0603 2. 4942
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Fy=7.38>F3$(0.01)=2.76
ERDERTH 10, BROERBHZOWTIE,
Fo=1.23<F33(0.05)=2.07
tigh, AEThRWILMbhote £2T, HAOEYEERT/—A L, EREN H:
B=0 DREXTT 5.
Fo=83.62>F'44(0.01)=7. 29
2%, Ho%RHID & MT L 3—ROBRICH 5 = LA HB L1,
3.1 RR20RK%
A) =F AR
Move BifFORENIEBCHIEL THNTAZ LXBLNTHEDT, B2 T Amplitude
¥—EHMH L L, Tolerance limit D{RFEDOAXEIL IR, FORHUMYBRTFL = FAEEYS
E Lo
BRETFEANSN 45° DFHE 20cm DL ZARFEFTEVRBVWTH B, chyBLFEHO 7 L
= MBI oA TV BHRFBAL, VT, TORMACRBENTVEAL , FH2 vy
L, ROOHRANRD LV SEFRIDEATTERTH S, Z5T52LIZE DB HEE
DOMME L EREFBRDORD E LA BRI LI, ZRL4 7Y b2 E 3R,
B) RHoLH
Task O Amplitude & LTHEE%Y & Y 20cm & Lz, Tolerance limit & LT, BESyFi:&

BAHTELOELLTRDONZDLE E DR EL £2 HR20TREH:
fo WAL LCAMEOBBOFH L REAL, | VB[R &2 °4E7 1D
BEHELT, FTECVvOBRREHLIZDE VLR 4.2 0.2 95 |10.97
- Ve _ . 4.0¢ 4.4 0.4 90 9-96
95, 90, 85, 80% i OB WA S v — PR L1, 47! o7 8 | 9.16
50| 1.0 80 | 864
[%;,_| If:,..-”.,”ﬂﬂ 6.3 0.3 95 |10.38
T e 6.0 | 67| 07 90 | 9.16
7.1 1.1 85 | 8.51
7.5 1.5 | 80 | 8.06
pEARCE m— 84| 0.4 95 | 9.96

Pin

ZOOM g.op | 89| 0.9 90 | 8.80
9.4 1.4 8 | 8.16
10.0| 2.0 80 | 7.64
10.5| 0.5 9% | 9.64
Target @ Switch button 10,09 1.1 1.1 90 8.51
1.8 1.8 8 | 7.80
12.5| 2.5 80 | 7.32

E3 H®B2oLv47Y (mm)
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Lichi-T, RIZEFTERRKG LY, ThOoDHZAGHRCIVICAYDOEER LIS,
C) MEDH®
Position Analyzer (BARE) % {Ef LREMEDNERTT -7 (0.017 sec HfI), HFIFT
EVEBATHEL EFROIERE IVRTC VR ILCHLELICRO SRR REN R L7 5,
HER 1 LRBBYA 7 AREL, ARLERCLD 694 27 ABND20Y 1 7 LB E TN
BLL, TOFHEX IBOERT -2 L LI,
D) #&E L RBFH®
BREIER 1 LR IEFERTFREIATHS, EB ] LARCRRBL o8B Y
T, Bhict29BA*EB LY. SBREVWTIRETFAT MTM R—-A%HRLE, LK
MoT, FESR— AL MTM OE#~R—REVWSDTH -1,
RBRICVEFLEDEAEHRICIDVIGEY DIEFRETOI LD, ThEL&T5v¥als
WEFECiTtc, —FENRTTHI L2 ~3pHofkiALY & Y EFSLIRMBLL,
3.2 RER20OER
RREEID ID 2RO\ MT LOEFER4crRT L, GEERNGIAIAELR,
FE 1 LRAERFERSR I VERS T ok TO/BRIRIOHHEMBCTTED 1 KA
HETHHEHHBL, ID & MT JEHRMBRICH D LHER SR,
£3 RR2OBEEROZHINE

B B | S.S |[D.F|M.S | F.R
~ 0.8
Er B &% (1% | 0217 1 | 0217|108 5%
S ot @ 2| o.071| 46 | o0.002
0.5} MT=0.067,-+0.165 %i' 0.288 47

o ﬂf 2 dad. L 13 2
6.0 8.0 10.0
D

B4 L8200 ID & MT L DBk

§3. PIS F—#(c& Biget

B 2OMEFEETFAEHNRLLT, £0 ID trhewitT 2kiEER PTS ROERFET
REL, MBORRELRRILAET, ID & MT LH—REFCH D08 5 RN T 5,
3.1 TF—9DEM
A. Methods Time Measurement (MTM)*
MTM =317 5 Position ¢ P1SE, P2SE, P3SE #WH L T54, ThLhORHEVDOE
ADHFERIX P1:2.1~6mm, P2:0.25~2.0mm, P3:0~0.25 AL LEINhTWBDT,
BEHLBEAD L OB, ThXhohlfivr: s LT L. ¥ Move i 2,510, 20, 30,
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40cm & L, ID %Rz, Position XHFETHHAD Move X M—C 50T ID MG
T3 MT 3KRAD X 5 e EABFOME LTRDLA B,
MT=(M=zC)+(PySE)
z: 2,5,10, 20, 30, 40cm
vy: 1,23
PEDFHET X VIO T — 2% # %,
B. Basic Motion Time Study (BMT)®

BMT TCil&Fic Position HIGT2EERX, B EHINTH S5 F, Reach, Move & %
hTwd, Lich-T, REFRBOLE] Positioning X BREINAFEE (ERIMES 27
bhaDT, ZZTik, M-CV ¥ L 35, Move DR, 1,2,4,8,12,16 1 v F & L1z
MT ZRHDERBHIFH XOBEHERIIRO X ST,

MT=(M=zCV)+P,
z:1,2,4,8,12,164 v ¥
t:1/2, 1/4, 1/9, 1/10, 1/234 v ¥
PEDOFEHEZZ X 93007~ 2 %85,
C. Work-Factor (WF)®

WF TCi Position IZHHM4T 2 EMER L UTHEEY (Ordinary Assemble) & & Lic,
BEHOBIMAFE L L, BEHOVERLOFAERBORIFF.LIER & H0.079, 0.157, 0.315,
0.4724 v# L Lz, ILAZTEHN EREYIEOML L L OB EMHEADORLMELE, BEYT
EDDILRAAHIEEXREML, ILAZYLEEY L OMD AL RDI, BHHEHEEERE
%, BMT &RERIC Lo

MT QROBLBEREROME LTRDIZ ENTE S,

MT=(AzSD)+(CTyR=z2)
xz:1, 2 4, 8 12, 164 v
y: 0.079, 0.157, 0.315, 0.4721 v &
z : 0.224, 0.257, 0.352, 0.657, 0.917, 0.968
DEDOFFRECL H14M4MO 7~ 2%/ 5,
D. Dimensional Motion Times (DMT)"

DMT TR BHRDETTHMTEGIR B fF (Restricted Transport: R) BRI h 3,
@RS, A THYMDO 2 V75 VA, HBAHOKE S, iR, EEOARE CRUEED
HESIhDD, TITR, CYOMAITRE=FARRETHOT, MR DHS € VE0. 44
VYFDRENBET D, 797 7 ARFEREAOLRY & Y, ThEh, 0.004, 0.020, 0.100,
0.6001 v+ & Lic, BEIEME, BMT, WF EAfRE Lice MT 3RO X 5 ABFRERNML
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Xdpbhd,
MT=(TzR)+PyD
z:1,2 4,8 12 164 v+
y : 0.004, 0.020, 0.100, 0.6001 v+
D: 0.354 v+
DEDFHEC I V2UEDF - 2485,
3.2 PISF—9c&dER
DEDOFHEC I > TRONA MT & ID L OXNEBFELE AT A Z LIRS ~ 8 IR,

4.00- #4 MTM 7 -2 03 EIHE
.| s H B | s.s |[D.F| M.S | F.R
A= LL9 ™ B & (1% 5.888( 1 | 5.888 | 147.2%*
g 240 i #| 0.639| 16 | 0.040
&
& iy 6.527 | 17

| RC | S.E | T-V

0.80

i X 0.225 | 0.0185 | 12.146**
000l 2, e ,
300 500 700 900 1100 13.00 £ #® W | -—0.682

D
E5 MTM F-2iX%3 MT & ID OBtk

#5 BMTF—-204#aHE

1000,

B B S.S [D.F| M. S F.R

| ‘1%t 0.775 1 0.775 | 702. 363**

300}
_ R # | 0.031 | 28 0.001
2001 MT pyr=2,3590+0.0839,p

MT (msec.)

& 0.806 | 29
W35 50 70 90
1D

E6 BMT F—xitXsID & MT LD

MTM TRERSIZRALGIS L 5 ICHENBRILS D Z LA hAbhb. BRINLT -1
RExE 4008 MERCTT,

Fy=147.2> F1,(0.01)=8.53
&Y, He: b=0 ZFEH, I OR_KROERABCHL ¢ REXTTS,
T:=1.563<¢(15,0.05)=2.131
&, —REBMAERY LHEIhA,
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1.36L

0.96-

0.80t
1.04

bd

N

b
T

MT (sec.)
MT (sec.)

0.721 0.48¢

0.32}-

0_40_._ ¢ ,. ﬂrTu\|1=0.039m+0.253

M¥'4,=0.094,,4-0069

: . 1 N L . s 016 : ) . ,
4.0 1.2 104 136 0.00 4.00 800 1200 1600 20.00

I ID
B7 WFF—2ikXr3ID & MT OB B8 DMT F—2ick3 ID & MT OB

BMT T, BOhARRYBIRLTRSL ID OXEI I Lt THMmT 55 mEo
fHErRbhic, £ T, REEAXHBCERLRG6ICRT E ID DX & 2w LCITEBR
HEKEOhI, BRIWEToLBERLYRS OFBSNBCRTE Y 1RVBER LD, ID
B E E o MT EERBIFREDD T LML,

LITREC WF 3 X0 DMT o#ZRIxH7, SR X5 EBNERLELhE 0T, @R
GHET o1

WF 22T,

Fy=154.8> F}::(0.01) =6. 77

Lis h ZROGREIZ,

T:=0.787< £(120, 0.05)=1, 960
T—ROBERPEYLEEZBNIS,

DMT & o3,

F,=84.3>F}:(0.01)=7.95

“ROFERER

T.=0.112<£(21, 0. 05)=2. 08
D —REBHEYEEL BN B,

§4. # %

2ODRBE LV PTS DADDFED F— 2%l ID L MT LHAEGHEEILHZNE
S DBRERAL L BRLBMT KW THERRNOBRTH - 1ehd, ERERYSDHEBYL
FERBD BRI,

Fitts i3 1Respnse ¥7: b O FHGHIOBERNR & LT, HEBEZEDOR K Rate ZERL TV 3,
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SGEID 2 ODRBITI VT, & HBEEMHEEOKDIZ Normal pace & L1, %4 PTS OFi
REWTH, ThEhoHEM~— A TREEIREIATVL S,

¥, Fitts DR Fe 71k, MTM OREXBHETHTLTARB L, MBE M+P Lics,
Move BEfFORRBCBEShAMEOKE S LBHER K 2 < ZORBMEIFELYST, &
L Position ORHIOEHER L, BEPR IVCHBAYOKXE X, HEOERIHLE, 10d
WERTSAEOHREL VDA TV 5. FMEERBROMALITIREVLTIL, ZHELYORHN
W Xhud Tolerance Limits THATHBEWIRREXB TV 5, ThHoAYIERT DL,
SENZEE Lic & 5 7afrkie i LTk Fitts ORBIXGEZRHTE 2 0L Bbh, Fitts DL
BB EME S & LI X O IFRRHOMEEDOMEROFEH D D 1 D28 b his,

L2 L, MTM oE#fRE MT=0.225 ID—0.682 L LTHR»Hhich, ID A 3bit LIF
DHEWIAD MT LicVBERHTRIcVWARBED I, ¥ 0L 5 BAYERT IR
HIZ Welford ®° Crosman” DRERN DB, SHLRFAEEOILKDOREERE, I61EH%
#DHNEND B

§5. #& ]

WREROF OMBHRNOFM S Fitts RNRE LA REE T BIERHORECERTY
HOHKRBREB LI PTS F— 22k Y BRH LT 10

FERIEDO—FHE LTRUINDI DRI ELS { ORRTNEMEYL S50, £FEIT
B OBERD D OREIERNDOEL T, TOWHEMENELD AT,

SBEOHE Fitts OERROLBOBRT L & E o feh’, BABRELTILBEOSS - &1k
WO ETHTEV, ThAXKOBEL kB,

| ®

(Z DBRIBMSS FEBEBAEHIARYREO B LB TT > PR CT, BIRALITO L b IRG
LEFED
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