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Abstract

An experimental study was made to compare digital display with analogue-digital display during a
digiial pursuit tracking task under the preview information.

The effect of preview an performance during the tracking task was analyzed for the different preview
spans and the different characteristics of the information input. The daca from ten subjects revealed
that the RMS error performance was impsoved substantially in the case of one preview point than in
that of no preview.

It was obtained from the result of the experiments that the improvement ratio of analogue digi-
lal to digital display increased 1o 48%.

I.FR &

BB % (rracking task) ol&F Foial  &mZial oof, ERo)AY, WER, 2B Bl sl 7t
oA FHPE X (controlled element)ell <3 K& fLE + 9tk

2 2Ass HAE fPe(1 A2 alr $@ FrEhad T3 % iTR (perfor-

O BT ES A= gl oet F o mance)el &l FRY 5 ol& gzt Hug
{pradictive), T {precognitive), F & {previ- o) 38 piaji= Fhet R BHEECl Dol BEE

ew) % 2 F5 8 4 dev(2),F5¥e WE o] 2lct{4.5,.6,7). 2alxm, Alzwel jE
W Eeoll 4] AICh AITAEIBIT o ol A o ANERE AR stE siEel 2 MyslE

ol B "FRAE + v ol dela] th#ot FRHHEE 52, =yl olE&E Sygsle A
Ao MEirsh ol Mol H@F oA o)k ﬁéloﬂ R MEHE i HARERES PR
¥ stoines Aelch(3). &, ofwl o] By« o oieb(8,9.10, 11].

oidd ®MEEE vlaf A2 FA(Lr+pe] Fat o| % AT TS ardtHal Kae Ay W
oll Adrt&a (Xt)rh Alswel pigE (Yol S ¢ ofiE Hwl olvie} Afsiolxlz HEel TR
A £ REHS WHHE ChA T & H@Es fExireE wFAA £ A

ot st FEsE 7HA (prpreview span)-2 #il eledch, #@rsl Siacs e alFFel ffERY Fae
¥ (continuous) &2 KA (discrete)d T U REQ olvtEn Xy REKE AHEsigesy, A&

tER MR £RTEH
TYENAEE KRR

Copyright (C) 2003 NuriMedia Co., Ltd-.



CANON CX-1
r-——--=-- )
I c, . '
#ERE TR7| T HEH % |
| | |
X, Y. i
J: CRT display Y, I
| |
J X, d |
I R b= I |
|
\ |
Lo - —_ e — - ]

(281~ 1] WHS RE

Ayl B - MEHRES 29l pyRyol of sy
AR SEE R B Tl

yfiion ol el MERCAvSl GRBF SIS 4
T Bl ciFoldond(12), ek Wl
fr#el Bl oisl MEaAuelod SMITrEe) Ry
## (digital controi) ¢l Kvalseth2 Bfg+ aE
BRAE¥ (pursuit tracking task) 7 BB
#* {compensatory tracking task) *}olel MiTHEE
ol 27142l 2tz 8 A-gslgdel{2 ]

WEE AT clfFo| Bifol el B
#Iol BB BIENES oFFAu el whel, #rEay
U EMEEEEL 2ol AP Pt 9wl
A #EFr= A ebskeh (3, 13)

2R, FKE e Hdfel o e tol B
wEel TEE ErSEQ oixwk R
AR KB oliza ke Ae
staich el ANEHE Masls  smwEo
BRAoel A B ool Boorel B o) .l
—ftael BERE WHEYD o S4sith =, &
K7el el Foln w $IHEe ARKEE
(channel capacity)o| ¥i—#or2] Bis» o} { 7|
Arhs el o o] 2eb(1,14.15.16,17),
EX OEES RugEdl  WMEgiRcId H
B 5o MR s vhsid o= o) s pmy &
AEE Y R R EE R o YIRESR ol Ha
Fohe BREl #asof 2lek(18, 19, 20).

mtebd, A Pigeel A= Eaish B 2ol
REY ohd2 2t &5 8RE A2 5o
TRE 5 Ax B Msavd 38 R as

BT Ryl B Aol ofm T I ojat
T AE BT T8 =Absz, L ES -
BERES ARESIAS deokel EfR HErs W
Shel ARSI BBk Al2m o iEy An 8 2|
AAel shiel K#e olaigl e | 1ghez siv)

O. WMBRsmE ¥ A%

AR — BB Alsgiold ARITF Ealo) e 4
UAEM (interface}) & sl BHE Canon CX—1
HAEEE AR ovi(21), olE AlEd A H

¥ XEE 28] —-15 2o

REEHE T BREEANA ADEYRS A4
7] Ml vhg AL ARgsledch (22, 23),
-:E' A cos {(tW, +V,) +Uperrrmennn ()

A= FIC. BRI 2 B (Autocorrelated
coefficient) 2 o H& #
=43 EX

Vi= @ Ra4e sl BESMR0, 27

Ur=%igel ol E%#75 (Normal

noise}, ¢+ HWM

t —bif

2E R, BEEKE BEHE 1i®(Coel wal

HERCRE BIEIE ARl Hi)e ohgel i
ot
Y, =AY, +":Cc®
4, A=K
ol el g3, 22),
KBRS el FRAE 34, 6o Bt

Copyright (C) 2003 NuriMedia Co., Ltd.



B O EEESY oE, 2 gERBRE W)
Z BHE dAddes, TRAE 4L 0,
1 2,3, BCBMAE: 003 0.9, FES
2 GRS 10, 100 2237 MEREE 0K
dhof Z7h-g BHg el +E2z dodch

vt Zo el AR Q Hi @del 2is
X2 Y. 8 &el chebrial Mok @i #h (Co)ol
Sk FlMES Saf HaxiA v, e X,
2t Y, o g el slE Wl X Xiepn, 0 F
of vipiniet, byt & BE 4R S B
BrolA sgaue=, Hl@EirEe Posoiew
E glef7l #le 5 2ulol REEIER ok By
el 2oatA 5l A L Co, 20l Gt
ol sin% o FERBHAT L X Y. 2 H
#S HABEE S A4 WA slcp

olvig o wiRigl Ao ATl X, 9
Y, ol gtel EAE7) vlR Holl Feokp LS
o) HEE S aAUElS) X, "2 Y, FTHR=
T thEiEel ohvpzr2 BAgny vighs: of Al
B fgcder el et 3o

M. WREE
Ahii— Beik Alssela el sfiEE Woha)

Sigk RAIS (Root mean squared) ZiES AREs)

R\

e~ \

94 \

\

£1L

S 1 10
at ———a /=100
L%

ke

2l

14

) L b A A _}

0 ] 2 3 P-S
a. A=0.0

et (24].

= BERRAT 2l WERS A 23 o
# RMS 2217 gl 32 olgeoll B3 srE
S RESHE vhERE Zlel 2l - 1 elTh

&M - 1) RMSERED 8|5t GRH/HRR

Fei Rl = T R S W [ R L SR B
H 5 DOF F DOF F
PS 3 142,479 3 | 474.581
VAR t lis.706] 1 48,039
A 1 | o994 1 18, 997
SS 9 | 093] 9 0. 803
PS VAR 3 [ 6.786( 3 20,919
PSS A 3 1. 641 4. 875
PS S8 27 | 0.8921] 27 0. 540
VAR A 0.001| 1 0. 042
VAR SS g | 1202 0. 891
A SS g | o0.531] 9 1. 462
PsS VAR A | 3 | 0480 0. 374
PS VAR S5S{ 27 | 1186 27 0.724
PS A SS 27 | 0.875} 27 1. 320
VARASS | 9 | L232| 9 0. 652

RMS
F
9&- |‘
8 \
\
’ \
6 ol=1u
\
5.
4-
kY
2
1--
0 ) ’ v —+—3P. 5
0 i ) 3
b. A=0.9

. (2™M- 1 PREE 2120 ME RMSEES W4k (CIX|EH
Copyright (C) 2003 NuriMedia Co., Ltd.



RMS RMS
.1‘ L ol
9]. o4
gl \ B4
. A
- ? [
\ 1 \
64 6+ \ oi=10
54 51 \ !
. —— 02100
a1 T
J 2t
2.r 2-"
14 4l
0 > . s +——3P.5 0 s : 5 E——P. S
a A=0.0 b A~09
(2RM- 2) CiAElE 20l TR RMSIRES SME(OII2 T - Cix|g
of Foll4l & 4 9lEo] FASE A e(t) =X, —Y,
B Skl T FTHE A-8419 RMS B X, = B

of & A& S MHD, FEKBEE oy
< YU P<0.01). 23y BT
T EHAEEANA 3| ¥ol: g}

ZRE— 13 20— 2o vl uie}l 3ot
TFR=lx Aol 98 wigl ¢iE =2 zjo)r} &
Aot F71Ee FRZAACN Halli]=E Eof
kgl M-S Med A gigloh, E{ ol A
Folivt o 2ol 1001 H$7 1009 73%8cf RMS
HEL o Aol

T EHTER 2242 RMS #H=xo) o9 Efy
B LEEE 7] 91 25 el oish W=
HA T—HEL 7+ EEXBRES s AA|3
Aot 2 R 10FTNA 8K ohlza—1
A BTRERS L5192 ASe o A R
MS ZHZEF ez 9088 ¢ & gl =
§ 2 atol7} ol AHERIVE RS T Mo
71 #H&ll o5 AE 8 Hag AbEsld, =)
2 FRER A4 g Wy otz -~
Hale RTREE AdiEe ZEATE FA 3
= HERE o F 4ol os paledc}(25].

3 te )}
A=t X100
21X,

tm1

ad '&o}:
g S

HKER—
HA® RTEEY 34 —olz 1 g% RaEEY 24
AAE ZFREY 3+ *

2 FER A =4 F 80% RES P 8%
o HEFS HAFU

V. & ]

A KB ERol 23l FReE Ao o
= Atk elg Aol T wolst AW
oh FrhEel FRZAC Rel4 2 zkHel 17
73t ze|7 Aol gigded olE FH Ao
Fol3 o] PHEELE v1= & $Alelat 4ol
Rem, FRAAC] F7E o SRR RER
ol Botxl 7] Wl ol aoiz} vpeivia g2 7o
2 Azt

ol K.Ito 59 Bfgtell 218 A Ze|(2)14
wEZ A71AAl e REHMAAE 2437 9
# olo Adwtsie XEqre] @i BEE 53
FEste] o o] BEEBE 7o olgsu U
A gote AR HES

T RTEE ALAl-l BB E(A) 7L of
2oy AHfolar d g A A
o€ HEE ZAsko| Mk & ispd
+ N Favh @ MA R ] oEol A

100

o 8

Copyright (C) 2003 NuriMedia Co., Ltd.



o] sanel Fleio] UM i

222 47Hct,

B el ohtza-salg iR
P e BITEE B Fan, e @
p ferol EREY EasE 2H BRITS BRM

ﬁﬁi?]— -:f'--\‘i OIZJuH-,—o-ﬂ ':‘17‘]%—'4 \_"1 A

Hroj

gl = A"

A%
Shtzos Ao U HaRmE

g0l o e EEEE vebd Res 474w
b, B&To) WS HEel Y Smithd B

of ojsl® B—kyxry
45~-70%,
Eyegih] ol

A%yl ghalahodols
A4t AE 2gald 63-70% 2 ¥
B4R EE vl Tl (18], AK

5ol GBEE sl 7B oF 8% SiEFE 2
off 4F8-% =hdlch

el ERE AEHEsRE T £ET
B ol SRS &8 €= ##s? HE

&oOEE AdA e

(1]

[2]

B3

(4

{5

[6]

gl ¥ Holt,

£ £ X ®

Huchingson, R.D., New Horizons for
Human factors in design, McGraw-Hill Inc.,
1981.

K. Ito & M. Ito “On the predictive, pre-
cognitive and preview manual tracking
systems”, Memoris of the Faculty of
Engineering, Nagoya University Vol. 29,
No. 1 May 1977,

Kvalseth, T.O,,
digital pursuit controp performance”,
Human Factors, Vol. 20, No. 3, 1978.
Crossman, E.R.FW., “The information-
capacity of the human motor-system in
pursuit tracking”, Quarterly Journal of
Experimental Psychology, 12, 1960.
Poutton, E.C.,
tracking with complex and simple inputs™,
Ergonomics, 7, 1964.

Kvaleth, T.0Q., “A preview-constraint
model of rotary zmm control as an exter-
sion of Fitt’s law”, Journal of Experim-

“Effect of preview on

“Postoiew and preview in

ental Psychology,
[7}] Kvalseth, TO.,
movements

102, 1974.
“A model of linear arm
with preview constraints”,
Ergonomics, 18, 1975.

(8] Adam, EE. and Eberi, RJ,
parison of human and statistical forecas-
tical forecasting”, AJME trans. 8, 1976.

(9] Wierwille, WW., “lmprovement of the
human operator’s tracking performance by

“A com-

means of optimum filtering and predic-
tions", IEEE trans. HTE-5, 1964.
Gottsdanker, R M., ““The accuracy of pre-
diction motion”, Quarterly Journal of
Experimental psychology, 43, 1952.
Rouse, W.B., “A madel of the human in
a cognitive prediction task”, JEEE trans.
SMC-3, 1973.
[12] kWL, #HER, FHRE, “HEHIL T4
Wit ol BRERFAN vl ofdel e 8@
% NEAMIHEGE, Vol 3No. 1, 1984
Kvalseth, T.0., “Digital man-machine con-

[10]

(11]

[£3]
trol systems: The effects of preview lag..»
Ergonomics, Vol. 22, No, 1, 1979,
Anderson, No and Fitts, P,
information gained during brief exposures
of numesals and colors”, Journal of
Experimental Psychology, Vol. 56, 1958.
Kanarick, AJF. and Peterson, R.C,
“Redundant color ¢oding and keeping-
track performance”, Human Factors, Vol,
13, No. 2, 1971.

Coren, S., Porac, €. and Ward, LM,
Sensation and perception, Academic Press,
1979,

Woodson, WE., Human Factors design
handbook, McGraw-Hill Inc., 1981.
McCommick, E.J., Human factors in en-
gineering. Mc-Graw-Hill Inc., 1976.

Kurke M., “Evaluation of a display incor-
porating quantitative and checking-reading
characteristics””,  Journal of Applied Psy-
chology, Yol. 40, 1956,

Qatman, L., “Check-reading accuracy using

14] “Amount of

[15]

[L6]

(17
[18]

(19]

[20]

Copyright (C) 2003 NuriMedia Co., Ltd.



121
122]

[23]

an extended-pointer dial display”, Journal
of Engineering Psychology, Vol 3, 1964,
Canon CX-) Inst;uction Manua)

Sheridan, T.B. and Ferrefl, W.R., Man.
machine systems: Information, control and
decision models of human perfarmance,
MIT Press, 1974,

Cox, D.R. and Miller, HD., The theoty of

124]

[25]

Copyright (C) 2003 NuriMedia Co., Ltd.

stochastic processes, Chapman and Hall,
1977

Povhen, E.C., Tracking skd)l & manual
control, Academic Press, 1974.

Toshiyuki Yamashita, “Analysis of the
feedfarward coatrol in pursuit tracking
behavior”, Jownal of the Human Engi.
neering society of Japan, Vol. 20, No. 2,
1984,



	計數 追跡作業時 表示裝置가 遂行度에 미치는 影響에 관한 硏究
	Abstract
	1. 서론
	2. 실험설계 및 방법
	3. 실험결과
	4. 결론
	참고문헌


