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Evaluation of Effects of Centripetal and Centrifugal Saccades on
Human Performance in Gaze-based Interactions
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Abstract Fitts’ law is an effective model to predict human performance in the field of human-computer interaction
(HCD). Tts effectiveness has been confirmed in many situations, and it is the theoretical basis to study the human per-
formance in HCIL However,due to the different muscle controlling mechanisms of eyes and limbs, Fitts” law cannot be
applied to the pointing task in gaze-based interactions. Recently, Zhang etc proposed a new index of difficulty (ID,,)
that can effectively model the human performance in dwell-based eye pointing. However, their model dose not specifical-
ly take account of the differences of the two kinds of saccades (i, e. centripetal and centrifugal saccades) involved in eye
pointing. This paper aimed to investigate the different performance under the different conditions of the two typical sac-
cadic eye movements; saccades toward the primary position (centripetal) and away from the primary position (centrifu-
gal). Carrying out an experiment, we confirmed that there is significant difference in moving time between these two eye
movements,and that the ID,,. model can still accurately model the performance even in the situation of pure centripetal

or centrifugal saccades. This work is necessary to complete the study of modeling dwell-based eye pointing,and it fur-

ther confirms the suitability and effectiveness of the 1D, model for gaze-based interactions.
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2
3
1
2
37.7 0.488 0.124 0.726
4
9
2
5
9
2
8 0.266 0.061 0.932

— N 00 N 00 & 0 O[O NN W A R O

£5 ARELEHHEEFT EMT #1 EPT WERBES

I% a b w
L SD Est. SE  Est. SE  Est SE ke
0° —63.4 51,9 251.7 25.4 0.374 0.063 0.923
45° 1.9 43.2 221.9 21.2 0.350 0.060 0.932
90° 12.5 82.4 231.0 40.2 0,306 0.111 0.813
EMT 135° —-40.1 66.4 254.2 32.6 0.430 0.078 0.877
180° —82.3 62.2 263.2 30.5 0.504 0.069 0.893
225° —7.6 63.6 231.4 31.2 0.509 0.081 O0.860
270° —44.9 77.2 269.8 37.8 0.423 0.086 0.857
315° 109.6 50.0 169.8 24.4 0.283 0.093 0.868
0°  747.8 104.6 277.7 32.7 0.509 0.071 0.889
45° 927.8 72.5 237.6 22.6 0.383 0.059 0,929
90° 899.4 202.7 258.4 61.5 0.126 0,148 0.732
135° 862,3 83.6 245.4 26,0 0.372 0,066 0.913
EPT 180° 779.8 116.7 273.1 36.5 0.575 0.080 O0.862
225° 889.9 131.6 241.8 41.1 0.440 0.104 0,798
270° 913.8 107.7 242.7 33.2 0.234 0.086 0.879
315° 918.2 103.8 238.8 32,1 0.269 0.085 0.878

5 &Rt

IRERAZESNRE 3 MREHNAMREERNSER. EHE
AEBFEGE, FRARBRBERERD TE OS5 MO
REEF T RNER. HRPRREIEE, X T—
A5 EMBEMEER (BRI , [ Lz sh LB LaEshiR . AR,
REFREE PRSI IREEKEFERET A L, &

e 5 e



FREFEHTAFRMEN . YRLEFHTANKE
L. REAPRENRITERE, AP RREAERTEEAR Y
M AT, BiE DERERAE MR R AR L
W SRR . XRAEMKES F i SDEN—IFE
TERETFHER.

M 2R A R B RO MR T E.CERM
HER IR EHRBIESENLRB RS, X
THRELHE AN TR S IR ELT LFWRE
HEHESEERE ID,. . ZREBTESERRT. BirE
HERMRELSEFH UL HEEN, BRNEETH
A (Saccades) F1 7 i ( Fixations) Wi #4148 5% BB 3h () & BAS1E .,
HERFRMBIEL R S, ZIE 55 4 & 45 (EMT.EPT)
BT HERLREMERZR 0.9, LMK E R IMLE
TEMANITRESY T M EREE, X UIIRi+%LERT
EERAEEMNBELESEL.

« FRRML BN ER M BARR T AR E ML
ZEMANLTR T B30 B iR R F 628 ” i/ R L
BIMBHEREE. X—S8,. 5EEXEREE AR, #
1S HAZH R AR AR Fites BelU, Y HAR R A shiE =
I B AR AR B 9 LBl MEE TR SR AR Bl — B R
FANTHYE Ul B B R Jo% (Scale Independence) . ZE#E
KEHHREFABE 1D, WEXHEANTHAREX 5
.

« XTI BAR, D, PRINE R R o BE&NTF0.5,H
WeSE EIn B AR R S TR T E AR

THNERR o WELSHRE HMFE—FENER
.

« FEK ST M E L T K LB TR, Wi e R
B m LR FEE A R LM THREZ, Hik, ULiifm
SRt LR W] B R K P 7 1l

- BRIBIRARE M, BIB/NARR B o T3S LAk
FHBRHR., B RFHOAESLBE L RER R
RS VT AR 5 B TS 0 T B R S MR T T
I3,

FEEHMEERIMUNMMBIELRES PHRKEEF
BEA T |0 MBS, T H B FERIRENREH
MIEB LR R O X FR A X B AR A LR R Y,
— BTSRRI EE R, ID,,. A BIEE MMM L AMIES)
P A T B ISR (Neutralizing Effect) Z 5 A4 BoL? 803
Yo ID, FELRE ) 1) LB L AMEKS T, RERAB K
AXMELREREZH, FRAMMLRBOHIRELET,
ID,, iRZNEHIEEREEREESESEHNARENLR
PEAR K, 52, T/ 1D, S HEAERL, [ REA BT
A OERBELOHREASE THAN TR, XBREKRE,. a0
BEHBREHE R OB LW RS, BIEEIILER -,
ID,. KREHAR, X— B2 D, AR B ERATE,

WAh, A SCRISE It — 2P BIE T AT HIE B IR A 5
—RENERR o REREHBERT/ANT 0.5, AR EER
gy LR ELERAS T, BAREEX TRZmER K
T BAREE R ; RAR S S50 TR 103
BB, MEEREF MEE.

HHRIE ACESEEREERR T EROCEELERIE
T MR ERN TREE. LR RMBTHmEETRIE

. 6.

HEBT R EE, #— PR E T R TFREZEAN TR
. TRERRA. ALANNSHXBUNTETHER
FERU , 7038 B AR T B TEMR T RO &4 T 8 TR
X FREZBERE KT MERER ENRETHUE BF
B, 3 BT AR F B SR, B K07 (95 BB AR T AL
K, TR E 7 [0 B9 TR AR (FERT &R 1<) . BB A 2R
KU, ERAR R OHBOHMBIRZMGT . EF ID.. T
BRI AE (R >0, 93) . BRI [EH REGE R, 1L
SEOARRMEF TH IREEEEHERFBHAER
. BOAGTHARMABR TRLEZATH, HRBARR
FH TR THEEFEEREERE 1D, KRR EHE.
ARIXHBFFH— B BAE T 1D, BN T RER L E WA R
B M. 7 UL 07 |, RATERAR 8937 8016 T SR 0 2
B A HEOHRLEE,
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