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The study of Selective Visual Information Display using Wearable Saccade Detection Device

Hideyuki Ando™"  Junji Watanabe > Tomohiro Amemiya”' and Taro Maeda™
Abstract: In recently proposed saccade-based information displays, the observer cannot see
an afterimage without moving the eyes appropriately and therefore often cannot see the
afterimage correctly. We propose a new display system based on a concise saccade detection
technique and the perceptual features of eye movement. In addition, with a system consisting
of a wearable sensor (saccade detector) and a ubiquitous display (saccade-based display), we
propose an application where many viewers can be accommodated simultaneously (Several
viewers can view an image simultaneously (timesharing) with one saccade-based display.) and
independently (Several viewers can view different images with one saccade-based display.). In
experiments, we compared character-recognition rates to confirm that the detection of the
saccade improves the visibility of the saccade-based display. The results indicate that the
recognition rate is clearly improved.
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1.1 Saccade-based Display

ZIVETO 2 WonRE RIS FEZBNT, 1
WIT DN s B % BRI @ R B S, 1 RoebIRIC
F o T2 WutHFMOEREZAT O FIENFELTND
[1]. —H5T, ¥z, 1 FIONEFEZEEL, Hvh
— R &R S s IR ERGE B 2 S A8 D sl S Z
— U EEH TR LTS L, M1 Lo, K
Yﬁw,m/ﬁ&/\& > OSIRERGERD (I X v R kT Ze o]

VICEE S, 2 Wi A=V RHMEIND
RI8]. Z 0BG EZFMHL LN ®RERSFIE

(Saccade-based Display) (%, 7222/, A/pn=
RN F =T Ko TR RIE TR EBATRETH
v, 3 DITIREGES (Y~ — B EEHE RO v
— AL LTHATAZ LoOmREHICEBREL, Z0OF
EDHNEZE B> TE7-[9][10].

*INTT 222 2= —3 g VRS 7EiT
*1 NTT Communication Science Laboratories

*2 B RZEE WL TR AR 5E R

*2 Graduate School of Information Science and Technology(IST),

The University of Tokyo

1. Yy W= RFTF 4 27T A
Figl. The Saccade-based display

1.2 Saccade-based DisplaylZ§5(+ 5T REEH DR L

Saccade-based Display (LL'F, SD) I3#Bl53# DHREK
EEE 1 PRSI S 2 HIUE, KRBT O E
T DBENZERRNZ 2 RITTA A — VDR A[RETH 5.
LU, —75T, SDIIBIEA OIREER) 2 H L T
b\ét&), MREGES) EOLIRDOFIE 2 A I TG
bt 2IRIEA A=V R SR S ol

ZEILE},JJ:ZH&)O?L:

INET, SDITBWTZ OMEA RIS 51213 LL



BARN—F )L 7T 4FRIMIEE  Vol.10, No.4, 2005

TO3OOFENREZ LN TE. KX T, SD
DFTREN M ESE5 ETROLIERR 3 FHOD
FIECERL, V=T 77Ty h— RKEFHAIL
TR 21T ) TIEE I U (Z Ok TR,
1.3 FETHRD X 912, ZHE TITARWEIRATE R
IROATREMEZ R T HOTHEH D). LT, 3 DOk
FIEIZOVWTREL S BRTINL.

1. HREZFITEEEIE D
2. BRI EL DY v h—FEHERTD
3. o h—FREHNLT, TIELE TR

1 % B OfRRFIED, Bl OIRBERIZH D6
FTHIRAZ BRI SIR ST D FETHY, BgEN
IRERIEB) 2 L = 1E, 3B Rl 2 koo
N5, LonLeins, ZOFRET, BgEE0Y oD
—RDXA IS LT, FoRrEND 2 ket
NEFFRZE L L, EDME bREET 5 REERH D,
SD DO FEREESI DIREENIE] EIZIZ 72BN 57220, il x
1%, “FROG” & ERRTH/NF— 2 THIED P L T
W7 LTh, IRERKESBHOXY A I TI2E-T
“ROGF” X “OGFR” O L ) IZHR INDHEAENH
5. F£2, MELLAFMEMSFRIZY v I — K&k
T Ll ERICIT DOSAT” raEsnTLE Y.

2 % H O FIEIE, SD UMM & i S w 5
RELT, BEEOY v — FEERE R TR
L, ZHCHDLETHERIETRZITODOTHH. fi
Z1E, SD OWENT 2 SR (1 SZEA, H 9 1
DEFIEEMES) ZEET S, 1L U OICERA L R
ITEE, BIEFICEZAERELTH LWL, RICEGR
REWITT5EEBIHELRITIED. 2575
L, BIREOY v h— RAKEHICHER S, £h
IZHDET SD A Z FIRSED &, MERICHH
PREITHO ZENAREL 0B, 2L, ZOMRT
ETIE, SUENSAT LTS SD B O SR h
FHLETORME, SERSITLTOLY vy —F
DG D £ TORME (B 502 0LEH
HD. —RIZY > B — ROERFT 200ms FRE TH D
B, BRITESCEANCLYERDD. $/2, =7 RS
LAYy B — RN[12] &£ FRE N DI RN L E LT
P — RZRH LI FELREZEI N TWD2[9],
FNTHRBERAZIEFICLESEHTDITIE N
—= T ENEEL, FREATEICE A ERE
FHAILHET AL ER D 5.

3FEHOMRTIEL, o —REFHHIL, b
— FRsA & & B2 SD DA Y 7V 2 A L THRP
SHELFETHD. ZOFETY v — FRHEDSE
FE L ATREZR BIE, MEFEIT 2 RITIFHMA IR ATRE T
HY, 3 OFRFIEOH TR OLIRN 2 TFIETHS.
INET, MEOHRIKHNEZFHL CERNOY >

71— Rkt 3 2 FEP G STV 5 2513], &4l
HEEE L CEMAREEDI A TRV ETH D Z L,
FHUEPERR SN TV D EW ) AR H -T2, %
CTCARMBILTIE, T=T T I AMOEICY v —
RERHT 57 A ZA%4RE L, SDIZ X > THEFEIZ
BHRIETREITO) VAT LAERET 5.

13 9x757)-Hyh— FEHICKSHT-4=R
REVERIR T FZD I HE

K L THRET D FEL, BRENT=2TTT)L -
Py h— FREEEZEE L, BIgEOY vy —F
ERHT 5 EFRFERC SD HOXFEEZ SEESE5 50
ThDH., KAFEORME LT, 150 SD X THE
BOBEEE IR RIS R EZ1T 5 2 L R A[HET
bHEVS ZERETOND. HIAIXK2D L HIT,
1 DD SD % 2 NOBIZEENR TS & LT, K4l tl
WCBWTIBEE ADY v — RERHL, 20X
AT T2 Wl %E SD ICERTH. ZDE X,
BIESHE AL 2 RTINS ND D, BIERE BIC
1 RIEDG Lo S, —J5, % 2 Tk
BIEEBOY v 1 — Fafil L2k 2 nd 5.
ZOLEZITEEE BTN 2 ke E R FRET
HD. 2F0, Yoh— FREBICA DY THERER
1792 & T, 1 B0 SD THEOBEHFITRKNEIT
BRI TEZIT) ZENARETH D.

Fo, vy h— FRHEBEITZNENOBIEEIC
EHEINTHWDLEDT, [§ER] Tvwol oy h— K%
B2 L7EOPBRIFTRETH Y, TNENDOBEEEIC
Hbd T, BiasEmEiralieLesn. (G &
WO TERITIEME O B A T ETY v h— R Z1T
S TG ATIIBSE AR TRER T TH D). £, —
> B — FOFHGERFREIL 50ms F2EE, ¥ 1 — KD
BEITR BB IToT-E LTHLBEZE 300~
400ms (2 1 [ TH D=0, AV v I— KO
NER DRI AR —RRETH Y, Hhos
0 A k=273, FLT, HBEEOERTA
A A0 EHERFGEWD, BoEicERT s L
T, BEANOBEENRRKFICFIHAARETH 5.

ZOEIZ, 1 BEDOSD EEEOT T T T
v — R E A AEDES ZLICL- T, #
BOBHIEIZ, 1 BO SD TH & Bip o - ER AR
THZENAREE 72D, F2, 1 RIEDOKAFNT L -
THER S D SD IF, i CRREmEL/ NSV &
MORESELZE (& 2HFH) A5 T
Hb.

ARESCTIE, ERLOBIREHMIE R BiEE EB T
HImODT 2T T T By — R E & i
REBL, IOICFHMEERE LTARFELFIHL
75t O LT O E LR L EREITo 7



Rk EE-ME-AE: 77570 - Yo h— FREZFALBRO\EFRIRROHR

Saccade detection device
(Wearable)

) Saccade—based display
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Fig.5 The snap shot of the signal measurement
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