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The Study of Saccade-based Display
Junji WATANABE *! Taro MAEDA *2 Susumu TACHI *!
Abstract — We propose a new method to display information based on the saccadic

eye movement. Using this method, we can make small-size devices. The device based
on this method can be a very simple one composed of two blinking light points and
around a vertical blinking light array. This method uses the saccadic eye movement for
displaying information, so its viewer can be limited to people who are actively looking
for it. Considering these features, this method is suitable for wearable and ubiquitous

computing.
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Fig.4 Device based on moving light array
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B D/NEARRE ¢, % 0.4ms £ T3 &, HRIE
RO T DITLERFER T = 75(8 7 £1) x 0.4(ms/ &
7EN)=30ms &£725, 72E L. t; =0.4ms &\ S fE
. BIEOERIZEBWT, HBREDREINN 0.6 FE,
AT OFRIED 0.0625 EDORFDETH 5, KIZ, &k
ERICFIATE MR 0ms L &5 r—F
DRFA 0 ZRET DM, FHRERIBN Ty r—
FOKRE & & ERIBRICHIA W REZR BRI O B 2 58~
xR ERITT, RiCLd &, FRERICRAT
X 5EEMMN 30ms LA EE A5 v — FOWREE 6 1
20 EDHETHD, v rr— FOBEEFA IPRES
v, BERA - RECMERRLVREE NS, IBEK
CERADBER LA 1m O, ERA S BEDERE
D = L xtanf =36cm 725, EEMERA 2 —PK
R 18 AT, £, ZTOROERA, FIE, kA
FIOXBEAI7F¥y— 2R 18 FITRT, XL
DIT, ERANRIT L, SR ERAICET S8 5,
wIT, FERESHEIT L TH S, 200ms BB ICIEL
FUTEE, BRR 10ms BETEELTWAH=TZ 7 R
TV AV r— REFHIE D, BB 100ms BE
DEEFEOH, BEZRA»P > Ty — FERBT 5,
BB 20 EOY v — FiXi 80ms (7] TH D, Vv
7— R BRI RS AT RE A2 RE A0 30ms T 5,
Z DIERIBRA]HEZR 30ms DI, 0.4ms 0355
EMNOXFERAR Y T HAF - TRITESE, X
FEIETTH (M I8EDKHDOM), 7LD 18
DFE, BERBEICENNTWVDEDT, XFEAEND A
F ¥ T AW THEATIE BT EHD,
#£3 Yyr— FOKE S LERFEROBG

Table 3 Relation between angle of saccades
and time for display

W r— K | BRERRE
5B 10~15ms
10 & 15~20ms
15 B 20~25ms
20 B 25~30ms

#iE ==

ﬁlt Eil
m /Y -

X 18 EAHIEXE4
Fig.18 Sample of system design
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6.3 SHEORE
AEOBEBHBREFIZBNT, 17 BEALRERTRTS
7o D DF/NRALEER ., FRETICRIRFRER Y > 7 —
FOREIOMIZ, 4F, 5EOERLATLL, BE
TRIEL-EZ AW, L, KFEZBAL L,
EBREITORREL RRIBECHEAT IHBAITIE,
ZORBIZA - EE2ER L TR 2T
b7,
BICEORBORESK A LED OEENE(LT
e, ANEDBOBBEEIIREETSDZ &N

BRTVS [4], — i, BEMNKE 725 LIRIE

BEZ 0z < <720 [22]. AFRICTHER LIZERREIC
BWTERIETEToBEb. BEXKELIRBKK
O THERIBTRENIET L. BEIKH S0x 28 4
B0 P HIERIERSEEE E 2o, 50x &V 58
B &L, EEABTHRERK 10 [23] 20T, BE
EiETDH ETROOKVWEEDORADL I THD, £, R
R LED OB DWW TIE, —A%AIZ LED OREE M
KEVNED BEEASRT DTV [22], HEoT. AF
EXBACERTIHERITRIFNLRICNT T, B
N THERATABEITITO0HENERNIIZBWT, BN
LED %2/ L THSBRT 21T 72139 BPRMTH
HEEZOND, KEL, ERZED TV PT, K
TR LED LORWEEOREL D, £, XBEL
AATODIREDOIE D BERBRST VW ERETHH
BRELFEL. AFEOFERIEREN T, BESEE
DIz, FRIZWT S LED = 7 & b, LED
I ENL BWERDBAT BTV AENG EOERNE
HFLTWVWBELI>THD,

SHIIRE, BE L ERIETEDOBGRE & BHIZ,
FE L LED 0=y F 5 A MIOWTR, LED 2%
THEELERIBETEAEOBFRLREIZOVTHER
L. ZVRAOZERBRPTEEEEEHLEMTL
TWERZWN,

7. FEH

AR TR I AT VAT — FEW 5 EiR Tl
MR E L-IRERESICE BT H 2 LTk v, fH{E
THANRERIBERFIEORESR T, ZOEHRIE
REEERZEALESA. 1EOYV v r— F TR
RIEREIX. VGAT A AT LA D 1/4BE, HHT
LT3 XFEETHHZ EBbhrolz, £/, &K
FiEEEALTCEE LEBRRETEITY bDLMG L
LT, EEA -BREOKRDZA I 7, FEHEA - RBE
DOXBABID2 AIZEH L. ENENEE LIZIFHR
RO DDEMELEE L, RNT, FAFRiERFES
TIEHRIRTREITHOEE. FOLIITRTRZR T
X VorRFORHE2RLE,

AFHEOREE AN LGRS LT, W 200
FRAMEREZ 5D, £TFE1 & LT, AFEEIRR
2D LB 1 BN HNILIERIERNFRETH B D T,
AFERER LT N1 23/ Tx . K19
R RO =T FTNERIETRT /34 R SSAT
BTHB, VT T TNTFNAL RCEETEZES. B
HESZBEICHERTR THONIL[24). Thichbt
THEEICERIBTLFREE 05, 2L LT, AFE
7N ZDOWMNERICHEHIBRT B 2 L A HRER
DT, 20D L2, BEEAEBLTWBAEHPTLH
RETEDBMIC, HmFE T HFORAOELICRE
THZ LR Lo TERITHEREBRTHAI L LHET

BB, EEL, METLERLEL YT, BACTES

BEEERTO R, IFNLLRIHT TR E, 2R
BWREBIZBWTHEALZIE Y2, L IRALER
BRMBAREE 72D, B3 & LT, JEEode s,
A Ba—F OERETTIMLNOEBITHAIAE
NTWBDT, AFELXHATHIE, TNbTTTH
2V Y—2% FzEE 21 O k5 ICHAAEDED T
Lo TR RTHZ L L AREL 2D, FLTE
417, AFERFABORBRBRZEES ZFBL TWDHD T,
REGESZEZ LI ANDOBIFERE RS Z EBTETH
. BREROBRERS D, TORBEEZD L.
Z DFREBROCIRTT DI ENBRELR DY
FHRAVE 2a—T 4 T E~DEALEZORD,
AFEERESTEI LN BIFHRET 1 EICHEEERE
BETHIN, 28FF2ar o —F 47280
TELx D=y FOREZBTRTDZ LIT+OFEET
Hd, . ETETEZLLOBBEBRREINBZF T,
BROLTEENETOTIERL, HBREREZVAIZ
DI, BFBREBTTDHENVDIZENEELRY, AF
EOREBENPESND EEZBND,

F R
FR

7 3TILADIGH
5l NBREFRBRIBRT /AR

K19 AFEOCKAFL
Fig.19 Application of this method 1
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