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The Study of Saccade-based Display
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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.1 Perception of a line by afterimage
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Fig.4 Device based on moving light array
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Fig.7 Timechart of light timing and eye-
movement
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Fig.8 Variety of saccades and trigger stimuli

Fhetyr—RE LT, RIEOBRNDOLE L B D)
COFHIL TEZ SN Py r— (K8 £ L),
PEALAS & BB AT 7 - TV B R & Bk =
SNFASEFENTMES » 7 — F (B8 %), TEfLA
DA D EEBITHER D, ZNICHEINLER
HEAFENE » r— R (K8 A L), ERSNSHZ -
& % —ERFHIE > THBHREINE D=7 X TV AWy
1 (8 TF) Bl [11][12]. TR o o —
THREOHNANEEZH L LO TR L TNWASEDT
B (2 OB E RS ADNE 2 T B OREf#]) 2% 20ms
~80ms L IEHLONT NS, HEHENFEMEY v
A — RIEIEEE 150ms~200ms 25, RN It

o — RIEHERE 150ms~200ms F2E TR E N %
Mty r— RERRECTH LN, REHFENFEMEY >~
F—RFLOEEEENRELS, A UBRREN, =7 R
TV Ay o — RI3ERE 100ms Atk CERR 2 DY v
r—REODBEBRERE, ZOHTH - L bk ) R
FIZEELTNWDDIEFR 8 A TDOZ I ZATS LAYy
r—RTHD I EBRMBATVWD [13][14], FRIZER
HAHEZTHOLREND E TOMKEA 200ms D5
TR b IRENLE LTV 5 [15][16]) DT, AFET
RS EON D XA I T FRANREZT
NOHFENN S E CORMIEE 200ms & LT 2
VAY o — REFRTHZEELE, £, =7 X
TV RSy r— REIRETHZ LIk THERER LY
RETH[17] 2L bEmbh TIN5,

4.2 FHR - FHIEOHRHLE

L LT AEHIRRO - 012, R - BEo T %
A 227 B EREDE A TH S HIEDES £ T 200ms
L, WAL E Lo ATV AY v r— REFHHR
THI L LI, FEE, EORNIA IV TITRE
L72ELThH, 100% 7 AT VAV v r— RRHERS
DO TIEARL, ERAOHL S, REZFITED
ZOBEIT RS [18][19], £ 2T, EHRA - FED
HHI Lo AT VAV r— ROFHRBEEORRE
FRDERAEAT o T, TR, FUEOH L S22 E
NESE, EOBREDOHE T AT VLAY y r—
RFHEHR SN DNEREIT- T,

4.2.1 EEBREH

TR O E A X 91" T, EBIIHS S 0.1x D
LED DIAMER O BENKEE O TV, BBRE 1 X AL
M5 45em OALEZ 7O B OIRERDMLE T 5 L 91
fEHTF, ZORF FOE Ty r—RERZS%, T
fEERIZBWCIX, AEHEERT, o r—FRERRZ
FTEHICEAEHRIEREENOEITIR OGNS, o,
Zr— ROHFAUZDUNT & Sl HIMAL, SMEA> 5 Sl
~NEBESETN, ERIEREEICEZ R O o
72D T, REBRTIIH B TEMMSIMU~ET T
T REREZIIEDLZLE LR,

PR & BUE O O BEREIY 8cm, HEF ATl 10
L7, T, BEALND Y — RIIHREA 10
FERENRZ N7 Z L2k D, HWRERAIZ31T 15
DOIEEFNEFERELEEOL ¥ 9 PEPICEE LT,
MR, R, sz E R ThRE LED(E—2
H 5 660nm) Zflio7-, FEHEA, THEO KRS S 1385
1.3, HS S50 TiE, 50 (0.8cd/m?), H
M (0.3cd/m?), HF\> (0.1cd/m?) @ 3 B CHEMIA -
REENENE (LS, 9@ DD S OfMAED
T TEBREZIT-T, HKAFID1DO1OOHEOKRES
EHRERA 0.25 £, 1D &id 14ed/m? & LTz,



BERN—FY YT VT 1%

£8E wms R e

45cm

9 FEBREMOME

Fig.9 Outline of experimental condition
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Fig.10 Timechart of experiment
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16 IRERIHE & RFfH) O BALR
Fig.16 Relation between eyemovement ve-
locity and time

17 (LERIRORE
Fig.17 Position of elements

6.2 EREHHI: 15 XFRFTAATLA

BRR 723 E3 HH E LT, 1m FRIMN DRI 0.6 F2E
DNZH LT, 15 XFORKF LA THLEEE
25, 1 XFORFFME S 7BV EEXD L, FoR
WCLERBEHF MO 7 A X = 15(30F) x 5(E 7

VIV F) =T5 EZBAROT, 1 €7 BART
D12 DE/NENLRE ¢, & 0.4ms & 95 & 1EHRE
TROTZOIZ BRI T = 75(8 27 /1) x 0.4(ms/ &
7EN)=30ms & 725, 7275 L, t, =0.4ms &\ fHE
. ATEOERIZIB T, HBRE OHTIA 0.6 FLEE,
JEEFNOREIEAS 0.0625 FEDOREDIETH 5, KIZ, THH
PERICHI A CT& B2 30ms LA L& 22 5 v r— R
DI 0 ZRTET D0, TRERICBN T v r—
ROKE S LRI RICH A ATRE 7 R O BIFR 2 38~
e REL IR, RICLD L, BRI RICHIAT
X HHEEIA 30ms LA E L 72 B » r— RO/ 0 1%
20 EOLZETHDH, oy r— ROBEA 0 BIRES
R, EEA - FUEOMERR L IRE SIS, IRER
EERLAOMEBE L 25 1m ORf, ERA & AR O FERE
D = L x tanf =36cm & 725, BRI A A — VK
R I8 IR T, Eio, ZORFOEMGA, R, ﬁ‘é».ﬁ:
5' 0)?‘(:65’4’ LT Fx— M ER 18 HITART,

C EMRAEDSEAT L, SRR A RIS Té’éé
(ﬁt T, EHESHEAT L TH S, 200ms Fadtg o iiE &
ST &, R 100ms FRE CTREL TWH T T A
TV AV v — REFREES, IREKIE 100ms F2E
DEHED%, MBI T v r— RZ2BET 5,
BRI 20 EOY v 7 — K3 80ms [7) TH Y, ¥
Jr— RHICIERIR R A fT R 72 R 1340 30ms Th 5,
Z OERILRATEEZ 30ms DORIZ. 0.4ms T2 A%
UGN D LFHAX Y T 538 — 0 TRITEE, X
FatrT 5 (K18 HDORIODM), 72721 Z DK 18
DA, IRERNEICENNTNDD T, XFEEND A
X v T A CHAINE RIS D,

#3 Vv r— FORE S LRI OBR
Table 3 Relation between angle of saccades
and time for display

W r— R | G R
5 B 10~15ms
10 £ 15~20ms
15 B 20~25ms
20 B 25~30ms

E#E}fl@ o g
’I*E ‘ 200ms "I()Oms 80ms
REROBE "1
im g =
% 151 =
30ms

18 EfKAYRREMA
Fig.18 Sample of system design
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6.3 SHOREE

AREO BAEFFICBN T, 17 AR T5
7o O D/ NEALREHE PR ISR A AT 2R > & —
FOKEZIDOMEIE, 4%, 5EOEREFLCL, KBE
THIELMEE AV, LovL, KFREEEZ BRIV E,
KEBREIT -T2 R & B A8E CHEMAT 2581213,
F OB A > T L CREH 2 Th g7
YN

FRlZ 2 OBRIEORERSR A LED OEE AL
BE, AEOHOEGRHEIIRE S BT 52 &
HILTND [4], —RAUIZ, RENKE 0D L& G&IT
EZ0IZ< <D [22], AFICTEM L7 ERIEREIC
BWTIERIR R ZTo70 8,6, BENAKEL DI
DOITERIBTRIEITET L, BREK 501x 2 %
72T 0 D BLIERIR BRI 2272, 50lx &9 B
% &%, (EEEMCEREANK T01x [23] 720 T, BE
EIET D ETOCHWEEDCHLIEITHD, o, £
7~ LED OB OV TIE, — A LED OBEEEA
REWVIIWERENEZ VLTV [22], #E-T, AF
E% BNV CHERT 2 5AI35 F oo T, B
N AT 2 HAITITRCHE WV ERNIZB N T, D0
LED ZfiH L CTHEMRIER AT - 7213 0 DR TH
LEBZLND, 2L, EREEDTHNHT, K
S LED Ly WEFEOREL Y, 24 L
AN TODIREEDIZ O MEFRD ZLT WV & T D1
BRE DI L. AFEOEHRIRREIE, RE R
Oz E, EEAZHTHLED @2 b7 Ak, LED
WZENLS BWEENRMIT BTN D07 EOERMNE
RLTWAH LI TH D,

SRIIIREE, B LM R ORRE & b,
THELELED ®z22 b7 A MIDWTR, LED (2%t
THEE SIERIEREEN L OB SOV THER
L. ZOBRMNRERIE RN TE D52 LML
TWNETZVY,

7. EX )

AR TIET T AT LAY »r— R &) @l TR
FEICZE LT REGEBNCE BT 52 LIk, fiE
CHAMZRE R TN FIEORE AT 12, ZOEHE
ARPEEER LSS, 1EOY v — R TR ATRE
RIEMEL, VGA T 4 AT LA O 1A TR, #50r
LT3 XFRETHLZ ENboT, £/, &
FIEEAER L CLRE LIERIE TR AT ) b D&M L
LT, BFEE - REOD XA I 7, FRA - BUE
DHLHMADED2 JIZER L, FNENLE LIE#H
RO DM EREE LT, RWT, AFEEF-
TR REITOEA, EO LI RREHHTH
XXV oriEstoE#H 2R L,

ARPEORS A A LIS E LT, WL 200
HAENREZ Hb, £THEL1E LT, AFRITEA
2 D EHEFIN 1 FHAUTTERIR TN AIREETH H DT,
AFEEMA L7 3 AN iR T & K19
WRT RN T =7 T T NERIERT A A ]
BRTHD, VT TTINTNA RAZRET LS, R
HOEB & IO E TR THIUE [24]. FRUCHDE
THERICIERI RN AREL 10D, B2 & LT, AT
L7 3 ZADIENERIZ B IFRIER T2 Z & AN AREZR
DT, K20 DL HIZ, HWEAEELTHAHEPTHHL
RETSROEMIZ, JeEFE A5 O E O IZEE
THZ LI Lo TERIEREZRRTHZ L BAMRET
Bb, T2l BIE Thikm L2 K 91T, B TARF
EEERTDE8IE. IFTDORIIHIT TRE,
BEWNERBEICRB W TR L7-1E 9 28, X 0 3 Be7e s
PRNAREE 7%, B3 & LTI, Seaotasix,
a2 — X OB T B O EBE T AA F
NTWHDOT, RFEEEFHATL L, 26T TIEH
HYY—=2% FIZIEK 21 O L ICHBBEDED Z
LI L TIEHRE R T 2 L b AREL 2%, ZLTHE
412, AFEIAMOIREER ZFH L TND DT,
IRERGEENZ L Z LI NOAERE LD Z ENARETH
D, FRETROBRBINERDH D, ZOFMEEZEZD L&,
2L OIFREBINNIRTTH NN ELE R L2
FHAALE 2 —F 4 T HEADIERbEZ BN D,
RFEEME > TRZ DD IHEREIL 1 B R HEEGE
BETHAN, XXX Ea—TF ¢ 72BN
T % D= hOREEIERT S Z LT+ AIRET
Ho, Sth. TTETELOERNPRE S NDLH T,
BFWMOETEERNTTOTIEARL, HFRE AV AR
DF, HREFRTHENI ZENREELR2Y, AP
EOFFENENEIND EEX LD,
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Bl N HRIZ R T S R

19 ARFEOSAB 1
Fig.19 Application of this method 1
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Fig.20 Application of this method 2
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Fig.21 Application of this method 3
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