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TEDLND LI > TS, T HIFERMOBRCROENL L IXERRY, 7T TR
Xy FU—=JIZER->TWNDLZ NG, BRFICa T oY a2 ANVEZ D Z LN TE S.
BANAT 4 AT VA OFEAF R OfisHE L, 1990 FAARPIBEOEAAT Y U AT X D F -
DI H A 4 — K (LED) Ok Th 5. Koo 3JREOEBEEE LED 2 TAH
o7 Z LIZRY, EEHE CIRIHEEN N OREMORKBEH I N T —T 4 AT A
OBIFENAIEEL 7o o7z, & 512, LED ZEEBISEMEZ A LTS Z &b fEkITid
VHT LW S AT A ZATREIC T 5. A, Br2eMff o b L g R e Eiee Fo
WEL AT 2 ZFH L72#H LW LED #RY AT AICHOWTOHGHEZIETT D & &b
ZDOHMEESFEDIGH Y AT AOBF THEIET 5. LED OFHEAEH L& GOF|H
KV, HTFED RV OREE ZBUGZERMICEZ DT 4 AT VA IRNHREIC R D, £z,
A== 20 —H AT T ST HEEHKTHE LWl EHE LED #4384 5.
R & 72 D458 4,320 7 L — A O EEMEZEHR T 572012, IERE 7 ny 71T X
B H e WA IERERE 2 BRI B 72 BB O/ UL AEAEM (PWM) 12k % LED R7 4
—HEfEAEE IC) ZFFR L. 22D RITAA—ICEZHWT, EF 960 7 L — L F
TIEED 7 L—L2 TN T =g KRR TELH A AT L—Ah L — hE# LED R
KR RAT AR LI, ZOERS ZT AT L0 R S - EHRM g s k15
t N OWHREREO I EED D Z LN TEH LT/, Cyber Vision &M 5K
ﬁﬁ%%%mli5%M@@%%¥ﬁT%%Lt

F1ETHE, T ORI AT LAZFA LT 4 A7 LA HiffoW &l
L. DO LT, EROT L EHMEZRE ST RToR Y AT AOWEEL BIET AR
A SO HIY &R DWW TRET

F2ETI, T UX VMG O IERE & 72 DRI B & 2 ot D =M kI
DNWTRLT. S 51T, R COFFE 72 2 R —/L REERIRIC OV TR 5.

B3 TIL, BEMGBAL SN ZERERNORDT —H T L —V ERREBE T L—
LK DERVAT LEBRTDH., —FOT L —r BT 252 Licky, Bgsicpg
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ELT, B MOBIIMITZED L HICAZ 2000V ) MA OFREE R L7z, ER
REBMTDETNE LT, b FORR T AT AR b S 7o 2 BIEEREIC
—HIEFD LB LT —Z &0 Lz BT, efbAERIc L fhign e & L CRin
TORBRAT AT LERET D, FoFBABAEICRE LT, 85 HEIE R 0 B4
\Z X % simulation 21772 > 7-. HRERHOMBMIIIARG O EBRTIZR W=D, Kk
TLNZBWTITET VORI E ED D03, @Bk 3 2 1R & W 5 IFERE
b2 & EREMERICKLVIRT D, A OREFIHD 1 o1, B¥E L7z LED m#
FRVAT APHIEOKEEA 7 Y — 0 b U VNG 70 E O FEfEa TREN SR
TNWAHZETHD. AL, HisnE® /30 TlEkel, famMiEs a3 2 5l
ZAETH LWRREFED T 7 —F 2RO TH D,
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1.0 Abstract

t FOWRE AT LAEHWTZERRY AT LAORBOHEME L U CRZERG SRS D, Z
DIRGE T — 2126 L CHZERAETT 5 Z L2k, BEOT 4 AT LA FEANEZOND.

FPE1IETITE FORRE AT LEFH LSRR OERY AT AORERBEN 1T .
1.1 fi T, 1.2 8 CARR SO ESTT, 1.3 i CHRY &M AFET. 1.4 §i CAFRIL OB
IZHSWTEHEBRENEZT 4 AT LA RO 2T 5.

F2ETIE, B MO AT A LAk, B EHECT VX NVE RV AT AOHEMEL LT
DEFZEEIFSAL3 8 5 03, RSBV TR E R EBMFRIC OV TE L TEL.

H3ET, HFHOF R R EALN LR ERER T RO T A 57 257

F4TET, &3 FE TR LIHRBEIZR RV A7 A Time Slit 2 AT, BEIZEH O A
T4 T EEEBRENE L CTHRERAZIT > T DR EFET.

W55 ECHEROE & 72 B 4,320 7 L — A0 #EEE LED FRk 3 AT A DT AT &
EHI, ZoHEMERWTHAETZ L—AL— MEHE LED EBRI AT AZHB LIZOTIN
RIS,

F 6w TIE, Rl E T L—AL— FEl LED £ 27 A% VT, BZeZi % A
W2—D2DFERFRTH D Cyber Vision Fons TGN ENELILD Z L 2 EBR CHER L
7o, EZOWREEZE L THRIZEICESE, ST AT A ERET L.
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U REY NT—=ZIZBRS>TNDZEND, BIFIZar T oY B ANEZD I ENTES.
t FOWHRE AT LEFIH LI2R R FRE L THEL B EWELS O L LTHE &7 L E
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VEa—H—DERA =T 2 — AL LTEFEAL L EOFEA R — 0 TEHIN, &
R b, mEEFRL, 3Tk EN SN OELEZRT TS, FLERRT A R EL
THYHPo7 7% (CRT) HFAZITT2<, G, LED (Light Emitting Diode)
7R, EL(Elector Luminescence) T & W o 7= L 72 TR FEA D ERIZECNFIHH®E b
FBNZT TR, BARAT A AT LA ONDT 4 AT LA LWHBTILRLTET
W5,

FHZBAHT 4 27 1A & LT, 2 < IERAETE (1985 )[4,5] THRE S NTZEIMK
BMevarTibhs Lo, Y=—HYy R buy @EFRRE) 6], Y=yt
DT A brEYay (REE (7, —EZBK0A—nm7EeYa (CRDIIlE WS Lo, il
HOT A A %% L CHAERHINZ B> Tz, ZoRMNIT 4 A7 LA OEAiEH O
HEfR0E, 1990 ERGIBED AT Y 7 AN X 2 H 0 - S OBEEER L A 4 — R
(LED)OREMETH D, ZiE T4 525 % AllnGaP[10] Ol & LED (3545 fk X
TR, B LROIMUEED LD THo7-. 207 LED THAE LI, Hik(YG)
BLEMEE TN T AT L L TRABERFHN OGN LA DEDTHY, ZVHT
—BUg AR RT D EiF ol ZOFER, FEOBEEE LED Ak hizZ b
IZ& 0, REBEEE LED & &bt OO SIRARHT S 2 & Lirolz. ZOMEEE LED
EENETRIKRIME Y 5 U BHDHE - THHIEEZ L TWTEMB DT A X LT RN K&
KHEp-TERY, BEE, B, MmESEEICENLTHZ. ZORDIKEEENTY
bole. FTLRMT A AT VARELT 4 A7 LA LRV, BHITRIMIABEDEY 2 —1
BB TEDZ L HRARME Y 3 VAE Tholz, TICKTEEA — 7 — D70/ ¥
N ERET DMEOT A ZATERL, WHT A 2L LTS g +E23 A L Cff
AT 52BN AEETHDLT-D, LED K74 3—IC FEORFNT ™A ALPAETE 5720,
NReF v —¥ENLED A L T AT AT L 2BHIT LT,

Z OMBEBEEE LED i/ L7 LED ZRBOR M & LT,

1. HEE 7 VDT —FRR

2. EHSENE

3. BESMEAETTEE
WEFHND.

FILINEDTNA ZADORHEEENTEY 2 —ViREHE LT, RO EWEY 2 — L
Axat, EEFEFE PWM 50 IC BA%, LED © PWM BRENCIE L7= A A v F o 7 EIRBH%
7o EERIEM OB N S T, BRI E Y a2, BN AR E Y 9 o, Digital Signage
B Lk e 2o —0 TOT A AT LA L LTI T o7, F72 2 0@ IS BT E
NSNS, kDT L EMOFRRE 7 L — A JEE$(30frame/sec, 60field/sec) |ZBRE S 4L



PRWMERIENATRE L e o 72, Fox 122 0 LED Ofd#EE M2 AV C, BREfMF b a i
BRIG T —Z Tk LT FOBRBE L AT LEFM LIERRZFIELZREETLZLICEY, #x
® LED Ry AT A& L. ZOHRITIIMEE D X 5 IZ/R 2 5 O0BEERENI B e
WHDbdH o

1.2 KXDFEEDIT

MLt 2 RS M 5k TT U2 VT — 2L, TNE EDO X I RBEHZ A I 7 TH
RT D), TNDD 2ROFTHFEIZEDOLYIZE bbb N? DX H 7Y
D OO mEEBT 2 mESEEDH D LED 7351 2% HWTER I - ix
RERVAT AORBFEEMRRT D, ZhikE b LRk & R 28
RRERDN, REMEFRCEL T —F T L=V ERREBET L= WHITATT
TIAFEIETUNT L. 0RO FCHRARKEDOR R AT LAZHFE LD
T, 5 EICEOEM AT, TIZ, DR ClRfEG £ % £ L7z Cyber Vision #
AHFRIZE LT, B FOBRRE Y 2T MIBIT DI A T = X L& ARG FES VD THGER
b9 52 LalkAid,

94T, BEMA EOBISEE N ERTEICK L THIIBE L TWARRV AT LR

B D E ik A Ze AT &2 AV 72 2R 3 AT A Time Slit 2 AW -BE1ZEM AT 4 7

FEIZOWTHRLT. ZOBENZER AT « 7 F3E L Digital Signage FENrRT X 912,
K ST T2 2B 3 E 2 5< 0 21T T <, #hfMiiE % Al 7 5 BRI st o
T7u—FERmTHDTHD.

1.3 KX DB LB

ARG S CIERFZE AT 51l RF LT 2 IR 0D IRf 22 R (R 2 — E O IRF [ T Bl 0 12 L7z 3RoR
TU— LMK LT, BBEERNORDLT —F T L — U ERREEND R DERETS
— WS ETINVTCREREBERERZ . RRBLBLTT — 47 L—r EOBEFEE
WMEBETL2OTHIN, T—F T L=V ERREBET L —rO0T 0 EBEISE 5

CICXVEBOFE RV AT LR L. BEIIEMNORR AT L2508 2 O
RV AT I, HHEE o —E2 AN BIT AT AT DR OENEER LGRS
— E" A3 Digital Signage & W o A AIH L T 7-.

A LTI ZERIF 5k, T— X 7L — EFRRET L — 2 OFET )V, m—/b KA
REWST2T VX NVEB OB OMHZIT 72 LT, TIWOAENTZERV AT A
BT LTV ERRBT V- TEIECHBEL TRAT 2. BIZHA—L M %
AW EEERE RS AT LEZON—ALRDERE & bITRT. £ Z0ENE M



WTEEDO 7 L—AL—1 (1 ~960fps) TERTHIEDOTELHEEERS AT L%
BRI L7z, ZOFEBRT 2T L% HW T, Cyber Vision #/RIZ8 1T 5 BAEG R % EBrkk
AELT7Z. ZOEBRMRICHESE, b FOBHR Y AT LOFBMA T = X LIZET D %
NCTz.
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F1ETIE, T FOER AT LAZRMH LT 4 A7 LA i mailk~7z.
ZD LT, WERD TV Hiffi & R IE S TH T2 FoR Y AT DO %479 .

2 TIE, T UX VMR G O IR L e DRI B L 2 ot DT ERIC
DWTHRET. HIZ, B 6 ETHW DA —/L REFKIC W Tk 5.

HRETIE, BMEERNORDIT—E T L — bFRB T L—2EZ, FOEEL
MOT L— U E BB L CBIEE TR 2 FHr T 5 L VWO R THE 1 TR LIERR
VAT LESHETA.

FAFCTIE, BB TL— V2B EIT 5 L WO TH T SkOBEmIZRE LT
KRRV AT ALY BEE LOBIREPBIAOEZE L TR A HER T AT
2 (Time Slit) %737,

FHETIE, A— Pz W CBEERFRERB LR RV AT L2 Rmd. @il
L& AU DX —T SA R L7 BRI 7 v > 7 & Wi B PWM BEE) LED K2
AN—=IC ZBAFE L= D TEOH 2717 BIPEM E L CRZ LA 7 L—LAL
— MEEHFRER Y AT AOHERE R,

%5 6 % Cld, Cyber Vision &/~ CHAEGIRNGEONDL 2 &% FRiAZET7 L—A L —
NEHFRER S AT A CHERERZIT 72, ZORERERIC I @MEFRITe K
DI AT WML D EBRHLMZ R Z L 2R T, ZORBELROTHERTD
MEREHE 2, B ORI AT MBI DBMA I = X LT DIEHE R TRT 5.
BTETIE, UEOREEELDD L L HIT, MERTRVAT AL o THIZOW -k
NOWTE Y AT LOFBHA =X LKL T, SH%DORBEIZON TR T 5.

1.4 KBXOREBIZEODWTHREIN-BS

bt FOWRE S AT b, FRHIERBEIR & 2 IRTTRFZERFF 5L OB R 2 W THZEE S
TR D —E 2RI 5. RS EERITBH R S AU IE T < EERIICHE L7 0
NEFE TR 5. EBUZIE TimeSlit 28 — BRI S iz,

.41 RFFIZBEISED

1) ANRFoRFE1FI% 83 =Wave Writer

TCRITRIIFEN S, KEOZ@HRHE THNTWDEHEDT T v 7N kD
e, T ES o T0nD0ONIEENEZS > TWVDEONRGNICL <, AMEICELREIC
AT REABZ DT T7 T v INRURTEROD, EOEFFTIERLIZ DO,
B DM = v 7 — VT H R S AR OBERCE H /A M O AGEEEICH W bz
TEREFEBRIE S TR &, WOFT 20T LA SV, EEERE CADNIRD OI3E



T 5 DT, Wave Writer % 8 2 Htk & Ao TES TR LW & 9 FEED, #3)1|
BB OSBRI D B o T2, 7277, BMTHOEREAZIELEEWD 10 FAUEE WS O
I IAKREZE TH 5 DT, Pole Vision ZBHIT 5 X o0 o7,

Traffic control is hazardous work, especially at night.
Inattentive or confused motorists are a grave risk in emergency
situations. We have developed a technology to reduce this
danger, the WAVE WRITER afterimage baton.

1.3 AMERFE I K LIESD WaveWriter

2) ADPRRBIINERDL=]-V—T7 DI v X J-League Supporters Light

EBHELTRVBITDOEFIRELL LTS, WES vy XLV IBERO LD ThHIL
X, FRICFFLIAAUTIMENTE DL WH 2 & T, TEHARAODY Y v h—Y—7T
&% J-League MFEIE LT-tH, J-League DANS v ROFBEZ 5T CTHIFELIZDON, J-
League Supporters Light TH 5.



X5\t £12F —bs,
1.4 ANFERFZTH|&EHKD ©  J-League Supporters Light

3) T—H—THERFZFIZEHEIHED ; Round Slit
EERERE, A X FReva—/b—AR 8T, G0Nk FE R~ E L T ABZEL
FoRY AT LG Tl//&’/l/’?% XA E LTRSS L.

1.5 [H#EFH RS A7 A Round Slit (/N % A )

4) HERED AR =7 |[IRRZFEFHNE DT TREESES ;5 Cycle Slit



HEEEOKE CORBIEE BT 2F R AT L E LT, HEREZEHES OB TR
ELT=bDTHS.
1.4.2 MK AIVARATLERESES

AVIX #& LTI, M8 EIF RS 27 4 Time Slit 28 —FRIICHHZE LZ 1 TH
O, XUF v —REAEOHRRERST-RIATH S, BIBORAE LTE, MTIEOE
MDHITRAIEFRZT, AXD2DIE b0 ar7 ) — OBETHD., I 2 &mEgzem
L ClREnmF 2 EIC TE ARV, EEXTL. TN TEUIBEIZM O AT 1 Tk
HHEEL L TR T D, 22 P RIVOBEEIZAR A Y —Z > CH EE CTREIT 5%
HOFFIIIHRAY —ONFIIRBETE RV, ZOETEY ZENTERNENS Z
LERMFIZE 5T, BOBREENR TERZEMEIES S LB 2 THIE L7207, Time Slit
Th 5. 1989 LR IEMEEH & LED 2B STV 20 >72D T, %41L RG3 &
FRTAZ— N LT (K 1.6) . ZOHHE(LFETENELT Y ¥ LROMEEE T @
LED Z##l&fb L, FHEE(T Y v LR EEREMkE LED 2/ Lizizd, 7470
7 —LED FRTV AT LAOEMPBEIT S Z 125K 1.7, X 1.8). 7272F DRI/ >
TL e, MMk AZELWEEBEICB N TKET A AT VARBEEMOEANLIEE D,
TimeSlit DFIEEFE b #N TRZ. £7- AVIX & L CTix Digital Signage ¥, #kiE
AT RO B FENIEICRVIC LS RoTEZZ LB HY, 707 —Time
Slit OFFEEBNCES L CIIEmAICIZ T o7z,




X 1.7 (I TFEECTOEEER  TimeSlit 7V 07 —F7 /L

2012 (2 Canada ® AdTrackMedia ff: (%D f14 1% UndergroundMedia 1) @
Co-Founder T& % Ken Bicknell CEO 7> 5 Facebook 4L Ca ¥ 7 b23&H Y, 2013
1 A OHIN &KE meeting (2201, AdTrackMedia & ® i & HAFER & L C,
TimeSlit # W AT 4 T HEOMREBRICH T2 L o7,

X 1.8 fHRINCERFZ YN EBET S ; 7L HT7—F7 /L AdTrackMedia

BAE AdTrackMedia tHi%, KE, 77 2, §@E, AA &G Te4E CTHENZEM A



F4T o —EREEBEL TV,

1.4.3 T—2BEBERRVRAT L

- REFRTFIICEBT—2 XX v 2 LIREMICRY A—)LKTR

PoleVision (3R R<HEFAIZEECATICEE L, £ DORREFINCEGT —F 252
CANAEREREIE T 5 Z & I2 kY, AOHEF Y AT LARAENIC A 7 B — L FoR & &
CHRRVATLTHD.

Jux X, WaveWriter R D8 ZE> TBRL W E WO KIHZ 2T T, D 772 A0
TEXTNRII—D R T 7ICHFEEGI ERTEEEEE OOy TV —BEE§ 5
TEMTEDRRVAT LERIE Lz, TS X D ELEORMET 100m e b H(Z
KL THEAZME ST D Z LN TEDY, BEET TROERAFE T INT. £
ToARARAS TR & < HEEME O T 5 LED £33 89 2 & TR e A
MBI R L LT IR A ARDFEKO L VBN E S .

NI ZRE R RS & LT T <, — P OIRAfiA% TH 2 & < LED £
LT, M1 mE EREEIC A S .

1.9 F—ZBEHIF R AT L, Pole Vision
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1.10 F— 2 B#EHE R 25 L ;  PoleVision
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BT —FF YA R a = T E R, N T aliEihd &35 & o KRG E
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Qfront TEA LT\ % CyberVision Z/r2= NIT 741 v RiiEEZH > TW\5H 7
D, EYONEHNDITENOFEAERE LT Z LN TE 5, BGHEIFEZ AT 71
RHEEDHWER Ry MCOBEDL O FMBENT v 7L TERRINZI L b H Y, ¥
A Qfront (FHARDT » F~—27 L LT, HAFIIREIND Z LIZhotz. 2D
AP OMECT L EFM, =2 —ATHERL NS LR Qfront NFEREND Z LI
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1.17 Qfront : CyberVision PN1HI
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1.5 F&H
Z DX DITHEEERG S L EMEROT A T T 0 ixr OFRRT AT L E B3
L7z, ZTORNFICEL CiE, RELIEIZE T

INHDORRVAT AN — A2 FENMT L LIV Fr—{EL
LTHELTW SR, bOEAAHEMMNIZRRMBIZT T, a7 Y &2 HET 5
V)b, BIERK RRT DY T N =T ORBESCRKEOMRBG T —Z ORUE T AT A, &
FABLE A 7 ¥ 2 —)v, HERTEREE & OME), WIT ANBOHE Y U OB E DR T

BT LI P = VEERIIITOX L s T —F— g VERIIBWL T D
BANBIFE N LB & Ip o7z, FTBIZEARBIE 7210 T, EFl&ROZFEAEES—E
A (EMS: Electronics Manufacturing Service) & V9 fhfLA DD 72 H A THBER;
i, SEEHERORTZRTFRIEA —D— L DEET 747 LV ALK TRA LD
IRFEAF—L L DEEEZ KL N—F ¥ La—KL— g« AFxF—LEEYET L.
HIZ LED x4 Tt LICBEFEO R A U 3#H, FEHEHR % LED KRV AT LD L,
AT F U ZADOMBIC R L CRERRZM 7. 20X I L THEIBEREN D A Z
— M LR T ¥ —iF, HIRLSOHAAA AR L e s LTAEZERY, T0F
EIIN 2 ORI DT — BRI E LTV o T,
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2.0 Abstract

RFZE I BALIC DWW T OEEEATRIC DWW CRE T, THIDITEA/THFEE LT NTSC
FHIZOVT, 1 IRICKEARIL & 2 ITAEARIIC X 2 HEEREE D AT S DFEWE R
N5, SWICORFEMF AL TR T — X 22 HZ LICL Y, ZHERFRVAT LD
BIFEIC DR N D ET NENED Z LN TE . WICHZEE Sk & B —L R RIZ o
WTCIRR% . ZDOFZFEFNT, BEE LED RV A7 LD AT o7z,

21 [FLCHIC

Bt T RR VAT AOBFBEOEMELE L TREMF SR H 5. & hOHRE
2T WL [FRE, B EREOT O 2 NVFR AT LD KL LT ORG-S 8 5 73,
KFSUZ B W TREE 7 EBERFRIZ DWW T E LT <.

2.1.1 17781 : NTSC TV E %

73k D NTSC(National Television System Committee ) TV(television)/g 5%, x4
BET T U EFREBRQCLT CRD) &IHICT F r 7 OB CERT 2 2 & ZAiHE
ELTEBEEAFNTH D, kRS NTSC FR T LIV RS BIiE-> T,
CRT O&EFE—LOMIS 2B EL 2 bu—13 57 T 1 7 GAOHIET,
Line A% v B8 1 onoleBa% f (1) TRILSND.
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v Frame(Field)

y

2.1 7 L E1E 50K
FoRT L— ATREZER EO) 0 H STV D03, BRI — IR OB RIB ft) TRELI N S.

7T EFRER (LR CRT) I2BWT, B E—LATOMN Line A% v > 9%
ft) (=R a8 32 1R OB2FN TV 550 BRI 2 S8 LT
MWDK LTWS, ZOEBFE—LTODAF ¥ OFFRBZEM TORIUIKRD L H
IZEZ2b6N5%.
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b '7/\>:Z;§-7AV‘7£\--

22 7LEfEEs (NTSCIES) 1 ROKH B f() OBEEX

2.2 D X 912 NTSC 1§ 5 TiE 30frame,sec TIL, B DR REFEN NS, A
A — L — 2GR LY FEIIZ 1frame % 2field (243%] L T 60field/sec DFE/R~IZ L
TW5b. ZD%, #HILHETIX 1field ORF ORURGEE3G D, Bl CIIMEHE 00
272 5D 60field/sec DiBREMEREZFf-oTo R FAE o TS, ZDA L F—L—R
FREBEHLTWD 728, X 2.3 O X5 72KRBIE R fa ORI A B E L AT
s &7 D XD IRAEHER FR AR TS & 7o T D T DREAIL TS O JE AL AL

T LW D ITHITE 7 4 v 2 — ERREN DR R 7R3 7 ¢ V2 — TG 5 O JEg
IR 2 LT\ 5.

/ (m—1 )THGMI / mfﬂ)‘fﬁiﬁ%

AE3—L—RABHYDEHE

(m-1)f, mfy,

23NTSCIEH A v ¥ —L—2AGADMBEERE L 1 IRTEBBZER TERE LSS

B, MEEE S b7 % NTSC AR ALE L2 NTSC 4 7 —FRr I L T
X, T 24 (IORTEOICH T —(E5 2 ARREAR CHER SICZHEIL L TW DD,
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il = DX 5 BRBHRIGEEFRERA W NE WS &, BEEEOLNLRHHAER

NTSC 5t DHEHEMNZE-OZ LI AR CRT %
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2.1.2 JATHIIE 2 © y WHHIE

FaAw HEERRVATLAOPTHMNDN, RGEEEZAN TV IATET T
BEAWE TV ZEEOLT CRDE W I XTRH o~ IELIERE%E TV E5E LTV
EVTDHENIMBFOESUBEREEZ AL LT, TelE—ERE > TLE->7lE RN
PEHHEER & DO HIMEZ R OBHRNOEZ D ZENHE L. 2072 CRT USDOT 4 A7 L
A THHEET 4 AT VAR LED 7 4 A7 LA RIS, oo k425X 5127 -
THyMELEEFTHBEZZLD LV T8N E T LEST T 4 AT LA
IEy F#EDS CRT K W EBHZ A 72 < ,LED 7 4 A7 LA OHFEITIZFEY =7 Th D L 9 IT
FFENTWS. o T, H~HESNTEANEFET v WHIEL TRRT—F L LT
AT HIMERS L. ZNRT VXN T— X OFTIE—ED bit B TOFEREE LT
Z Ll ol. CRTOHTH Y= br BT —CRT 72 & CldH o~ Rk 23 B /e 5 O TH
ET 20BN EH 720, FCRMT A A7 LA LED 7 4 A7 LA BT~ iEShiz
TV ES &% CMEBRRT LI D L, Ho~iiffiiEsd LY =7 Rt O EGE 5
DLE 2D, T EWDICEHRREZEN D /e < @I T X 2 00 HfF g o O L 2D
F—Lbrol.

A wny . A HAy

>
>

AFx AHEE Adx

v

v

HASHEE (o THIE) CRT#H% (H v HHIE) B el

25 WBE LT T U EORME

2.2 BFZERMFEL

B NTSC 55X CRT ZMBEIC L 2T - FRTT Fu 7 HRTh o723, ik
(LCD) #r¥EES> LED FREENRRE INT X NI D K 51T/ > TE Tz,
F - mREM L, KON OH TT X2 WAIZMAOHA & 72> Tl

2.2.1 1 IRt DOIEARAEEE
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BTOMHFTIL, MEIZHEITL T CD ° DAT Lt Wol=mF X bR ENTWhoT-. %
e TV T e =R =NV EHRROBEREZT P ZNGLL, ZDOT VXL ER
EICICEMZERT 2E X —R— REL BRI

HEOTFTVHMETHN LN TWEZON 1 RTTOEALEEHETH 5.

A

& _ o glt)
\ 1R 5tCombEE %k . /5
) "'0\‘_“/

Ll [T

2T 3T -T o T 2T 3T g
[RIES gt EAIE g(t)*ErS(t—iT)
S(r-1)
(a) (b) (c)

2.6 1 ottEAR L (@) FE%S, () 1%t Comb B, (o) 1 KoTHEA(LEIEK

(G LIEARL S NIE B ORI ZEMITR DO L 51272 5([X 2.7). SE 0, 5
DS ABECHIAI IR S TN EREARE LZBRICIT D IR U EEA D REET S

o

(t) P e
/ﬁ\y///“ : A “
o

RIES e Al =)o)

6(7)

2.7 1 RTTAFAAL & A PR &
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2.2.2 JATHIE 3 1 2 IRGTHEARAL [23-38]

H N2 SRR SR AT O R AR 5 [23,24,31,33,36-38]1F, 2.1.1 (2815 NTSC 15 5 D#
HEZR 1 RoT D JE A Rr M A 2 IROT D ZE R AN AR PR & L CALBE 2 Z LT k0, M
ZIAMEIZ L7z, 1% 513 2 vE v EDTV(enhanced definition television) /5 70 §l5,
L LTy, BB I BOEEE 2R & S2AG BT 2 8 BIBRA JE 9~ 2 87T L W Bk Bk Td
5 HDTV (N BV a7 L) BHEICH Sk,

NTSC (55D 2 RITAZEA L O % X 2.8 127, 1/30 F T frame &\ 5 HAL &
lframe WTO 2 ke v 7"V 7 Sickgfm (B &) RERIC 72 5 (X 2.9).

RAE (EF*)

\

Frame(Field)

y
2.8 NTSC 15 5 2 IRyeiEAR L DA

25



Yy
m 2R TTCombRE %k /7 2

/ Xo X C L .
g(x,y) ng(x—mxo,y—nyo) 2RITIEARIE

v

g(x,y);mé(x—mxo,y—nyﬂ)

2.9 2WITHEARIL  (frame W)

2 IRTCAEAAIZ BT D A~ b T MEK 210 D XL 51278 %. JAEBA~T K
T Lk HEFND LT, 2RTTFUE T 2 RITTDZEMEEIL T « /v & — Tyl
RLTBSLERDHD.

P o Lt Y

S % X ~
g(x.) 2R TTAEARIE

) Y E——"

Gl ERARHRA LS L
23t )3

X 2.10 2 &ICEEA(L & M EEEA T T L

FEE AT T A 2RGTZEMEAR L LTI D &, v ISR EN, 1 IRTTIC
HEL-bON, K230 1 RTEAEETHD ZEnbnd (X 2.11).
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X 2.11 2 WoT/EHEER L S Sz 1 koA %

ZOXEHIC 2o EMEREEE LTI A D L, FEEEEN D0 5 < LB E
EHREICIEZ A Z E N AR E 2D, BNIXZ O 2 ot 2 A B o Blm & VW T
ETDV Ktk 2565 U723, Fex 1T 2Fom itz W< OnBs Lz

2.3 BEMMFEIL &EFR—IL MERTKE

Tru G ERNERA R L L CT VA NMERETH L, T TR s I
LV T — 2 LD, BT — 2T DO L 0EHNWD EPTVIRLEANHEN T2, 7
Uy B—&EE LT T 5720, —/b Nl CE AR 55 Tl — & W & #lif &
Y5 ZENZNDT, ZOBEO W EEEICE L TERT 5.

2.3.1 1 kW7 VU 7 & Hold #ilH ik

1RgeH 7V 7 & Hold #ifHEIZEA L Tk, F ANRERCARROFT E V7
Vo7 LT, ZNEEWRE LTEREELY 7Y 7 - F—R— REOHGRNY 5 &
7o TND.

FERIF DY T TR fs, FERFOY Y v SRS fowmnfs & L, e
Dz Hold L 72 B JEREAFFEIZ DV TIAR 5.

A—/b i3 K ONERRAERIIC W T, digital filter L2505 &, &—/b R
B L OERRAHEN,
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A—v RAdifs e

1 (I+z+...+2"")"

m-1 n-1

Hm,n (z2)=

D—ETHDHZ ENRDOND,

A=/ R4
l+z+...+z""
Hl,n (Z) = n-1
JEL A i
1(l+z+..+2"")
H, ()= L2t )
n
/,
fBL, n=-=—"
jpout

fin=fs : sampling J& K%k
fout . tHjj}E{BZ%I
Thb.

1k 7Y 7 & Hold fiffiE OIS HFF & L TiX, BARROEEZY 7D 7
LT, ZnaERE LTERAIEDE TR 7Y 7« F—R— FEOBRIIY &
LD,

RUEKIF D 7Y o TR fn=1s, FAEREO IR fou=nfs & L, FEkRFOfE
% Hold U 7=BRODJEWEARFEIC SV T~ D.

(a) (b) (c)
X212 —REFRIBEE O 7Y T L R—L Rl

NS DORBEPEEREEIRO L HI272D
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(a) (b) (c)

% 2.12 —WRIFFBEIEOERIE A~ T 5 (@) TTREEOEREARY T 4,
) o7V o THDEEEALT N T L, A=/ REEROEEE AT F T A

=

t ' . >t

X213 Yo7V T LR— R

—fs fs 2fs —fs fs 2fs 3fs 4fs
Bl B TIR—FrHR

X214 Yo7V T lR— REEOEREAXZ N LA
BARWZ, PLEELS ATV &
1) N=2 D& fs’ =2fs

——————> | -t

(a) (b)
X 2.14 1k 7V o7 b ad— Rk (N=2)
(a) JFEES L7V 7 H, (b) F— RERH
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25 R input=x(n), output=y(n)
y()= x(-1) + x(n)
AN |
Y(z2)= z'X(z) + X(2)
BE-T, VAT ABEH (2)

H(z)=M=l+2_l

X (2)
H(Z)=M=Z_2+Z_l +1
X (2)
l+z+2z°
"
i N
RIZ Z DIRMEFRFEZ 72 5.
H(Z)=Z_"'1
z
ThHHND,
%:z/kj_i 7= _1
ik 0

R0, WBRFEURICH A DT, RIBREICEELRD. o T, FEROFTORIERT D
LX 2. 14 285,

j |
I
~,

-

-

-

(c) (d)
X 2.14 1wV 27 N=2 (c) FaALM, (d) (rFaEE
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2) N=3 @%/EI\, fout:3fin
@ 00

0
C 0

>t
X 2.15  A&—/L R, N=3
#£y FE input=x(n), output=y(n)

y(m)=x(n-2)+x(n-1) + x(n)

o BT 5L
Y(2)= 22X (2)+21X(2)+X(2)

DELND. 5T, AT ALK H (2)
H(z)= Y(z) =z7+z"'+1

X(2)

l+z+2°

2
z

i 0 T2 R
Z DOPRMERFMEIL, 216 DX H T D.

=
z,=e

v

|
i
~,
-
-

[2.16 A—/L R N=3 O34 O & 5, IRIEAT FHEE

B> T, FBEREEEIIXK 217 L7 5.
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—fg fs 2fs 3fs
X 2.17 N=3 OE O JE BRI

FIERIZL T,
3) fout=nfin @%/El\cj\
H(Z)=LZ)=ZH_1+Zn_2+...+1
X(2)

l+z+...+2"

n—1

w185,
WA Z ORI R 2 5 5 .
z=¢e"; a)=2—ﬂm m=1,..,n-1
= n
Fit z=0 ; n-13RIR

ZOXHIZLT, hold N FXD X 9 72 digital filter (272> T\ 5 Z & DNEREAIIZ Y

—fs fs 2fs \ (n-1)fs nfs

2.18 H—/L Rl N=n O35 O JEERE
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2.3.2  [ELERAHE
EARHR O > AT ABEBIFR DO L 51272 5.

2
Hz,n(Z)=%.(1+Z+...+Z 1)

n-1

Z

t - > t

2.19 N=4 OEADIFEEE o 70 o 7, B

L, WRFRZROT, - FICERT 5 L EMHMR O > 2T LB D51 1(2)=(h(2))?
LR DS, (B L, h(@=F—L R 0> A7 A O S+ &3 5.

T b, RIFFMEIIAR—/L Nl OFELZ BT LICIB L 0D Z LD, &k
Ay DTV IR UGy & A — /0 RAfIE & 0 #1114 L 7z Digital Filter & 72 5.

N=2 OG5, fout=2fin
1 1
y(n)= Ex(n —1)+x(n)+5x(n +1)

_Y(2) _1+2z+2° C(1+2)

H(z)= X(z) 2z 2z

[EREIZ, n=3 DA,
y(n)=%x(n—2)+§x(n—1)+x(n)+%x(n+1)+%x(n+2)
14224322 +22° +2* (1"'2"'22)2

H = =
(=) 3z 3z

LB,
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dB dB
H0’4: Tk_ﬂ/pﬁﬁiﬁﬁﬁ H-|’4: Eﬁﬁﬁiﬁﬁﬁ

"\
|

X 2.20 N=4 DA D FR—/L R & EARME O B4k 7 1« v 2 —Fxik

Hz

—20 -20

24 FEOH

REETIE, FFZERIFF AL & R — b R 2 58 L 7=,

3 T, 2.2 MO ZE M5k D 2 IRGTZERM] T OWHEE 7 /v & AV T, IpZE[RIZE
LD FFEOFR Y AT DO EATH . 5 HBEHEI R AT LTI, 2.3HiD
R—/v Rl % VT 60fps DA TIBLE 248 0 I L3RR L, 3,4201fps, 4,320fps THR/R
THRMEF R AT LB L.
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o 3

AR R e NN R AT L

3.0 Abstract

b OB AT DEHMA LTtk x Ry AT L& REREROET VIZE D H
T2, ZNHDOERRT AT MI 2 RS TEG T — 2 22722 LTk
KR ENZZRFRATH 5.

3.1 [FLHIC
3.1.1 Ex& BB

B B aFIH L= RRy A7 58 LT, 100 4L ERTICBES TV BAREH SN, £
< DANE DERAFEOTITIEM SN TE . TV Hilfb 7 7 0 U EFR /721 Tl
b E Y 22—/, LED &7, EL H# 172 Ekkx RSB T3 ST, REHR RS
HFoND2T 4 AT VALE ZOT7 7V r—va bk L TE TN 5.

ZOHTH AREHE L CEEFIE TR LED #+2HWVWT, & hOBEE I AT L0
FCHEBNREE RN CEEOISHAE R AT L& L, HERGFEE LR Y —
ERAERMET L LN TE.

FRZEE 2 TR R7= X918, 2T ORZEMF b TG T — ¥ 2HEx 5 &, Forh
FICELTYH [EifgT — 228D X5 RETRAZMLUT, 2RCZEM x Refidh (2 koo
HpZef]) CTHEHT D) M 3. DEVI T TIAREZ T TERVAT LERZD T EN
TE, FileRRR VAT DR ERIIHET 2 2 LB TET. RRFEFOELGKRE IR
BTV —r, BERGELENTZEBRT —2D1 7 v —2&dT =2 T L —V EEST
LIZT 5.
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ETE
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3.1 RpZEMfF LT — & L R

FROFRVAT LEFEELTNT, & hOERE S AT AOERGHEE A T-FoR
VAT HEBZTWIZDTH LD, FradfkBRE VI DO TITHH DO RN s D
T & 72, K512 Cyber Vision ODF LU L TiIBIO®E (5 6 &) Tirk4 5. ZoO%E
TIE, LED Bt#E a2 e hOEFE S AT L %2FH LS EOFREE ZFNT 5.
REL T DERD I HITHIETE S,

1) EBRETL—CZWEMICBEIL, TOERREBLZBLCEMCHLIT—HX T L —
DEBT =2 /5 LIk y, b FOEHRE S AT DNICRAEICER R A 7 ) —
EHRERCT D R AL
% 3.2 HiTlE, ZORTET L — U EAYHICBE S TERRT LR RFRUTON
T3 5.

Forfih e LTE, BB L —r2fz@8) h e LTBHIELMNTLY ;

o ADBRFINEIRDZLICK > TRREHOLFRRIAT L, Wave Writer

o E—H—IlXoTHEET AT —T NICERRFFHIZEFE L ; Round Slit
o HIBHEOAR—IIIOTTHKRETSH; CycleSlit

W T BELEEZ BT L, BRE LT,
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% 3.3 HiTlE, AEITEE LBIRENBEIT 52 LIS K RFRET L— 0%t
HNZRBENT 2 Z L IC LV EE 3.2 HiL FAEROMIR2/H[ LT R FRITHONTHIT 5.
BARAY 2B L Ui, T8 b RV OBERI 7 SICF RV AT A EEEL, &
ZEERTOEEOPIIR S TWHRENBIEH L7025, EH L RO EHENE
W2, BIEFENOERREEZH TIEY 2 LR LW, BIEE I L TERERN
FAXI S E) U ZeS Gl T — 2 DA S5 70, BIZEEND LD & BOIMTBGE N
FENATRZDZ LTS,

o THMBENHFEIRY AT A TimeSlit (AVIX £t)

e R &Nz TimeSlit & W CHEFEBE 4 X 5 AdTrackMedia £

2) [HEINTT VA NVFRRFEFICHE SN EmG T — ¥ 2 8GnIcRrRT 5. iUk
FRETV—VEBEEL, TORMTT—F T —E2BEIT 52 LI2XD, £R
BB L TEMOT =2 &t ORI AT LARNICHMERT S L7 b 5.
% 3.4 HiTIE, PATICHRE S-SR LT, BT — X 2K FEAXF v 75
ZEIZkY, A7 e —VFERIZA A DERRV AT LEREITH ; Pole Vision
5% 3.5 HiTCIL, MR RFBAIELEFET —F XA FTIv I/ RRTHIEITED
WG R R T HFRRV AT L& 5 ;  Cyber Vision

% 3.6 HiTlx, BB —r DRI RGB ZRF1FITHEK SN TWDHEGE
DEJREEVICHOVWTHAT L. BRETL—UBBEIT ARG LT — 27—
T HLEEDOMAIBSY OFEWIZOWNT HAT 5.

32 TORIWKRINEYENICEET S

AT EZD L, BESNZT—4 - T —V LEBEBTHREBETHLITRRET L —
VISR AR ¥ U LCEDREMICH DT —F « T L— 2 OEFHE EINAR, HEE (2%
LTERRLTWND EETIHLTE D, %4 DFIFRRIL, 250nsec /MR- TORRT
HHN, b NOBEOEEHRICLY, KHIOFRITEY BUOF — 2 7 L—r OLIKHE
HERDZENTED.

ZDET DWW FE RV AT AL LT, 1 FETHI L7z, Wave Writer, Round
Slit, Cycle Slit 213 &V, WELIZ EDO X S IZETET OENTH 5.
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TAVRRAE—=RTHDHP, ZiUTBh & OEINKAFT 5. #il 21X Wave Writer D
BT, AL 27 TAMIIEERENICIX 1.25~1.75sec THDH. TR E LY 2~3 LT,
TINT 7y b A~5 SUFRRE NGV, Wave Writer D4, FoRrfitsd] 32 Ky
Lo THEY, MiIED 32 Ky hERTH L 3UFOHA, O Ry Mt Ky R &
5. AA T OWEGHINEE OFRNT Y 7 TIFENER LT WA, AL 2 7
EERREZ S eV, BT O8AE, SUFHIE LI THL I ERERROGET,
LFOXE Y 2T 272012,2~3 Ry FHIT 2 HBHALT V. 2O L HI2T 5
& 1~1.5sec DY ORFMICERAF ¥ 2179 2 LI D. 2O LLIERER R
FA L AX v U HDT A clock 1% 8.3~4.6msec FEE LD, AFx ¥ A — RO
HEr—omtkd ZOREEA L — REGFORERSAE— RTHRET DI &Ik
2.

HH AR 57cm O Wave Writer & 12432 D J-League Supporters Light(JSL)
TlE, AA VT A= R AL 7GR 5.

1 BIZZTBRRERR L7220 T, IR RRINTZ L 3m05 0, MnErIhi
DOMPFBIZIE L RN, MOVIBRLERTDHZEICL VKA vE—VEIB2D LD
IZRREHLTZ. Z0%, A 7 A — REOERROME S 22/ EOIZIEFR— DAL EICER
RS DMEDRDD.

TrFzFIL—V

;

QOOOOOOOOOOC)
QOOOOOOOOOOC)
1010/0/0,0/0,0.0,0.0.0,0

:

X 3.2 FRETL—rZ—EHMICENTZLICLY, BRESL— FOFRRF T2 E
LCEMOF—X L — EOF — 2 5FRT 5.
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BIRTCHOIRTFZTIPAX Yy T H5FBIIFRTCTHS.
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VIR LETRT D700, BIMKOME/FRN LR D, Z 07, HECHEFO T v ¥
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5.2 F—/L RHEIETRIC L 5 EEEREA
(a) W3R 60fps, (b) A F 3 v 7 line A% v V HRFR, QO AFT 4 v 7 « R—/L Nl
MRRGT, (D) B T7—F AT v 7 FRF

5.3.1 LED BR#E) 73 ; & EKED

LED %, EJREMZIT Z &I L VRIET D0, EIAEISK L TORLIENY =
T TR 4.11). 2072, EER KT A 38— (¥ 4.9) ZHWT PWM H (K
4.10) THE =Y b — T 5 HER RN TH LS. SRIOGFA G EER K74 —%
MWTBR# A TH 5.

LED

PWM Tl
5.3 FEER KT A /3—I2 Xk % LED BREE & X
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5.4 PWM BR#Eh D ERE)A A — KT

RS0 Y B T,=25" C
Furwa_:rd Curr_erlt 1_u'5 —— BLUE
Relative Luminosity == GREEN
....... HED
)
5
3 4
= o4 yd e
= a
o B 4np:
#E
=EE 3 ra
== 1
o !‘l -
-é 2 / ..I'rr - gl
o Y ~ L~ "
[ J”:‘_,
Cal
i
.-':‘“"",
iﬁr"'
0
0 20 40 &0 &0 100 120
miER
Forward Current{ma)
5.5 EIMOCERNE . B NESM180AT
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5.3.2  LED BE&E) 5z : o ~ififliE
Al A= WARHIES O EIICFHRRE & @SS I EN I HERIE 7 vy 7 75
XA PN, £T LED KRBT 50~ HEDMBEMEIZ DN TR 5.

5.3.2.1 o ~HilE

WG, 770 EORMUCHHIE SNZBIED TV R TiX, 7 7 7 % (CRT)
DI <G DR E S EEFANTHER — I TWd., — 5T, RaR-HE,
LED #RETIE, H o ~<HHi3snmniziZ) =7 Lo TW0WaEw, ZELEESZ
T ~HIEL TRRTDMERD D, B~ MU 7 2ABOWEEET 4 A7 VA T, v
=1.1~1.3. LED Z5-# Tidy=1.0 TH 5.

—f%)72 CRT OF > ~FiEixy =22 THD. BEEOHINTTEZ Oy MHIESN
TIRRETHTL DT, 44 & CRT OMAEDLEDLEILZ O TR T-D72
N, A FML CCD ¥ —=MOS & ih—, FoRflbiEsaT + A7 1A (LCD),
LED 74 A7 VA, ELT 4 AT LA 5T 2~ Rtk B 72 2 5 5 23 BAFE S 4Tl i
Tz, NI, MG Ty fIE, v S EOLEERHT-OTH D,

M wny ! - A iy

N
rd

AR AhEE AFx

v

v

DATHME (HTH#HIE) CRTHM (H<#MIE) TR

5.6 A ~AlIE & WA IE D A )RR

1

22
1
2.2 -
y=x2? z=Yy z=[x2-2) =x

(a) (b) (c)
5.7 7>~ 1E & Wil 1IE D F
(@) o ~EOHA, wBEXD AT ORE, (b)) Fr~EOHKN, Y CRT
PE, (¢) Ao~ MiESN=T —ZICH v~ il L6 OFpREE
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5.3.3 m@FE M LED FZ A N—DB%

AJ) LTz 60frame/sec DT —Z 552V IR LERTHZ LT, HHED 2RILAH—
VR A CTHEEHE LED £/~ % 38 L7z, 3,420frame/sec T X 57frame,
4,320frame/sec CiX 72frame [F]—F /R LT\ 5.  F72 PWM R & 4 o~ il iE
ZRIREICAT S HE LT, B2 v v 7 &2 FWT-IEE PWM BERGABR%E L 7=
HIZ, WBERMOBMEBE S T %, >V 7 VEEKEL [F— frame 7 —# AR —/L R
L CELHIELZ LED RT A N—|ZFf-t5 Z L2 LY @R &Rl E 0 LED &
Va—/VORFEEERTL LN TE.

5.3.3.1 LED K7 A /X—

LED R 7 A /"—{Z[X 4.14 8% block PRI & 72D, GSck (ML 1 v 7
EANNDZ EICR VR hr— L& o~ WRE A FIRF ST O G & e > T D,

¢ P Sout 10bit
Sin10bit 1 shift Register ———
Sck T e Sck_out
60frame/sec | I . aa
Latch_ck Buffer
GSck —  GrayScale | 1obit
Comparator
Blank — Counter P
Constant Current -~ 4,320frame/sec
Driver
Quto Out3l ]

5.8 LED K 7 A /~—4}#% block
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— w0 —

’/Lauh_r_k
M.

5.9 M7 v v 712K % PWM il

ZOIFIET 0 v 728D PWM IO bit i CThit b oAb nar ha—
JLNE[REE 72 5. (X15.10, X 5.11)

We have designed a special LED driver for high frame.

B Low level area 0-64 input data

Gamma inverse function bit accuracy

12

=——8bit accuracy == 10bit accuracy 12bit accuracy

10

= 14bit accuracy = 16bit accuracy

02 4 6 8101214161820222426283032343638404244464850525456586062

510 A v~ it LR

TABLEI
Accuracy AND DEGENERACY IN INVERSE GAaMMA CORRECTION.

Degeneracy  Degeneracy

Accuracy 0-955 0-63 Value

8 bits -74 value -52 value 182 value
10 bits -23 value -23 value 233 value
12 bits -B value -8 value 248 value
14 bits -3 value -3 value 253 value
16 bits -1 value -1 value 255 value

5.11 JEE bit i L % bit B H#
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5.3.4 HFEHEBRTV AT MIEBIT HER

R (120-240fps) DA 1T, 16bit ¥EE COIERIE T > ~ W IEEZ T2 > T\ 5
2, A EIOENHF R Tl 14bit KB CTOIBIE A o~ Wil E &2 1T72 > T\ 5. 1frame D
FRIE 23 231.5nsec (4,320fps DHE) L4, KT A4 3—OMHE L 14bit 15
ELTWEND, BIEAE— ROEW LED K7 A /\—%B%310UE 16bit K TOIRE
HARE & 72 5. 14bit B TIE 4.17 DR O KL 5 \TEEEE = Y 7T 3 fED bit % H V%
AT 5.

5.8.4.1 Hr~WAHEDORSEIZ X % EE M

H 2~ Wil IE 8bit #5EE & 14bit #5E O BSOS 3G A2 . FEERIC 8bit KR Tl
DRI CHHLURH =12 O VE DAL H LD, 14bit FEE CIZEREHEN & E %
TW5%,

Sbit}FEH > Y FH 1E 14bit¥EEH > VW FH1E

..

5.12 H o~ WHHE  8bit F51E, 14bit K
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54 AIZ D L—LL—FEERRERVATLA

HBEHEFRY AT LOREZ L TWEEO 2010 4ENS NTT FEaEHFo vE |4,
WERFOLREENBHTE AT L0958 H O EBREEE 5 OKREN & - 7-.
CVx300 ~<—A (LED ##t »F 30mm, RGB & 1/ Bl E) OEsHFRERS AT
DAZHONWTIE, IWAREADFGHS[97,98] 45 L CIHE, 4 EIWRES 6 HOBAFG ER
\ZHWZ CVx700 ~—A (LED W#t v 6mm, RGB3inl £1) D& rnFERR
AT BIZOWTIRRD, 1~960fps DIEED 7 L—AL—hTHETL—LEAXT (v
7 RRTEDEHBRERY AT LA%&% L. S block XXX 5.19 [Z7~x 318D T
H5.

DVI N

PC CV700 VP CV700 SD .
RSZSZC' _ = 2| CV700LED/ %)L

\

5.13 Bl 7 v v 7 [ : AXT 4 v 7 Al frame rate iR F RNFERS AT A

KEHRFRER S AT AT,

1) U7AE—FK: PC 25 DVI HhZn5EET —4% 60fps % Video Processor
CV700VP T 960fps |2/ AL L CEIRE Y 2 —/VIZEET 5.

2) AEY—F—F: CV700VP D AE VU —NIZFtdk L= Eitg T — X % 960fps TH/R
T5.

D 2FHADE— F2FEL TVD.

ZDEERY AT MIEEARWIT 960fps THERTHV AT L ERSTEY, A€V —F
— R DA, Fl— frame ZAEHED K UH T 20588 ET HtHEEE 22> T
5. Bz E, 0 LE=6frame 72 5I1E, 960/6=16fps & 72 5. # VK UHITHKRE
THHN, MUK LE=7 L9 5L,960/7=136.14fps & BT BN LR H 5.

PC 75 OB IR, W% OIEEME avi 7 7 A VOO T 7V r— 3 VTR
£ LT 60fps THII SN2 ew, R LEMBIEH )7 7 ) r—a vV 7 N B
L7-. 60fps TOM{EFCH frame % [X 5.20 (279 X 912 4x4 OEGETEH L, VP TV
U 7 ViR L C&E LTz 960fps Hi 71T LED FR/ S /Lcik S,

62



6 |7 |8 5 |6 |7 |8 .
FO DVI 60f,
1011112 & ps 9 (101112
13|14 |15 | 16 13|14 |15(16

J

1o s e lslo e o Lol s lelis sl 2 ls Ja s 6
|

|
LEDA 1 960fps FO F1

5.14 PC 75 16 [ L= it 7 — % 60fps & 3fiF L C 960fps Hi 7119 RS

AVIX tER 2 7 4 7 @EH A frame R332 A7 L [4]1 D Spec (TIRD X H 1272 %.
1) AT AbkE
BOHEERE 3, 000cd/m
FRMEF 0 10,7 {2 (RGB &4 1, 024 FEFH)
famf 120° (K - HEIED)
T~ fHHIEMRE . &Yl LR (v =2.2/1.0)
<R © 13bit #H24 (960Hz)
2) LED 7R3 Uk« == MER T2 = FHAL(40x40 K> k) CTHLBEATAE
FILFEF . BRI RGB3inl kgL LED 1
[~
Ky M. 6400 K k
Ky MEE>YF : 6mm
IR ©  ACLOOV (=== K TAC/DCA8V A A » F > 7 EIR)
3) Video Processor Itk
AJIT/F: DVI(SVGA, XGA, SXGA)
2y bur—/LI/F:  RS232C
HA1/F: SCHA 7%
fERAEWR : ACL00V
4) FrhK
4-1) V7 NVRRFRE— R
VP @ DVI A 77 (60Hz) 7> & i _E OAFE OLAT D 320x320dots O &iFHD [Ei{g 7 — ¥
% 80x80dots B block (ZH] Y i LT, 60x16=960fps THRRT 5.
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4-2) AEV —FRKRFAE—F

VP IZPNJE 415 SDRAM |2 80 X 80dots X 960frame X 24bits DT — H Z Fi i iA
H, ZOAEY—HNOIEED frame (& (Fou 725 for) O frame 7 — X ZHHE &
HEEL (n[E) MR L7eh 5 960fps THRART D.

5.15 1EY 2—/1(40x40 K b)) TOAZ frame FEER S A T L FK -4

55 HHYIC

ZOX T LIEEERE LED Ry AT ANKHEAR—Y T T DL — 2 TEH
EN, TV Rl L0 L TA— = An—N X T2 AT, BRHRGRN D A R— ik
MATREL 72> TN D, ERIEME LT INTZAX T 0 v 7 @i AIE frame £oR
FEER L AT A%, 1~960fps DEFE DR frame rate THR/RAJRER 7=, b hOHE
AT LOFEBRITTER SN TV D, FEER, AR 6 D Cyber Vision F/RIZEIT 5
fRIB DORERFERR T HMEH k.
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6 E
CyberVision £/~ FRIZ L 2 B#G LT AT A

6.0 Abstract
AiTEE TR R OB EE LED Ry AT A& ZOHEMZ W= aZ 7 L—AL—h
miH LED £RERY AT LAEZBRE L. ZOERV AT AL BERLRHER
Cyber Vision |2 X 5 EBIEMARE IR A2 EBRCHIE L. 20O OmERIC
BWT, B hOBIZIHTHZED L IIZR X DDNE WD IME OFfEE L Uiz, B
REBEMTLETLE LT, B NOBRE S AT ADRFZERRF 50 S L7z g 4 Bl 52y
W, —HIEMN LWL T — ¥ EZW O Lz BT, BHbAERIc L igmXE & L
O D BRI S AT D RET D SRR R OMEIIIATR L O E B TIZZRW 20,
A SNZBNWTUIET VOFIRIZE EO 50, miEBBIC k- 2 Rk & v o IF5EaE
N D Z & & ERRAEERI IR R T & 1.
REZE 1T 51k % 7= B8 AR 22 R H 0 Cyber Vision #2423 5. V> LED /3%
)V EICEET BT — X & XA ) v 7 (Dynamic) ([ZFKRTDHIEIZED, ERy
NMIOLED 74 A7 LA X0 bt FOBER AT L%E L THD LMEERE R
5. ARE 6.1 fiCIEEITIRICB T2 NOBRR VAT MBI D2RMA =R L%
RL,6.2HITRIMA D =X LG 1 &G 2 23 Cl=. 6.3 HiTli& Cyber Vision /R~ )7
KD Dynamic FR HEO—FlZ R L7z, 6.4 Hi Tl Cyber Vision Fr HUc BT 5
R OMERERZIT o 72, 6.5 HiT, il 1 IZES EmERHT AT LERET 5.
F A 2 1S R CTRBRME DY S 2 Lb— g VEERATEL, 6.6 HiTAED
WA 1R T 5.

6.1 [FL®HIC

Cyber Vision /<5 [563-56] CEHBIAMEEN LR D Z L1x, BIFE K OBHFRE A
CORRVATLETEVA ML —2a 0352 L8V BEER TITRER Rmbhn
T, 7272, EOX I REME T CTREGBENRENRD LR U D00, £7220ORBMA T =
ALFTED I Db DI NTT D> T 7o, FEkO AT, RGB D D
IrINZ TGS 2 1 5 FiEITE S T 5 [57,58]. Z 0 5 A TIImH A 7 (AR ) 35
DOALE S TIND DTN LT WA, BiE OF R TITWEN 2 R EHE T ONE T2
LW, (kg BB IE N LS > TR A 200, BTN TE TWieho T,
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AlA] 6.4 BT, FBIHIFRGIEDN ER > TR U HND Z & 2 ERBICHEIOT-. FOTT
6.2 filZ 3\ T, Cyber Vision &R 5 O BAEFRIN A 71 = X LMZEET 2 ARE 2R 5
HIC 6.5 H#iT, I 1 ICES EERH S AT AR T 5. £ 212 o< U

WD I 2L —3 a v RBERTT A,

6.1.1 JEATHIIE 1
6.1.1.1 BERIKEEIZISIT 5 blurred images & Motion Sharpening
S.T.Hammitt I%, #3C[59] @ Introduction (23T, BERKEEICIB W TR 7~ Hi:
(blurred images) 7237 7 7§ iLil L Y LI A 2 5 Motion Sharpening Hl4:
(60,611 % #F/r L T\ 5. #iTE S A7 A3 H ORI 120msec DIFH & K ed 2 53(62,63],
R AT LOISETBRMATRONOT, EEOBE T AT O XD REE T
(motion blur) ZH725H L, > CTHrLE & g U TLE O R EEMES KT 2137
ThHDH. BI<HEDIZTOAI T (smear) [ FTHRF RO SRFRICESWTTFHEIND S
DEY I W64]. EiESNRENE OGE, R RORERIFRE D THIS D
ZEMIMNE T 3Bl e [64]. KBS, PoleVisoin For F=UTRIT 2 B A 7 10— L3
ROGEIZFIFRAET, XFINEIBEHL TV DICHELLTEEIXZ U TIZH X5
[31,32,33].

6.1.1.2 $&M12381F 5 blur & skeleton

FIE SEEH I, KHEOEHE Mullur-Lyer illusion)[66] N FE AT 5 A =X A%
dislocation of skeletons due to image blurring Citfi4 5 €5 /L& /R L72[65]. 2%V,
FHNKE & — BIZH L C(blur), ZDIE0 LMIEA 2 fEfk L=k, £ O aicxi LT
Voronoi diagram([67,68]% % L C skeleton M%7 25. o koL THEbn
skeleton OWNHDORENTIESINESTHADHZ EEMIALT, SEHOA D= X L%ER
L7z, ZO#HEO A B =X AO5HIZ, Hammitt 5 ® Blur & Sharpening OWLEE X 7
= A LD ENER OIS T <, FIEBOLEIZBNTHE FORFE L AT ADH
TH®EMIZITOILTWD Z L 2RET 5.

6.1.2 JiTht9t 2 . TSk & 85

P 5 iEER[69], “Illusory Motion Reproduced by DNN Trained for Prediction”
IZHBNT, FRNOZ VW ET ABHE T DNNs OV A7 A&5E &8, [BRIEOHH %
DNNs D3y tEa—4— -« VA7 A ETHBTHZ LICRH LT

TS, T SR (Predictive Coding Theory) i, W< DD iEESER 2 & Te—
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RAVBEGL 2 AT 2 BRI A W = AL TH D Z LR STV 5(72,74,75,76,78].

6.1.2.1 THIFF 75 {LPqm & DNNs

P 51X 691 D Introduction (2B WT, Rao & O FI% 5L [70,71,72] &
PredNet[73] & FEIE4 5 DNN 2K D L 5 IS LTV 5

PredNet & FFIEF 5 DNN (3, KINEVE OB R O1F WAL B 2 M8 FEA 125 ©

EOROENOL DD 1 D Th 2 PR SLERRITI > TREt STV .
PredNet (3, ©F 4L =7V ANDRFRDO 7 L—LE2TFHIL, Xv hT—2HNOK LA
Y=L, v A Y —0b0%FEREFBEH L o= TRIZTY, 2O TRIEDS
DFESED I HBHi D FALF Y NT— 7 LA ¥ —|Z5%T 5. ZONTHRFRy hT
— 703, ORI OHGICILHT 2 b O TH Y, @R BARR OB BB fEg~D
W7 [ DR S TR 2 S oSk LC, B ML, FHlE actual lower-level
activities (EFEDIKLXLVT 77 4 ©F 1) L OO S % # 5. Brain endeavors
D INE, D X 5 R EREEFE/NITHZETHDL EWVHIFEHBLTHNATND. ]
F7z [PHRF AR, W< D0 OBEESEH 2 3 T — ISR 2 A a3 5 Bllama A
ZALTHD T ENRBEINTNDI71,72,74-77].) LR TND,

6.1.2.2 THIFF 51t (Predictive Coding)
f# Hi 72 Predicitive Coding DEF /TR D L H 26 DIz %, (X 6.2)

Input(t) x(t) y(t)

Layer 1 Layer 2
6.1 A simple predictive coding model
§7(residual) x(t)1,
x(t) = input(t) — y(t)

dy/dt=x(t)= input(t) — y(t)
dy/dt=0 i.e. y(t) = input(t)
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LB X HIEE EN T A, Rufin VanRullen[79] Off H. 722 Y6 SO EBR TIX 1
FRETIETHLI>TH D,

FIZ, HEOANNZH L TCOTRZE e LTIE, ko Xk 575 Rao & Ballard
[70] .

6.2 A multiple input predictive coding model

FOWE L AT KMZHBT 5 THFFRICEL TV &, B FOHERES AT ALITE
WTTHDERD I EWHITRIEL, H T LOE RS & v ) BT TlEke<, ¥
it (2%ko0) LS (3o0) ZHEIIS 2 &0 MIC K 2T Th 5 & £k
LTW5bZ Eiz/5(80l.

6.1.3 SEATHIZE 3 :  [EFLHED
6.3.1.1 [E1f1 %@J[m 93]
IREROMAH 2B & & LTl b2 EFAENS, o, R, HE, k) R >
K, 7V w74 7a¥yr—0R), NLETO3FEEOE X |ZHEI N 5(81,88].
D hLET :  EE20~40 B4, FHJE %K 83.68Hz
2) 7V w7 . 3FEIIHEIN, IRIE3~50 7
2-1) 200~300msec CTHEEEET 5 H D
2-2) 40~50msec CEEETIT 5 H D
2-3) WG [F T A ~EEN T 5 B D
3 KUZ L :55MLTF,
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Size of cone

F|ICk Micro saccade)
Drlft

Tremor

¥ 6.3 [EfimENzIiT AIRD#EhX [81], Flick (Micro Saccade) & Drift (273 H 9% (FRER) .
FER DR X JILEL 0.05mm

6.1.3.2 [EGIRENFE © B OFEN & A ET D A2
ERBENC Ko T, EARICHEIEEREZ G TN THAHXHEB N 20 R TIRAMEIL T
WA TET THSITERIE LT DIET ) EMIHIBT L, FEXHEBI AR AE L Tnd & 2 AT
FEEMWR LI 5 TRENIE] 28 PO 2T 22H 5. NTT #Hiliy v —F v
[82] CHR Y FiF T2 K oIz, BEHAEN CRIBICIE D BR3 T LTV DIRIEBICKT LT, &
AT DOFSIMED L S 72 TIRIRWAHIE] Z1T2>Tn5LEXbN5.

NG \ A 5 D

Aotk BRI DR DB X Mg

|EiEE A/A
BRETR © 0

||
EB

B 6.4 FEHEMENZAE OB OFENEHIET 2 (k7 [82]
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ZOBEBMENCR O T ETT2HHHEAIRTE D HETYH, BEIKRE T ROmaz
T DT OIITENE T b VKR & FRXHEBEIR 2SS B2 7 D

ZO—o2DFTNE LT NIT 2R a=4r— a3 URREREET[82,84] 132 %

WD TR HICHEHERND 8 5 22200 DRIV IED X —RA > N eled. ZOET
JLTIE, BEHRRBRENC L > THRBHR AL BN TV T B A EEI A 22 WA, Hifm 2k
MENNTND D TIEZRSIRBFENL TV D LR LT 5. —F CHTEESRH L & 2
AT BEEMMIERN S 5137 EfERT 5.

6.2 HAHERE A D =X LRER
OB S AT 2T L EBIRIEMRE 25| & Z 973850 A 0 =X LG

FEATHRZE D BANR OMBLZERIC BT 2B & N ORR > A7 AD& Y —Layer
Th 5 HOMIEIZH 2 AR TT P Z VG & L TRRZERG S d. BIZBITS
BRSEIEOB X IZL Y B Y —Layer TIdh X b B O RG22 KiIglZ =
SHELHREPHA DN TWVDEN, ZOFEETIHHIEEHEINVCTHRI TLE I 20, il
M IEMRECZE 0 TE MO % B Layer (iDL N 2 ST, SRV AT L0 BfL
Layer ~DaEfFREL DR T HLRBALND. Fio, BATHRICALDND XD

\Z E PR E CEE AR TV K D2, BERAROBIE XY MLAE L ThiuL, ik
ThoLHMrens., £ L THEIEEHE IS L THER & L ToOEIE X7 LR
MENb= Y 7I3ER L R S 5.

EfRBE ORI CEGOF RN OB E XY M2 T2 00%, Q7T —2 &
NETED. b FORTE AT A TEHEBELEZIT 5 729D, Al 6.1 @ blur &
Sharpening D7 BB AZM{i>TNDH EHEE LT DN, FRHA D= ALK 1 TH 5.

22 DR, XFT VT ORI ICHMBENLEL R 50—V 7 TlX it & B s
BLEEINITIONTND EHEZR SIS, ZNDRBEA D =X LML 2 Th 5. 4Bl Cyber
Vision 77D £ 912, LF= Y TIZEB W TILFHID 5 ST subframe 28 %72 5 7
L—ATHLHE, flbm e bER L LRI SR VB A T =X L0 H 5D Tl
WrEFBZ . b LE S LTI, EERME TE K BREDIRENCE L T, MUNERHA
DI frame TR L FILET Y 7PEET U 72030 5555, HUNREH O frame 238
AMESNT, EMGED frame & U TSN DFMA N =X LDBFEET HD TR
W EHEZR L TR A 0 = KX DGR 2 &2 8L T T
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6.2.1 FBHA I = A LTEBT DR 1
ERNOEHRE AT LZIEDIIBRBIMADN=ZALLRS>TWVDEDTHS I M
CyberVision £/ AU K2 @BME OGRS L TRO X S5 2 {GiAx b O AT
LELTRETS
BEA D ZXLRERT
Stepl :  HDHiPHTIEN LI AIT 9,
Step2 :  JeSifLALER ATV ELMIE T 5,
Bl STt RIcxt LT, BiEx <o MV BRIEZ1T 9
Step3d :  Hff{b N7 b O ELE L LT 5,

{H L, Step2 IZBWTHREMN LT V7 LR SN D56 13HUNER—IN T o B S
WMUBER 2 SND. 2B HBIRT S 6.2.3HIOEMA T=ALMKEL 2 Th 5.

6.2.2 SR A 1 = X LMEE 1 D% Step D7
Stepl: & H#PATOIFE M LALEEZAT 5

HEIPH & O, BEHEMENCRBIT 57 ) v 7 (Elzid~A 7 vty — R)(3~50
f8) B LET D, ZERALE L=3,000mm & L7254, 2.61~43.63mm & 7¢
D, TNHLWEE 22006 THLH. BEHMENZISIT S N LET (20~40 #4) KUY
v =R (0.2~0.7 &) 1%, NFH 0.39~0.78mm & 10.47~36.65mm & 72V, BiH
NS TEDLL, BEIIRETEDLEEZLINLTHD.
b FOBRE S AT A TIXERMEN OB & 2 F SN IERERPRE T 2 MBS 27 L3
BELTWSLEEZLNDDT, 207V v 7 OBEMEOFHMOH T 3~12mm F&JE
(L=3000mm (ZHF2) % 3RO ERFERIM THELER (T T -7 40
2 —HER) | OFEDIENLALEEE L TWD ERET 5.

Step2: JeHi/LALEL 24T\ B E T 5.

X7 MR NED LB Z LT BB TIT 2 > TW D Oy, Sedifbilsi L CTH
WL L2 EC R LT T2 > TV D ONEI AR TH D, BERWEFEAIZHE, Flx 1275
RV V—VHEOLIBRABHEOERE LB 2O EFHA TV D HERMET BRI
ﬁliﬁ%ﬁﬁbfwékwﬁibi,%W@%ﬁkﬁ%lébﬁﬁwbﬁUfwé
R U5 Z L BHERIT 2 & B L 72X £ 721% block 12%f L CEI& X7 hv
BRI ZAT72 5T 2D TIHRWNEHERI L TV D, EofEmEBICE LT, AE
DR B EE AR TIE R, FFE OB THE T MR EITR > TN D DO TIEAR
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WNEHERIL TV D0y, FEBEEL TV,
F U 7B LT, BGR 2 OBUINRE N AR R ALER TV frame D FRARAK
ALEEIN AT I N D

Step3: Hift{b Sz b D&l L it 5,

Hifdifb S L7z X R O E % 7 — 2 2 N O LR & bbik L | predictive coding 4L
BEITS. T—2E&NVRL R TN D7D @R EE L 70 5.
— ), XF= U TICE LT, BEgEGT —2 TR eishs 2 &icky,
EOIELWICFEN AR L 2D, EB2 D,

6.2.3 I A T = X LG 2« BEEIESMENC X 2 SUF A Rk

it 1 @ Step2 1281 5 CF U 7B LT, #/ NN O FAERMLEE L LT, kD
a1 ET 5.

fRE% 2 HRCIERME) THUNEFRIEEK frame ZBERT 5.

Cyber Vision #RODEEDO~A 71 « 1 —F — OB XTS5 E 40fps FEEEDOE) X
(25msec FREDJEHHALHE) THDHN, & ORI AT LN~ 71 - a—7— FOH)
IR MERBIZNT X7 LTS Eidlbnn. [tk b~sfr7a-a—7
— hOEYE R ML A LT 4subframe Z FER L T2 O THIUE, EEICTO
XrafE L TARBOMRBREIC/R D133 (K 6.23) THLHA, I E TEBRMHGE
T EDR > T, BEfRMEOEE b EmBICEE XY Mz L TR vy F o7
LTWbEE2LHLY, 4] lﬁ%@%éjk Bk > AT DB D AA v F s E)
LT, [ERMEFE ISR O F LB B L CO DT S 27 AN OFRIE
@?ﬁ%éﬁ,ﬁﬁ@%ﬁ&F»%ﬁmbfmé@¢1)7®ﬁ%#muij7@@
TEHUIHEZ L TNWDEEBEZDLDHNEHARTHS.

Fiz, RFEBRVATACBITLFRERICED L, BREBOE RO BIZH DT
FI X0 &R 5 B OSSN O S D ERAEBIAHME S E. kE5E block M IFET
U7 CTohon L BT AHMBITETZ B0, CFx Y 72 L@ s o uet
SN DB = 2 OWEETTS . BL, FRIEBROBENOHEET D L, R
TRy NPT T E2ZATHTORRET 1y 7 O7 L—LROERD O L REL
ERENWE T L — AR O HAERALE T LR,

FATHTSE 3 O [EHEBIN 6§ 2 BEF O TE 2 0 > 7o BT, GRS 1 4 55 oD
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BGALEE 2 0> TWZfRBRN S, Te FOBRE Y AT MMIB T 2 ERSE) 2OV TH
ZDHEWRD2OODAMNEZ LD

1 [EREENT, FREE Sy OESEREFEEISELILDDAN=ALTHD.

2)  [EARBENL, WEEORMEIELL FIc o — g EE EF A A= AL TH S,

FPT LT, NKOLIEOR 182 B ORI & 5 MR T 2 RotkeZe AT
B LT T — % DESERELED VAT L EEZTGE, BIKWKRICELTUIINT
B, $ikERITE 2B SRWRY, EHT —4=0 Lo T LEWVFILEILZT 7
v FRERSTLED. THEBITHEDICHEICHICIEDS X425 2 TESHERE R
EIHZEOT —FEEELTND.

FIZ2)ICE LT, HAROKIIARTHLDOT, FUHRMEOK TE Y —n%E
BRBEL L XD LT ZDOX I RO T HIEIHE RIS ETH DL EF 2 5.

7272, ST L9, EBRCE T b— SRR R O ESE) O 8 &
7 MVERH L CTEBEEOFENMELZ L TND EBXLDITNET — X ENHE 2T
R L TE bR, R RERTEHERY PVEERIHL, EEICEERE O
FARENE N7 VI ZOREFEEDPDE M LB E X7 FVEE g U TER L TV D
EEZD,. TR X R OH LB O _FIZEROMH R SV ETBE L CHEiE
BRLTWD EBEZLNDOTIHRND. T THAL AL block BAL COEE M T
HDH, HREB ORIV 7 ) > FRR O B2 D7 L — A TOE BN DI
ARER L TWARWEATE, KRH O H[E-— block TOZEST —# @ threshold IX
B, SCFT Y T OFESy threshold [T/h &<, XF= Y TIZHLTL, D7RVnESsS
BOYH, BIRELRTOTIEREGERAIEEZIToTND EEZD.

Z iU, Cyber Vision OHFATERR T
A) VAR RATITIING DA
B)  FR7p LD BERENEDOTE 5D BIZLTFHNN B D56
LT 5L, BEOYS, BEBEZIINWIENLHRELLELOTHS.

YA/ veu—7— FOBHE AT FUIHRH L TRV EHZRE IS, ARIOERT
1% 40fps DFE Y 25msec HEDOEALTH 5. HEEDOLLEE L LTI, 240fps (4. 2msec) < H W
DRFZERITFSALRE I DD D D TR OMNEHE SN DD, ZOH 1 @O L AaHE
DT —Z M Z L TWRWEHEE S NS, - T, 25msec DNV A 71« 1 —
T—FOENE Y PARHE RN v X o 713 To TR e Bbh s, RFERICE
LENEANZ MRMIZLTWTS, M7 oXF o 7FREZEMIZE 5720 TiER, H
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[P/ NREN=0N, BBAMEE start & W RO R A » FHEERZ A X — h SH 5D
ED IOl E T D72 O DIFHAEHG TV DI E RO TIZR WA Ziu 30fps X
60fps DRI 7Y 7 ST TV A 52 bIZBRIC, ZOBGZMN (A A
T L) DSEGHYREE & LT TV D 2 E D 16, Tnsec fEIHEIIC EIG Y T
V7T 28NN NOER AT AMIHDLZ EEFALNTHD. flziZ7Ta~<70
PERR[69] 7 EmB b IO LIS,

FHIBETHIR = K 912, Cyber Vision DB T~ A 71 « n—7— hOE)X
X7 MR TETND & T2 St 25D 4 (5 DORB IR 213 T TH D0, #%
BR b 1. 5~2.5 (FRRE O EBAEBIMGEOUEEA A =% DT, ZDI &b Cyber
Vision BRI IES>~A 7w - v —7— hOBE T MUHE N7 vX 7% B
DT AT MIWIL TN EZBZ DRETHDH.  (*1: FEIIIREE O RBIHIR
JE A BB TRESZL L TV D DT TIE AW, BB CIEH < ETERBIA A —TTH D)

6.3 Cyber Vision 7/~ 55

IRFZ2 i 8 #Z 1~ Cyber Vision (2 X 2 EBIEBAMG IR 4 2B CHERR L7z, 2 DFRFZE
MR R TH DA, B LED /3L BICkBET 5 M%7 — % % Dynamic [Z£ /R
52 &2k, EBEO LED N VOEFERE D bRBRENELS 2ol L DIz 5 E
BIRBIHE IR D 5. KRRV OFENRITEE SN TWD 2D, EHED A T Tk
W95 LEBfEFER & Cyber Vision FRDOEEEILE U TH D, 16> T Z DEBMEIES)
RiIe FOHRE AT AL D2LDOTHD LRI NDN, ((ZFD X H5IZH 250
TN Rhot=. ZOHITiX Cyber Vision & 1ERD A/ BBLEC K 5 fR4 L )
EHRicon TS,

RGB #NFEF &/ BBlE L, RGB LR Zmi iz Tl T — X ITRIGSE 5 2
ECHHEFET D LCHEBEL B 2O FNEHIT 5. £ D#%IC Cyber Vision 2
THRERAT 5.

6.3.1 Previous work for sub-pixel resolution

[Fl—OWEE CHRGEELZ LT A FEE LTRGBERZ AR CLEHFETH LA T
5 IEBT A8 LENTWA(X 1), FilziX. 30fps @ TV (E5% 4 OD subframe |Z
ST K1-a)~K1-d) OXIICERTDH. ZORFHFETIE, FEEFEE L THERS
% RGB iz OMEENWEINMmZZ S OTN DO T, 2 5HE & 720, [F—
B HCT A G5 O L) B RIAS 5. B L, ITEOER & LT RGB ®4% LED #
#T v T afIiA A TE 3inlLED 7 0 73 ERTH 2 (K 2 -a). FFRIZESNH LED /3%
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NTH RGB 7 U 7 OEAKRAE 1 HFE L UEEERE AR T 2 FENERTH 5 (X
2-2,2°b). ZDOOARFED RGB HFHEDOFH AR X THGIE S BT 5 Fikidflibhe 7z
STWA,

Subframe0 Subframe1 Subframe2 Subframe3
' RooGo1Ro1Gos  Ro:Goq Ry G,

Gy
Bl,O(RZ,Z B2,2 24 ‘ BZ 1 RZ IJBZES R2 3
Rl,O G2,2 RZ,Z G2,4 RZ 1 G 2,3 GZ

Bz,ora,a BaafRaq J Bsa Ry, fqa 43J

dynamically changing data correspondence with RGB pixels method

X 6.5 : RGB B D&k 2

6.3.2 Our approach for super-resolution display

IR FE 72 R > MERKO LED ZorFE 712kt LT, AT 4 1% 6.6 @ subframe0~3 O
g/, Thbb~A2rnm - v—7— FOIATE—? LED R M1 U 40fps THGET
— &R % [63-56].

Subframe0 Subframel Subframe2 Subframe3

& ]xl 2X13 3]"1 4 X11 &1,2]"1,3 P‘m] X11%1,2 %13 %14 X11%12X13 %14
X31 %22 %33 %54 X21X2,2%23%3,4 X3 1[" ; X3,3(%2, X2, X2,2X2,3 %24
P‘a 1 X35 P‘a 3J X34 X371 P‘a,z X33 ga,dj X3,1%3,2 %33 X34 X3 1 X35 X33 X3,
LYERITRIER Y Xg,1 X3, %43 %90 x4,1[x4,g Xa,3 xd,ﬂ Lx4,; Xg,2/%X5,3 %4

6.6 micro-rotate dynamic Cyber Vision Display method

LU EOFI T &7 X O ICHiE X EET Zxt LT e FORALE A 4L T
wéﬁ,%%T@%ﬁ%&%ﬁ&%,%%mmﬁméﬂfwé.%%ﬁﬂlméﬂfw
HIZHELOTMBER ENR->TRZDEZADBHLNWERGTATHSD. ZIHILLED
DEGRISEMNEN D D T2 DIZEBLL 72 FR TN TH DM, (gt hOHEFE S AT AE 5t
T 5 LBIRGNRPIFON DD WS BN TS, EFIEZOHNC 6.4 il
TEBICBIGNRN S D Z & 2 LR THRT .

6.4 Cyber Vision &= 5T X 2 E AR FE R

6.4.1 FEHIT

FERIEE (X 6.7) & LTIL, 1fps~960fps DI TEED 7 L —ALL— N TINLH T —
BfG 2R R TEDAIET L— A b — FEEBEFRERY AT Lz vz, i3l &EE#
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IRV AT L[95,96 | OFIFEM E LTHR LT, 5.4 HIiCRLIEAET L—AL— FFRR
EBRL AT LA THD., SRIZOEBREEL AT —E—RFCHEHAL, FTrT—F¥%7
077 ABEEATILTHNT 5720 y=1.0 & LT ~HfEITATH R WA T5E
a1t 7.

6.7 LED panel used for experiments

BERFE 6 12k LT, IRD 4 DD/3F — 2O T 2 RPHBHEIC X DRl &2 1T, &
=7 = DM T8~ T
[Casel] 40fps MR (=4 Z 1 « m—F— ) KR 40%
[Case2] 80fps MR (=14 7 1 « T —F — F D4 subframe D1%IZ, BE/RD subframe
ZFEN) B 80%
[Case3] 40fps ¥y (4 HZFE D) subfrmae & 4 [l Y IK URR) B 40%
[Cased] 80fps Y HE (4 HiZE DY) subframe D&IT, BFIRD subframe 2 A) HE
£ 80%

ZIT, I x=1/4 (it xeetxe i txe) & ABFEOHMPETHS.

Z DOFEBRIEE & W - FRTERRICISW T, 15fps 205 120fps O TEHMER/RITKT L
TG ESEN R Oz, SEIOFERTIE, ZOH THHEEAWVR RS0 0T
VN 40fps ZIRE LT, ETRET A AT VA F TR L—L AT L HEBIRESH
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TWAHTY, B L—AffASRE LT Case2, Cased ZiBIIL CRHMliLZ. BT L—
LEFEANT D Z LI X O SEEEEDERT D728, Casel. MR Rom i OY Cased. Ptk
ZTORBAT GG OME TRRT D2 LICED, BTOVLMREE 2 13T R %
232 Ko L.

6.8 Casel : Cyber Vision &/~ FRUZEIT D 4-subframe D% subframe /< ( micro
rotate ZZ[A]0))

6.9 Case3: 2x2 OEBHEFR R

Alal, Fxld 40fps CTUfET — X 2~A 78 « u—7— MR THFRGFRELET
— & DY-H)fEi % 40fps T 4frame HfER <9 25 HFROMF T3 LT, FR S5 M4
DEBREITIR o=, EFRRATEE)> 6 40fps (25msec) DFE/R frame 1%, 120msec HIC
4.8frame G FEND 4, AIED~A 7 0 -0 —7— R EZREFEOVHEFRIT, FEEO
fRGEIR L HND Z L IR D13 T TH 5.

FEEE, BEED AT THRET D L, X6.10 DX 52 Casel & Cased 1L, 1FIE[F—DfF
BEDTELIRD.
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4 - .

12

(a) (b)
6.10 ARFEEE T Casel,Cased ZEHEN A 7 Tl LIeRRGH
(a) 40fps T 4-subframe #HX R L7-HDE 1/8 DY v v ¥ —AE— RTg L7 b D.
(b) 40fps T4 WFE V)2V K LER LT HO.

6.4.2 FEERILE

AREBRCHEH L-EREE (K6.7) X, FEEECTUHLIZAXT ¢ v 7 @Al L~
L —AL— FFRERT AT A (1~960fps) Th 5.

SRIOFERTIE, ZOFEBREEDOAET) —RFE—REHWTERLTND. o
T, Casel Tl34% subframe_i (i=0, 1,2,3)1%, 6frame (F/RAE— RiL960fps) 5>
R UFRoR Z 41, Cased TiE 24frame fiK LE/RI LTV A.

FEAERY —NORRT —H I~ HESNTORVERT —& & LTEKRLTH
HDT, Ar<HfiEETIC (y=1.0) RLTN5.

6.4.3 FEEHNT —X

BLBOTET —X E LT, 16x16 Ry N O/MBERT 16 (22 v 7)) 2RV, 2x2
@ block THEEILT 5 &, 8x8 Ny MFRARE 72 U FRHZETF CILCFEMEND (1X6.9) .
FLZD16x16 Ry NOXLFT 4> et 73 7Y 7 L724 subframe0~3 1%, X
6.8 TRARINDLIITLFE LTUTFEH L OB

*1: 16x16 K> hOXF7 4+ h T, ETFTEADESRL—2ELT1 Ry h5D2
N2 &R T D720, FEEOXLF Ry F& L TIE15x15 Ry M &5,
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X 6.11 AV F T —4 /IMekE 16 742> b

6.12 VI NTF—% JIMEE 16 74 bOT T BILER
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6.4.4 FEF

FEEROERG LN T RXOREEZ T 5 &, Casel. MR |Z Case3. EIIZXF LT
#90.875 B XU Cased. EHJRIZHI L THI 0.854 LW T HUCKH L THY—RAT 4 v 7
Y0.01=0. 658 LL ED3ERZ1G7-. Z D%, Casel. MR FRITFEHFRITH LT, Mg
up ICBWCHIER AR ZEZN H D LD BND. —F, Case. MR BIZOWTCITA R E
THE oot

| Mean/black || Mean |

Casel Case2 Case3 Cased
] ] L |
| I L
-0.542 0.104 0.313 0.333
0.854 0.021

Yardstick: Yy ,,=0.535, Y; 4,=0.657

6.13 Scale of Perceived resolution

AEIDOFER T, subframe0~subframed @ 4subframe [ CILFE— DRI SN 5 LT
WAEITRDT, BEIAT THlRETAH L Casel : MR /R & Case3d: SRR & I1XFE—
Forb7esn (X6.10). FATHELTIIZH N TE RO T AT A% 120msec DIFH %
METDHEINTND., ZD M20msec DIFREME] LWVWHDEE FOBREL AT A
IX 120msec DIEFHAEFEYT 5 LMIRT 5D &, 40fps TlE 120msec (ZFV T 4. 8frame &
ENDH20, EROIFETIL Casel & Case3 (T4 A TREOBFE LFRE, b hOEE
VAT ATHRARBIELFBMEND Z L2 b, L ZABLSBEIOER T Casel &
Cased IIWBRFIC L DRI TAHEENE L TVD. ZDZ LIX, CyberVision R
WZBEWT, B FOWHRVATANEEN A TIZLDET AV TITRITE VW & &R
L CTN5D.

W IZ [EE S TRl — R L B R H A R T 5 L s, 5 —EDH
H#5C Dynamic \ZHRRT 2 LB LS NZERE Y b EMEE OB NE RS TH
HERRLDZ ENHERINTZ.

6.5 HUERMEBERIC &L 2 BB
6.5.1 BB EDE 2 DIRGICETAY I 21— a VR
1. GG 1 OF 1Step : IEMULALEE (T o7 7 4 v 2 —Lf)
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2. G 2 0 BEEUEALAKRE) THL frame O FFA% AL
TR AR OE 2T A I 2 b —va VRBEIRT.

A, BEERBER O L LT, RO LD RS 3EL EEBEHM L. 6.4 fiDFE
BrRCiT72 o 72 L=3000mm OWGMIETEx DL 7Y v/ (3~50 70f) 1L, 2.61~
43.63mm & 725, BHEAOMBEILZ6mm ¥y FThd. BEICHELEATHS LED v 7
EAN—FTHVL R TH I T T 4 NE =Y DT 4 )L Z—Rhho TN EIE
EAE 3~4mm (HULIEERISKTT D8R 50% =V 77) 12 Blur STV 5.

6.14 A [al V7= H U SR SR EY O 5 B« /4 T ollE X723 5 [ E EABEN 5
BE %5 CHRELA I [E #R4%Eh 0 Micro Saccade M U flick @& & % simulation 3 5.

ARl BEDUERRARENE © K BI%k L LT, 3/4x SoME LA R 5 5 B E vz,
Z OGS BAEOFEIC OV TR 6.5.2 12589, EFMEIOE) X simulation & L
T, UfRLE, BB S v X Lo+ — T FT)V[96], 777 v aF LTI iEd
(fBm) [94], 75 7 Z L RTCHNT95] 72 EMRRE N TS, fHL, & FOBRE L 27
AZHBWT, SEO X S R LAIRO frame OGS ARKICE D L 9 7283728
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BEHNTHD LIFB IV, 207, T LWESBEEEH WS Z Lz L.
Fio, FRIER T A 71 - n—F7— NSO, BT 770ty 7Y 7 OB & b F2ER
LTCHIEMN, v~4 71 -0 —7— MO bH IR THST2OT, MHEK LY 7
TRMES T O—FmIE G TRIFDFIbANS DL L.

BELUE SRR E OFE S JHRIE & L C, EREEIO flick(micro saccade) & drift 7 HHEE
LT, 26205 44mm DO/3T7 XA —Z§{HEZH 2 505, FEEIZIE 1~6mm #H.0 & LT
simulation #1772 > 7~.

A/z 7
/// // L B ERME
subframe
¢ 7— |
7

MF
6.15 %D subframe MNEELIEGRMEIO S TEBEN L= D2 B/ O CTHI%
%9 A B

BB, EIMEEGE 1, TEigE 4 L LERA, 1.5~2.5 BEO EBNEMRG
ERBNTOWD LI REANRTHD, H ETHEREIMTH 5. CFBMRMGBORTERT
A T IE LT DB D D, MM 2 BEOMBEL 4 L35 L, SEOHE 1~4 O
MOFHEICZ2 D & PRINDD, bOOEMMEEZRST 7T 7 2RO L DI, HiE
JVBRC & 25l ik a2 CTE D &, LRl X ) RN e £ B ClriZe < EEMNRET
N TELHEIITRAD.

6. 5. 2 i Sy 4L [E s Eh BE £k
SR EARARENRESL & L C, BRA e b OB I TV DD, K frame O EE F# R H
DEE & LT, [X6.14 OHOE G5 IEAMEREE S L THW:., X, frame0
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IIE SR X, framel, frame2, frame3 1XMJE E% 3/4 x T omET AN EIZEENIT 5 N
H— b Uiz, ZHUEX 6. 16 [T K DI 8D XK — 0 THDO/NK — R DT H
IKEREL 7p o TV D, BEIE S IZxF LT, BT FAIZE 9 oMb LT,

Move1 Move2 1) Move3 7 Move4 » @
- % @ /// @ - ™ @ - o
2 ER KUY I
G A Y M NEO' S W T
\ i /f \\\ * \ // \\\ ‘ /,‘
\\RM/%é éﬁm? // \\ /// \\\M/}@
ZEEEN Oy ao N D /] (N
®:5) (30) (5,5) (0.3) (-5,5) (5,0) ®,8) (0,-8) (5,5) (-8.0) (3.-3) (0,5)
Move5 Moveb Move7 ® Move8
IO\ R TN KN
/ ‘ \ & \\‘ /, 4 \ // ! 5
o \ W N
®
/| 0 N N
(-3,-8) (3,0) (-5,5) (0,-5) 8.9) (-5,0) (3.-3) (0,5) (-5.-9) (5,0) (-5:5) (0,-5)

6. 16 fili HHEELLE R BB B OB &~ —

6.5. 3 fii S e BLAE B % K 5 AR simulation

VU VB % subsampling LT 4 -2® subframe Z{ERET 5. subframe Hjffix
6. 1712”77 XL 9512, subframeO~subframe3 & 725 . HiflZI 1T 55 Sl [EH1%E)
B D 8 D/ = TH Y DT NVEBRE R LIS DORRO XD R E 725, 5
[1] LED & F 78 6mm &'y F &7 5. ffl21F, Simulation /3fiERE% 6mm (26 LT 12 &3
5L BEE1130.5m &7 5.
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6.17 AV I IIVEEBEE T —T — T subsampling L7~ subframe g (5 fEEE 4,

Gaussian Filter L)

simulation (Z43fRRE 12 (0.5mm B° v F) THEE L7z, BEVEIIMEE 12 125075
DTHHDOT, BEIE11X0.5mm THDH. {HL, L L7ZXKIZoMEE 12 TIREIN LR
HENDT, DREEA4EIZ6DLDOEEHLTWS.

17 o RS EN B4 Tl 72 < Micro Rotate THEA#RLT 5 ERDEE & 72 5 (1K 6. 18,
6.19). BEIEORMHESRMEE LTI, MSEHEMEBEIROSEERC LS, Ty
v 7 4 VX —OFF, B 12 Th 5.

6.18 /YfiRAE 4, BEE 2 D micro rotate FHEALT —# ;  6mm &’ 5 LED ZEiIT %)
L CEXEE 3nm T 4subframe Z FAERK L7- BB F /R CTHD. Original i L [F%DME
BE LS.
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X 6.19 BEhE 1 & 3 (//ffHE 4), Gaussian Filter=0FF ® micro rotate FH&m T —#.
Bl =3 Fae/2 USAOEE I TEHE DG L £ T SRV, SFEERIG L0 13
AR BN D,

SYFERE 12 OBRICBEIE § =4 LT 2 &, f5RUEEMEREED D% — THIE
P X 0 G I X B> TWnWA K ik x5 (M6.22). —F, BEjE 6 =8 TiX, P4, P8
TIL— D LT CTHAGFE DS B3 > TR Z D DD /35— TIER R 3k L Cif%
I LTS (X6.23). WWNEZED TEZXDHE dnm OBENVE S ATEE/SAS, 2mm 72
ERRLED LS THD.

NG = DTS SHIMIT S & R#WOT, —#E2ikT 5. M 6.20 138
& 2,/ FRE6 DS — A TH D, BENIE =2 TIIEDNRY — U b P EFRR LY
X EBRRGEII LN > TRAS. X621 12, BEIE 4/ 5fFRE6 D/NZ—1 8 LN
=2 1 OPERHTH D, F—2 8 TlX, /A RTH 2 TV D BN EFAOMEE X LA
STHRZD. NE—VAbBREKRTHD. —FH, o 2=, ZoNF—110

N, BELSIIN T & BT ﬁLTLiV\Eﬁ%M@VﬁL#ot&i U,
HLLNTDE, WS OPDOFHER AN —2 D) b T L R 250 E 85 ERED
HLHONE LIVRWD, 53R 6 THE X 12hh, BEIEIZ4 LD b/hSWNWEB X 55 NR
P NG VAN RVIERD 5 oY
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2 6. 20 BEhE 6 =2,/ /3 fRRE 6, fli % Bl S @R~ % —> 4 (P4) DIERN. o~
OO E BEaRdESNTEY, By 58 MEATICHD 5.

P8_6_4 P1.6_4

6.21 BENE 6=4 (5fRKE 6, Gaussian Filter=0FF) Pl FRkpkT — & DHLKK (43 fiRkE
12, BEhE 6 =8 12HY). BAIELONT/ A XML LTV, CFILEHM X 0 idiEh
PNV PFNT —HEVREETHO D EHERD.
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P5 P6 P7 P8
X 6.22 BEIE 2 (XFEHE 6, Gaussian Filter=0FF) P1-P8 Fi#&kT— % . DfEEE 12, BH)
B =4 12FY.

P5 P6 P7 P8

X 6.23 BEE 4 (HFEEE6, Gaussian Filter=0FF) P1-P8 FA(kT —%. DfEEE 12, BH)
0 =8 ITFEY.
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6.5. 4 5 Bl E RS EN BRI K D PR AR R

i 5 B DL E BB BRI & 2 AR RRE R & LI, BBl 3~ 4 R (/AHMEE 12) 720
TRV, 2B TS, EEE, IR 2FaER E LT, EHERT2 1DW2018 DR A
B —RRORE, L OMAEICERETCOTEEZRATHL L o7, ZOBEOEZE L L
T, WENCEBIMRBIEN ER > TR 50, FBMZRMEG L LTI, 6.23 D
Original E{E<CF¥IME Tl 72 < Pseudo FERM (B @hi 2/ f#14 ) 6, Gaussian Filter=0N)
DEITHZD LV I BRANRESE A Hd Tz,

Original average Simulation by PFEFM

6.23 Simulation examples Pseudo Fixation Eye Fine Movement

BERMEI O T T, Flick(Micro Saccade) & Drift (Z{EH L CW5. ZOIENE & J&iK
B]ix, ko X HThs.
Flick (Micro Saccade) 3~50 434

EME 200-300msec 3~5Hz

PR 40-50msec  20~25Hz
Drift 5~643f4 1Hz

Flick ®F —% 735, fHGRHEEEL=3, 000mm Ti¥, 2.6~44msec, 20-25Hz &\ 9H Z &
IZ7¢%. 6mm £ F D LED KR TOEBRO A A— L LTIE, 20-25Hz T 2. 6~6mm
FETHD. FIZRELT, BEIEIL 20250z T3-4mfEE L E 25 &, 40fps T
1%, L5~2mmF2AE. EFLEBRIZEIT 2MMGE ClX, BEIE3I~4 &b,

FATERIC L 2 ERREEED LR35 EBHE LD T 5720, THELTUL
60fps T1~1.33mm (2~ 3K A > ), 80fps TO.75~1lmm (1.5~2 KA > k) TH
2.
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SERORE
6.6.1 i 2 1281F 5 THEEIEGME LI L 2 iR ~07 Fu—F
FHTFEBRICIIT DR L Ui, EBAAG B RGER 2 OBHULE S E) AR T
IWTNWDEIITHZDM, THEHERT HFERICBNT, X6.24 DX fHmz L
T H M & A EFEAE A AL & BB EITHY L CWOduE, (G0 2 13 D L & HERR T
x%.

BEE

M

Flick(Micro Saccade)fg 4
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KEHRFF US_Patent

US1: Method and apparatus for displaying bitmap multi-color image data on
dot matrix-type display screen on which three primary color lamps are
dispersedly arrayed

Patent number: 8085284

Abstract: A display screen comprises many pixel lamps arrayed uniformly
and in a regular pattern. Pixel lamps come in three types (first- to third-color
lamps), and image data to be displayed on the screen consist of bit-map type
multi-colored data in which one pixel is represented by a set of three-type
color data (first- to third-color data). Each color data plane on a bit-map image
data plane is divided into many groups each consisting of a plurality of
contiguous pixels, each group is correlated to each first color lamp on the
display screen, an operation of selecting in a preset sequence first-color data
of a plurality of pixels belonging to one group is repeated, and a first-color
lamp correlating to each group is emission-driven according to a selected first-
color data. (The same steps are followed for second- and third-color lamps).
Type: Grant

Filed: September 6, 2006

Date of Patent: December 27, 2011

Assignee: AVIX Inc.

Inventors: Toyotaro Tokimoto, Masatoshi Ohishi

US2: Method of displaying high-density dot-matrix bit-mapped image on
low-density dot-matrix display and system therefor

Patent number: 7233303

Abstract: A method of and system for displaying high-density bit-mapped dot-
matrix imaging data on a large-scale low-density dot-matrix display is
disclosed. Bit-mapped image data from each of multiple and adjacently
oriented dot image data groups is allocated to drive one dot of the aforesaid
display. This is done through a process in which a data selection sequence

standard is employed to alternately select and extract image data from each
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of the aforesaid dot image data groups continually and repetitively at high
speed,and in which the extracted image data from each dot image group is
applied to drive one dot on the display.

Type: Grant

Filed: October 20, 2003

Date of Patent: June 19, 2007

Assignee: Avix, Inc.

Inventors: Toyotaro Tokimoto, Masatoshi Oishi

US3: Method and device for displaying bit-map multi-colored image data on
dot matrix type display screen on which three-primary-color lamps are
dispersedly arrayed

Patent number: 7187393

Abstract: A display screen comprises many pixel lamps arrayed uniformly
and in a regular pattern. Pixel lamps come in three types (first- to third-color
lamps), and image data to be displayed on the screen consist of bit-map type
multi-colored data in which one pixel is represented by a set of three-type
color data (first- to third-color data). Each color data plane on a bit-map image
data plane is divided into many groups each consisting of a plurality of
contiguous pixels, each group is correlated to each first color lamp on the
display screen, an operation of selecting in a preset sequence first-color data
of a plurality of pixels belonging to one group is repeated, and a first-color
lamp correlating to each group is emission-driven according to a selected first-
color data. (The same steps are followed for second- and third-color lamps).
Type: Grant

Filed: March 24, 2000

Date of Patent: March 6, 2007

Assignee: Avix Inc.

Inventors: Toyotaro Tokimoto, Masatoshi Ohishi

US4:
Fullcolor LED display system
Patent number: 6734875
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Abstract: A system has a screen module for displaying multicolor images on
a screen having orderly-arrayed first, second, and third color LEDs, and a
data-sending module sending control signals and image data to be displayed.
The screen module has first, second, and third color gradation-control circuits
for each pixel. The data-sending module comprises: a frame memory for
temporarily storing image data; an image-data transfer controller for reading
out image data from the memory and outputting it with a data- transfer clocks;
first, second, and third color pulse-train generators for generating high- speed
pulse trains to be given to each gradation-control circuit; and a pulse-train
outputting means for outputting the pulse trains for each color. Each pulse-
train generator generates, with a constant period, pulse trains of 2n pieces or
a number closely therebelow, pulse intervals varying with time according to
a preset characteristic.

Type: Grant

Filed: December 27, 2001

Date of Patent: May 11, 2004

Assignee: Avix, Inc.

Inventors: Toyotaro Tokimoto, Masatoshi Ohishi

US5: Method of displaying high-density dot-matrix bit-mapped image on
low-density dot-matrix display and system therefor

Patent number: 6690341

Abstract: A method of and system for displaying high-density bit-mapped dot-
matrix imaging data on a large-scale low-density dot-matrix display is
disclosed. Bit-mapped image data from each of multiple and adjacently
oriented dot image data groups is allocated to drive one dot of the aforesaid
display. This is done through a process in which a data selection sequence
standard is employed to alternately select and extract image data from each
of the aforesaid dot image data groups continually and repetitively at high
speed, and in which the extracted image data from each dot image group is
applied to drive one dot on the display.

Type: Grant

Filed: May 21, 2001
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Date of Patent: February 10, 2004
Assignee: Avix, Inc.

Inventors: Toyotaro Tokimoto, Masatoshi Oishi

US6: High-rise building with large scale display device inside transparent
glass exterior

Patent number: 6237290

Abstract: A high-rise building with a large scale dot-matrix display device is
disclosed. The glass panels arranged in rows and columns form a curtain wall
structured transparent outer wall 12 extending over an exterior of a building
10. Each panel is installed apart from end portions of floor slabs to form a
void space therebetween. A plurality of louver structured modules 22 are
arranged within the void space in rows and columns to form a large scale
display area. Each module 22 has a louver-like structure formed of a plurality
of posts 24 arranged in substantially parallel relationship and a plurality of
parallel, uniformly spaced beams 26 connecting said adjacent posts 24. A
plurality of LED combination lamps 28 are mounted on each beam 26 at
uniform pitches as those between the adjacent beams 26. The LEDs are
driven by drive circuits disposed in each beam 26. The vertical guide members
44 are fixed to the end portions of the floor slabs 20.

Type: Grant

Filed: October 27, 1999

Date of Patent: May 29, 2001

Assignees: Avix Inc., Qfront Co., Ltd.

Inventors: Toyotaro Tokimoto, Masatoshi Oishi

US7: N-dimensional scanning type display apparatus

Patent number: 5202675

Abstract: An n-dimensional scanning type display apparatus, for use in a
subway, tunnel, or places in which a conventional image display system may
not be employed due to space limitations and/or the high moving speed of the
observer, uses a display zone, a sensor zone, and a data forming zone to

coordinate the display with the moving observer. The display zone is for
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displaying a succession of images which are responsive to moving speed
information and/or moving direction information of the observer. The sensor
zone is for detecting the passage of the moving observer past a reference
position and is for outputting movement information, such as speed and
direction to the data forming zone, which data forming zone is for forming a
display changeover control signal based on the movement information.

Type: Grant

Filed: May 1, 1990

Date of Patent: April 13, 1993

Assignee: Toyotaro Tokimoto

Inventors: Toyotaro Tokimoto, Hiroshi Yajima

US8: Scroll display method and apparatus

Patent number: 6072446

Abstract: A definite multiple color image of a large size is scrolling displayed
with a small number of light emitting cells. A physical screen which includes
sixteen (16) dots in one column and thirty (30) dots in one row is formed from
ten (10) light emitting cell column sets Si (RCi, GCi, BCi) connected to each
other like a belt. The physical screen is regarded as an imaginary screen
which includes sixteen (16) dots in one column and fifty seven (57)
(=30+3.times.9) dots in one row. When the red light emitting cell column RCi
in a certain light emitting cell column set Si is controlled and driven with red
data for a certain column (k) selected at intervals, the green light emitting
cell column GCi is controlled and driven with green data for an adjacent
column (k+1) to the selected column (k), and the blue light emitting cell
column BCi is controlled and driven with blue data for a further adjacent
column (k+2).

Type: Grant

Filed: January 6, 1998

Date of Patent: June 6, 2000

Assignee: Avix Inc.

Inventor: Toyotaro Tokimoto
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US9:  Scroll display method and apparatus

Patent number: 6069595

Abstract: When a large number of bar-shaped display elements are installed
at a site in any of various situations, even if the distances between the bar-
shaped display elements are not necessarily fixed, an image of an aspect ratio
which is correct over an entire screen can be displayed without distorting the
displayed image. Data distribution means includes means for storing a
standard value set corresponding to a standard arrangement distance of the
bar-shaped display elements Bi as an interval control variable, and means for
storing a correction value set for a particular bar-shaped display element B8
arranged in a displaced condition from the standard arrangement distance,
and selectively extracts image data for one column to be distributed to each
of the bar-shaped display elements B1 to B10 based on the standard value
and the correction value.

Type: Grant

Filed: December 10, 1997

Date of Patent: May 30, 2000

Inventor: Toyotaro Tokimoto

US10: Scan type display device with image scanning function

Patent number: 5670971

Abstract: A scan type display device has a device body carrying a light
emitting cell array, in which a plurality of light emitting cell arrays are
aligned on a line, for scanning aerial plane to display a desired image by
residual image effect. The light emitting cells are selectively illuminated
according to an image data stored in a memory in synchronism with motion
of the device body. The display device also has at least one light receiving
element provided on the device body in a positional relationship with the light
emitting cell array in such a manner that, when an image carrying medium
containing an image to be sampled is placed in close proximity to the light
emitting cell array in opposition and the light emitting cells in the light

emitting cell array are selectively illuminated, a reflected light from the
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image carrying medium is received by the light receiving element for
sampling the image on the image carrying medium.

Type: Grant

Filed: December 19, 1994

Date of Patent: September 23, 1997

Assignee: Avix Inc.

Inventors: Toyotaro Tokimoto, Hiroshi Yajima

US11: Manual rotation type display device

Patent number: 5548300

Abstract: A manually operated rotary type display device comprises a device
body of an elongated bar-shaped configuration having a plurality of light
emitting cells provided on the surface of the device body and arranged in
alignment along a longitudinal direction thereof to form a light emitting cell
array, an operation fulcrum member mounted on one end of the device body
and rotatable about an axis perpendicular to the longitudinal direction of the
device body, a rotary marker secured to the operation fulcrum member for co-
rotation therewith and having at least one mark, rotation detecting means
for obtaining a relative angular position information between the device body
and the operation fulcrum member and rotation speed information by
detecting the mark of the rotary marker, storage means for storing an image
data to be displayed by rotational scanning of the light emitting cell array,
and display control means for reading out the image data sequentially from
the storage means in synchronism with a detection signa

Type: Grant

Filed: December 20, 1994

Date of Patent: August 20, 1996

Assignee: Avix Inc.

Inventor: Toyotaro Tokimoto

US12: Swing type aerial display system
Patent number: 5406300
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Abstract: A swing type aerial display system is adapted to aerially display a
desired visual image utilizing a residual image effect of a moving light
emitting array. In order to establish synchronization of the motion of said
moving light emitting array and illuminating timing of individual cells in the
light emitting array, the motion behavior of the system is monitored and
timing to drive each individual cell is controlled in relation to the monitored
motion behavior of the light emitting array, so that the desired image becomes
visible at a desired position and desired configuration.

Type: Grant

Filed: December 11, 1992

Date of Patent: April 11, 1995

Assignee: AVIX, Inc.

Inventors: Toyotaro Tokimoto, Hiroshi Yajima
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