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A Robot Vision Inspired by Signal Processings of the Brain

Tetsuya YAGI*** Seiji KAMEDA*

The image processing is one of the most cumbersome tasks for the current engineering system
consisting of CCD (charge-coupled device) cameras and a digital computer. Accordingly, a
compact vision system with a novel architecture/algorithm needs to be developed for robot eyes.
Here, an artificial vision system was developed inspired by a unique algorithm and an architecture
of the neuronal circuit of the brain. The visual system consists of two silicon retina cameras and
a PC. The silicon retina was designed to emulate two fundamental types of response in the
vertebrate retinal circuit, i.e. the sustained response and the transient response. The outputs of the
silicon retinas were fed to the PC by the NTSC (national television standards comittee) signal.
A real time depth perception in an indoor illumination was conducted with the system using an

algorithm inspired by the function of the brain.

Key words: robot vision, real time, silicon retina, brain, binding

WE e & OREBRAEL, BREMORSL2 23 /4
v vHlarEa—%—%, CCD (charge-coupled device)
ARATIREEND LY —T N A RHAEDE Y A
T AN, ROAPMEELT2HTHS, ZORKRDOD L DI,
HROT7FasfEREE, 7oy by RcBLTWLERD
EIFEXER 2V Ea—y —ICHbE TUHEL L5 &
ZZLHD, FrlcuRy b EYa v EEZREES, 0
EHN SIRET 2, HERE VAT AHEOIK, HES
TIFERFRER R TH Y, BEORY MEROKEZ
EETH2, cOxETRuRyy 7O Ry ME, [F
7o THISINIARIDF =L HBETRWIES S,

F I THEDOERULIRI, N—RT 2T VT N 2T
DOWE» BFEATHE S AT A E2RES 2 2 L 2lAi T,
AFETI, FORADO—IE TN LIz,

1. &&FICH T 2B EIFROLIE

WE DR A, MHERIEOWEL» o, FHEBYIHR
HRICBU BHEHRUID X ) = X LBV L Fohbho T
T3, ZOMKE2RMICE L0700, M1 ThH3,
PR & A EEOAE, MIKTH S, WL
B3 =T, BRRRED 5 HHEBREICIEE L

BH3e, TUREHEREEREEMET 5, o & & Lk
BThs, @EHYTIE, MELD @) oFI7dsk
IR IR & X 2 ki 2 42 ¢, BB AL 2,
R CI, EHEROF» SEHRIELEE AL &0 & D Bk
W R A 9 5, C O EdhiNE, BEEMICEKE S
TR DEY 2= VIC LD ETEINT WD, R o®
WRLBEER LD, ZRTRDEY 2 —VIZ k> THULHE S
NrEREHRET2 MY FT3) 2eThs, 22T
BRI L FNC 7> TERORBE AL LS5 L2
L, 7THuZEE»SHREEEANORBE L WO UL 42
TLBY, bbb, BRECEL 24 FROERIET 0T
HY, EEEZ DT a 7GR, S RETHIEGRO & E ED
FELTHHEL, REICIhe ZmERICNf Y RT 5 &
WO REENEBESNLDTH 5,

TAEROR B R 272 0 KRB LU 723, BEFS T
b EE | OREY AT LA EHGTT2HEOBMAEL
T, HFENZEPHOHEMBTH 2S5, UTICIDXIBK
HEER MR S &> b 25, EFEEHN o Ry hEY 3
NZDOWTHRR B,

N TR A G T HIZeRE (T820-8502 fiIT)IIHE 680-4) E-mail: yagi @ele.eng.osaka-u.ac.jp

* RBCRFRFBE LFEWIFERE (7565-0871 WKH I L 2-1)

732 (22)



1 R & o S EGILI,

2. T OB
HFROBRIERE ) TV 84 & (EWDHEICET 28
N THHET 2HEERITTNM AL LT, 7Fusvy
O VAR BEL /2P, O TR O BTALEE 7N A 2 DR
BEE LTEEZELPEH LD, MEICERT 2 2 D0k
MO HEEREE, TabbREEEEF v Av & —l
EIRET ¥* ANV TH S, FHEEINET v )V OMifdE,
KGR E ORFEIE bt L e — 2 7 4 Ly — & LTl
X, MEOEENRZCH L TET SIS T -
Y7y (PG BOZEREED o TWwEY, 2G 7 4 v —
&, AJTEROES & OimZiEdageEs b o, —lik
BRI, SERIEERE D2 BUR TR L W2 A B
2HO, Thbb, K7 4 vy —& LT A S AR,
ZER 7 4y —E LTk — SRR b, BiE 2R
PR EE 23 < #r R ER O, B3 LR ORENZ I
X 5 EENE L, BT M ERZ2DICHELTWwD
LEZOND, APRBCBLWTEEs NV o v iEE
HoIE, TO2O0F ¥ AN LI HEARE SRS,
Bl 2icy ) a rfERORHIERE 2T, ANEB E L
TADFEFR Lz, EBRIIENREEAT (3.5 W/m?) TfT
o7z, o kHwiey ) a v f@EO B, FolmEloEls
THIBE L TWwA Z bbb, BEDYY) a1 VT
i, EFRAHEICIGHTE 2O IBERES N TV
Mol Ky a VTR, WL DD T F a ZEEEE
FFOTRICE D, ToRHITBESERS LY,
—EEIRE T, EE L 7y —AROESE ) a
JENTE 2 2 & CRBINCER L -, LR 0Es
b, Lo AZEMIFEES N EHRO 7 L — AR

30& 115 (2001)

46 pixels

40 pixels
B2 Va3 VEEORGIETEE— K TOHA.

i i

M3 v arifEo—@8EEET— N ToHE.

RHET 0T, HIJEMES W (H3), 22T,
HATV Y ADEITERCF2E» L., FBREKTIEG
mokEN, EBREMTRE» SHEANFERENTWDS, FO
BEhbE o7& (FROM) CIF LA LIREHRE VL,
3. BBEC1—-IIZLHHRITERH

LREER L 2HEEOIRET ¥ ANV ERAWT, EbdT
A BT MENETTE L, ZOTAVTY AL, &
HHEED by 75T SRER» S £ v b EEY, G
OB HEFEL VBT LT ) LA RMOHMETES 1Y, K
HOFNIZH—ADEBY TH 5.

SRR T 5, — 7 OGO ST OHEEER D
EORICHIET 20 2RELRTRER SR, LaL,
MEGRAN D E% {22 LABDLEOBEEAL, Wik

733 (23)



Iy HEORE | | Ty EEAR
R RH L4 B &t
[ b ! |
vVyVvYvyYwywy ‘L
BITERE

M4 BTEHHY AT L7 O —F v — b,

ZRET B OBHNEICR D, KETEME Y AT AT,
9 a vy e 0 2 BEOREZHWT, Ty IR
i, EE AR, REC SR EDEY 2 — ik
D, TyYORMEE2MEICTI~NVTE, I L TR
v Y OBHEICESHT, BTERit2 =y Mk THllR
225 DIEHROXIGE &V, BITEERD S, b DU
&, ) arlEO 2EEOE IR E T A ESICOYE, H
BREFR—REANLTN=YFVa v a—F— DA
ATEELTWDY, 12120, S EO7 VT ) ALET 4 Y
YNVEERTETH D, BRI FPGA (field programma-
ble gate array) &k D EIEFFETH 3.
4. BT EiRHER

260V ) 3 A 2 Z, FPGA 3%, PC 12 L 0 81T
SHHER T o7z, BTSSR 2T o 1o fiR 2 5 10w
. EEOYY) 3 CEOMER 20 cm BEL, EHRSE D
mPEICEE Lle, BEREMETF2AAICRY, Hm X
D5em I EEICIIERENTH S, HAEEGTET v Y
DOWEEEHBEITECHY L, BOIZEFH, Huizcssr
KT, FOELOFHICH L 2 EPMETE TS, Dk
DO HEIFERBTETSN, FORTEAMOHHE L,
TAV—=FNTHES I ENTE,

5. ORvy bEL a3 > DHER

ARG THA LMIRE T VI ) X403, 74 V7 VEE
WEDLSHDTHYD, FPGA W X 2EENEGTHLH, L
oo T, TOMRY AT LI, @fkEHIATRY 7 28
EORESIWIND 2 ZERAFETHD, aRy hEY 3 >~
WD > TOFThs, Elfikid, 7)o 758 H» 55
SERB, G Lo BRETHELNIFHHEEY 2 - 1D 1
D122 F v METEIEiIcEoT, IMNEOHBEORY b

734 (24)

ﬁ 'lib!
L]

S AU R
. : 1t
ﬁ E '
oo,

P45 BT S MR,

~NSFEEAREL K B7255, aRy by h—F — AHT
AR L F— A OHITITY, EEESEEZ TS,
AWFFE 3 H A i i B & AR SR BRI E AT AT Je HE R 3
(JSPS-RETF97100101 @ RFELJNZUMN THERFHIZ) O
B X vfrbini:,

X [

1) D. Marr: Vision (W. H. Freeman, San Francisco, 1982).

2) FHHRHE] @ AR R R Lo v ) a VRO BFE”, L
INZER M AGRSL (2001).

3) JUAREHL, KERGHE, MEETT | “PIHIHRE I B 1 2 fEEUE
Mg OEREIC O W T?, BFBEF¥SHEEDIL J718-D-1T
(1995) 1123-1133.

4) C. Mead: Analog VLSI and Neural Systems (Addison-

Wesley, Reading, 1989).

JURTT, BHEE, SREIRE | R E R i 2 7o

7 u 7 HgERE v YT, ETEEYEMEE J81-D-1

(1998) 104-113.

6) HREE N, SAREH v ) a UL PC A wc BT & R
D7 u D SRR, BTG SR TR
&, 100 (2001) 213-216.

2]
g

(2001 42 6 H 14 H=ZH)





