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Extension of cellular automata using an algorithm of Recursive Estimation of Neighbors
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This study aims to present an extended model of a cellular automaton (CA) that includes an extra index consisting of a
radius that defines a perception area for each cell in addition to the radius defined by the CA rule. The extra radius can be
introduced using a recursive algorithm named the “Recursive Estimation of Neighbors.” A basic CA rule is extrapolated into
rules with larger radii, which form a sequence indexed by the extra radius containing the basic CA as the first term of the
sequence. The patterns formed in some typical sequences of extended ECA and Life-like CA are presented. The new
perspective presented here offers several different possible applications for CA.
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B & ERERT VIV ATIHMBRETHLIETHILTHE
D, AL CAHAK CA) I, BAVBME L CH fE
DRESEHALTEDND CA L, TORESEEEEL, £
A CAZHIBELLIL— IV RFEH KR T 5. 2O THERS -
CA L, —F, ¥ CA LITERARBIDIC A DM, Ei, irfEs
JERUTZHESE CA 72D\, $72bh, Z2Th CA DILIE
LiE, JORERIEEEES CA ~D—oDIFIEL 25
[Kayama 2016].

2. BIRHEEEHETE L CA DILE
AR Gl 7= IR AL R HEE 128D CA DIRIRIE, fEYE

CAIZXIL, OISR EEIMTHZLTHD.

1. ZBCiX, AR CA O/L— VIV HESNATEEEHIT,
ZOHEEE L MRERAFEL, SRZIZB T, 20
IR FEIRN OB L ORI EE G T,

2. HL, B ORZNZB W TS L5 fEE N oL
OARREMED, IROBFANCEITH H & OREEE, FA CA
D=V FWTEIGHICHEE 3 5.

3. FIRHHEE DT ATV XA, FREBNOT X TORL
BEEBEOT VTV X A THEERITL TCOBEEL TTH
na. (BL, KHEERZROR/LOMBERIT, HEE T
T B OB ERICE TNARRKOEIRIZELNEE
T5.

4, MITEREIRE LU TREAR CA OUTFHFELOE/NSWEEIRL BT
IRV OHEEMEIE, BRFZIORBEIZELW I ET
2.

ZEMIRIN S 7% BB W T, B OB T aEI N,
ROV LZFLELIZEE r BLOR TEREURESND
CAIZOWTEZD. Ieb B 1IRIT 2 IKEE 33EH(r = 1)D
ECA L—/LEFAR CA LL, i T HOR/LOKA t TOIRRESE
2, B R ORIERIR O @D OHEES W R + 1TO
ez e, L — B f LT g, EROREND,
RN O — jli+ jOREMPT ) Lot 13z
NENHIRIIIC



(t+1) _ (t+1) (3] (t+1)
(pR]l] - f(¢R]11]1'11'(pR]111+1

(t+1) _ (t+1) (t) (t+1)
Pr- Jjiti f((pR —j-1i+j-1’ l+]'(pR —j=Li+j+1)0

ThEzBN5. HL, j =12, ,R—1THY, j = ROLE, K
IZ&E/vi — REi + ROHEEIZHOWT

t+1) _ _(@® (t+1) (t)
Poi+tr = Xix+r» Po,i+rRF2 xi+R¢2 @
BUFDHHT S48

MEROSLD. TRbbInbix, iR
(termination condition) (295,

BRI R OEIZHOWTOL—/V B A EE FRITHLT
BN, LLEOIBRIZEV B 255 CALL, ECAZHEA CA L
L72(2R + 1) 5N —ThD. FIRIHEE DT LY X AT
HEAR CADB2R + 1)ifED CA #H20MEEE G2 DELY
12, CAIZKILTC, HERmDUEZFF>7- multi-agent system i
WCELIEEFRL TS,

3. ¥i3E CA D/\F—>

ZIT, BT LT RTORANE D R EERFOBGE
homogeneous, 722 R B4 #F3 %5 % heterogeneous &5
$L3E ECA Tl homogeneous D& %4573, Hi8E Life-like CA
TILml 7 OFIZ# <%, homogeneous DA, TLiESH T
CA L—/UIFHAR CAZYIHEL R ZHEEEL LIV — VR 5%
eI 578, R E[HEA CA DL —LE S| TEL, RFNIHD
% OILHRE CA ZRHILGEITIL, V— VB ZOHRAIIFE R
LEDEEAIMNTHHDET D, OFED, #ilZiX ECA O#110 %
JEAE L7 — L RS [#110]={#110R1 #110R2 #110R3, -}
ICRBESND. LUF T, FHERIZR W< O DHLE CA 1T
DNWTC, T K IHAEML S ORISR ICED, EodH7e
PRI —= DRI NADEARBI T 5.

3.1 #i5k ECA

ECA 185 28=256 (/L —/LDHE, #FEEEE+h
ST L — Ll 88 {@&;é*&rfﬁ‘fn%nm\é[u 1990]
[Kayama 2011]. Wolfram ® 434812317 % Class 1 BT 51—
WAL UIZENR ECA Y, I’Jﬁ‘% Class | ®FFTEALITAR
V. —77, E#IRZ: Class I IZJE T 5/0—/LOJEGE ECA OH
2%, R DEIC X > TEBIAIZ R Z = BB, A AR
HELENDLONHD. A AR Class 1l DL DL—)L
X R ﬁijt%docékw»—w#so \HL D AE = NCEDN, L
—/L#22(1X 1)%° Class IV (23S 5D/ — /L #110(K 2) Tl
R DARAFIZHE S TRF— 2 DAL T 5.

oy

R=2 R=3
2 #1108 % —
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