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Swarm Intelligence Generated with
Ants Behavior by Marking Action

YASUO YONEZAWA! and HIROSHI MATSUDAt

At recently, function of several machine are in progress against multiple mechanism in ac-
cording to micro- and rectriction of several devices. These multiple-function machinization
are generated to increase the structural complexity of machine devices. For the increased
of structural complexity, more multiple functional sysiems are difficult with constraction for
large system complexity. The problem drived with increased complexity for concentrating of
functional devices are solving with parallel distribution of several multiple functional devices.
In this paper deals with the group collective intelligence at population dynamics generated
with behavior rule and communication of individual ant, we presented that the marking by
ants behavior are effected as the determination factor of total action plane.

HENA720ErREIILDBT—F L VORRICD
WTHE L C, M RoEgEit+as s &
D,

1. 30 &I
BEBHEF> THREREL TV ET7 Y, B

WAFEREEL I~ CEBEL ML TB
5%, KRR RIHTENCED C FW TR T4
WThH o .

LLads, IO 0EMOEFNEHEEOHE
POITHREA L HIF SN B BIER RL, TRIE A%
Bodr LTHMoNTnS,

REL T, PLEIZRAZ R 04 0 £ WEETIR
HIBEHEE TR 0s, HE Lo &Mt A+
LEMBEROMME (Bmek) ERICERT 5. K
T, KEEZREECEEERL TwaflEELT
TOZEBL, TUFBH7TLT X a{be #0HH L

T TRNAENIES Y AT LR
Department of Systems Engineering, Faculty of
Engineering, Ibaraki University
RN PN -1 Rl i S S P N Ry U3 S
Major of Systems Engineering, Graduate School
of Science and Engineering, Ibaraki University

BEIS, Ao EBETECESTIEHEEFL L
L7oDHREE RE L, BHEANDERIZEDNT 132
AH [HEESI] 2 THEFT ] OER M2 &
W BRI BT AL O AL TE R G
Fo 23, SBEOIETIR BRI OTEIN — LY
1S RIGED BN 4 BL B ST B O SIB R % 78 5
THERAEE BT A 2 L #IRL 7288, KFFSECIE,
T ) OEHATAL . BEN 7 BEEH L EF L L
T, FOMBGERAGEE ERT DT JERATT LD
L7 BIHAED RS B L, S, T U
B2 =% VBRSO 2RI R T A
DWTERT A, FADWRIZTR Y bEFOHEE
HIgEHIHE BISL TBY, Z0HMEL 2500 %KEM
EHRT 2 MA0 TRy FHLEE T 2HHGSOE
FURELSNLHLRT.



2. 7HDFTE

R PI3S ( Oy — BRI ERTA LD
CHRELTWALESZIT oM, ZOHREZEES A
7 ATHBC B ER ERAEL 1T o TV A IEHHE L
LTOBMTH A, FIUIML T, HEMRRHRZE T
184 TIEEBERMEEE RTI &3S, KEIEE
Lo TESEY R ICERT 2MEMEETHE Y
SHBHMEETH D, HEURIITEFEEHIZL-T
AR BT 5 2 L WBWTEBEOSETL CALN
B, FOHMBEDERIZEREEBRT 5 BEDITE
LB LDTH DL, KFETIE, 7 ERBEHORHM
OHENSELOT U OITEEMBL, TEL-LE
LTTNT ) XLk ERT 5.

2.1 7 DOEAEE)

BAGHERVEAREZHEOIETHRYIL>TWAD
Iy, HEMRSR D FEC ZhEhoB4r5iE
L7t o TITEIS . AT, 7V EHOE
BiEEFAMLL, £EIC R AT L THRERERT S
BADIFEN—VIZEET 5.

7UNEEEBRT AR, BoRR, &ESE,
HEFMEZ EHEICEL LTS D,

(1) BoOBHRE
HOHBRITEEREOBIN & - THELRMTEHRT 2
ROTHDH, 72770, ETOTIIFRD»L—FIHE
BOFE% L 20 Tlaz v, IR E5EeFIIT
B SN TV AEENLHFTE S,

(2) #HEIHE

ZEARIZ, BOREICBW TSR BEGRERF
7 I BV THAEGIE) 2 L CEICRIIS
5. EHROED D VERIIBWTIIBIIREL 1217
BiEEOTUBEIDL THRARITEIN Y — v 2L 5.
EPERET S EETUFEFNENLEZOTEICERL
BN = EBRITBLILS.

(3) FitheT

KRICFIATEN & 3T AFEOBRED D & ICRITFFICFE
FLE0TFHOIEEET. BLIRSTFOR
BRIBFFTFAEMIAPHIA N LEAZ L THE
EETAETHEL DAEERLII LR A,

PED LS %7 ) 0EEICROh 5 BB %
EFMET S, TYOEBILELILEER, FE
RAFEN Y — > D—DoThH HIREATEH Y KEBL 7.
7L EE B KMOBEREERL, HORER (BW)
P T L RICIIERTE,» S Z0OMER T TELF
BITENCHE L. ZO—EDOBIEIR)ES T L
ERPOT )VIREIFI R, B ERH®

EBASERSNE EEXLLNE DY), ZORITENIC
BT 7YOFEIN — VRO 2 DO FEFBT LR
. 1o 70Erye—A—-LLTHLN DB
HRER<— I — 2 BVAHETHL. TOT—N—
PEFERELCBLT VR~ —DdH A HNE ) H
MERTERBIZET S, 200137 Y AL HEERS
IZTH B L TBEVWOERY BRLRZTET HIE
Thb. COBE, TRERLZTTE T IFEL
BA2 L TESERYLY ¥ —DEREN DLV RE
Th Y, BICHEBHETRIEL TV 9,

AR BV, 7 OROBFHRE, THTRE
T 50D R/NRLEL b DIEFIGEDT 57
DEEOT—H—%HNBNY =V IZDOVTERT 5.

3. EFILDEHE

BARITEE Y 32l — Y a Y BUTOESTITo 7.
(1) BBT3%E

o ERFEROPLICEELES

o WMHHERT ) LETHETLIBERIIST S

o TP DT VIMRELZIRET VIERT S

o 7 ) OEEEITEL 2V

(2) BBICBAT B4

o EIGIIBHEHRET S

o FATEREL B, LEILL 2V

o BEIICH HERIXEMITEICRAT S

o FHIBOMNEEIFLELN S LEBIIHET S
o HBNEBRIEILOHEELEE FTHRESNS
(3) 7BV —IICBIT B

o VIHIERTVOITEIET S a2 HVD

o v—-A—FAIIHBRRKLTS

o 7 VXTI ($£5) ~NEZE»%

o HED1HEEDTADY— N —DHEELZHAND
o T—h—0HiHHMEERL THREIFRERE
o WEEEYEML CHBIFHEHRE

o &7 UNERFEE 1 Sl A TIIREE L BATIER
BEARAREICBELTR, v —FEHEETILTIR
v —h—%, BEEREEREZTETETVTIRE LS
OB (FEREE ) REBL K5 EgEE, £ne
NIEELTERMITZIT). COL X FRFLLIO
BEBOEHEOHIET S,

(4) v—H—-ICBAT 55K

o Y—H—DEBXHIEBELI > TEWTL

o IERMAHELICEW Y- -2 h6R20

o T— N —IERIIFMLE v RICEL EMET S

(5) $EMIIC L BIBERTMICEIT 3504

o HEDBHLZELTWIHEMOETHE



4. ¥ — 4

BT VNETEN - VICETSEFTEL /LT
VHEFEDSTEIL AW ORBELE HRD, /8T A
FIZHLDDDRHEICERTVLEYTHE, 22
TR7 VIERMOBRLIERT 5 E5HIIRE L, 5
FEITBRGRETIEL -V ER 2 VIERKED S &
Fuy+—7EFVERMBLA W, 7UHHEER
RL, REASH* LA LI o TY— T —%0EH
BEEFIBENIBLLTY Ialb—Y sy v2{7o7.
HH L BOERBIE, <~y 7HLPETHY, (30, 3
0),(70, 30), (30, 70),(70, 70) »
AERTICERE R REL . 2By TIIBHEKT S
. ETERL, AP EWEITRE(ERL TS,

4.1 SCHLTBICL ZEBETHORER

THORERT ) OBIIELEFI 2 Hw 5 5 A
T A7 THRET L. BOME] OREF0E, 22T
TEEFRET I T U1 ED BB 725 E & S
T TIN50 ROBAOBHERS ALK 112K
3. BREIEROMEY T, 5000 ABE) S IRER
R, _

4.2 v—H—ERAVERETBHORE

T=A—ZFALRETEHO I b - a il
BWTYH, 1EOTIVF—EHS*ERLHEICES
TRT VY LY+ — 7 CHRETEHET . T0HOB
BIEECEIMET— I —DRIZL o TEFOHEES
EEALTH. TN —DEAPRKEVHIZELELT
BYTLH, v~ I-0OBEXHOMBEELEETAHTHE
BRI SR e (FH2) . BRBIEERD
EY T, 2500 25 3000 @ F TH 500 @THEIL /-
REER R

4.3 EAIC L 3EERHE AV EIRSTHORSR

T EEAEEFICEML AP RBICLVRT
FEL TV A7 VIS OEREEL 1S OERT
BN OWTHRE T 570, ZOTEN —L% BB
DHEHAERT (H3). BREIMROE) T, 2500
7% 3000 [E] F TO 500 B THEIL ZIREERRT.

4.4 TN —~-NOFIC L ZIREITEHAOZE

BRI T A TEIL — L T & OIREEIE O E1L
R4 IRT.

5. ¥ & ®

BEAIREIC & Z BN, PEROBERR, 7 — 5T,
FEATRE R 6 OFR, BB L W) BIHR ORI E 8L
EHLZETHMERERD, INNRERDEME R
ERBREEET A3, KHEXTRELTELET

BEIE%

okl

A
hgl‘*}f"lr"rl

A hirﬁ H(g i;l‘;’_

i (

60

Bla () 7)1 RoBmiEmaoss1
(%) 7 50 VEORBTTIR /547
Fig. 1 (Top)Distribution of moved area by single ant
(Bottom)Distribution of moved area by fifty ants
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Fig. 2 Distribution of moved area with marking
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Fig. 3 Distribution of moved area with connection
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Fig. 4 Varing forage count in every rule
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