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ABSTRACT

Chemo-mechanical coupling based adaptation model of Physarum is proposed as an example of bio-
logical autonomy. In this paper, we define the autonomy as a dynamics which includes both flexibility
to environment and consistency of system under dynamic environment. To realize this characteristics,
it is thought that not only the spatial relationship between local condition and spatial order but also
temporal relationship between local development and temporal order is necessitated. Therefore, we
modeled the Physarum as 3-layers model which consists of endoplasmic layer, intermediate layer and
ectoplasmic layer. Ectoplasmic layer and intermediate layer is represented as reaction-diffusion system
which represents the spatial relationship in short time scale. Endoplasmic layer and intermediate layer
is represented as hydrodynamics system which defines a boundary of the reaction-diffusion system in
long time scale. Under these conditions, mutual interaction between the above chemical system and

mechanical system is investigated.
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Fig.1: Physarum plasmodium 2

R EDE, RFETITHEOIRELEIL 2 H =X L1220 T
EHY %o

1.3 FHHEICDWT

58 (Physarum) (&, BIRRELIFHENRA AT —JIZB0
T, 7 A=/NROFREL TR L 1G5 kML RT. JOK
Fig1® L )12, ETHEICL THYEOMSEL KL . @
Rkl L TENEHEFFL 22O MMM BEIT 2, £0
BTET ., = OA&MIEEEEIEC 250 A HME L IRE A & O
B LTH, BEEL TOHEMEHEFL ooElE R
TI%, EPMEREEZMATVWAEEI LR,

S0 L) HEEORENOMIEIZ 2V T, BHEHLD
RIBABERAICELL 2 WO ED A, BOHAH
DN SRR ENTWAE, Fhbid, HHOMRAD
{LEBREREEHE L T, £O{LSHRFHMTOMENE
ArEZLLDTHA, TN Fig2la) iZmT L9z, &
T8 4 ORI (2. IMBEOBETAYIKGESS, IREHEEMNE L
THEEEN D, FLT—EEE L Toffgahic, ZEH
MR 2% ., Bl&AAa %L TER SN
HORKRBT L, LEZ LN I,

LAL&As, SORETIEIINLEEEIR) Z T
v, EMABEME VMBI L T, REEICHL
T—FHONBIHMEERT AET TR+ TH S &
a0, BRYIREIC BV TIIHMNZEIET 2R/ L&
ROBEEMNLETHENLTHD, 4 lE, TDLH%
HEEMETRICTAL0LE LT, MEOBELXERT S
FRIZEB LT, HEIIEENZELL FOBEN TR Sh
1BE, BEAOIREYHO P2 L Eo 2R EV 2R
TEVBEINS,

DEDE I E%mEE LT, Fig2(b) I2RT & 91,
REROILFRIINEZMAET VLTS, THIZLDE
ISR 31T 2 BT EEEICH T 2{bFRE . 248
WRISHIET 2 NDFERHVHEIERL | HEOBHIRE~D

BOHAREL LA L2 RT,
Former Model Our Model
I Environment ] l Environment ]
! !

Chemical System Chemical System

| Local 13Nc. | Global ]

Local rsﬂﬂﬂﬁ | Global I

ocal

L
T ]
Global
Mechanical System

(a) (b)

Fig.2: Chemical System and Chemo-Mechanical
Cnupli‘ng System

Fig.3: Plasmodium Strand™
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