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1(Diffusion)
du(r, 1)/t =D,V u(r, 1),
ou(r, 1)/ot =D,V u(x, 1),
2(Reaction)
u(r, ot(n + 1)) = w(r, ot(n + 1))
= f (u(r,0tn)—w(r,0t-n)—c),

@)= (1 +exp(~px) '
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Fig.1: The process of generating stripe patterns in a one-
dimensional Reaction Diffusion model: (a) initial conditions
(step function), (b) after diffusion for Az, (c) after diffu-
sion for A #i—At, (d) subtraction of the activator from the
inhibitor, and (e) the subtraction in (d) amplified by the
sigmoid function.
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Fig.2: Snapshots of striped patterns for a two-dimensional
model with a random initial distribution.
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Fig.3: One-dimensional model of Reaction Diffusion stega-
nography. The vertical axis shows the normalized state of
the pixels, i.e., prior to starting and after completion of the
Reaction Diffusion process. (a) Initial pattern with random
initial conditions. (b) Initial pattern that has been perturbed
in rows 43 through 47 in an subtractive way. (c¢) Subtractive
perturbation pattern. (d) Final pattern that developed from
the random initial conditions. (e) Final pattern that devel-
oped from the perturbed initial conditions. (e) Difference of
the states in (d) and (e).
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Fig.4: Two-dimensional pattern evolution with striped for-
mation parameters. The shape of a “T” is hidden, which is
formed by a solid-block perturbation. (a) Initial perturbed
state. (b) Pattern state after six Reaction Diffusion cycles.
(c) Initial random image state. (d) Pattern state after sic Re-
action Diffusion cycles. (e) Image resulting from the dif-
ference of images in (b) and (d).
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Fig.5: Two-dimensional pattern evolution with striped for-
mation parameters. A natural image (peppers) is hidden,
which is formed by a solid-block perturbation. (a) Initial
perturbed state. (b) Pattern state after six RD cycles. (c) Ini-
tial random image state. (d) Pattern state after six Reaction
Diffusion cycles. (e) Image resulting from the difference of
images in (b) and (d).
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Fig.6: A method for a secure communication using RD-based steganography.

5 BERETILERVWV :-—RRREHEE IO
Ty nRE

Bk I 2 b—g ik, RsikBtEL4—
M NEBTAERATH ) 7T 7 4IUGHTEDZ L
PHERTE., ZZTIRIDOV AT LET VXL AK
kL, EETDHFETOBEERT.

Fig.7 IZHNEB 7 vt vy DT —%7 7 F ¥ 2R
T, ZOT—XT 7 F v Fig8 (TR ERDET
WG LTWD., ZZTRHAT v 7BBEAE LT
FANTWS., ZO7 =T 27 F ¥ D7 4 LFEIL, 1F
MNUDMENTIL D " OD7 4V H THR SN TEY,
KT ANEN _ODOR DR E M) Liztk, =05t
L, HEEEZITHY & CRIGIERZ B4 BT
o TCTWA.

Fig9 1 ZZ£DT —F7 7 F ¥ DT 4 )V ZEH O %
RLTWS. ADEIBIE, EFHEDICAE D NEICK
M5, ZOEBVMIREOKELZ AEY NHEIY
HL, h—F1Eh—x12 THERESNZT 4V
BT, INBO—FVTIENLBEDRELRD 5
D7 4NETHERENTEY, 74020580 EN
T =2 DOESEFHET D Z L THAORENMEOND.
D=y NOWRIEI RN T ST T T oS
RN, =y URIMRRESURICHWbE D T 4 v F
D—FETHB. —ODT 4 VE TR, W4+ 55
— AN EIR D Z LB I OBIER R AET D120,
TANE BB UG REEL DT — IR T 5.
FOREND —ODOT7 4 VAN ENTZT—HD
ey 7T TR S, WEA TS,
SNTZEBITBERAETVICER L, ROANEEE L
Tt Ens.

ZOT =T/ FxiX, Ao Ialb— 3T
R LI SR R E b Lo 777>
SNVHICEEEZ D ETHERIN TS Z LD
N— R = TIZEET HEEORKIER A NF T %5
HIENTEDLETHEND.

update

Strona blur =

Fig.7: Concept of the digital Reaction Diffusion processor.
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Fig.8: Show input waveform for through the filter in Reac-
tion Diffusion.
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