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The design of digital circuit for chaotic composition map
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Abstract

In this paper the design methode of a separated composition state machine based on the compositive map with
two chaotic maps together and the result of that is proposed. The digital circuits of chaotic composition map for
the use of chaotic binary stream generator are designed in this work. The discretized truth table of chaotic
composition function which is composed of two chaotic functions — the saw tooth function and skewed logistic
function — is made out, and also simplefied Boolean algebras of digital circuits are obtained as a mathematical model.
Consequently, the digital circuits of the map for chaotic composition function are presented in this paper.

Key words : Saw-tooth and skewed logistic function, Chaotic composition function.

LM & o ¥R ARgste] AT E= A T4(chaotic
composition function)—1x-¢] E=FrE2e FUF
2EY ¢ A AEH T RSASTE UHEE vy 4= (saw-tooth function)E AHE-8}1L, 22191 9] E=8H4
A dBA2ES v FYS AL 2EY AFA|A 25 ZA2H g4 (logistic function)S ARE-sFed 3}
o] A 3, BT o A 27 2EY A A =TT 71 FHsH W(map)ol
71004 71Q1gk}, et gAY 232 E (digital combinational circuit)
olgfg A 5AE 2 e WA 23 & AAsEAT (1], 2] 03],
Ed dsA2"e 2ER TN B = o HAE 2329 AR =AYl &
A9 27 £AEY d/d(randomness) S =0]7] sk o|xksl Z12] i (discretized truth table)E Z}d 3}
g Weg o] =R ATHAG 3 A% UAY zgEze seEnd
o]Z &) 12} EETFE 231 EES (mathematical model)24 ZteFsld F-EUl¢AE

wEY sty YR EAF I Department of Information & Communications Engineering, Korea National University of Transportation)
ok 7@-’?4“"’(Cheong]u University)
A1AA (First Author) : ¥38(Kwang—Hyeon Park, Tel : +82—43—-218-8085, email : ds3dhy@hotmail.com)
- Aedal 20139 59 139 - ARKER) YA 2013 52 159 (YA 20139 12€ 219) - AAYAL: 20133 12€ 30Y
http://dx.doi.org/10.12673/jkoni.2013.17.6.652



w89 FETAYS U498z

(simplefied Boolean algebras)= 42 $of 325
Ashe FZAAEAE we
o)@A HAW :o:sz] }\#Fﬂ uugy]lz 1:}{,_:?‘5]—
H]

7189 27 2E7 #A7(binaty stream generator)

gre 4 2% $XES (randomness binary

sequences) WAA]7]7] fJal] Z7]0) FoiA= 271 7
#(initial binary key-value)= n-H|E 9] T7] L& Zo]
2 s A o nHEY 2355 AR
(feedback functlon)oﬂ ?'SH%%}% A #H 3 Z(closed
feedback circuit)ol]l YPHAF)L, o] AF HI)Z=

2" —13] W53 "]9{:] ZA Hdf 2" 1709 d=

A 27 EAES AATH4

22 T M
o9 B ALOE 5,() 02 B T
‘F(saw tooth function)& 4~3H4 RdZ AMgst &

T4 27 ~E & (rendomness binary stream) T S
73 =15 (chaotic binary sequences)S TAYA|7|=

18 325 A7) AsMe A WAz sUds

d

c

t

[N}
¥y O

N

o] o]xkahRl e H(discretized truth table)S Aok
gt

mebA, 1Akl o] EEdrelH, 71e7] s =29 &
Y s, (a) 9 %% 71 g 7% sHE AU
(5-bit precision)E ZH= 1 (saw-tooth map)ol] #-st
2 Z2H o]iF 27 FhE(discrete binary values)S A}
|3l % 139 22 o)kl ] H(discretized truth

table)g ;(L/H;S‘}Odl;]_

ojxkgl ZEE 12 3 WA ©]4k=4(00000)2 A
oI g-olH, o] A WA olikex e} 31 A o] 4k
TAH(11111D)E 42 Z2AE(don’t care conditions) =
AR, o] R ERE oy A()Ed 22 1t
2k

]
st e e 7 ol

Sy =1L 8 =1 S=15 5 =15s5;

o] 4 (1)) 3l SUES] FUW /153 Adshe
OA" sz a9 13} 2ol A4 Fks)

LIRS
IR R )
OO LI

J8 1. s4HY S,(2)e XY 32
Fig. 1. Digital circuit of saw-tooth map .S, (z)

E 1. EUY 5, (2)9 olMs} MelE

Table 1. Discretized truth table of saw-tooth map S, ()
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Tabel 2. Discretized truth table of skewed logistic
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Table 3. Discretized truth table of chaotic
composition map Z(S(z)).
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22 1 0 1 1 0 0 1 1 0 1 1 1 0 0 1
23 1 0 1 1 1 0 1 1 1 1 1 1 1 0 1
24 1 1 0 0 0 1 0 0 0 1 1 1 1 1 0
25 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0
26 1 1 0 1 0 1 0 1 0 1 1 0 1 1 0
27 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0
28 1 1 1 0 0 1 1 0 0 1 0 1 1 1 0
29 1 1 1 0 1 1 1 0 1 1 0 1 0 1 0
30 1 1 1 1 0 1 1 1 0 1 0 0 1 1 0
31 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0

4(x)
1SS B
11011 / \
I

0 05 1 X
S5,(x) S5.(x)
1 1 y=x

0 05
0 7 .05 0 01110 ¢
% (0.00111) I X = boa

a2 4. =Y 3| 20jlM == 0o[A27IZH00111)2
H sk 0f(0.0<x<0.52! &)
Fig. 4. Conversion example on the chaotic
composition map using discretized binary
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