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Abgtract :  In this pgper we propose a novel multi-objective genetic agorithm based on the Uniform Desgn Techniques (UDT) ,
which features afitnessfunction congruction gpproach usng the UDT to obtain a set of uniformly scattered search directions toward the
Pareto frontier ,and a multi-parents crosover operator usng the UDT to improve the qudity of off gpring and decrease the conputation
ood. It isproved by experimenta results that the method proposed is cgpable of bringng out nore uniformly scatered Pareto optimdl
lutions within a shorter execution time ,and that when combined with an eficient representation scheme o circuits based on g¢andard
indudrid vaues df components and a genetic parameters adgptation technique which takes into acoount loci’ dfferent dfects and
tracks the development of evolution and individuas diverdty it can be expected to redize automated dedgn of andog circuits and to
provide a st of dfective reaults via a Snge execution.

Key words: muti-objective optimization ; adgptive genetic dgorithm; evol utionary circuit desgn; evolvable hardware ; uniform
desgn

1 )
[1] [2,3]. ’
, ©oom g(X) =0(i=1,2, . 14
m) , k fi(X)(1<j< , ,
k) f(X) ( ) X=(x,
X2, %), 5
max/ mn - f(X) = (f2(X) ,f2(X), ,f(X)) (1
’ (E®XN)
) Pareto )
(23] ,
« " ’ 2.1
' « ’ u w[5 7] ’
mex/ min  f(X) = 'ZWi.fi(X) 2 Wi={w},

:2003-08-10; :2004-05-28
: (No. 60133010 ,No. 60374063)



1724 2004
, n q ), 1...n;
’ qn q U ( n il m) 1 “ " i)
! " q | j Ui,
“ ” ' “ ” [4]’ ) ’ n / n ’
X"i= Ui it A Ui‘ ‘:1, y 5
. , 7 ( iZ (Ui %) JZ J [ m (5
) (3] , n m X'i, ,
k fi ( X) m n
fit; , k 2.3
Pe Pm
(6) ( t )
fg (1) = fitag(t)/ [€ + fitmax (1) - fitmin(1) ] (6)

S L Ji(x)
1
k 1
fit; = wi i+ h(X) ( u(2,5))
jZ ] 1
i=1, ,m (4
2.2
SGA
Y [8 10] ’
, “ & !
(1) P=bi1&j.. .. & ,b ({0,
1},j=1,...,L: m(m=2) , n<m,
U(nym):[ui,j]an;
S={l,...,L} n Siﬁ#j
S§=¢, [1S=S; m ( ),
L. 5(j=
1,...,n) ,
n ; Uu(n,m) ,
Ui j i j (
). m m
(2) Xj:(Xl,Xz,...,X‘_),Xj(R,j:
1,...,L: “ "
n(n=2) , m(m>n),

Un,m) =[ Ui jlmxn; m (

fitag (1) fitma (1) fitnin (1)
’O<fd(t)<00, fd(t)
Pn P

Pn(t) = P € by "V by fa(t) 0=t =<tm @)

Pe(t) = Po e %2 ¥l f4(t) 0 <t <ty (8)
+ tre ot Po Po [0,1];
b by
3
forminf2(x) = (g(x) =%, h(x) = (x-
27, x [0,2], X [-
6,6] 16 ) k=2,
m=4, Ps =100, trex = 200;
n (® , Po=0.6, Pp=0.1,b =
s =2. 5 (s, 0
10 , 1. )
, < e
35
30
s q ,-\275
5 ¥ 20
15
1 1.0
s 05
(s,q) =(3,4). %55 7o s 2072 RETRET)
2, 36 2 f,
Pareto
, 2 ,
1 (s,
s= s= s= = s=6
q=3 | q= q= q= q=7

(9| 44.8 30.6 16.3 12.5 10.4 9.2




10 1725
Grex - Guinl/ Gag, Grax Grin Gag
4.1 ) f3:|fs'fc|/f01fs
) f4: Ncr,
(1 f.=100Hz, GP = 20dB, TW < 10Hz, GR < - 20dB
, u (4,5 ,
NS Ne N, (Pareto 221.0KQ
AN
) 2’ 64.9nF @ 66.5nF
®¢+—} |
G =[ typa , nodel; , node?; , valug | (9) V., 90SuF@ | 274.00F | 432KQ
Jtypa [1, N i cnodel; [1,N,] S 4 40
nod2; [1,Nn] vaug (
, 1< i < Nc. 1% (
10 96 ), vaue 9 ).
5 ( 4 4
18 ),
type node ’
2
( )
No.
value,
L Cc1,3,2.100F;R,3,2,51K :C,3,6,205nF; | f1=6.1E2,f,=0.12
' R 6,8 ,100K;C 3 8 215nF f2=0.95.f,=6
; value type node , | G413/ 1180F;C 3,7, 12InF R 3,8 ,34.8K; | f1=1.2E3,1,=0.23
, type node R,72511K;:R6,846.4K;R 265 11K [f3=0.94,f,=7
Prrs , Y] ; val- C.1,5,110nF:R,5,2,5.49K;C 5,4 ,107nF;
f1=4.0E2,f,=0.06
ue P (10) 3 |C,741130F;R 2,7 ,9.76K;R 4 8 57.6K;
3=0.82,f4,=9
0, t<ty R 8,6,9.9K2 :R 2 ,6,10.0K
Pro- [1- € % (0 tha]. £4 (1), to <t <t C,1,3,90.90F; R,3,2,52%;C, 3,4,
Py (1) = 274.0nF;C 6 4 64.9nF;R 2 4 4. 2K:C 4,|f1=4.5E2,1,=0.34

Pno- [ € by (t- t)/ trgy _ @~ by (t- tO)/tm]_ fa(t)

th =t =t

(10)
(7) (8 (10 ) “
, Pyice
) Psice (
ar) ; Pspice ;
(.out) , ,
4.2
, , Nn
<8, N, £15, fe
GP “
W GR
f1 = | forfel|/
fC ’ fC fCI’

; fo=| 3

4
8,66.5nF; R,8,6,221.0K;R,7,8,100.0K; [ f3=0.69,f, =10
R,2,7,10.2K

5

Pareto ,
,1965 ) ) )
0C
( 1634 )
,1961 , ) )
,1939 , ) )
( 1729

)



10

1729

[5]

[6]

[7]

[8]

,1999 ,3(12) :249 - 254.
lelnik-maror L ,Lrani M. Multi-frame egtimetion of planar notion[J].
|EEE Trans on PAMI ,2000,22(10) :1105- 1116.
CJ Harris,M Sephens. A combined corner and edge detector[A]. In
Proc. 4™ Alvey Vison oorference[ C] . Manchester ,1988. 147 - 151.
Zhang Z Y. On the epipolar geometry between two imegeswith lensdis-
tortio[ A]. In Proc. Int’ | Corf. Pattern Recognition (ICPR) [ C]. Vierr
na,1996 ,1.407 - 411.
R Hartly. In Defense of the Eght Roint Algorithm[A]. Poc Int’ 1
Qorf . Gonputer Vison[ C] . San Logeles ,1995. 1064 - 1070.

,1962 10 )

. Bmail :xigingdeo @ohu. com

[9] FaugerasO D Luwong Q-T ,Maybank SJ. Camera sif cdlibration: The- 1947 2 , ,
ory and eperiments[A]. In Gnputer Vison[ C]. ECCV’ 92 LNCS ,
Series, Soringer-Verlag 588 ,1992. 321 - 334.
[10] Maybank SJ,Faugeras O D. A theory of sdf-cdibration of a noving 1940 6 , , ,
cameralJ] . Internationd Journd of Computer Vison ,1992,8(2) :123 , ,
- 151.
( 1725 )
adoorithms[A]. Proc o the firg int. Gorf.on Genetic Algorithms[ C] .
Laarence : Blbaum ,1985. 93 - 100.
[ 6] Kursanve F.A variant of evolution grategesfor vector quantization[ A] .
(1] (D] Pardld Problem slving from Nature [ C]. Berlin: Sringer-Verlag,
,2003. 1901.193 - 197.
[2] Fonsca CM, Reming PJ. Anoverview o evolutionary agorithmsin 171 qipch H Murata T. A multi-objective genetic local search algprithm
mutrobjective optimization [J]. Bwoluionary Computation , 1995, 3 and its gpplication to flowshop scheduling[J]. IEEE Trans. Sysems,
(1) :1- 6. Man and Cybernetics Part C,1998 ,28(8) :392 - 403.
[ 3] Leung YW, Wang Y P.Multiohjective programming usng uniform de- [8] ' , . [3].
dgn and genetic dgorithm[J] . IEEE Trans Sygems ,Man and Cybernet- 1997 8(2) :137 - 144,
ics Part C,2000,30(3) :293 - 304. [9] ' ’ _ Pareio
[4] : : M]. - ’ [J]. 2001 ,29(1) :106 - 109.

[5]

2001.
Schdfer J D. Multiobjective optimization with vector eva uated genetic

[10]

.. [31. . 2001. 24.(9) :917

- 922.



