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Uncertainty, or U-, optimization is introduced in order to contrelrisk of uncertainty. U-
optimization can be seen as H-optimization applied to a set of eamgiitbcedures that have all been
scaled to the same a priori accepted level of uncertaintyTitig& form of explicit risk control is
desirable because it encourages open discussion on accepialdof risk, so that the
risk can be incorporated into the objectives instead of lifiged only vaguely.

2.2
David Way. ¢ [2] UJ 2001H7 U311 ¥><,X 4&? 6 v# ,E y,l G,XKS1>-0Jy

O <<h*ib> 6-LE<Eim(M55+Ud,XaBnadié >> E [aBnhieXVE A
© 1848p02ZM2 243X £EA  ADavid Way. ¢, UE-1>-e0Jy aBU1 O -e0J,X,A
XUA7py<-LE<E,XmM55+Ud ,XaBnadié (optimizingthe uncertaintied © éE-
K'4-1ZETE>184.Bn (@A9iéex6{a X AE4" AE-1y ><a4Bn0iéT
A4 " 9iL1%,XT 54 *ilbv26&? 6,XM2 &s AM2 asX T A
2.3

Andrew H. Van de Veh Z [4] 12000H1(, X ¢:+ O
<<Gbi,lu)Ux-e0) >>0: aBUl O

aP-17, )X O/iEé X o

araBn0£8 O0"5a 14Bn0XnGE R O/jG>5&Fw 1é4aB

nd A'uYI'E-EET« K&aaa 243 XaBnhaiéeXy z A

2.4

rL pO&asOL _XAaBn(iégXr_hAt 1981H+ R.BENZI[5] ©19,XLc

E  (Stochastic Resonano®EIE>ié ABnl (>MQ 9 aP-M24“ 02143, X u>I"  A5b NONo
-€0J rP* x,X D.W. Repperger¢, [6] a.B><E’Z/¥:+ XEAS O
Lc E »m@)UaBn0,Xié %o A
Stochastic Resonange An Optimization Means for Manipulating Uncertainty

2.5
OE¥ YN Y2i43¥::50U0TaBn0Aié ~ aBni “qYI7TM6E o2 YBOM6 E [7]
085UGbaBnha aBndiéXn > @@

3.14Bn0,Xn

AcaBnio 5#BU0éONQ E piiVE AUOEKEé&+ XLc G Ads2z0 A

&D8F 0AN¢L=0A" 0 A"&40 A-éd ALpal AY$an Aa#U”a A']Ja A4&0 n
0Aaua A" 0 ALc'yEa# 0 A-,00 ALL O A° joya AjAza Ao A o A
M2)UoA& 0 Aaada Alia A U0 Al4A0 A6&AG11 Un/ja b A?S &
Bnd A

EE OI9AE G EKE &+ XOUM2r]0<F¥FN aBni A

~a(-~é'Llpa ) UEKE&+ X Bi A-a?"nZaBn( 0EKEé+ X Bi(M{ A+ b
«4z35EL$ E7% A/ 1" Z20R4EFN,U#8EN".Bn( AOnaX & E‘tEOzX
aBni LcNN7% X ~ E'5aE 6NCK n/jiétBnaa0 16A0XS 2i43

XO0*i AO85a?04BN(,X!7ieM6012Bn0aaBnauON5SERX#AD AUO

0At 0 Af}0 4Bn0.BreN>iéX!n A



3.24BnaiégXn

AcaBni0ié USAxaBni GEKEé+ X BuMaJeBrAiéeXl
P1@/;aBni0,XBiéGE ié-GEIi8AUE> igXx0/iié
4&Bn(,Xié&  Aié4* AiéMe Aie

aulsn z A

A
A

4085W\ZEAABNnOiéxX¥:T r,Ee X )0 ar),Ee X
4.1*01T )Lc E 2143E> aBn(i é,X O,é rP48 p

Eo" k

&' AiécY4{/EM611 Aieié

The Optimization of Uncertainty or Cptimizing the Uncertainty with Stochastic Resonance

5':' T T T T
L
*
_45F :
= “+
S A0f »
o s By Lean Feng, 05/06/2005
= -
T 3B = b4
= L + +
= - R
= 3F 3 "t - s
L Al el - I W W ¥
5 Al * A - SR SR S & -
o] *;-+ +’+* MMM*:W+¢+++:
£ IEL sem + * O DN S R Wt 4 |
- Lo bl A 4 el Sk Sl ekl * *¥
o Al L . i o S L *
= T bbbl - 4
= Losac A il AN 4
2= M e A SNREINENEE b 4 gl
LI_E m * * #ﬂm'# * & ¢+ T
= A R s + ¥
E L b o B A BN STl i * *
= 15 F BB S 4 + -
w o - + oD el 4 *
g ma+ a— 3 +ﬂmm‘ﬂﬂ * *¥
= A - D - * A el il 4
10 F AR A oo AT - o+ -
o BT S Al it 4
= S OEEE DR e & Al b 4 &
= - - - *
5 - + Wm+#f* * 1
A4 D e - R i
L ] ¥
q L+ eeymememim . .
a 0.5 1 15 2 25 3
The Amount of Uncertainty
PO *ilT)Lc E 2i43E> 4Bn0iéXO0,0rP48p A
b$U ABNnOXGEX(OA E534% $U0 Eg9-EgiXal z (Acal z U¥1% ...
HEXBD {*6ihX6D KEXAY AE-/iAyCra E2i4306N CrQ )A
0,048p/ E&BNOXGEXOApUpAEgY9 -EgiXal zFNI'EWQO E5a'aBni
XGEX08EO zE EEg9-Egl X4l z2a0a AIBE2i4306NO G A
42 [mZ* ,XaBnQié -0 eT
¢ )UO¥:s)U 0 |P19,X0/,R4EBA
—ETOF O
7% )U 0=a
vuazzi
426°,1°

u“*6” 4™?2U,R 10 E5aé?U A6N iR10 EOQ6NR U “*” 10°



*0,X 1é Gj <G1 Efilg aA x
U“10” a™?2UR *6 E5aé?U A6N iR *6 EOQ6BN,R U “lIO" *6°

10X 1& Gj <G1 Efilg 4A x

u“’ " a™?2UR p E5aé?U A6N 1R p EOQBNR G “ " p°

‘X lé Gj <61 Efilg aA x

u“p” &™?2UR ° E5aé?U A6N 1R - EOQBN,R U “p”

pX 1& Gj <Gl Efilg aA x

u“&” 4™?2U,R8 M2a E5ae?u AN iR M2& EOQeNR U “&”
M2& 84X !é& Gj <G1 Efilg aA x

u“M2& a™?UR & E5ae?u A6N iR & EOQ6N,R Ui “M2§&
4&'M24X 'é Gj <Gl Efilg aA x

a“,u " a™?U,R C*Lil,u,X z E5aé?U A6N 1R z EOQ
6NR U “,0 " z ,0X & Gj <Gl Efilc AA x

u“ z " A™?URk!, X, U E5aé?u A6N 1R i E O Q6N,R
u z " 0z X 1é Gj <G1 Eflg AA x

u“as” a™?U,R BU,X 20 E5aé?u A6N 1,8 Bu,X 26 E O Q6N
R U “as” BUX'20 4asX !é Gj <Gl Eflg aA x

U“ Bu” &™?U,R &s i E53é&?U A6N TR as ! E O Q6N,R
U“ Bu” as !> BuX !'é& Gj <G1 Efilc AA x

u*AL” a™?UR a FE5aeé?u AeN iR & EOQ6N,R U “AL”

a*AL' X lé Gj'<G1 Eflg aA x

U“NNy a™?UR L.a E5ae?U A6N iR L.a  EOQBNR u “NNY

L.a'NNy,X 1é Gj <Gl Eflg aA x

u“L” A4™?2UR L E5aeé?U A6N 1R L EOQBNR G “L” L

LX !é Gj <G1 Efilg 4A x

u“L” A4™?2UR L E5aeé?U A6N 1R L EOQ6NR G “L” L
LX !é Gj <G1 Efilg 4A x

u“ " 4™?2U,R M2 E5aeé?U A6N iR M2 EOQBNR G “ " M2°
X 1& Gj <G1 Efilg aA x

u“M2 & ™?2U,R E5aé?U A6N 1,8 EOQBN,R i “M2
M2,X 1é Gj <Gl Efilg 4A x

U“sh’ 4™?2U.R & E5aeé?U A6N 1R & EOQ6N,R U “50 &°
5b,X !& Gj <Gl Efilg aA x

u“&” 4™?2U,R8 5b E5aeé?U A6N iR5b EOQ6NR U “&” 5b°
ax lé Gj <G1 Efilg aA x

u“8” 4™?2UR $ E5aeé?U A6N iR $ EOQ6BN,R U “8" $°
8.X & Gj <G1 Efilg aA x

u“$” 4™?2U,R 8 E5aeé?U A6N 1,R 8° EOQBN,R i “$” 8°°
$X 1é Gj"<G1 Efilg aA x

u“<” a™?2UR ( E5aé?U A6N 1R ( EOQOQBN,R U “<” (°
<X lé G;j ‘<Gl EnflgaA x



u“(” a™?uU,R < E5ae?u A6N 1R < EQOQBNR U “( " <°
(X & Gj“<G1 Efilg 4A x

U“ Q" A4™?2UR # E5aeé?U A6N 1R # EOQBNR U “Q #°
QX lé Gj <G1 Efilg aA x

u“#” 4™?2UR Q E5aeé?U A6N iR Q EOQBNR U “#” Q°
#X 18 Gj <G1 Efilg 4A x

u“P+ 4™?2UR " E5aeé?U AN 1R " EOQ6BN,R i “P
P-X 1& Gj <G1 Efilg 4A x

a“"” a™?2U,R P- E53aé?U A6N iR P~ EOQBNR i “"” P-"
"X 1é Gj <G1 Efilg 4A x

u“|” a™?u,R M- E5aé?U A6N 1.8 M- EOQBNR i “|” M-"
X 1& Gj <G1 Efilg aA x

u“M? a™?2UR | E5aeé?u A6N 1R | EOQ6N,R i “M2 |
M-X 1& Gj <Gl Efilg aA x

a“"” a™?2UR T E5aeé?U A6N 1R 1 EOQBNR G “"" 1
"X 1é Gj <Gl Efilg aA x

u“t” a™?2UR ° E5aé?U A6N 1R - EOQBNR G “1"

iX 1é Gj“<G1 Efilg aA x

u“a4Bn” 4™?2UR Bn E5aé?u A6N 7,8 .Bn EOQ6BN,R U “a
Bn” Bn aBnX !é Gj <G1 Efilg aA x

u“Bn” &™?UR 4Bn E5aé?u A6N iR &Bn EOQBN,R
“Bn” 4Bn'BnX !é Gj <Gl Eflg aA x

U“1T 4™?U,R 4 E5aeé?U A6N iR 4 EOQBNR U “1T 4°
1IT,X 'é Gj <G1 Efilg 4A x

u“4” 4™?2UR 1T E5aeé?U A6N 1,8 1T EOQ6NR U “4” 1T
4X 18 Gj'<G1 Efilg 4A x

u“"” a™?2uUR 2f E5aeé?U A 6N T8 2f EOQ6BN,R U “" " 2f°
"X 1é Gj <Gl Efilg 4A x

u“2f” Aa™?2U,R "1 E5aé?U A6N 1R " EOQ6BN,R U “2f" |
2f{X 1é8 Gj <Gl Efilg 4A x

085a?0

U“A” 4™?2U,R ~AE5aé?uU A6N 1R ~AEOQ6BN,R U “A” ~A"
AX lé Gj <G1 Efilg aA x

u“~A” 4™?U,R AE5aé?uU A6N iR AEOOQBNR U “~A” A"

~AX 1é Gj '<G1 Eflg 4A A
E-J $ 1a0& A&aAlA&aE5a
48AZ

[faBnaiéXn 1), '%E> Za <XZ/A2R

E-KYa/¥:T X6& asr),7Ca?2uc¢

a]ZaABnh aBn0iéeX0/iS n JuO,6rP

8Xg20r),Ee X A

a$ $XIoYMEA

Eki48AZ aBni(ieé
H5 % (1=,¥),Lc E 1kCKA
*JU0 ) ZzaBnai



—5x D

[ "> ,6 " ,)_ 6 E 1'&?1.¥| >™9CaBn0iéAAu E

<<1'&?1T >E2006H0406 A

[2] David WayE Uncertainty Optimization Applied to the Monte Carlo Analysi$lanetary Entry
Trajectories.
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20010099686 2001119479.pdf

[3] L.Witting EOptimization of management procedures with control on unogytask [3]
http://icesjms.oxfordjournals.org/cgi/reprint/56/6/876.pdf

[4] Andrew H. Van de Ven et & Research on the Management of Innovation: The Minnesota
StudiesE 2000.

[5] R. Benzi et alE“The mechanism of stochastic resonane&981 J.

Phys. A: Math. Gen. 14 L453-L454&

[6] D. W. Repperger ,

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=1145664

[7] L LY4 /i1 E http://www.sciencenet.cn/bbs/showpost.aspx?id=25885

[8] http://en.wikipedia.org/wiki/Uncertainty




