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ABSTRACT

Fu Dandan, He Qiaodeng, Liu Yifeng, Guo Mingzhu and Jiang Lianbin. A novel
global-optimized inversion method. OGP, 2000, 35(4):536~542

Coordinate perturbation method, a novel optimization method, is recommend-
ed here. The method only uses objective function value, without solving for the
derivative of function. It takes orthogonal coordinate-axis directions as its basic
search directions. When the search fails in a basic search direction, perturbation is
made to improve convergence, thus achieving final global convergence.

Computation results with regard to solution problem of function extreme and
waveform inversion problem in one-dimensional orthogonal anisotropic medium
show that the method brings good global convergence and approaches the optimum
solution desirably, nearly without dependence on the initial values.

Subject terms:optimization, direct method,coordinate perturbation method, global
convergence,inversion

% Fu Dandan, Research Center of Marine Petroleum Exploration and Development, Gaobeidian City, Hebei Province,
074010, China
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EETENMEANZRMER BRAERM FEEEZTHCBATRENRRME
7. BRELEERARARAMEERP - UAT DK E RN ET BNy, K AMRRIKR
NEZTEPERERBHFRBETBIAIWELERMARN T E. MAEMRYER
ROL REBEANHERBRTBRRUCEL R FENHESMER.

EXARBMATEF, — KRR — R B S5 ROV BT, 0B T Mk,
FREMECEBEEES A - RUNAARREERNER RV EERE, MR RE LHF
$o ik Powell ¥ B 4ETY ¥ LA K sy 2R 38 2 36 7 % % 6 FA A9 Monte Carlo ¥ F1 3T 4F 3 76 3 3R
PEAGRE T EN A REEEMM SNBSS T LB TR R, 57 8 B i B
RABHBHBIAFNHLERI R EEXEA A XBHEWO BT REIRX, BORE DR E RN
FHEREERHAFE. BR.FE- X EEAFEREAE G4EMAHUNRERNE.

EXNA-—MHFHBRRAAREHEER —LFRE . ZHERAHRRE, LRI
HREMSECBTHRENS. AXEMNRRAFENEM L, AARXFER MM KE
BHOEARBENRBEBUR - FEXERRENREEREEAEHETIHELLE, UL R
BHERHTERREEERBSHER.

si % R A

EHEERILA T E S, MRN8 R LR REM Powell %, B -1 A% A
R.ESRKEAS , TREBHAMARELE R, ERESRERT AT BURE
JFA S &, MR EMEREN BT I RBROTREY W EX TREHAIEZKERR
ERRBAZE, XEBEENHEITRARBRENSREREL, B, RIOBE T XHE—#
B . aB8RERT  BERELFH AN » MTMEELSHBRN BN RELNEE T 6EE
B, YHEABERNEXABERRBABELN MERA A EXMBSHAR—F
Ry EEBHETERE UIRBMA, MAERERNERY AL, KaBKENH—HEH
BB AE, BTXMFNEREBATENTULRE T EHENEFERY EHBY—FHR
B, R B ARk, REABERSROT .

BxC=(z", 2",z K n BRBE SOMWR S ERHRE SO B MHEERH
MR dih=1,2, ) BOR LM T EK » ML EZWH BN AR vi(=1,2,+,n), 8]

d, =w (b= 1,2,yn) (L
[ii]
Vi = (Ua1sUizs*** yVin) 3]
1 i =k
Vi = 0 ot R (3
4 yP=x© p=1,i=1,

(1)4\"\ g.-—_—d;;j:in * An#ﬁ/@
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FOP + Ag) = minf(y© + Ag) 4
B AZO ST ;EHEA=0, WM jEG=/+1D., W j>n,BERCO;EFMN, =4 —4
BEWE r  RARHRTEIWE-ANFHNBRY MEEA .
d, =d + rd (5)
d: TR d HERBENER. RES g=d . BHERO,
()4 yMP =y +2g. Fi<n, WM HGC=i4+1,%EBWQ);FW, % i=n, W4
xFHPD = b)) bk T (3
(OF | x*0—x® [ <e, MFEIEER, A RBBRER 2, TN HEBWA,
(4)/%’\ g:x(i+1)__x(k)° * A”%%E
fG*Y +2g) = mjnf(x“+l’ + Ag) (6)

4 yPV=x*P4Ag fMe=kb+1,BH L RBEFLE,

LR BRI BT T, BTUHT B, B0, RINTUER, & LRELEE
HOBEE  EREK.d RARHHNLEZES . bt TEEETAFRBGIEN L E
BERERS, FRBERF & d—>d > —>d, > d (WIRFHAT AT FESERT A
mEZAMIBNE.

R B AR AR KR AR
EEXFRIMNFTFTOTH=E TR ER
fxX) = (z; — 2D + (2, — )+ A + z)? D

SR, ERBERERBNMERN z1=x,=z,=1, E—10°<x<10°G6=1,2, DWW TE N, R
EHET —HYER T HRBETLRREEHETTIHE. BT Powell R RMITLH R R HK
HEBARNF EZ—, B, F X 1 o8 30 Powell SR8 T HB MR ENRIHTES
BNFE1FR. AR 1ITUHBHER Powell X W EERANEKBE, AEASRKK
H, MAXREWLFRBENEEMELT . SRURENEEELSRBR/MIL, EHik,
SRR HERAERFRN2RKSE, MEHR TN WES U RESLHERREHHIL
+RWE,

#1 HIFERFES Powell ZHNERILE

] =1 AR h B Powell ¥
o e o | BR B4 M A& B4 M &
19(& ) X3 x3 I T2 A

—10° —10° ~-10° 14 0.999987 0.999975 0.999975 | 0.250253 —24962.1 —24962.1
—-10* 10t —10* 44 1. 000021 1.000042 1.000042 | —0.7267 —2298.66 —2298.66

10* —10* —-10 14 0. 999992 0.999985 0.999985 | 0.250209 —2498.87 —2498. 87
—10° ~10° —10° 14 0. 999987 0.999975 0.999975 | 0.253161 0.06402 0. 06402
—10 -~ 10? - 10 15 1. 000010 1.000020 1.000020 | 0.99990 0.999976 0.999977
—10 10 —5 23 0.999995 0.999987 0.999987 { 1. 000001 1.000003 1.000003

10* 10 10® 93 0.999984 0.999962 0.999962 ) 17.90314 320.7614 320. 6899
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# gi:d AR A B Powell #
o o .o | BR B b A A B b B A
(k& Xy e Xy x Tz I3

10° 5x10* 10® 125 1. 000000 1.000000 1.000000 | 28.04569 786.939 787.1243
10° 5X10° —5x10° 32 0.999998 0.999996 0.999996 | 1. 000748 1.001466 1.001472
10* —10* 10* 640 0. 999986 0.999966 0.999966 | 70.47453 4967.031 4967.151
10* 10t 10* 465 0.999983 0.999963 0.999963 | —60.1244 3615.254 3615.732
10° 10° 10° 1050 | 0.999996 0.999991 0.999991 | —249.178 62090.04 69090.23

ERF R RS BR

ANTH— B THRLGRIEEFRRE RO BRY BB RCR TR EH EHHEDREK
RAXRARBERERER S B FAENRER, - ERXE BREMNEEIE R &R 5
MEBFTEE. R2HN—-TEHE-BREXZERENFTEY,E 15128,

K2 ODE-LEXEAREBHMRNR

ES a¢*) ¢/ p(10°m?s™%) Fr FHHE (m)
1 21.0 2.00 0. 09 100
2 30.0 5.00 0.10 220
3 31.0 2. 00 0.19 320
4 30.0 4. 00 0.13

RH 0 AR Fe AMBCF B BRE R, /o HEREE—BERE. E
T R M E K P () H EEE, R (VSPORW R G &k, B EBE Y 20m, R ¥R, KW
BHEAE, FRRIBEYURNKEAEERT M HEL2ENMRORENE, ERRTOF
PR OFE RS B eh, B W E T H B, SR LRy W R B BRI, KKK
BEABLIVGONTEAMNTLRRAERAB L RRMEL, XFRATEZ BRELHHSE
BT,

X EMRE R, AR R
E[lu,« ;@sm) — u; ;(2,my) | ]
F, =N
1 (m) E 2[1“:1(“’") + u;,(tymy) | ] ®
y, Eu (& m)u;,; (2 mg)
Foo(m)=1—N" 3 |5 7 ©
=z | 5 [E[u (t,m)zu i(t, mo)]
xR BIE R, BIREECY
N, [u '(tym) — U, '(t’m )]
Fbyl(m) N 1 E E E ° (10)
i i1 2[;u,,(x,m> + u;,;(2,my) | ]
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Fyy(m) = F,,;(m) an

EH N=N,+N,+N, h Bt RBEE «, ¢ m)G=z,y,2)H ¢ SNBEGHBICFEETSE
HG=1,2,,N)iCH m, HELEYSH.
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MAERCRUFBREN DETRELBNGR. BFRNXLIRUSHERE, AUNBE IR
FEER . KUBKNAREN LW RBYE, EXRICRREER S . EEH—BER RS
BRHEMIREN 2. 2%, HAEB B RERNBRRKMEMRER 7. 9%, HAER —B; WK E
BRBRRMEMBEENR 1240, WAEB R MAMANBRKENRER 13.03%, HAES
—B. BEERICRRELERF . MELHNREEEBEARBEN TR, X, HEZH—1
MERBRNBRAMEMNREEN 9.6% AERIEREZEER -—HFHUAEE B BREMHBRKHX
REVFAERICRRBELER -HFHUAES B, 8 B9 HEITBENB KA RLZHIAE
BB, R3B.3% . BAHBRAMBERNEML 0.0 HFUANBRENRERALRICRRES
R—Pm IS TR, 0 31, 145, F SRR BE 0 ST 45 50T B U B 2 AR T SR T AR % O 42 A B9
AR AL B R

HEETHSEMENRES R, TUREEDER, LA R ENWEA KB EERE
HEW, XESUATEFTERBT RN RBRAER.
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ERHEEBRA T E ERATEMHAANRERENE, BAS LA AREREHL, RAR
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