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FAULT PARAMETER INVERSION WITH ANT COLONY
ALGORITHM BY DISLOCATION MODEL

Liu Ning and Zhang Yongzhi

(College of Geology Engineering and Geomatics ,Chang’ an University ,Xi’ an 710054 )

Abstract The ant colony algorithm is modified by replacing tour length and visibility based on the characteris-

tics of fault parameters, and combined with the theoretical dislocation model, using the GPS observations in the

north-east edge of the Qinghai-Tibet plateau during 1999—2001, the Qilian fault 3D slip rates are inversed. The re-

sults show that the ant colony algorithm is effective for solving the problem of inversion of 3D fault slip rate parame-

ters, the results of the numerical inversion has the good consistency with those of geological methods.
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Fig.1 Rectangle dislocation model

Ui £q_ , né0 ‘
1_ Y% 1 .
u, = 21T[R(R+n) + tan qR+Ilsmgo] ||

%-Issinsocow] Il > (5)

FETE W2 R 3 M ISR TT 2 37 Y BT 1k B L B8
Yoy BVDEGERE 3 N EERABG S BRS
M

U .
L Yq qcose :
v 21T|:R(R+n) +R+n +hsing ] ||

2o Ui yq 1€n

, = 21T[R(R+§) + cosgtan oR

3=£[‘—_8‘q——sin(p(—§q—

" T2m R(R+¢) R(R +7)
I;sin’p] ||

u —I,singcose] ||
\

u

—tan'l%) -

(6)
KRG)MA(6) PHEANE KX B ZLME=K
S0 o W2 P VB B IR B B R TR R I Bl X



54 K & 5 BR B S1 2 29 %

TR A 7E X BT A Y BT RS 4 B BT
B IERBUS NS || R REE AT L
MR G RS R WE A R AR R K R sa sy
o LI R TR R IR ARAR R P B AR €0 TR
H_ERRTER AR R P E AR, BEN =425
TR R JZ AR 2 A R T K2 B 3 T 3R
A
T

A7) R B WT)Z B = 4812 S 78 H 1H R R AL AR 7
HAE Ay 5 1 B OLES 5 B i, GPS 52 s LI £
MR LR AL AR T 2 BRE R, B E R
GPS SRR ) (o1 5 S AR 45 B 52 872 B B A i)
EATHERE , 3Kt VLI (AL 7E J5 3 AR A 28 P I (8% S WL
MHE.
3.2 BRERTEEH

M(5) (6) F(T) v LLE W, 7E45 % Wi /2 JLA]
SHEFRT  B— MWW RE 3 MRS
B, RBCE ERTE M R R, Hofg BoA 2, H
REFE—RE MMENN T , SR B, ik B A SO H
AN )

min®(P) = ¥ [w,(P) -u,(0) ]’ (8)
B i fr S RS AT At s B (A Y 2t —
EMFEMES RS, 555 bR I 22 KRB/
A, n A REAE, w, (P) H w,(0) 53 H1 K58 A
TR B A SR PR R TR S P
DR FIESE GPS MM FKAF KL%, @ (P) Jy H A5 B
BN E. & P R4EE N m,S H P IR,
W (8) AT K, 7E m 422 W] S il —A i &L,
HFR R o (P) MR/ R (8) RELER
PRALIIE, B R o R A & LR A )
TR, Hil, 5o (8) #ich d & AL E.
AR — i, $055 IR A AR 22 B LAl - S =
[PP,_<P <P, ;i=1,2,,b] ,XH$ P, R PH
HFiANSEGP PR P T IRS LR,
P, (BUESRE P, P, 1530k B, IR RS
R R S WEHUL T 3 A A A B Ay s
Bl SBAEIH A=k by, b, FEDL, M
THE TSP M, 364 A R fts, FEgT
SPHRELE TR~ 4, SHWAEHLAE n”
Fito FER(1) BRI, AR S BB TSP
IS ) Z R BA LR E X BB 4, i,
T BRERE AL (K (1) ~ (4)) #1748
o BHRHEEA(2) ~ (4), XEHARY, T
RREENN, BAEEE LRANGEERRE. #

THEEZZHRERES, B 2RI —HSHK
P, 13 HiR s @ (P,) B B/ME, Bk, 7ERX
()W, —Z&E2 (A 1 AS%0 WK ETRHETFZ
AR BAR R R/ R E . AR R R,
T B A A A BE A K s S 2 U/ o B K FERE IR
W BENRKE L N L, =0, (P), .
D, (P) FRZKIER T, 2 T I5H b R EAR v
M HbReRBE . FRFEA (1), %R, B
ke MR | B BT j MR RIEH T (L)) B
RRRWEE.

4 GPS WIMBTE

e R AR AL 2 GPS W3k 169 AN &5, i [El
RS WAL F 1999 4 3—T7 A #2001 43—
7 A4 BRI Z-XI B GPS UL 169 /i d %
FA e Bk 7 AT T 3 96 A /e I
B R AL 38R ] GAMIT/GLOBK %4 5318 . K54
B iheRah 1% S 5N E R IGS Mt F K, 5
R AR S H HELE N ITRFIT HE B EHELR,
1GS 3 F R ER AR I YR 43 514 0.05 m F1 1.0 m,
SEHEHH LB RS % AR T RIS R IE 2 Br
Ko

M 2 1 GPS M %5 SR 7] LAE H , 4R 3% 1L W5
I e O b O ST SR A R T A LU B EL R T
SR S B P R S BT EGE 1 TE sl 5
GPS MR X FZARH T,

5 GTBIRGRabr

AT Bk SRR L A B M e, LR
AR RS 5 =B R G X R, FIHE
FBUR AR b % 1999—2001 4= 1A LI f) GPS %4
XHZH AR LU T2 ) = 43 Sl AT T R
BT, HARWEAERER RN R —E &
TR, R, KRB R R AR A — I
FEwR , BERA DB, W2 PHRTEA R R A 78
257, R TR R RYR 2 | AR SUR
EHA AT O B A TR ML, B 2652
BREEZ N NELWZ A S, M IR L
IR,

TR ERRIT 1) RS L= 2 B g
S 9 T ITE BT, BT WiE BOTH KN
46.5 km, W72 HAt EESH HIBCR : T 30 km,
TREE 22 km,5E [ -45° 1518 70°; 2) Bli= =4 v
HERN AN SEEE RBRELE] - 10 mm, 10 mm]
[X ] P S RICAR 10 000 47y, SR )5 3R F BEAL B 50 A —



X7 5 SRR A WU B S T2 B 5K

H1H 55
42°
'
S
§ s
Y A Y
40° K ’
e A} wmE .
BT /R A M3 p -~ _" K .
\7?.@. ;%‘E‘ g ‘\
s 4 —
i 2 - SRB 1
sO. yd ; _ ~
* A // P - o \
e / 1 T ¢~
At NET B -
j ‘”’/&qufwfgg ‘\\ 7
i . =2, 1
36 Ll P N ¢ “/\ \ ; I
“K = Pl - N g
4 T &t AL \Eﬁﬁ
34° ] ) - R
—— - p— 10 mm/a ’
0 100 200 km
96° 98° 100° 102" 104° 106° 108° 111°

B2 FMEERICGAES GPS ML R (1999—2001 4F)
Fig.2 Displacement field observed by GPS in northeastern margin of Qinghai-Tibet plateau(1999—2001)
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