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Analysis of Influence Factors of Incomplete Data

Tomography with Sparse Rays

Guo Yali, Han Yan, Liu Linmao

(National key laboratory of Electronic test Technology . North University of China, Taiyuan, 030051, China)

Abstract: This paper aiming at the problems of incomplete data tomography with sparse rays in seismic tomography and explosion field

reconstruction, analyses 3 factors which will influence tomography results, that is system layout, initial model and prior information. This

paper presents the indexes of system optimal layout, analyses the influence of initial model and prior information to tomography results. A

velocity model of explosion is imitated and the inversion results are compared. A conclusion can be gained that system optimal layout, initial

model rational selection and prior information sufficient utilization can help to improve inversion precision furthest in practical project.

Keywords: sparse rays; tomography; influence factors

0 3|5

TR R O AR AL 3 52 2 T AR . 7 U2 T RO
AR R UTAE R R R OK (M BR By o, R TR
Tz U R AR S TR b X T I 4 1 A
JFEL, RGN EAR (. REL. BA. B AR
B2 B 2 1) B ) 4 A 00 2% S0k S BRI 9 0 — 2y
W0, AEBE CT R R R . 27 L 1 52 BR
TR e B R T G . SR VR B A R . R
B % I 25 2 7 LIS B Xt B A 38 4T 42 5 (00T L G 2K TR I
6 K S BUR M UG SRR B UGB R 8 20 B b
TR SR I K E A, SR A5 1 A 205 R 2 A PO . T 5 2
L. (RS SR BT o A0 AR A% 25 SR 1 2L 92 1 2
T 25 1 2 10 A

AR S X A B ST A A A S R R R TR B AIE
R, S R T, X ORI FR G A R ol L ) A T
P REK(E A 3 A EEEEMAT T, BEEITES B
J2 TSR B AR R L R A SR RO R . SRR
T G 0 T S TR S 1 L f
1 EERiRBER

J2 T BUAR S 3T LA A 45 o fi A 5 iy AL

Wi HEF:2014-03-06; {EEHHI:2014-04-10,

ELTE AR EIEET H (9140¢1204040908) 5 7 F A H
DU %) g o e AR OR R K A AR TE (61171179)

YEE B v F W0 (1980 -, 2, L WYz W, PRI FE 3 B+,
MNFAES 515 B AL 5 B @7 ) o,

Ar = y (D

MR ISR A RE (D, sk REERE D ) 3 4 B
R IRLEL . ARRAS 56 2800 2T BUR R b R BOERE D — B2 45 57
FEWE AN H B ST R, I SR ) SGH RIS BEA T
SRAF o ARSCR TN S B B i W A B HEA T 7 B 5T

BB fy TRy — DI s SO K b BB Ay A AR A, %
A SRR S AR 1 TR, R KSR AT R A R, Ut
[¥] 750 g M 70 ) R 8 ST 2K J2 BT B AR TR

b SCER @ > RS BALTT R BE 10 A X 1R 2558

8 =25 (2

o oy Sy RS BT IR EE LS AE L o O SR AN BE A
FE SR - B AR RS R 2208

s_ 1y _ 1 |y =]
afN;\aj\fN; e (3
v/"//;

wZ74
/|

[
]

ot % BER
B 1 s oA s A

L
L

2 HMEERLTE
IR ATV, . D RBI ) A A s J R



» 2958

BARHE M BT R I BRI X TR B R AN 5
R BT BRI, B TR A E AR, AR 1 s U5 )
H R B Sk i R0 245 A 15 A 380l U5 T 3k X R A i S
Ab, DI RGT R RGO o AR &S EE . R E M
KW D 1 S AR R D R 2% 00 Ak A JR 0 40 U8 48 A

I 2 AR AT 25 A AS T I SR B H TS R OE A
S 3 3k 4% I M AR G 1A S 4R =2 TR e 14 e R TR R (R BE T 4t
LA EANFIEREZ X, BGRER; Rz, WER LR
AR, TESTAR BB B, AR B ARR . BB A3 A R
LM AL .

S 17 A ) Rt A R AR IR T R P R MO B A A 1 B
FEM . SRURBOBOR . AR E M 2E . RZARER . BRI A
Wy BWUNEE AR ox B XM TR A (D
B:Ax+ox) = y+oy.0r =A "0y » WIEMNEEERMLA .

. oS |
sel< la Moyl Iyl < Il lal - m e oSl
lox < Na™ oy s [yl < lalll«] ToTTS]

<

L ——y

x|l Iyl °

Hor: cond (D) = A || AT || R HERE A X 5 it 1 e 1 5
TR, AP SR . AT ARG M A B SRR A R
(D) FRE.

PEREPR RSB0 13 A 8 HRO AP AS (8] 6 2R 0 A % 7 5L
W 2 B 2 Ca) o 8 4 A A A A R 1 50 40
2 (b) i B A SC A 0 5% A 548 AR AL A R . B0 AR A
G 3 Y

(L2 WP

T

8 s9
Yeexplosive edet sA samping points
(a)

ﬁ%¥ﬁ1

s10  sll slZs

s1, —
0 | +—] 20 /f
s2
s2
36467 N 16 //A/
e i V-
SEP/G /“I 5 A / 10
s6¢
A o 1|2 5
VY] 8 s9 s10 sl sl2 1
san{)i
I

B2 wph A R s

a4
Bl )8

i 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
x/m x/m

() A ]y 1 % B 4 A (b) i Jiy 3K 2 % BE 4y A

-2

T
S
y/m

B3 RN A R T 20 % B 4 A
PR AS [ A 1 7 2T 03 X I e R I 48 %% A % I A8
SN 3. 4 BTN, W, PR A R J7 R B D &0 E0
K 2.74 « 10" F1 35.61, HIEITI AN, 7EHTLREH—@n, £
FAa SR I R SR A A B, IE AR A, R AE S D Y
FAFECE /N, BRI AR, SR A INART S Rk AT

HHE ML &S %22 %
A% o % J 4
§ : : h‘é gZ/—zgzia 5 : § : i Q‘: @):\ i )
PE LSBT

(a) A {5 =% 1 3 4y A

B4 WA R Oy XOE ROVE 2> A

BERE G S, PR A R 5 3BT A5 4% I B G A 1R 22
5, PR B 2243 5 8. 470 R 3.3204, Wy R iR
ZA VR R SCE A O AL A R 75 2 A SO 2 R R 22 T
N R HSE Y
3 WEREIERE

) 58 TR L 5 W e 2 BRI 4 SR R BE . ) B R — R
S5 WO X SRR R B SR I A SRR Y . AE B Z e B ALY
TELLT . TR AR

A SCR A O 2 R0 3 0 0 15 B0 5 R S TR0 Y A S AR
A B R O A RO S AR ZE I AR AT AT B A 58 4 IOH s
SR 2T A5 Xk ) i A T ) AR R

AR AR O R Bl i SO X T LB S s Iy o=

the first

relative error
i

5 10 i5 20 25
the rumber of grld

B 5 95 A S A T R 2 B A X 5 2
1o2yeeem ) s R B2 TS P 4RO O MG R

Dl =y —
i=1

Dl = D) (i —)F

AR E r BN B T 1, 50 B 790 2 S50 A G T
o FEE AR BUELAY B b —E B BEBLME R L A AN (R Y
UG RERL, (AR UGB AL S FOSCAE AL AR G B BN 0 &= 1 A&
e R — R SRR R AR R AR AT . X Bk
JES AT RO A 15 BN R AH O R 85 S IS 3R 5 1
HXFIRZR SR ML, ME 6 Fim. diEATA, FIERE S
SR AL Y AH O ZR BOBGEE 1. B W) UG A R 5 I SR A DG AR S
M. SR IE /N B 7 ) Ae R AL S ELSE AR AL AN OC R B
A9 0.97, 0.75, 0. 54 JeA) U 46 B g & A B I, 25 19 4
T AR X R 22

EERBE /TR S I AT S o A= R Sl P i

r

4)




%9

SRV A . S . g ST A S8 4 RO R A SR A R R ) A - 2959 -

30—

25) *

20) r .

average relaive error (%)
—
{1}
*

0

L L 1 1 L L ' 1 L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
the correlation coeffcients

P 6 AR 5 R 5 R S A X 5 2 56 AR il

60
40F ¢ . &
o
201 @ P « 4
2 / ® 1 %o
s + N *,
5 L+ )
E o [ ) P "
° -
= 20k = L "-‘/f 1
S
2 N
40t the correlation coefficients of 0.97| 4
the correlation coefficients of 0.75
60 < the correlation coefficients of 0. 54| o
' @ the constant velocity model i T
-80 1 1 1 1
0 5 10 15 20 25

the rumber of grid
7 ANTRIAR 5% 2R B T A A X ¢ 22

ALY, BT LUZ T R AR A S 5 5 R 2 AT B R
e SRS R A X RE SR, R0 R ) i
PR 5 SRR AN (1 A DR LR A PR b B R S A
4 EBEBAR

X i 0 AN 52 4 M 2 A IR TR e R S 3 X )
T 2 fif P 1K) — A 2Ty 3 2 L S 0 R X B e A
SEREATA R S B AR S S B RS . AR R
B A PG F1 ) 2 28 2 5000 UIE VBl DA RS T AR e 5 . B TR
TEBLE A IR AL B I AT A SO0 A B 15 X3 i 47 A4 331 A B
B B AR5 B W RS AT R ARG A, AR
35 SE B £ 8 AT LS B 2 B0 05OV [ X B (AT B R R
P, R A B TR R R ORI

FEXPBERIAE R O T AN A OGS A G L. Bl
JHRIEEI a8 e DB S 7 A4 KRN AR B EH A 7 A F 20 MR
YOI AR L AR G800 A AR Jo JRUIU K A0 35 4 A7 A $R 01X
S BT A, OB RE A R AR ) S R
TR IEAT B S X I DX A R R T AT R . I
BB A3 A 44 5 A 64, R kAT &
JE G S . B4 A B0 R S S A R 22 A0 R 8 TR . TR HK
B s SPIAI TR ZELE 2000 Ze A7 o AT HURE RIS . SF 3 A0 X
bR 22 BRI A 2 H S BORE s 5 R S T TR b .l T
SN IBORE B AT LS A A A R 2
5 i

S92 U A 1 T B 0 0 R
SRHE . E TR SE R AT A SCE R H A

201

~8-6 samping points
N —&-5 samping points
—#—4 samping points
— -3 samping points
~——no samping points

The average relative error (%)

L L L L ! L
8 10 12 14 16 18 2
the number of deteotos

P8 - A R 22 R IBORE R B 28 P 2k

HARZ TR P AT T W R G A R A, WA R R
P S U 5 B LY X B A5 RS AR . SR T A T
BEREXT = Fh 2R K AT T O BT I TR 25

(L) FEZEM 8K BB A B BLT 38 WL &R 5t 89 A 16
i Jo . PR SRS L . JF 4R R T UL R e A A A JR Y 7 vk K
Wi 5 5 5

(2) By T ] 29 3 RO RS BE 0 AR A 5 R SR T A
SRR BE M . S A R ORT  5

(3) RASeHfE B S i 2 M s A R AT AR, AT L)
P SOBORE I, oI B . B AN R ORS A

FESZ PR TAE AT LU o 6 W 2R G AR AL A6 Ry . IR A
T 5 PG I R ST 5 B W E R T AT DL PR EE M 4 5 2
KB

SE Lk

C1] xlerzg, geprde. bl CT 4 AR 76 15 Sk i A0 R A b i Bz A
[J]. LM, 2003, 11 (4); 435-439.

[2] Watanabe T, Sassa K. Seismic attenuation tomography and its ap-
plication to rock mass evaluation [J]. International journal of rock
mechanics and mining sciences &. geomechanics abstracts, 1996,
33 (5): 467 —477.

(3] Bhffge, Aigms, ok W, RETEGHFBRBREAREM LN CT &4
[J1. &ML & S8 . 2007, 15 (11). 1494 - 1496.

[4] Kepler W F, Bond L J, Frangopol D M. Improved assessment of
mass concrete dams using acoustic travel time tomography (II—ap-

[J]. Construction and Building Materials, 2000, 14
(3): 147 - 156.

(5] X4, ERF, #h B B2 07T BB & HAE AR TR
REFE (0], EARTAEZAM,. 2003, 36 (5). 76 -81.

L6 PMEME, HJEII, 20k, 5. mm CT AR RSS9 1155 L4 B
Wi (1] IR & S4m . 2011, 19 (2): 295 -298.
[7] Nolet G. 5 i, %%, wEENHEA [MI Jeat: MR

. 1991,

(8] HIEM, R, AL, MM Z T RS o P58 [J]. &
WEILEE, 2006, 26 (3) . 218 -224.

O R M. %, MRS [M] dba. mEHE SN
A, 1995.

C10] X EM:, ERE. FH%E. 92 POE 2T g & n) E 0L Jr i

[J0. A ERy IR, 2007, 6 (42): 682 -685.

plication)



