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A Case Study on the Cross-Well Travel-Time Tomography Regulated by

the Error in the Measurement of the First Arrival Time

Doo Sung Lee*

Hansung University

RS A3y 4 Rl T2 A5 3 S 25 S804 4uR AGY 2 Els) U A
S, o] Ak WES A AEF BA AR AESHe AP A Stk ALY e 297 Ao] A 34
otk 1) ARLANE S D] Fosol Axae] 34 FA 58 CAMAS ARekL 28 07} AW <)

M AT, 2) MBI oI ANE A A FoIA APIIZ) BPeA wr} A FA 2

& o) AFORA FoANE A TAHSo] S AU ol WADL, BE NRE ST 545t o]
Hirow BET SEQHE Hm A s, Ao} 0T e Srayel FAeel JHow 4 &
259tk 712)3 Fermat 9120 154, o Fyo] wrt AsbsH0] we SEudde Jelsdrt,

F0|: FAERTH, 2FFA FH At

Abstract: An inversion method regulated by the error in the measurement of the first arrival time was developed, and
we conducted a feasibility study by applying the method to a real cross-well seismic data. The inversion is a two-step
regulation process; 1) derive the measurement error bound based on the resolution of the velocity image want to derive,
and exclude the records whose picking error is larger than the error bound, 2) set the travel time residual to zero if
the residual is less than the measurement error. This process prevents the trivial residuals are accumulated and contribute
to the velocity-model update. Comparison of two velocity images, one by using all records and another by using the
regulate inversion method, shows that the later velocity image exhibits less numerical artefacts, and it also indicates that,
according to the Fermat's principle, the latter image is a more feasible velocity model.
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Fig. 1. Source and receiver geometry for the crosswell survey.
Coordinates in the figure is in cm (Lee, 2006).



of WGl Wk hehhe A1 3 Wsk A} ZHeAsh
o AU, A SEPPOIN EEE S ol rhe] 2719
Exev)s] #ais 5O 242 FAsdch. F828 At
B ABE IYAGNN H5F 2R 3FT} NFF ©
Qo AREA SAN] $A FE7E 40kHz2) 71 S oIk,
ARYE AAFEE AFF 0] tEF 15 m, BARRH

1l

o 46m, $41 % $414

T-1, T-24, R-1, R-24 52 717} $414 13} 24 7414 13 24
T FAIS 715 AT MEDA L 4 s0]al dole

1024 A Zolt}. o] 25 AT} gAtel o3 Hd) §x] 7}
TS HE] Q% AY EHow 5T v FuE )
S| Aot} o] WAL AEE AHEEF ATRE o]F4(2006,

2007a, 2007b)°] %)

Fig. 2] =A]

Els
AT A (@)l B SHexk= INET well ¥ 175
RSl g el A Fo5 & Fart vk SH A=
A2 9 Zole] F7lef uhet 71 & 4 itk o714
A 24 oxk= 30 AE(120 ws)lth, dutH o wy AT
o] oMlE SA9] Ealle-2 ek 1/4 o s gt 4
7129 A 8 FI54E 26 kHZE 1 3<] 2 v
S ek 40 psolm F2e] dFol wig- A T (SIN>>1)
Z5FA 2 oA tE 10 s o)8tE AT 5 Utk 2%
2350 3 AvAE RO AFZ(JR ) WHSERE U7
g 7159 A Abks 2AE 7159 QApETh AR &
Ao}, o714 AMg-g A4z 9] 7 AaAEE 2Ae et 94
27F 27k 14me} SmAL TS W) yNe] FF FAle
A QA2 7159 2R 2AYNF QA 1.9(= J/5/1.4)
WE o 20 s 02 FAT Tk wEA 145 F4o

s}
=

To=w T
eJa 272 /1% § 2A7) 3uFlel /)23t U7e) 7]
2 F 9} SHE ol3iel V1% B o] Y] RAIY

A== ZR(SIN>>1) 71FEE FHE ) Fig. 2b9 =AIE =

7 5 -
500 00 / / 51/ éﬁ
w |/ 160 "
§ 400 120 2
= 100
1]
& 300 / 5/
2 2748
8 200 =
4
100 4

(a) (b)

Source Positions

Fig. 2. Picked first breaks (a) and the picking errors (b).
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Fig. 5. Travel time residuals computed at the 2nd and 25th steps in the iterative inversion. (a) ordinary methods, and (b) the regulated method.

The unit of contour values are recording sample (4 £s).
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