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Abstract In this paper, we introduce the Viterbi algorithm and apply it to auto pick the stack
velocity. Here, the Viterbi algorithm makes the rule to integral the max velocity spectrum,
“energy group”, forward and to get the optimal solution in recursion backward. The veracity of
the solution has relation to the objective function, namely, the resolution of velocity spectrum.
Therefore, we introduce a method of fairing for image processing to smooth the surface of
velocity spectrum, to improve the resolution of velocity spectrum, finally, to provide a new way
to obtain a solution of high accuracy. The results showed that it is not only helpful to improve
precision of velocity picked, but also to realize auto-picking velocity by the Viterbi algorithm
combined with surface fairing. Therefore, it is not only helpful to improve the efficiency of the

conventional seismic data processing, but also rapid to provide the initial velocity for pre-stack
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v/(ms")
4000 6000 8000 10000 12000
0.0 : . — A

0.2

0.4

O.6~)O

0.8

t/s

(b1)
v/(m's")
8500 9000 9500 10000 10500 11000

1.06

IZR

(b2)

(=)

B2 HE 1 KO J2 b SR A5 38 109 A L2 B2 3% (CMIP3500) Sl it b 1T J5 HL %8¢ ]

Cal) & BB I3 338 35 335 5 (b 1) 28 ask Y I ALk 32 A 338 35 335 5 Ca2) A1 (B2) 43 511 2y Cal) A1 (b 1) v Jy 385 /N7 HE 1 ) 1Y i 42 3.
Fig. 2 Comparison on the semblance velocity spectrum(CMP3500) , before and after fairing,
acquired from the horizontal geological model (Fig. 1).

(al) Shows the source semblance velocity spectrum; (b1) Shows the one filtered by weighted mean from (al);(a2) and
(b2) Show the local velocity spectrum correspondent to the smaller block diagram.
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Fig. 3 Normal moveout correction from the staking velocity auto-picked by the Viterbi algorithm with the surface fairing data

(a) Shows a staking profile from the unsmoothed velocity spectrum; (b,c) Show the result from the smoothed one with

different time windows; (d) Shows the one from known and correct stacking velocity.
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Fig. 5

Comparison on the semblance velocity spectrum(CMP100), before and after fairing,

acquired from the velocity model (Fig. 4)

(al) Shows a regular semblance velocity spectrum; (b1) Shows the one filtered by weighted mean from (al); (a2) and

(b2) show the local velocity spectrum correspondent to the smaller block diagram.

SR oxk R 1% R AT SE AL B G FEA T Viterbi 54545
YU B I il 8l 1 0E B in R 45 . N HER M L AH R
6a.[& 6b H A B.C.D Fr 45 7 4 [F] 41 4 W 2435 1
ARGy (0 18 56 33 A 31 5 T A% 21 A 45 2R U3 9T 16 I
Ak BT T RUEE BE S P A SR BUE ] T R
T AR .

H sl Bk T A BRI i s AR oh . i —
AR B AT BE A Bl WO Dt P S i AR Ak B
JAS F 1] 3L 7 RDH 3 Ak SRR, X T 18T 1 s ] 4
F e HE A AT 56 AL BRI A B 3h 48 WO 415
PP 3c S 6b LR FEFTAH CMP gi#8Z 5 )
CIRIDRERYV NN ER VST % R S as i = RN K 3 Q1=



14 ARAETR A5 T 3 BE A SR IR0 B AR AR A i 55 D6 Ak B 4 A 253

100 CMP

100 CMP

(a)

K6 FIH] Viterbi Bvk B 348 HUE 5 b oA [ 38 B 5T 480K 7 2 i iy 1 1] L 4%
Ca) AR AT Ak 3T 473 J0CHE BE 78 I A 45 51 5 (b S ITAL B T 47 003 B2 5 o i 45 2R
Fig. 6 Comparison on the profile stacking from the different velocity, in figure 5. auto-picked by the Viterbi algorithm

(b)

(a) Shows a staking profile from the unsmoothed velocity spectrum; (b) Shows the result from the smoothed one.
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