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Automatic ray-code generation for efficient ray tracing

0|3y 234 uy s
Lee, Hee-I! Cho, Chang-Soo Park Jung-Ho

ABSTRACT

In constructing a synthetic seismogram using ray-tracing method a suite of ray-code is required to
obtain a realistic seismogram which is similar to the actual seismogram or earthquake record under
consideration. An infinite number of rays exist for any arbitrarily located source and receiver. One
select only a finite number of such rays in computing a synthetic seismogram, so their selection
becomes important to the validity of the seismogram being generated. Missing certain important rays or
an inappropriate selection of ray-codes in tracing rays may result in wrong interpretation of the
earthquake record or seismogram. Automatic ray-code generation will eliminate such problems. In this
study we have developed an efficient algorithm with which one can generate systematically all the
ray-codes connecting source and receiver arbitrarily located. The result of this work will be helpful in
analysing multiple reflections in seismic data processing as well as simulating Lg wave and multiply
reflected or converted phases in earthquake study.
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(@)D ={2,2;0} (b)D = {2,2; 1}
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K = {mnyn3 _ n}.
o7l n;& 192 3& AUE T HE i ulol, 5,9 Y nolth ok £uFHoE
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(a) () (c)
First type of operation for ray cutting and reassembly
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(a) (b) (c)
Second type of operation for ray cutting and reassembly
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{(12:1122,1,1,2,222,1, ,1} 258 Uniz] 5718 N2 o} 5jd A28
3gste A3,
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For i = 1,2,..-,Ns/2

(1) Find the all the kinematic analog, i.e., composition of j

(2) Find the dynamic analog for every kinematic analog using equation (3)

(3) Carry out cutting and reassembly operation as explained in figure 4
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RE sdZ 2ol oy LEE HPY 4 AL ¥ ohlz}, Uvt A¥H A= RIE 23 b
T ES] Uiy vl Eees REdRvl] iyt ZER A A9 5 dch

3. B3 o
2 dTolN AU YTeEE ool AW HUA=G ol§ted 3 AFEYo] i3y
BA2HE SUSATH 2 AFolM ALY WL U el BFUY AB0E 7T} Yo

BdH4E ¥ 13 gl 43S 3 E 3219 ZI(bending method)(Lee®y A1-g3}edTh.

1. dAFHo] ALY 3 A FEPe] W

Layer P-velocity(km/s) S-velocity(km/s) Density
1 2.0
Z gg Vi=V,N3 | o =17+ 0.2V,
4 2.7

a3 7.2 R AAE 3Ades Uehd Zddl, Jdo] Bl A& ¥t gl A
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