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Experiments of the fusion phenomena produce a lot
of sequences of time-varying values which form wave-
forms. If the waveforms similar to a desired one can
be obtained by using computer system, the burden of re-
searchers in searching similar waveforms will extremely
be decreased. We have addressed to the issue on this kind
of retrieval. We have proposed an indexing method of
the severely and quickly changing plasma waveforms for
accelerating search and retrieval of their subsequences.
Moreover, the method using three dimentional Fourier
transformation has been developed for the similarity re-
trieval of movies of plasma discharges, which are called
plasma movies.[1] This paper proposes the dissimilarity
of plasma movies for improving retrieval accuracy.

We could distinguish the differences of phases at
the low frequency band, while we could not distinguish
them at the middle frequency band. The differences
of frequencies could be distinguished at the middle fre-
quency band, while those could not be distiguished at the
high frequency band. In the case of high frequency, we
could distinguish the difference of frequencies when the
frequency is extreamly different from each other. The
dissimilarity D considering this tendency is represented
with the following formula:

D = Cpc|Xpc — Ypc|
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Here, the three dimentional frequency of a retrieval key
movie (a retrieval result movie, respectively) is repre-
sented with X = X(fmafyaft) (Y - Y(fmaf’wft)) ClO
and Cjy are the coefficients at f; = 0 and f; > 1, respec-
tively. The function lowbeg(f, fy) (low(f:, fy), respec-
tively) returns the minimum (maximum) value of f, of
the low frequency band at (f;, f,). The function fyl(f:)
returns the maximum value of f, of the low frequency
band at f;, while the function ftl returns the maximum
value of f; of the low frequency band. The others are
similar to these ones.

The boundaries of the frequency bands are exper-
imentally decided. The low frequency band is repre-

sented with Rpo U Rr1, where Rro = {(fa, f,0) | 1
Jr + fy < 4} and Rp1 = {(fwvfyv ) | 0 < fo
1A0 < f, <1}. The middle one is represented with
Ryro U Ryp U Rypr, where Rpe = {(0 0, 0)}, R
{(fe,£4,0) 10 < fo <6A0 < f, <6}~ Rpc — Rro,
RMl_{(fmfw )|0<fw<128/\0<fy<64} Rr1,
and Ry = {(fos fy fr) | 0 < fo < 128A0 < fy <
64 A2 < f; < 4}. The high one is represented with
Rpo U Ryg, where Ryo = {(fz,f,,0) | 0 < fo <
128 A0 < fy < 64} — RDC — RLO — RM(), and RHH =
{(fas fys [1) |1 0< fo <128 A0 < f, <64AD5 < f <8}

The dissimilarity proposed is experimentally evalu-
ated. We used two settings of dissimilarity: the normal
and the customized settings. In the normal setting, all of
the coefficients are set to one. In the customized setting,
the coefficients are set as follows: Cpe = 0.5, Cjg = 0.8,
Ciy =0.9,Cpo = 0.8,Cy = 0.9,Cho = 0,Cpy = 0.9.
The precision—recall curves for the key movie whose
screen shot is shown in Fig. 1(a) are shown in Fig. 2.
It is shown that the accuracy of the retrieval of the cus-
tomized setting is good. The screen shot of the first
candidate of the retrieval at the customized setting is
shown in Fig. 1(b). This shot is very similar to that of
the key movie shown in Fig. 1(a).
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Fig. 1: Key and result plasma movies.

T T
normal ——
customize ----x--- 4

0.8

0.6

precision

0.4

0.2

. . . . .
0 0.2 0.4 0.6 0.8 1
recall

Fig. 2: Precision — recall curves.
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