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Chebyshev's inequality
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e EZ= 7T & BEH G. sheviyakov and M. Kan, FRUCT 2020
> BEROEZVTZRWTERET % Bin DRETEZ LRI %
(+) ¥ 7L TEEBHED A
BL—9—RET—5 DEERMOIA
(-) EFEA R b D duration I & > TRAEREDZENT S

Measurement of light intensity

X10 X11 X12

X1 X2 X3 X4 Xs

X9 X13
Bin Bin

He 0y HBit+1 O¢1

G. Shevlyakov and M. Kan, "Stream Data Preprocessing: Outlier Detection Based on the Chebyshev Inequality with Applications,"
2020 26th Conference of Open Innovations Association (FRUCT), 2020



RERFER BHNE=>D

«c PA4T 7 EZ>VJME%R Auto-Focus 9%
> ALl B5HE Bin 3¥—Y UL T—2Icd %

Measurement of light intensity
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Transient pattern
Bin Bin
He 0y Het+1 Ot41
TLEE ALE

T. Phungtua-eng, Y. Yamamoto and S. Sako, ”Detection for transient patterns with unpredictable duration using
Chebyshev Inequality and dynamic”,
2021 Eighth International Symposium on Computing and Networking Workshops (CANDARW), 2021 to appear
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Dynamic binning

— Bin I Bin —0—e_

Window

Bin

!

merge some bins that are likely
to be similar.

T. Phungtua-eng, Y. Yamamoto and S. Sako, ”Detection for transient patterns with unpredictable duration using
Chebyshev Inequality and dynamic”,
2021 Eighth International Symposium on Computing and Networking Workshops (CANDARW), 2021 to appear



Dynamic binning

Algorithm 1z DynamicBin * Line 2 : Test two bins are equal mean.
input: W: window, a: significance level
i — Hi—1
T-test =
1 Compute T-test value 7}.,; of Equation 1. from Bin, ° o2 o2 | (1)
and Bin;_, ng U omi—q
2 if |Tiese| < Th— 2 then
3 Compute F-test value Fi.s+ of Equation 2 from . . .
Biny and Bini_, | . Llne.4 : Test two bins are equal
4 if Fieot < F1_g then maximum variance.
5 | Merge(Bin;, Bin;_) 5
6 else g maxiy
7 Search the bin Bin; whose T-test value is . F-test = o (2)
minimum in W a“max?
8 Merge(Bin;, Bin;_1).
9 end . . .
10 end e Line 7 : If two bins are not likely to be
similar.

We search the Bin whose the least T-test
in the window.

T. Phungtua-eng, Y. Yamamoto and S. Sako, ”Detection for transient patterns with unpredictable duration using
Chebyshev Inequality and dynamic”,

2021 Eighth International Symposium on Computing and Networking Workshops (CANDARW), 2021 to appear
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Notion

« . detection method
e S:{s1,S5,*,S,} Where s; Is the light-curve of the Iy, star
* R(s;, ). set of timestamps In s;, each of when a publishes

an alert
« A(s;): set of timestamps for the period with a transient
pattern
Period with transient
1 2 3 4 , 5 6 7| 8

Negative Negative Negative Negative Negative

l 1 1 R(s;,a)=1{4,6, 7}

A(s;) ={5,6,7}

Sequence of
judgements by a
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Parallel method of SK method

BN Bin size = 10
B Bin size =15
(1001161170

e/asmeaa%l@@@@@g]
01011
et 019 0 _
e e @ Bin size = 30
m‘;:}wﬁmew 16195,
e
Bin size = 40
Bin size = 80

Data stream

Bin size = 100

Parallel method

Majority vote/
Union

Operation
Block

Alarm or
No alarm



True Positive Rate
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Parallel method : Majority vote
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True Positive Rate
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30, 40, 80, 100]



True Positive Rate

esult of Dynamic binning

FATHTST
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