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Common Flaws in Dataset

Mislabeling
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Common Flaws in Dataset

Mislabeling
I False Negative
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Common Flaws in Dataset

Run-to-failure Bias
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Common Flaws in Dataset

Run-to-failure Bias
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Common Flaws in Dataset

Feasibility

Lack of In-context Data
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Common Flaws in Dataset

Feasibility

Lack of In-context Data
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Dataset Construction Pipeline
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Dataset Construction Pipeline
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Dataset Construction Pipeline

Univariate
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TSB-AD Dataset Overview

- TSB-AD is all you need !
* Largest heterogenous and curated time-series anomaly detection dataset

. Avg Avg Anomaly Avg # Anomaly
Category Split #T5 Length Length Anomalies Ratio
All 870 38814.1 179.5 39.7 2.4%

TSB-AD-U Eval 350 | 51886.7 321.3 46.6 4.5%

All 200 | 107760.4 582.6 /1.1 5.1%
TSB-AD-M

Tuning 48 47143.3 185.9 82.6 3.5%

Eval 180 | 108826.7 591.2 67.7 5.0%

Tuning 20 98164.1 504.7 101.1 5.7%
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TSB-AD Dataset Overview

 Double the size of the previous largest collection
* Four times the number of existing curated datasets

. Avg Avg Anomaly Avg # Anomaly
Category Split #T5 Length Length Anomalies Ratio
All 870 38814.1 179.5 39.7 2.4%
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Flaws in Evaluation Measures

or Anomaly Label

! ' Anomaly Prediction
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Flaws in Evaluation Measures

or Anomaly Label
s n: : Anomaly Prediction Threshold-independent Threshold-dependent
1
I Scenario Event- R-
| AUC AUG VUS- VUS Standard .
S2 . PATE PAF1 based- based- Affiliation-F
I I
S3 | S1 0.04 050 0.13 054 0.03 | 0.00 0.00 0.00 0.00 0.95
S4 ) ﬂ §2 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
S5 : : ﬂ S3 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.99
I I S4 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
S6 . : S5 0.04 050 0.13 054 0.18 | 0.00 0.00 0.00 0.00 0.95
s7 : : $6 0.04 0.48 0.18 0462 0.03 | 0.00 0.00 0.00 0.00 0.93

s7 |027 074 061 085 068 | 050 0.80 067 055 0.98
S8 s8 .00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
$9 s9 |027 074 061 085 060 | 050 0.80 067 055 0.98
510 S10 |004 048 018 062 0.14 | 000 000 000 000 0.93

s11 |081 090 081 090 096 | 089 1.00 1.00 091  1.00
s11 s12 |081 09 081 09 091 | 089 1.00 1.00 091 1.00

|
S12 ] Random (C)| 0.06 0.56 0.09 0.72 0.06 0.12 0.73 0.21 0.16 0.70

Random(c)“"‘/\/\/\/\f\/‘/WWWM Random (D)| 0.04 051 008 066 034 | 008 015 008 0.09 0.68
om0 AT
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Flaws in Evaluation Measures

Anomaly Label m

GT
. n: : Anomaly Prediction Threshold-independent Threshold-dependent
: Scenario | Auc. AUC VUS  VUS Standard Event. . R~ o

S2 |” |_| : PR ROC VPR \I{OC PATE F1 PA-F1 banled- ba;led- Affiliation-F
S3 : l S1 0.04 050 0.13 054 0.03 | 0.00 0.00 0.00 0.00 0.95
S4 ! n §2 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
S5 : : n S3 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.99

I I S4 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
S6 . . S5 0.04 050 0.13 054 0.18 | 0.00 0.00 0.00 0.00 0.95
s7 : : Sé 0.04 0.48 0.18 0462 0.03 | 0.00 0.00 0.00 0.00 0.93

s7 |027 074 061 085 068 | 050 0.80 0.7 055 0.98
S8 s8 1.00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
$9 s9 |027 074 061 085 060 | 050 0.80 0.67 0.55 0.98
s10 S10 |004 048 018 062 014 | 000 000 000 000 093

s11 |081 090 081 090 096 | 089 1.00 1.00 091 1.00
S11 s12 |081 090 081 090 091 | 089 1.00 1.00 091 1.00

S12 | Random (C) | 0.06 0.09 0.06 0.12 - 0.21 0.16 0.70
Random (D) | 0.04 0.08 - 0.08 0.15 0.08 0.09 0.68
Bias towards random score
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Flaws in Evaluation Measures

Anomaly Label m

GT
. - : Anomaly Prediction Threshold-independent Threshold-dependent
i Event- R-
52 |1 A E Seenario AU AUC VUS YOS pare [Standard pogy b:%.led- based: Aflicton
s3 : ' S1 0.04 050 0.13 0.54 - 0.00 0.00 000 0.0 0.95
4 L 2 |014 055 017 056 058 | 0.18 1.00 1.00 044 098
s ! s3 |0.14 055 017 056 058 | 0.18 1.00 1.00 0.44 0.99
s4 |014 055 017 056 058 | 0.18 1.00 1.00 044 098
$6 s5 |004 050 013 0.54 0.00 0.00 000 0.0 0.95
s7 s6 |004 048 018 062 0.03 | 000 000 000 000 093
s7 |027 074 061 0.85 050 0.80 0.7 0.55 0.98
S8 s8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 9 |027 074 061 0.85 050 0.80 0.7 0.55 0.98
510 S10 |0.04 048 018 062 O 0.00 0.00 000 0.00 0.93
s11  |0.81 090 081 09 096 | 0.89 1.00 1.00 091 1.00
s11 s12 |0.81 09 081 059 091 | 089 1.00 1.00 091 1.00
$12 Random (C)| 0.06 0.56 0.09 072 006 | 0.12 073 021 0.16 070
Random (C) Random (D)| 0.04 0.51 0.08 066 034 | 0.08 0.15 0.08 009 0.8

Random (D) l_'l I-I.I—!_I—U-I_”_ll-u-l_l_

Inconsistent evaluation across different scenarios
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Flaws in Evaluation Measures

Anomaly Label

I Anoma I)’ Prediction Threshold-independent Threshold-dependent

Scenario Event- R-
AUC- AUC VUS VUS Standard .
PR ROC PR ROC PATE F1 PAF1 banled- ba;led- Affiliation-F

S1 0.04 050 0.13 0.54 0.03 0.00 0.00 0.00 0.00
S2 0.14 055 0.17 0.56 0.58 0.18 1.00 1.00 0.44
n S3 0.14 0.55 0.17 0.56 0.58 0.18 1.00 1.00 0.44
S4 0.14 055 0.17 0.56 0.58 0.18 1.00 1.00 0.44
S5 0.04 050 0.13 0.54 0.18 0.00 0.00 0.00 0.00
Sé 0.04 0.48 0.18 0.62 0.03 0.00 0.00 0.00 0.00
S7 0.27 0.74 0.61 0.85 0.68 0.50 0.80 0.67 0.55
S8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
S9 0.27 0.74 0.61 0.85 0.60 0.50 0.80 0.67 0.55
S10 0.04 0.48 0.18 0.62 0.14 0.00 0.00 0.00 0.00
S11 0.81 0.90 0.81 0.90 0.96 0.89 1.00 1.00 0.91
ST S12 0.81 090 0.81 0.90 0.921 0.89 1.00 1.00 0.91 1.00

S12 ] Random (C)| 0.06 0.56 0.09 0.72 0.06 0.12 0.73 0.21 0.16 0.70

AN WV N NEANASTIAMNYS Random (D)| 004 051 008 066 034 | 008 015 008 009  0.68
perdom 19 [ TNONOI
| | |

GT

—
--1F-F-F-F-I=F-

—

m— SR S

S " -

p B —

e B e —

Random (D) ' ' ' No differentiation across S1 to S10
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Flaws in Evaluation Measures

Lack of Adaptability

Anomaly Label

GT
s : Anomaly Prediction Threshold-independent Threshold-dependent
1
| Scenario Event- R-
AUC- AUC VUS- VUs Standard -~
] -
S2 : PR ROC PR ROC PATE F1 PAF1 banled- ba;led- Affiliation-F
$3 ' s1 0.13 054 0.03 0.95
S4 n S2 0.17 0.56 0.58 0.98
S5 : n S3 0.14 055 0.17 0.56 0.58 0.18 1.00 1.00 0.44 0.99
| S4 0.14 055 0.17 0.56 0.58 0.18 1.00 1.00 0.44 0.98
$6 . S5 0.04 050 0.13 0.54 0.18 0.00 0.00 0.00 0.00 0.95
s7 : : s6 |004 048 018 062 003 [(0007000 000 0009 0.93

s7 |027 074 061 085 068 | 050 0.80 067 055 0.98
S8 S8 100 100 100 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00

$9 : | $9 027 074 061 085 060 | 050 0.80 0.7 0.55 0.98
$10 ! - S10 |004 048 018 062 0.14 (0000770000100 0:60 0.93

, s11 |08 090 081 090 096 | 0.89 1.00 100 091  1.00
ST1 : s12 |08 090 081 090 091 | 0.89 1.00 100 091 1.00

|
S12 1 Random (C)| 0.06 0.56 0.09 0.72 0.06 0.12 0.73 0.21 0.16 0.70
|

Random (@) Y \WMWAYIW IV AASIASY Random (D)] 004 051 008 066 034 | 008 015 008 009  0.68
ot AT

Fail to account for time series nature
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Investigation of Evaluation Measures

Sensitivity to Lags

Threshold-independent Threshold-dependent

c i Event R-

S T eenario ADC AUC VIS YOS pare [Standerd pofy b:Fs]ed- based: Afliation*
D S1 0.04 050 0.13 054 0.03 | 0.00 0.00 0.00 0.00 0.95
g 0.2 1 S2 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
© T S3 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.99
2 S4 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98
-g 0.1 - S5 0.04 050 0.13 054 0.18 | 0.00 0.00 0.00 0.00 0.95
> S6 0.04 048 0.18 0462 0.03 | 0.00 0.00 0.00 0.00 0.93
© S7 0.27 0.74 061 085 068 | 0.50 0.80 067 0.55 0.98
O S8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
& S9 0.27 074 061 085 060 | 0.50 0.80 0.67 0.55 0.98

S10 0.04 0.48 0.18 0.62 0.14 0.00 0.00 0.00 0.00 0.93
S11 0.81 0.90 0.81 0.90 0.96 0.89 1.00 1.00 0.91 1.00
S$12 0.81 090 0.81 0.90 0.91 0.89 1.00 1.00 0.91 1.00

Random (C)| 0.06 0.56 0.09 0.72 0.06 0.12 0.73 0.21 0.16 0.70
Random (D)| 0.04 0.51 0.08 0.66 0.34 0.08 0.15 0.08 0.09 0.68

AUC-PR -
VUS-PR -
PATE -
Standard-F1 -
PA-F1 -
R-based-F1 -

Event-based-F1 -
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Investigation of Evaluation Measures

Threshold-independent Threshold-dependent

Scenario Event- R-
AUC- AUC VUS- VUS Standard .
PR ROC PR ROC PATE F1 PA-F1 bo;led- ba;led- Affiliation-F

S1 0.04 0.50 0.13 0.54 0.03 0.00 0.00 0.00 0.00 0.95
S2 0.14 0.55 0.17 0.56 0.58 0.18 1.00 1.00 0.44 0.98

VUS PR b h s3 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.99
) emerges fo be the s4 0.14 055 0.17 056 058 | 0.18 1.00 1.00 0.44 0.98

M S5 0.04 050 0.13 0.54 0.18 0.00 0.00 0.00 0.00 0.95
mOSt GCCUI'CIi'e and rellable Sé 0.04 0.48 0.18 0.62 0.03 0.00 0.00 0.00 0.00 0.93

evaluation measure s7 |027 074 041 085 068 | 050 0.80 0.7 055 0.98
s8 [1.00 1.00 100 100 100 | 1.00 1.00 1.00 1.00 1.00
s9 |027 074 041 085 060 | 050 0.80 0.7 055 0.98
S10 [004 048 0.18 062 0.14 | 0.00 000 0.00 0.00 0.93
s11  [081 090 081 090 096 | 089 1.00 1.00 091 1.00
s12 |0.81 090 081 090 091 [ 089 100 100 091 1.00

Random (C)| 0.06 0.56 0.09 0.72 0.06 0.12 0.73 0.21 0.16 0.70
Random (D)| 0.04 0.51 0.08 0.66 0.34 0.08 0.15 0.08 0.09 0.68
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Benchmark Accuracy Evaluation

TSB-AD-U » VUS-PR Ranking

¢, | Sub-PCA
% KShapeAD
POLY
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o
n 4 | Series2Graph
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= - 5 | MOMENT (FT)
6 | MOMENT (Z9)
= 7 | KMeansAD
< T h ooz 90z 8 | USAD
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S o I 11 | SAND
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Benchmark Accuracy Evaluation

TSB-AD-U » VUS-PR Ranking
¢, | Sub-PCA
é KShapeAD
@ Top-performing methods been
_ POLY overlooked for many years
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Benchmark Accuracy Evaluation

TSB-AD-U » VUS-PR Ranking
¢, | Sub-PCA
é KShapeAD )
@ Top-performing methods been
. POLY overlooked for many years
& 4 | Series2Graph
=
> - 5 | MOMENT (FT)
6 | MOMENT (Z9)
— > T KMoamsAD ®@ Performance of time-series
! — T foundation models shows promise
<C - h ooz 90z 8 | USAD
& LN FFC 525
@ s E é A g 10 | MatrixProfile
O (O
Cls! e 11 | SAND
12 | CNN
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Benchmark Accuracy Evaluation

TSB-AD-M » VUS-PR Ranking

¢, |CNN
CITTTTTTT T T + é OmniAnomaly
0.8 - ® Nevural-network-based methods
o PCA strive in multivariate cases
(a1
N 4 |LSTMAD
> 5 | USAD
. 6 | AutoEncoder
— — 7 | KMeansAD
g 2 § 8 | CBLOF
o g 8 9 | MCD
L Q
% 5 10 | OCSVYM
< 11 | Donut
12 | RobustPCA
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Benchmark Accuracy Evaluation

TSB-AD-M » VUS-PR Ranking

¢, |CNN
I T T T T TTT T T 7 OmniA |
T mniAnRoma
0.8 - © | Y ® Nevral-network-based methods
o © |PCA strive in multivariate cases
o
S 4 |LSTMAD
~ l 5 | USAD
6 | AutoEncod . .
— o Simpler architectures generally
A ! 7| KMeansAD outperform more complex designs
g 2 2 8 | CBLOF
o v wn
S g Q 9 | McD
Q
S 3 10 | OCsVM
-
< 11 | Donut
12 | RobustPCA
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Benchmark Leaderboard

THANK YOU

Contact:
liu.11085@0su.edu
paparrizos.1 @osu.edu



