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Concept drift detection in business process
logs using deep learning

Fatemeh Khojasteh®, Mohsen Kahani & Behshis Behkamal
Departeman Computer Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

Process mining provides a bridge between process modeling and analysis on the one hand and data mining
on the other hand. Process mining aims at discovering, monitoring, and improving real processes by
extracting knowledge from event logs. However, as most business processes change over time (e.g. the effects
of new legislation, seasonal effects and etc.), traditional process mining techniques cannot capture such
“second-order dynamics” and analyze these processes as if they are in steady-state. Such changes can
significantly impact the performance of processes. Hence, for the process management, it is crucial that
changes in processes be discovered and analyzed. Process change detection is also known as business process
drift detection.

All the existing methods for process drift detection are dependent on the size of windows used for
detecting changes. Identifying convenient features that characterize the relations between traces or events is
another challenge in most methods. In this thesis, we propose an automated and window-independent
approach for detecting sudden business process drifts by introducing the notion of trace embedding. Using

. trace embedding makes it possible to automatically extract all features from the relations between traces.

"’J} * Corresponding author Ll loosge Botus g

PP by Fo ki 1¥AQ JLu g anlllas g3 ® V¥RV Y/ F LS B SVYAAL BN iR 2,0 ATV YA sl Lol B ¢

&



We show that the proposed approach outperforms all the existing methods in respect of its significantly

higher accuracy and lower detection delay.

Kcywords: process mining, concept drifts, process changes, word embedding
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(Table-2): Comparison of average F-score and mean delay values

trace2vec run[\Y] process graph [1o] Bosc[ Y]
RS | B g | B e | 5| e | R
P b b b
Re 1 21.83 1 44.03 0.9036 33.02 1 17
(6] 1 5.08 0.9824 21 0.9853 34.62 0.8950 36
Lp 1 21.69 1 40.29 0.7618 48.03 0.6484 41
Pl 1 13.8 1 35.74 0.9575 26.33 1 20
Chb 1 9.1 0.9387 58.55 0.9722 18.94 0 0
Cm 1 8.52 1 39.85 0.9722 19.24 0 0
Cp 1 458 1 19.66 0.9853 17.59 0.6394 36
Cd 1 46.44 0.8799 34.62 0.9546 28.62 1 20
Pm 1 11.97 1 12.88 0.9869 24.78 0.7804 69
Rp 1 4.86 0.9666 19.18 0.9722 12.67 0.75 40
Sw 1 6.02 1 21.67 1 29.61 0.7804 39
Fr 1 20.5 0.7569 49.92 0.9853 19.92 0.4420 165
IOR 1 36.66 1 19.11 0.9606 13 0.7804 38
IRO 1 6.8 1 43.96 0.9487 27.22 0.5611 82
OIR 0.9967 12.11 0.9803 47.89 0.7331 28.06 1 20
ORI 1 11.38 1 14.51 0.9869 14.25 0.7804 38
RIO 1 9.08 0.9824 23.81 0.9722 20.77 0.5611 60
ROI1 1 7.66 1 22.51 1 7.31 1 20
wiab.n 0.9998 12.15 0.9715 31.62 0.9466 23.56 0.7010 46.31
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(Figure-10): Comparison of F-score values per change pattern
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(Figure-11): Comparison of mean delay values per change pattern
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(Figure-12): Plots of the output results after applying the trace2vec approach to M2
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