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Introduction

Model of partial periodic patterns

•Finding (partial) periodic patterns in time series data is a 
challenging problem of great importance in many applications.
•Most previous studies in this area assumed data as regular time 
series and disregarded the associated timestamps. But, this 
assumption is often too restrictive because the data naturally 
exists as an irregular time series.
•Irregularity is one key characteristic of big data, where 
irregularity refers to data collection at uneven time stamps. 
Irregularity within the data is relatively hard to handle due to 
uneven gaps between the events.
•In this paper, we propose a flexible model of periodic pattern 
that may be present in irregular time series. Two measures, 
period and period-support, are employed to determine 
the interestingness of a pattern in a series.

Proposed PP-Growth algorithm

Experiment Results

Publication

C. Saideep, R. Uday Kiran, K. Zettsu, P. Fournier-Viger, M. 
Kitsuregawa and P. Krishna Reddy, "Discovering Periodic 
Patterns in Irregular Time Series," 2019 International 
Conference on Data Mining Workshops (ICDMW), Beijing, 
China, 2019, pp. 1020-1028.

• Let I be the set of items (or event types). An event e = (t, i), 
where t ∈ R+ is a timestamp and i ∈ I is an item. A period-
segment, PSi, 1 ≤ i, is an ordered set of events collected within 
a time interval. That is. PSi = {e1, e2, ··· , en}, for 1 ≤ i ≤ j ≤ n. A 
period-segment is said to be empty if there exists no event. An 
irregular time series S is an ordered collection of 
periodsegments. That is, S = PS1 ∪ PS2 ∪···∪ PSm, 1 ≤ m.

• Let s = {e1, e2, ··· , ek}, ep.i ∈ I for 1 ≤ p ≤ k, be a pattern. If a 
pattern s contains k individual events, then it is a k-pattern. The 
L-length of s represents the number of unique timestamps in s.

• If s ⊆ PSj , 1 ≤ j ≤ m, it is said that s occurs in PSj . Let PSs
j

denote the period-segment in which s has occurred in S. Let P 
Ss = {PSs

p, ··· ,PSs
q }, 1 ≤ p ≤ q ≤ a be the complete set of period-

segments in which s occurs.
• Let PSs

a and PSs
b , p ≤a ≤ b ≤ q be two consecutive period-

segments in PSs. An inter-arrival time of s, denoted as iats = 
(PSs

b − PSs
a).Let IATs = {iats1, ··· , iatsx}, x = SUP(s)−1, be the 

complete set of inter-arrival times of s in various period-
segments. An iats

k ∈ IATs, is considered interesting (or periodic) 
if iats

k ≤ maxIAT, where maxIAT represents the user-specified 
maximum inter-arrival time

• Period-Support : Let Â ⊆ IATs denote the set of all interesting inter-
arrival times of s in S. That is, if there exists iats

k ∈ IATs : iats
k ≤ 

maxIAT, then iats
k∈ Â . The period-support of s represents the 

number of periodic occurrences of s in the data. That is, period-
support(s) = |Â|.

• The frequent pattern s is a (partial) periodic pattern if period-
support(s) ≥ minPS, where minPS represents the user-defined 
minimum period-support




