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Fig.1 Example of Temporal Neighboring Relationship
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Fig.2 Multiple Sequences Including an Uncorrelated Series
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Tab.1 Association Rules Obtained by DRBARMS
FIW G 5 bl B HIFE
1 {As;—>Ds} 2.04 0.71
2 {B3s—Dy} 1.59 0.56
3 {A;+Bs;—>Dj} 2.86 1

R 2 MOWCALT & xRS

Tab.2 Association Rules Obtained by MOWCALT
T 2 5 FL) SRR EAEE
1 {A;+Ci—Dy} 3 0.6
2 {As+B;—>D;} 3 1
3 {B;+C1—>D3} 4 0.57
4 {Ci—>Dys} 5 0.38
5 {B3—>D3} 5 0.56
6 {A;—>Ds} 5 0.71
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Tab.3 Discretization of Different Factors

RE /4 I oKy R
T % i % % B
<0 1 0~20 1 0 1 0~50 1
0~5 2 20~40 2 1~2 2 50~100 2
5~10 3 40~60 3 3~4 3 100~150 3
>15 4 60~80 4 5~6 4 150~200 4
80~100 5 200~300 5

300~500 6
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Tab.4  Association Rules Obtained by MOWCATL

F ) _— i R EARE
Gii 5 o (%)
1 (I )8 >80} { PM5>>300 } 272 35
2 {60<{EAE<C80)  { 200<C PM,;<C300} 210 27
3 (M >80} {150<C PM,5<C200} 167 22
4 {60<MBJE<80}  {150<C PM,;5<C200} 176 19
5 {40 E<<60}  {100<< PM,5<C150} 137 25
6 {60<JBJE<T80}  { 100<< PM.;<150} 203 22
7 {40<IBJF<T60}  { 50<C PM,;<C100} 160 30
8 {1 <20} {PM;,5<<50} 83 93
9 {201 ¥ <40} {PM,.;<C50} 99 35

x5 AXEEZEREAN
Tab.5 Association Rules Obtained by DRBARMS

) ” W OERRE
- T Je W%
1 (VB >80 } { PM;5>300 } 2.11 35
2 (>80} {200<C PM,;<C300} 1.50 27
3 (1 >80} { 150<C PM,;<C200} 1.29 22
4 {(40<JBJE <60}  { 100<< PM,;<C150} 1.35 25
5 (40<JBHEE<<60}  { 50<C PM.;<C100} 1.88 30
6 {207 & <40} {PM,5<50} 2.54 35
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Tab.6  Association Rules Concerning High Level of Pollutants

k] R J5 HHEELL EAEE D
1 {(5<TIRJE<C10 } { PM..5>>300 } 1.28 21
2 {5<7iRJE <10} { 200<< PM,5<C300} 1.01 18
3 {0<T{JE<<5) {150<< PM;5<C200} 1.04 17
4 (R F1=0} { PM2.5>>300 } 1.35 22
5 (1< <2} { 200<C PM,.5<C300} 1.24 23
6 (1< H1<<2} {150<< PM,;<200} 1.04 17
7 (B BE >80, 5<THRBE <10, 1< J1<<2 } { PM,;5>300 } 2.54 42
8 (M RE=>80, 0TI JE<5,1<<KJj<<2 } { 200<< PM2.5<300} 1.49 27
9 (IR >80,0<R F<<5,2<< K J1<<4 } {150<C PM,,5<200} 1.48 25
10 (40<TIBFE <60, 1<K <2} {100<C PM»,5<150} 1.63 30
11 {40<TJBJE <60, 2<<KJ1<<4 } { 50< PM>,5<C100} 2.01 32
12 {207 J& <740, 0<TiRJE <5, 2<< W <4 } { PM3;5<<50} 2.83 40
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A Context-Based Association Rules Mining Method for Multiple Event Sequences

HE Zhanjun' DENG Min' CAI Jiannan' LIU Qiliang'

1 Department of Geo-informatics, Central South University, Changsha 410083, China

Abstract: Association rules mining of event sequences aims to discover interesting patterns of different
neighboring events and plays an important role in understanding their mutual relationship. However,
for most existing methods, the distribution characters of events in the sequences are usually ignored
and selecting proper thresholds is really a tough task, which brings about the problems of redundant
results or interesting rules missing. Thus, new measuring indexes were defined and a context-based
method for multiple event sequences mining was proposed. Results of both the simulated experiment
and practical cases emphasized that the proposed method could effectively reduce the redundancy in the
results in comparison with the classic MOWCATL method. Moreover, there was good consistency be-
tween the measuring indexes, which eases the selection of generated rules. Finally, the proposed
method was applied to mine association rules between and PM,; concentration and several meteoro-
logical factors. Results indicated that the most associated meteorological factor with PM, s concentra-
tion was the humidity and an eligible environment for high PM,; concentration were high humidity,
low temperature and weak winds.
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