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Association rules mining between environment and running

characters in expressway toll data

DU Jin', HAO Jun®*, FAN Hai-wei'
(1. School of Information Engineering, Chang’an University, Xi'an 710064, Shaanxi, China;
2. Xi’an Railway Bureau, Xi’an 710054, Shaanxi, China)

Abstract: Traditional association rule mining algorithms do not distinguish the data characters in
expressway toll data mining, which may cause some problems such as calculation redundancy,
high complexity and high cost. This paper proposed an improved Apriori algorithm, which could
obtain association rules between environment characters and running characters of toll data.
Firstly, the toll data characters were divided into four classes including toll station information,
time information, weather information, and running information. Further, those characters were
divided into environment domain and running domain. On this basis, the toll data model was
built. Secondly, this paper proposed an association rule mining algorithm based on OD (objects

domain). In the generation of frequent item set of traditional Apriori algorithm, the invalid item
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sets were removed according to expected rules’ structure and known rules’ consequents, and

association rules containing objects domain item were retained. Lastly, various issues such as

data cleaning, data discretizing, and data fitting, were discussed. This algorithm has been tested

in association rule mining of expressway tolling data for Xi’an-Baoji expressway. Experiment

results indicate that this algorithm is better than traditional ones on time space cost, and can

reduce the amount of invalid frequent item set efficiently. The confidence of rules is over 93%.

The association rules generating from experiment demonstrate the effects of environment

characters such as toll station location, passing date and time, temperature and free day on

vehicle speed and passing rate of toll station. Those rules would support expressway traffic

management and information service. 5 tabs, 15 refs.

Key words: traffic engineering; traffic information; data mining; association rule; expectation do-

main; expressway toll data; running character
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Tab.1 Content of expressway tolling database
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Tab.2 Procedure of modified Apriori algorithm

based on objects domain
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Tab.3 Exception example of toll data

KN R PN =R 3

i F ] Wi Bl 40/ TG o A B/ ke P 298/ (ke » h™ 1)

e CK4 % % 3 % 2013-12-23,11:08:34 KA

2013/12/23 11:08:35 10 24

86 400




102 ¥ERXFFROGAAFR

2015 %

4.3 RAWiIE
1 L R VA B S O D) 4 40 1 i A
XS D iz 1A H AR 30 5C I8 0 42 4 5 3%
Fr o0 Herp B SR R BI{EL A 0. 3 17 0. 05 3 sk »
UGB K 0. 01, ZBEAPEAL 734+ 24 1B (B
0. 1 IR A5 2 001k A B0 B8 4 AE — 3 8 e AR 7 G B
A
Wk 4 s Ll 5 £ 58 Apriori 5k 9V BE
PO A iR T I < o B I A R 1 A X CRIT 1F
9 Ji A TR] d80 BT 388 3o A 4 A A R A 4R i 30
0B A BT G AR TU A SR B AR T B AR
AR o 2 0 3R A B B D A R ) S AR
223 WAL Bt 0l PRI AR 5 32 7 AR AIE 1 F SC IR )
T2 AT P 2 () B 20 O &R L LA T O A Y
RO ORI A3k 5 R
£ 4 {£% Apriori 5% BARig Apirori Bk LB
Tab.4 Comparison between traditional Apriori and

Apriori algorithm with objects domain
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Tab.5 Some results of association rule mining

based on objects domain
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