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Association Rule Mining for Red-Light Running and Other
Violations of Heavy Vehicles
Student : Yu-Chi Wu Advisor : T.Hugh Woo
Department of Transportation and Logistics Management

National Yang Ming Chiao Tung University

Abstract

In this study, we apply association rule mining to examine the relationships between
red light running and other traffic violations on heavy vehicles. Besides, we take serious
traffic violations and violations that require road safety lectures after convictions as the
main research variables, to investigate the prevalent factors contributing to red light
running violations among drivers of heavy vehicles and the subsequent violations that
are more likely to occur after running red lights. To address the restriction of association
rule algorithms in time-series analysis, we first aggregate the violation data and conduct
the analysis with association rule algorithm. Results show that heavy vehicle drivers
with the following violations are prone to running red lights: failing to follow
instructions to enter the scales(§29-21V), failing to fasten seatbelts(§311), failing to
fasten seatbelts on freeways or expressway(§3111), speeding, failing to maintain a safe
driving distance, driving in lanes without following the instructions, etc.(§33I),
violating regulation while making a turn or changing lanes(§48I), violating regulation
while making a U-turn(§49), parallel parking(§561I), refuse to cooperate or stop for
inspection, or flee the scene after being requested to stop by traffic officers(§60I), and
failing to follow the directions or refuse to cooperate with traffic officers, etc.(§60I1I).
Except for §311, §3111, and §5611, all other aforementioned violations are serious traffic
violations. This also implies that many serious traffic violations have relationships with
running red lights. Besides, the results depict that heavy vehicle drivers tend to violate
§60II after running red lights. Thus, it is possible to target potential red light running
drivers through their violation records and impose prevention measures on them, as
well as avoiding serious traffic violations(§601II) happening for those already running
red lights.

Key words: heavy vehicle, red light running, serious traffic violation, violation analysis,

association rule mining.
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BE 23 2R 42 ¥ (Association Rule Mining) 5 FAldp b en— fa2 2 > ¥ i £
AL A s 45 AE % (Frequent) H13R ¥ E B 5 (Association) ¢h3E P 2 & o 6
doWalmart 4z 3 i F5d A 41AR L ALY 7 % doo 55 MR R B SRR Y P
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A A E R T R R E B S A S - R TR e
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#& (Confidence) #247‘5@::}7; Hl g ey 2 Wersg 53R 1 0 & 75 R B L 4
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Support(A—B) = P(AN B)

_(P(ANB))
nfidence(A—B) = P(B|A
Confidence( )= P(B|A)= )
MAEE R G b Support(A—B) it & R R FALE & e BB AR G
AEREBEROES A b BE S A2 v Confidence(A—B) it % fiz
FHEEE F AEROERAY > G BaROER At AGBRERA
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ARSIt o 8 G kg g L 3F R AP o LT M B A 4T PR 4
Wi GoekEanme s (Kho & 4 > 2021)

o ARG GCORE S AR (LIft) = S MEe s 5 Bl ik
FlwgEp ABIED Behe b BABRE - RESPPHE eV F9EP B
EEEW IR B A B RFHE D ABIE P B ERMIME - ﬂﬁ'“%hﬁﬁ
HHRIE o F { AekmiRIED AZIEP BETFERMBE RS2 RIE N

47T L

=

(confidence(A—B))
(support(B))

Lift=1 A & B = BE 7% »
Lift>1 p) 5 = 4p B -
Lift<l 215 fApRE -

Lift(A—B) =

FPRARL LI RAMEBRNY P E B RAR A LIE
RABESAR Y B P R AR G FRA BRI R AR P IE P
FAAPM G Tl EF L AR D R EEPIEERE -
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ﬁrﬁwﬁ%m AR R A FREF RSB PATE S RLA IR P R ARROE TR
e DA MIFEEIRE o F  MAF RS MNP EE ) P TR K OM R
BMBE LR B EFREER R ERADE S PRI L o 0 gt
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Y

3010 ~ B SHRLR)S 5 (2 -4 6

No. | Antecedent | Consequent | Support(%o) | Confidence(%o) | Lift
A B 4 60| 2.1

A~B C 8 70 2

B-C A 5 55 3
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3125 B M Rk

RELH K u] 8 g

1 22,963 12.46%

RLR
0 161,360 87.54%
1 8,953 4.86%

8201
0 175,370 95.14%
ot 1 20 0.01%
- 0 184,303 99.99%
1 18,773 10.18%

§29-21V

0 165,550 89.82%
1 13,381 7.26%
8301 °
0 170,942 92.74%
1 13,502 7.33%

8311
0 170,821 92.67%
1 18,911 10.26%

83111
0 165,412 89.74%
] 65,347 35.45%

8331
0 118,976 64.55%
1 2,324 1.26%

8351
0 181,999 98.74%
1 7,562 4.10%
840 .
0 176,761 95.90%
1 102 0.06%

841
0 184,221 99.94%
1 340 0.18%
8431 °
0 183,983 99.82%
1 2,031 1.10%
§441 ’ .
0 182,292 98.90%
| 1,621 0.88%
4411 .
0 182,702 99.12%
1 11,319 6.14%

8451
0 173,004 93.86%
1 1214 0.66%

§47
0 183,109 99.34%
1 55,610 30.17%

8481
0 128,713 69.83%
§49 1 2,098 1.14%
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0 182,225 98.86%

850 1 1,764 0.96%

0 182,559 99.04%

854 1 272 0.15%

0 184,051 99.85%

§551 1 21,227 11.52%
0 163,096 88.48%

8561 1 16,343 8.87%
0 167,980 91.13%

85611 1 1,786 0.97%
0 182,537 99.03%

§58 1 3,462 1.88%

0 180,861 98.12%

8601 1 208 0.11%
0 184,115 99.89%

S6011 1 60,278 32.70%
0 124,045 67.30%
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RELH | (i3S g

1 34,506 17.63%

RLR
0 161,221 82.37%
1 9,341 4.77%

8201
0 186,386 95.23%
i 1 21 0.01%
- 0 195,706 99.99%
1 17,413 8.90%

§29-21V
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1 13,006 6.64%
8301 : °
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0 193,384 98.80%
1 7,730 3.95%
840 °
0 187,997 96.05%
1 99 0.05%
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0 195,628 99.95%
1 376 0.19%
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0 195,351 99.81%
1 1,909 0.98%
§441 ’ .
0 193,818 99.02%
| 1,592 0.81%
4411 .
0 194,135 99.19%
1 11,506 5.88%

8451
0 184,221 94.12%
1 1,119 0.57%

§47
0 194,608 99.43%
1 55,040 28.12%

8481
0 140,687 71.88%
§49 1 2,102 1.07%
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0 193,625 98.93%

850 1 1,703 0.87%

0 194,024 99.13%

854 1 287 0.15%

0 195,440 99.85%

§551 1 23,427 11.97%
0 172,300 88.03%

8561 1 16,167 8.26%
0 179,560 91.74%

85611 1 1,763 0.90%
0 193,964 99.10%

§58 1 3,371 1.72%

0 192,356 98.28%

8601 1 202 0.10%
0 195,525 99.90%

S601I 1 61,004 31.17%
0 134,723 68.83%
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4. 14 ~ Apriori B B4 & 47 %% % -Consequents ## == 2 "RLR |

Antecedents Consequents | Support | Confidence | Lift
311, §3111, §331,848I,
1 @ 3 313 (RLR, §60II) 15.96
§60I)

2 | (§29-21V, §49, §56I1, §60II) 5.73
3 (§311, §31I1, §331, §481, 0.0027% 71.42% 573
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4. 15 ~ Apriori B 25 14 & 47 %% % -Antecedents # = 7 "RLR |

Antecedents Consequents Support Confidence | Lift
1 | (RLR, §29-21V) 0.66% 69.01% | 2.21
2 | (§33I, RLR, §55I) ($601T) 0.54% 68.59% | 2.20
3 | (RLR, §300) 0.55% 67.04% | 2.15
4 | (RLR, §48I, §55I) 0.49% 65.54% | 2.10
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