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Traffic Accidents Analysis using Formal Concept Analysis :
Bicycle Accidents and Improving Efficiency

xM. Nakamura, T. Tatsuki, D. Shibata, S. Kotani, K. Sakakibara, T. Motoyoshi and
K. Hoshikawa (Toyama Prefectural University)
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Fig. 1: Accident type and data size
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Table 1: Personal injury data

Accident | Accident Time | Weather Human -+ | Latitude | Longitude
number type factor 1
1 23 12 2 132 e XX.XX YYY-YYY
2 46 12 2 114 ‘e XX.XX YYV.YYY
3 23 12 2 107 E XX.XX YYY-YYy
12,393 23 22 2 132 cee XX.XX YYY-YYy

2.2 BABZ2H (Formal Concept Analysis)
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Table 2: A context table of animals

Two- F()u‘r— Fil- Land | Water | Sky Vivi- Ovi- Mam-
legs legs let parous | parous | mal
Dog X X X X
Cat X b X X
Crow X X X X
Chicken X X X
Frog X X X X
Killifish X X X
Platypus X X X X X X
Japanese
giant X X X X X
salamander
Whale X X X X
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4Concept Explorer, http://conexp.sourceforge.net
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Fig. 2: The concept lattice of the animals

Table 3: Examples of implications and association
rules of animals

Number | Prerequisite | Confidence Conclusion
1 Viviparous | 100% (3/3) Mammal
2 Land, Water | 100% (3/3) | Four-legs, Oviparous
3 Water 80% (4/5) Oviparous
4 Mammal 5% (3/4) Viviparous
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Table 4: Selected forty-seven attributes

G (1), KIE (4), BHRE (2)
258 (6), HUMIEEA (9), HoHBER (4), HHME 5 (4)
BN (2), EERHGERT A (2), Y 2(3)
H (2), B (4), 6 (4)
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Fig. 3: Estimation of bicycle directions 7

3.2 WHABSIHOER

Fifioa v 7FXFAMNRT, GEHESONUE, T4b
BRI DS %272 T FHILD 5 B 80%LA LD FHIEA
WO E M-I 7Y YT —va v l—L 2R
BRAMTY —VTH USSR, 23,557 DL —)L8
Hhxhrz., 2055, EmloEE %2 BizHE BT 5
M A, 5V, BERHE®ETHR: £2580LV—L%
U7z, ZoERZENETN 154 1, 455 hDLv—
NESNZ., Bonzl—ILO—HE2RT

PRIERAE © HZ)%
ME#=  JUT (34TX)

7) NEE : H - K
ARSI BERT - 7R L
NFHGEX S« gk
H:FH

ZDIIV—=)ViX, FEAD 6 J@ME T R T2 IHIK 7 M4
DH5bH, 64 (86%) WAELDEM (ZEHLETD HEKEH)
BT KT,

X 4,5 ,%ﬁ%ﬁ&%@ﬁax@ﬁ%ﬁﬁ@w~
VORI BT 2 B0 BB ERT. EADE
*ﬁm BIIZEWZEERT S &, Ef@EFOL—IL

TIFH SRR 72 U 2 BT R DOV — L% K A F
ma® XU, ARGET DIV — Iz i gy B e
LR (XA VM) ZRIHERICEOLV—ALLEEN
B2 Db h 5,

3.3 FHRXBSOMICE DI EHRERIW

ARSI, AT —RIZBII2EEHIRERE
HEOBERIIATEIROERE5ZDY -V ARTZ
ERTES. 32fiDFERIT, KEMCTE IS HEHES
HUZBWT, Wi & B ET SIS S D0
BEREHDDTIHRVIREDREEZEXSH, TOHE
MITOEDIZTEBROT — R 20T 5H0ENRH 5.
£5, X6, 7%, REELT—RIZBTHHETHRA
B OA R, Rt (XA h) OFKRTH
%. HIERHEFREERTIRAMET I LU TARLETT O
EEPENDIZH LT, FRpiEn e Lo iR H R

1%, RO BETHRAETIED 50, RIHZR
< & EMBETIZ AR THULETT OEEGHEL B> T W

— 1T, hRgEERE L O (12 b)

Table 5: Relationship between bicycle direction and
central reservation
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Fig. 6: Relationship between bicycle directions with-
out central reservations
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Fig. 7: Relationship between bicycle directions with
central reservations or painted center lines
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Fig. 4: Number of attributes in premises of rules with left direction in consequent
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Fig. 5: Number of attributes in premises of rules with right direction in consequent
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Fig. 8: Calculation time of FCA
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Table 6: Selected eighty-two attributes
TR (6), K% (5), BEHIRIE (5)
5585 (7), HuTE (3), SHHOFERI (33)

i 1(6), Fhd 2(7), AFBEEGREE 1(7), AFEGRE 2(7)
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Fig. 9: Results of classification
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Table 7: JBMED 7V — 745 1F DFER
o

FE1L 7E2 FH3 EA FF5 7HG i
TREAIE 1(7) | TRCRE 2(7) | B2—F (16) | ANAER1(3) | NOER2(9) | G905 1(14) AR (15)
Kf (4) | TR (16) A (12) MIEERAL 216) | M (3) W 2(21) | AR 2(10)
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Fig. 10: Results of machine learing
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