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Risk Assessment for Drainpipe Lines Running Based on Reducing

Technology of Rough Sets
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Abstract: It is necessary to run a real time risk assessment for improving the prediction of drainpipe lines
risk level . this paper introduces the attribute discretization algorithm of the Semi— Naive — Scaler, gives
attributes reducing algorithm based on discernibility matrix, and also adopts the rules reducing algorithm
combined with binarization data filtration based on discernibility matrix and greedy algorithm. Through at-
tribute reduction and rule reduction, it obtains decision rules. Finally, an application example in risk as-
sessment of drainpipe lines running is given.

Key words: rough sets; draining line; risk assessment

LR S B I8 2 — BT B9 Ak BEASORE AN o A
AR e TR AR R 2R 2R 1 HRERMIDAE
REN AR RTSE T ol MR 2 fay . S IR B KR B R R T M BN A —, —
WEO AN ER B R RUEER TR R A 55 1 e 2 6 U 2 A A
Ly AP TG BT ] B4 0 OB 9 A S B A L
AR SO R SE L ok AT Rk A e 11 SRR T O

FEAE B RS PR K 9 25 15 A o 1K P A BRHE KA B 4% Vi 5 T T 5 A S o (I (DL B, AR SR
WOREFE S HH SRS Z R — NS . g #p ] 45 M 8 4 19 Semi — Naive — Scaler &
AR TE R . AN EREE R USRS %, OO X MRS,

« WFHEE: 2011—05—25
EHZER A kA Q977—), B, AHEMA, TR,



« 58 - FMRFFH/R (8EAHFR 2011 5
X,= {x€Ula (2) =c;}s cog<c, <o, < WEREICRE., HdBEERN. REEERFE I=<
e, (D U, Q, V., >, NI _HEEBRRGE N =<

Wi 5 UM U, Q%, v, 2>, U, QF a5 gtk
D,= {v€V, | v=argmax | {z€X, |d (x) = E£5: P ONEERE. BEEh (0, 1),
d;} } (2) WEE QA n ANEYEME. IBAH—1 n 4
e, g T B A TR . X T ] B
B_{c,+c,+1 D.ED,.\s Do @D.) (3 E’J‘ {E\fﬂiﬂe%‘%ml_ NMEPEE . T A=A
2 i PEXE

Kb o Fld, 430 e 5 36 v i) 4% S 4 %) 2% A
PR R E, B MR EWI S ES, £45
D, & X, W EREMIREEME, EMRE X, bl
PR 2% f v 1) DR SR S M

Semi— Naive — Scaler .y E A K. OMHE L
(L AL (2) 8 X, fID, MfH; QWA D, &
D, H D; D, MMHE=L (3) TH5 11 W7 43
B A, ANEEL T AL,

1.2 J@YE2f

TEEEACLUS . BIRTDLBEAT I8 PE 2 17 . 38 1Y
JEAE L TR R T E S s DM BR 22 4 19 45 1 Js e
QW EELZIAT; O 25— PR 1 2 28
%,

ARSCR A T AT AR R m v 2
0T, 4 Reduct BRER T £ JBIEL R Z )5
PRI 5 IR PSR A s T X A S M 2 ) Bkl 3k A
.

O PR R vl BHRE R B X, IR
MErh g PR G HCH 1 08 M AR 210 e M 24 i 4
4, B Reduct=C,.,

QMW H PP R A S ZEEAS S,
Hp
Q= (B, : B,NReduct*¢, i=1, 2, ++, S}
S=5—-Q.,

OF T A AL % B P SR PR G R
e, W
p=N {Vb,,: G=1, 2, =, m) },

@ p e APFGE e, IR TR .

QA 20 45 2 i 5 B S 88 1 2 R 1 2
A E

FHUL B @2 f 50, mT LAAS S 78 R IE ok
SRR IV AN F 4 T AT 5 A 1 2 1 1Y
oy

1.3 HL 2 fag
RO 2 fai 1 5 AR o A BRie AR L AUB EE, LU

(L Ve () =i

Vi (@) = 0. i (4)
K Vo (o) BB o B9 HALE 0
fii; V. () MIEZ(EETEE.

DL 1 ok id —fE AL D8O R gk . 3R
1 QMM NEMEN: X kKM, &=
EHALE PR KWL 2, BH R OBE DRt —41b
fiiR R 2, FULFIEM AL IRNT . ORI
KMEER 2 WEHERR. ORI kRt
HAE ., OWBFEERIA S 1 A BURZ 0 &1
JE PRI A B B m A b, s A 1R (R
JRAERI ) RIAE A IR 1 A AT s A —1
DL A R B R 50 1 0 BORE [R50 X6 iz
SR A TE RSB o 1 AT RY 1 % H A
m, @WARFHEERTITRA =, W=
®, AL,

I AT R R 3R 2, A3 B JE (R A
JRRRER R, WAk 3. RIS« Rox T A Y
JEYEE .

x1 HMBRER
Table 1 Initial decision table
Q M X
2 1 2 2
3, 7 3 2 2
4, 5 1 1 1
5 2 1 1
6, 8 2 2 2
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Table2 Binarization Processed decision table
Q M
1 2 3 1 2 X
1 2 3 1 2
2 1 0 0 0 1 2
3, 7 0 0 1 0 1 3
4, 5 1 0 0 1 0 1
b} 0 1 0 1 0 1
6, 8 0 1 0 0 1 2
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Table 3 After Jane's decision table

Q M X
2, 6, 8 * 2 2
3,7 3 2 3
4, 5,5 * 1 1
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Table 4 Drainage pipeline risk assessment decision table
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Table 5 Attribute reduction results

C C, C; D
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Table 6 The value of the two data filtering conversion table

C, Cs Cs
U D
0 1 2 0 1 2 0 1 2
1 0 1 0 1 0 0 0 1 0 Dy
2 0 1 0 0 1 0 0 1 0 Dy
3 0 1 0 0 0 1 1 0 0 D,
4 0 0 1 0 0 1 0 0 1 D.
5 0 0 1 1 0 0 0 0 1 D;
6 0 0 1 0 1 0 0 0 1 Ds
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Table 7 The final reduction table
U C C, C; D
1, 2 1 * 1 Dy
3 1 2 0 D,
3 2 2 2 D.
5, 6 2 * 2 D;

it AP R B W TIRZIUAGER, 84
RE S e 45 T AE R 0 KU B S 56 22, R 81 i AR
B4 v HE AR B LB SR RO . D (C,=1AC, =
D KK =D, OKEIZFE; @ (C,=1AC,
=2NC,=0) > KNI =D, (FRLHE; O
(C,=2NC,=2NC,=2) = NKHEAM=D, (FiR

H O,
3 & i

ASCE G R BIE rp R A O ik, R
PEL R AL 2016, 0 HEAK A s A7 RS T AFTE Y
DRSS AEREAT U BRI, S5 5R3R 0T, X Rl T vk REAE
AT S IR DR SR o REAT A0 AR MR O 2 ) 340 b
PRAYHMERE , XF T 82 i U PP AS IR0 o0 A 45 . %
7 5 TRV 15 A JEL A IXURS: 23 M oK

£ & 3Lk

[1] Pawalk Z. Rough Sets. Theoretical Aspects of Reasoning a-
bout Data [M]. Boston: Kluwer Academic Publishers, 1991:
60—67.

[2] Pawlak Z., Busse ] G, Slowinski R, et al. Rough sets []J].
Communications of the ACM, 1995, 38 (11): 89—95.

[3] &%, HEf, WTE. 5T SR HKE KiEsTT
WREAL [J] . A, 2007 (0. 58—60.

[4] SN, BN BT MR R —ph & W 4 s is i (]
CHEHITR, 2007, 14 (1. 53— 56.

[5] skacte, RAFd, B, % . HREER 5% (M] . 4t
e BhE i RRAR, 2001

(6] FhEKET, B . AHBEAE 38 R Hob y Ak i A (M . db st
HLBR Tl i peL . 20009,



