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Rough-set-based reduction technique for case attributes
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Abstract: To improve the efficiency of case retrieving in CBR(case-based reasoning), the rough-set theory is introduced
in this paper to study the reduction technique for case attributes. Firstly, the concept of quasi-reduction is presented. The
necessary and sufficient conditions for some attribute-set to become quasi-reduction, and the quasi-reduction to become
reduction are then proved. Secondly, starting from the core, a differentiating matrix-based improved algorithm for minimal
attribute reduction is then proposed. To maintain its application to continuous attributes, the dispersing algorithm based
on the sensitivity of approximation precision is also proposed. Finally, the technique is applied to a practical dynamic
scheduling problem of an iron and steel works. The computation experiment shows that it eliminates redundant information,
improving the efficiency of case retrieving.
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2 MRS 4 PR ) 3 A ME & (Basic concepts of
rough set theory)
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Table 1 Partial case original data
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C2NO Zfl% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
CHN W% 7 6 7 6 8 6 8 9 7 7 8 7 8 7 8 6 7 9 7 17

SPAN  JE#/min 120 130 110 140 125 135 150 135 142 135 145 150 130 140 145 155 150 135 145 135
CSF BN Ckl Ck1 Gr4 JuS Ju5 AplJu5 Gg8Ckl Ckl Ckl Gg8 Gr4 Ju5 Ckl AplJu5 Gg8Ckl Ckl
OB % F F F F T T T T T T F F F F T T T T T T

OBV  Fiti&#0 0 0 0 rh2 rh2 Casl Rhl CaslLf
OBI K41 CaslCas2Rhl11f Rhllf Casl Rh2 Cas2Lf

OBIS FillRA& on on off off on on off off on
OB1V  F&k11H 16 8 26 2 11 21 14 19 19

on
6

0 0 O O Cas2lf RhlRhI CaslCas2
Cas2 Cas2 Cas2 Rh2 Rh1 Rh2 Rh1 Rh2 Cas2 If
on on off off on on off off on on
16 9 26 12 11 32 26 19 29 16

OB2 M2  Cas2Caslkip Rh1Rh2Rh21f Rhl Casl Cas2Casl Caslkip If Cas2lf If Rhl Casl Cas2

OB2S  Ki2IRA& on  off off on off on off off off
OB2V  ¥5M2fE 8 12 24 19 20 6 4 28 18
CCP Accfg 101 1 2 2 2 3 3 2

CCPS T¥Hk#&on on on on on on off off on
CCPV  FykR{fE10 3 19 35 46 5 9 37 5
LTS WE%Ew®T T F F F T T T T
HIC HIC F F F F T T T T T
HIC1V ICH/Ef 100 100 100 1005 19 6 20 19
HICIV1 2 F F F F T F T F F
ocC  eefi 2 3 02 3 1 1 2 1 1
occt Hice 2 02 2 1 1 1 1 1 1

OCC1S 1CCIk#& on on off on on off on off off
OCCISVICC{E 18 9 30 2 19 40 35 29 29
OCCI1SP 1CCH# Ckl Apl Grd Ju5 JuS Apl Gr4 Gg8Gr4
OCCIA ICCFFHF F F F F F F F F
OCCIL 1ICCH)5T F F F T F T F F
occ2 H2cCc 3 3 3 3 3 3 2 2 3
OCC2S 2CCIk#& on  off on off on off off on off
OCC2SV2CCfi 34 12 8 30 26 19 25 22 10
OCC2SP 2CCHiFh Ck1 Apl Gg8IJu5 Apl Gr4 Gr4 Gg8 Grd
OCC2A 2CCFHF F T F F F F T F
OCC2L 2CCH)SiT F T F F F F F F
ITTZ W% J7%E1 2 7 22 15 19 18 19 5

on
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on
6
Ckl1
F

T
14

on off on off on on on off off on
8 19 5 21 2 17 14 28 26 8
1 1 2 3 2 2 3 3 2 1
on on on on on on off off on on
10 3 19 35 46 50 9 27 5 20
T T F F F F T T T F

T T T T
100 100 100 100 5 19 6 20 19 9

T F F T

2 2 3 3

1 1 1 2
on off off on on off on on off on
18 8 24 12 14 40 35 19 9 18
Ckl Apl Gg4 JuS Ckl Apl Grd Gg8 Gr4 Ckl
F F F F F F F F F F
T F F F T F T F F T
3 2 3 2 3 3 2 2 3 3
on off on off on off off off off on
9 9 8 30 2 19 5 22 16 6
Ckl Apl Gr4 Ju5 Apl AplGrd Gg8 Grd Ckl
F F T F F F F F F F
T F T F F F F F F T
2 2 7 8 15 11 18 20 6 16

BRI RESEM, N FSOHB IR TIE R L EE R J IR ECHN, I ISPAN,
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EN

ARG He TR R OB ML T BOR 871

CC2 T HOCC2A. 13 B WA e /N i,
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Table 2 Adaptation scheme contrast table
ETES

hnig J5 CCJa Bicharge; 257 15 CCl;

B J5CC ) Bicharge; 241 1) %5 CC2;

JNi% R CCJE Sicharge; FHE R HRL; i ) 55 CClL,
I R CC i Gicharge; THE: BRI 1; &5 1] 5 CC2;
Jini# JELCC J7 Bzcharge; il 2R 52; 2 31 Y3 CCl;
Jnig SR CC I Sicharge; Tl BIRSH5R2; 2 ) 1) 51 CC2;
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TR ERE 2, o 2155 CC2;
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JITTZ
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Table 3 Discretization result continuous attributes

(approximation precision sensitivity

based approach)
JE R B XA
CHN FrRE [5,11)
SPAN  Ji 1l [100,160]

OB1V  FEAEUME  [2,9]1110,21] [22,33]
OB2V  Fil2fd  [3.8]1[9,21][22,29]
CCPV  F}PIR{E [3,10][11,19] [20,35] [36,50]
HIC1V  ICZIW  [5,8][9,20] [21,100]

OCCISV 1CC{H
OCC2SV 2CC{H

[2,9]1[10,19] [20,35] [36,48]
[4,10] [11,20] [21,34] [35,50]

R4 E B BRAEER
A F %15 8958 7 %)
Table 4 Discretization result continuous attributes

(classification entropy based approach)
JEtE R BRI X TR

CHN PRE [5.11]
SPAN JE 3 [100,160]

OB1V  ¥EMALE [2,5] [6,17] [18,33]

OB2V  M§Mi2(d [3.4] [5.16] [17,29]

CCPV  FIP¥IA [3,11] [12,19] [20,34][35,50]
HICIV  ICHEE} [5,9] [10,20][21,100]

OCCISV 1CCih
OCC2SV 2CC{H

[2,10] [11,20] [21,37] [38,48]
[4,11][12,21] [22,33] [34,50]

5 #5i8(Conclusion)
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PEf NI N I B IR T A, Rk T



872 BoH R 5 N M 523 %
SE R, 1 m T 20| VCHSE I BCR. kS 8] KCHs, Sk, W, e HURAEEL IS 15 vk M. dboc: Rhazth

KHIVC++iE 75 %4 5, 7EPentium 750/128MI¥] 3 7%
ML EINCASEIL. 1847 45 R W, TH A R A i, ¢
T OUAR TR, R BT H . TR AR R S
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