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Abstract: Due to the high cost of data annotation and dynamic change of data, many practical applications have a lot of
incomplete data with weak labeling. In view of the above complex scenarios, based on the theory of granular computing,
the concept of discernibility pairs of incomplete data is proposed and provides a measurement method for the relative
importance of attributes. The attribute reduction algorithm is designed for an incomplete decision system with weak la-
beling, which can reduce the search space and improve the efficiency of attribute reduction. Besides, the dynamic updat-
ing mechanism of attribute reduction is analyzed based on the dynamic change of instances. In this study, an increment-
al attribute reduction algorithm is designed under a semi-supervised scene, and the experimental results show the feasib-

ility and effectiveness of the proposed algorithm.
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Table 2 Description of UCI data sets

LUEITES SIAEC JREDEC JRIEESVR
Automobile 205 26 e
Soybean(Large) 307 35 =
Dermatology 366 34 =
Cylinder Bands 512 40 i
shroom 8124 22 2
Letter Recognition 20000 17 3

ARATTEA DS AR L B R X R 1 B,
S DA SR 1Y 40% Ry B B, BoiE SR Kby
10% S 6 B2 38 185, X B4 4R 1Y b ac 4T BE DL B 2%
LB SR A3 6 55 BRC B BUHE (weak labeled
data) R % ¥ 1(WIDAR), Semi D &k
Semi_P BE" AT IR ML, I RRE 1 XA bR
ILEHE (Labeled data) Y £ fif 25 SR #EAT OB #r
XF I M 2 187 25 S 1) 43 S RE PR AN, KSR FH KNN
CART. Naive Bayes — >3 25 2% K BE AR o 29 1)
2 BV F5 R, BF Automobile, Soybean, Derma-
tology . Cylinder Bands %5 £E BEHL 73 PA B4, —
BRI VE RN LA, i — o0 VE il i 4, RISy
28K B ; Mushroom Fil Letter Recognition 5 4 £ >R
FH 10 A5 58 IR, ARBU 2ERE BE o BT X R8s Y
LR ENE, AW 6 RN 6=(Si/n)/A,
Horb, S, MR E LA E AR EZE, Si/n R i
SR JE VEBR ME 25 1P M, i TR EUR AR Y i
S Y &k 0 ST A bR v 22 Ry T e (L, 6 RUH(E R A
PP e AR S0 Se i 22 8 1 JE SR Min-
Max Normalization J—4L 77 AL B], A B 0.6, H
T Semi_P il Semi_D 57k 1) J& 1t 29 177 45 SR 19 73 25
K BEFEAAA A, A5 DA Semi D 51k Ry il ik 47 Lo
B, SRR A RN 3~5 PR o
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Fig. 3 Classification accuracy with the 3NN classifier
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Hy & 3~5 A 41, WIDAR 32 BB A 5 A
FRic FIChR 0 1 &, SR 2Pk Re A i) J&
ZIfai A o R onl M, B R AR IO BR 2R B 3, 2
K H WIDAR B A AL BEAG A5 10 504 (Labeled
data) ZKIUW B PR 453, i TE B AR T
R, o3 A ME L2 ) B BT 0 43 R, E 3 03
Fdnrh o vk SR K, 2 20K B O BN
FaE o AHRL, FE 43 55 45 10 B8 AR IR g 1 29
(HESE e 2 8 D €7 YR DS N
BERY ) 3 JORG B A v HARROE, /st me it . £
T 4 AR, BT EHE B /N, 15502
o RO T 2 > B N FE R SR S, EORE /R
P bR iC AT AL B S, X3 RACR 2 A T —
FESZ o PIAS [R] 3 2 2R 7 W] — JE M 2 ff 45 2R |
()53 2 3R B 22 SR, (BRI A A i 1) 5 40 4R
BB A R 25 R0 o RPERE B B W55 . BEE S
FEAR H K, 7E Mushroom , Letter Recognition 8 & 42
H, B AR IC B R LB R3S I, WIDAR SBL7E A
FRic B9 B0 Fh Al Semi D 53 ¥E 7E 55 AR 0 Bl b gk
U Ja M 24 7 25 R 0 S FE S B K e 3, fHL
SR WIDAR 5575 ) FH 55 FRic 09 808 28 B & o
2 a7 45 o0 K FE AR R HOXT L Semi D BIL A
W1 AR 3A . DLELHE4E Letter Recognition A 4],
FEE (3) 1 () H Rl AR e B S H B 3, WID-
AR B AT 55 55 10 04 E50HE AR Y S A 2 AT 2
7E KNN 7326 8% b 1973 2800 B2 AL B T &0/ ik
Bl TEARIC B LB N 40% B 43250 BE A 99.0%,
FERRICER I LA R 90% I, 732K BEA A 92.4%,

Y5 Semi_D B VLA L 43 2505 B M 83.7% T B %
58.4%. 1M1 CART il Naive Bayes 702 %% 1,
WIDAR 5k i K B INfa e, CART 43248 19 4%
Hokh BEFE E 1E 100%, Naive Bayes 4325 #5193 2%
K FE WAE 73.6%~76.3%, 5 Semi D By AH L HAT
L VIR

J T 2P BT R M 2 R A5 R, AR SC L
BAEFRIC B H R A 50% HE I A ], 7R3 3
2T AR A R S5 R R € RIE N i
FE R — B i 4 b, AR A58k e P g R AR —
FI 2258, G54 18 5 e 3 g s BT, AR A
Fric BB 3 H ) JaB Ik 24 ] 45 SR 2 T R A Ak
B4y 25 (5 B . Semi D # 3L A1 Semi P & 3k
Automobile F1 Cylinder Bands %W 4} £ 1% 2 faj 25
SE A AR R, T3P A B i A A B A A R R Y
fa] 25 S K BOH ], 40 20 AR, e AE 1Tt 8
P 2 17 45 SR 0 43 2P RE R, AS SCLA Semi D Bk
F ). 5 Semi D % Al WIDAR B3R FHA
PRiCEHE (Labeled data) AH HL 4, AR SCHE H ) WID-
AR FIE B8 AR B — > 3 AR X B AL Y s 1 20
fay b . fELE AR & B, A SCH WIDAR &
AR BB/ B 4 45 X Semi D Bk, H:
O3 AR BB AT I A7 A 50 I 559 14015 O, FL B 2 54
UL 38 K, WIDAR Bk RER B TR,
JFH XTI Semi_ D BIAfAEAE R B L. £ 1
AI A, A SC SRR AR R BHE 4R v R 8 A ALOR L
PRic A8, 1 o JE Pk 24 fa 45 SR 00 e 2K ke, B
FRT T RE SR

x3 BHRAHERINTLL

Table3 Comparison of attribute reduction results

BlitE WIDARF 7 Labeled data Semi_DH ¥k Semi PE
Automobile 3,24,7,6,8,5 3,24,7,6 1,22,5,4,6,3,8 1,22,5,4,6,3,8
Soybean(Large) 1,7,6,15,10,17,35,4,12,8,21,3,30 1,7,6,22,10,35,3,2 1,7,6,10,4,22,3,8,9,30 1,29,3,4,6,7,10,8,9,30
Dermatology 16,4,3,19,2,32,17,26,18,5 16,4,3,19,2,32,17 34,16,4,19,3,2,17,5,13 34,17,29,28,3,17,1,32,16
Cylinder Bands 2,35,25,3 2,4,14 1,242 1,242
9,3,22,1,2,15,5,21,14, 5,9,3,21,13,22,1,15,2, 9,3,22,1,2,15,5,21,14,
Mushroom 5,20,22,21
13,20,12,17,7,6 14,20,12,17,7,6 13,20,12,17,7,6
2,15,8,9,11,3,6,4,7,1, 2,15,8,9,11,3,6,4,7,1, 2,10,7,8,15,9,11,3,12,
Letter Recognition 2,15,8,9,11,12,13,10,6,1

12,10,5,16,13,14

12,10,5,16,13,14 13,6,4,1,5,16,14

Zi LAl g, Jobric B b A S 2R S
B AR A B i 19 B 2R U 1 29 fif 48, AEAE
RERIAEE, FE LA IR AR
Fe3 M A bR iC Bs Ao AR 0 Ko, FE e 1
LR, M e fn h iR B . WIDAR 53k
TE X KK BEAT & R 24 a1 N, E 8% DR R I 2

PEREBCAL 00w 2y T4 R, HLSRIR HoAT RAF 0 &
. o6, o T iUk 2 (WIDIAR 57
%) AR, ERUE R MR ICREPL B R 50% 5,
B 6 LR 40 Sy e o 5 B AR o 1 00 B
a3, WUR RO S T 50% 1F h SLE R 4L .
O %o AL S5 7 P A b LB S R I 3,
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Fig. 6 Comparison of time consumption of four algorithms
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KA, {EAEE Semi P 951 Semi D B A #5
AR AR H . H B A AL A 3% K, WIDAR 5
A B 25 B0 v R R v 2 TR 4 SR AT KR
WA . R WIDIAR 35, %@ Pk 24 i 4
HEAT = B, RENS A SOk A R, A
F WIDAR 5%, REfS 7 29 K& AYIHE] . 2458
R 4 1 K/ A 100% B, #E Mushroom 545 4
Hh, SR B 75 T8 e 24 1] 501 2h 25 R R 4k 24 TR 4
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Table 4 Comparison of attribute reduction results
AEIEE S WIDIAR WIDARH 1

Automobile 13,252 24,7,6,25,1
Soybean(Large) 1,7,6,15,10,17,4,35,12,8,3,21,30 1,7,6,15,10,35,4,21,3,22,2,28,9,13,8,17,11,16,19,24,30,5,12,14,31

Dermatology 34,4,32,3,16,1,2 4,3,19,2,32,17,34
Cylinder Bands 2,35,253 2,29,22.3

Mushroom 9,3,22,1,2,15,5,21,14,13,20,12,17,7,6 9,3,22,1,2,15,5,21,14,13,20,12,7,17,6

Letter Recognition  2,15,8,9,11,3,6,4,7,1,12,10,5,16,13,14

2,15,8,9,11,3,6,4,7,1,12,10,5,16,13,14
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