& | pa =2 -+

CAAI TRANSACTIONS'ONJINTELEIGENTY S"'ﬁST'EM.

4

7 58 2 B8 v T 1 R S U BRI I 4 0 vk
e, DI, EE, EEW

FIHASLC:

JEZR, BN, B, 2. N8 s Bl rh T ) R SR A3 AR AE RO TIA() . B RE R GE I, 2021, 16(3): 493-501.

TANG Rong, LUO Chuan, CAO Qian, et al. Incremental approach for feature selection in incomplete data while updating feature
values|J]. CAAI Transactions on Intelligent Systems, 2021, 16(3): 493-501.

TELR )15 View online: https://dx.doi.org/10.11992/tis.202006045

L] RERGBR A HAN SO
SIFRCA TE R RGN R AR PR A

An incremental attribute reduction algorithm for incomplete decision system with weak labeling

BHER G FR. 2020, 15(6): 1079-1090  https://dx.doi.org/10.11992/tis.202001017
NEFIRRGE N ZRE R ORI

The multi—class—specific generalized decision preservation reduction in incomplete decision systems

BIRE RG] 2019, 14(6): 1199-1208  hitps://dx.doi.org/10.11992/ti5.201905059
EEARAEATE # I  S b B RRR U

Knowledge acquisition model of concept lattice in an incomplete formal context

BHE ARG AR, 2019, 14(5): 1048—1055  hitps:/dx.doi.org/10.11992/tis.201809021
ARG RE N AR AR R R G R M2 T Bk

Attribute reduction algorithm of the incomplete neighborhood decision system with variable precision

B BE RG24, 2017, 12(3): 386-391  https://dx.doi.org/10.11992/tis.201705027
S HURE SR AR 43285 BUR AR FRA AL O RR TR S 56 1k

A feature selection approach based on rough set relative classification information entropy and particle swarm optimization

BHER SR, 2017, 12(3): 397404 hitps://dx.doi.org/10.11992/1is.201705004
FF AT E B RGN — AR B R LR 4

Triangular fuzzy number decision—theoretic rough sets under incomplete information systems

BHERG R, 2016, 11(4): 449-458  hitps://dx.doi.org/10.11992/tis.201606016



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202006045
https://dx.doi.org/10.11992/tis.202001017
https://dx.doi.org/10.11992/tis.201905059
https://dx.doi.org/10.11992/tis.201809021
https://dx.doi.org/10.11992/tis.201705027
https://dx.doi.org/10.11992/tis.201705004
https://dx.doi.org/10.11992/tis.201606016

5516 B 3 M B OB R & o i Vol.16 No.3
2021 45 H CAAI Transactions on Intelligent Systems May 2021

DOI: 10.11992/ti5.202006045

AEFHERERFEEERNIESEFEREFETE

(wn X HEMNFR, @ KA 610065 )

# OE PR, SR R R SRS RS o BN Bh AR 58 A B B R R AE BE B R R, $2
T — I T A AR RS SR AR AN R R RS i 1 B AR B k. B, B T ARG B ARG PRI E
AT H B ISR b AR 4 5 PR A R S A TR, 438 T 1 S RRAE B B DA o DU R T & A AR B
034 BT S, FRR AL S I BDE & AR T3 R B R E R R O, R T
AN 58 B BCHRE T T () R AE (B B A5 BT 3 R AR R R B R . B, TEARUE UCT BUHE 45 [ A4 250G B | pe s ok
REFNTHERLHE 3 A4S J5 THON S B 2 10 9 1 3 80 1 O E N R e AT T SR IR IE

KRR FROE R 4B 21T MRS SR s 5 B NS4 80 s SR (E; Jo R R S

FESES: TPIS XHiIRE: A XEHS: 1673-4785(2021)03-0493-09

PG AR ERE, FILEE, S A& HETERSEEERNEEFERERZ J). BRREFH, 2021, 16(3):
493-501.

#=5| A%: TANG Rong, LUO Chuan, CAO Qian, et al. Incremental approach for feature selection in incomplete data while
updating feature values[J]. CAAI transactions on intelligent systems, 2021, 16(3): 493-501.

Incremental approach for feature selection in incomplete
data while updating feature values

TANG Rong, LUO Chuan, CAO Qian, WANG Sizhao
(College of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract: In practical application, data often exhibits incomplete and dynamic characteristics. For the feature selection
problem in dynamic incomplete data, an incremental feature selection method based on the tolerance rough set model
and information entropy theory is proposed. First, the update patterns of conditional partition and decision classification
are established based on the variation of feature values in incomplete information systems. The incremental computing
mechanism of incomplete tolerance information entropy as the evaluation criterion of feature importance is built sub-
sequently. Such an incremental mechanism is integrated into the iterative calculation of feature importance during the
heuristic search of optimal feature subset, and an incremental feature selection algorithm for dynamic variation of fea-
ture values is developed. Finally, the effectiveness and efficiency of the proposed incremental algorithm are verified on

several standard UCI datasets in terms of classification accuracy, decision performance, and computing efficiency.
Keywords: feature selection; dimensional reduction; rough set; information entropy; incomplete data; missing values;

heuristic search; incremental learning
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Table 1 Description of the datasets
UGS HEARL EIEEL Bl
Hepatitis 155 20 2
Audiology 226 69 24
Cancer 286 9 2
Soybean 307 35 19
Dermatology 366 34 6
Wisconsin 699 10 2
Car 1728 6 4
Ozone 2534 72 2
kr-vs-kp 3196 36 2
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Table 2 J48 classification accuracy comparison %

A TS HFS-CE-IDS& 1

IFS-CE-IDS#.:

Hepatitis 70.32+0.4570 67.10+0.4818
Audiology 30.53+0.204 1 30.094+0.2058
Cancer 60.14+0.5114 60.14+0.5114
Soybean 44.66+0.1907 43.78+0.193 1

Dermatology

41.26+0.3753

41.53+0.3745

Wisconsin 72.25+0.444 1 72.39+0.4380
Car 49.83+0.3667 49.83+0.3667
Ozone 73.28+0.4425 73.2840.4425
kr-vs-kp 70.06+0.4195 70.06+0.4195

% 3 Naive Bayes 77 B E L&

Table 3 Naive Bayes classification accuracy comparison %

Hlute HFS-CE-IDSH&.#%: IFS-CE-IDSH& %
Hepatitis 63.87+0.4789 66.45+£0.4722
Audiology 28.76+0.1862 30.09+0.1858
Cancer 65.73£0.491 1 65.73+0.491 1
Soybean 34.55+0.204 8 32.21+0.2076
Dermatology 46.72+0.3368 44.54+0.3382
Wisconsin 73.82+0.4509 73.10+0.443 6
Car 49.07+£0.3687 49.07+£0.3687
Ozone 69.81+0.4882 69.65+0.4869
kr-vs-kp 63.74+0.4715 63.74+0.4715

F4 SVMHEBEILEK

Table 4 SVM classification accuracy comparison

HtE HFS-CE-IDSH = IFS-CE-IDSH
Hepatitis 70.32+0.544 8 70.32+0.544 8
Audiology 23.01£0.2533 24.7840.2504
Cancer 64.69+0.594 3 64.69+0.594 3
Soybean 43.19+0.244 5 42.3140.246 4
Dermatology 46.72+0.4214 47.54+0.4182
Wisconsin 73.53+0.5145 72.82+0.5214
Car 49.07+0.4513 49.07+0.4513
Ozone 73.24£0.5173 73.2840.5169
kr-vs-kp 69.06£0.556 3 69.06+0.5563
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