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Multilabel Feature Selection Based on Fisher Score with Center Shift and Neighborhood Intuitionistic
Fuzzy Entropy

SUN Lin' and MA Tianjiao®
1 College of Artificial Intelligence, Tianjin University of Science and Technology, Tianjin 300457, China

2 College of Computer and Information Engineering, Henan Normal University, Xinxiang, Henan 453007 , China

Abstract The edge samples in the existing multilabel Fisher score models affect the classification effect of the algorithm. It has
the available virtues of stronger expression and resolution when using neighborhood intuitive fuzzy entropy to deal with uncertain
information. Therefore, this paper develops a multilabel feature selection based on the Fisher score with center shift and neighbor-
hood intuitionistic fuzzy entropy. Firstly, the multilabel domain is divided into multiple sample sets according to the labels, the
feature mean of the sample set is calculated as the original center point of the samples under the labels,and the distance of the
furthest samples is multiplied by the distance coefficient,the edge sample set is removed,and then a new effective sample set is
defined. The score of each feature under the labels is calculated after center migration processing and the feature score of the label
set. Then,a multilabel Fisher score model is established based on center migration to preprocess multilabel data. Secondly, the
multilabel classification interval is introduced as the adaptive fuzzy neighborhood radius parameter,the fuzzy neighborhood simi-
larity relation and fuzzy neighborhood particle are defined, and the upper and lower approximate sets of the multilabel fuzzy
neighborhood rough sets are constructed. On this basis, the rough intuitive membership function and non-membership function of
multilabel neighborhood are proposed,and the multilabel neighborhood intuitionistic fuzzy entropy is defined. Finally, the formu-
las for calculating the external and internal significance of features are obtained,and a multilabel feature selection algorithm based
on neighborhood intuitive fuzzy entropy is designed to screen the optimal feature subset. Under the multilabel K-nearest neighbor
classifier, experimental results on nine multilabel datasets show that the optimal subset selected by the proposed algorithm has
great classification effect.

Keywords Multilabel learning, Feature selection, Fisher score, Multilabel fuzzy neighborhood rough sets, Neighborhood intuitio-

nistic fuzzy entropy
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F1 9D SHRCEIREN AR AR (PMU Y LT (5 B SRR AE HE P 19 P £ 4R i R AE 3
Tablel Description of nine multilabel datasets B (FIMP) B 35 F ok ReliefF B9 22 b7 10 B0 AiF 108 54 7
Fe HEE HAN BEX FRHE FBEAH VHE WKL (MFEFSR)P F13: F Fisher score 5 #0841 5 7Y 22 45 10 B 4E
1 Birds 645 260 19 Audio 322 323 ﬁj’%ﬁ?{(MLFSF) [37] . 5!7 ﬁl‘ R jﬂ T I@ HH MFESCS ﬁ/f l:‘l"]ﬁ%(
2 Cal500 502 68 174 Music 335 167 o . o .
. _ LRI M T 3 Fh X . £ 45 i2 Fisher score ik
3 Computer 5000 681 159 Text 2000 3000 _ T ]
4 Emotion 593 72 6 Music 391 202 (MLFS)* 3 F ot i B 1) 2 45 i Fisher score 54 (MF-
5 Flags 194 19 10 Images 129 65 SCS) Al & F 4B sk & 58 B W 69 £ bR i R AE Bk PR Ak
6 Image 600 294 5 Image 400 200 (MLNIE), FEHE 01 &, MLNIE B ¥ AR AR &2 1
T Beom o LT0Z 0102l Text LIz 5T £ 245 SR T i 1 R L0 2 MRS AE B PR . 76 O B E
8 Scene 2407 294 6 Image 1211 1196 B
i 5498 N ’ oz < X P e 4 25 Aho
9 Yeast 2417 103 14 Biology 1500 917 5 AR RR (AP, HL, RL, CV A OF) WAG 50 9 53 2 1 e
kT A S 25 Y — B , MFS-MCDM, SSFS, SCLS, MD-
4.2 MLKNN 5 238 TSR & R 3L MR.PMU Fil FIMF 3% 6 53 19 55 50 808 4 1 (1 k387,

H T K MESNE 503 19 3 28030 A SCk £ 8 Al vk
PEAT LOHR AL 4 - kT 2 4 o D 3 19 & A 00 R AR 5 B Bk
(MFS-MCDMD B0 3 3 52 1% 7 78 5 AE F A 10 45 44 45 1F i
PR L (SSFS)PY BT AT 4 & ofi W) A9 K AR 10 4 Z2 FRic R iE
PR FL (SCLS)YTH S+ B KR M A B /N TUAY 19 £ ki
fE 3% #5575 (MDMRO P 3+ £ 0 L7 B W Z AR 0 R 1F %

o T ORIE S0 0 2 1 L S50 S B Fi BRSO 38 J i L 9 A
ByE g U R AR AR 5 H — B FN i 8 [5,10,15, 20,
25,30,35,40,45,50], % F4RE BN T 50 19 Flags $E 5 (10
FN %% #[2.4,6.8,10,12,14,16,18], £ 25 T 12 Fhi
AR 9 A ZARIC KR 5 LY 5 A AR 0 S50 X gk “r
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Table 2 Experimental results of twelve algorithms on nine multilabel datasets in terms of five metrics
¥ HiE Birds Cal500 Computer Emotion Enron Flags Image Scene Yeast
MFS-MCDM 0.5302 0.496 6 0.6134 0.7815 0.6103 0.8425 0.7288 0.8058 0.7551
SSFS 0.5143 0.4945 0.6059 0.7584 0.6585 0.8372 0.7208 0.7727 0.7312
SCLS 0.4435 0.4942 0.6317 0.7496 0.6589 0.8024 0.7437 0.8163 0.7563
MDMR 0.4158 0.4959 0.6304 0.7551 0.6566 0.8462 0.7058 0.7633 0.7579
PMU 0.4435 0.4930 0.6093 0.7143 0.6483 0.8411 0.7002 0.8034 0.7562
APCA) FIMF 0.4074 0.4959 0.6203 0.7510 0.6548 0.8410 0.6791 0.6906 0.7552
MFRS 0.6976 0.4881 0.6218 0.8130 0.5576 0.8113 0.6588 0.7403 0.7543
MLEFSF 0.6903 0.4942 0.6169 0.7750 0.5760 0.8385 0.6735 0.8078 0.7457
MLFS 0.7019 0.4950 0. 6061 0.7999 0.5917 0.8239 0.7257 0.7481 0.7471
MFSCS 0.7014 0.4956 0.6333 0.8020 0.5809 0.8321 0.7240 0.7433 0.7562
MLNIE 0.7106 0.4951 0.6181 0.7943 0.6214 0.8321 0.7010 0.8108 0.7421
MFSNE 0.7327 0.4972 0.6387 0.8175 0.6404 0.8502 0.7698 0.8231 0.7614
MFS-MCDM 0.0471 0.9655 0.0421 0.2302 0.0544 0.5802 0.2050 0.1066 0.2014
SSFS 0.0495 0.9648 0.0427 0.2418 0.0498 0.6413 0.2164 0.1290 0.2137
SCLS 0.0499 0.9651 0.0398 0.2500 0.0495 0.6330 0.2110 0.1073 0.2006
MDMR 0.0505 0.9657 0.0398 0.2409 0.0505 0.5934 0.2240 0.1348 0.1999
PMU 0.0504 0.9667 0.0416 0.2673 0.0505 0.5934 0.2270 0.1137 0.2006
HL(Y) FIMF 0.0520 0.9657 0.0409 0.2252 0.0501 0.5934 0.2340 0.1587 0.2021
MFRS 0.0502 0.1392 0.0400 0.2063 0.0578 0.2812 0.2440 0.1405 0.1998
MLFSF 0.0562 0.1379 0.0407 0.2062 0.0562 0.2803 0.2279 0.1161 0.2064
MLEFS 0.0526 0.1378 0.0425 0.1889 0.0544 0.2835 0.1980 0.1388 0.2036
MFSCS 0.0556 0.1379 0.0390 0.2104 0.0557 0.2817 0.2090 0.1469 0.1976
MLNIE 0.0529 0.1371 0.0408 0.1964 0.0525 0.2813 0.2239 0.1102 0.2091
MFSNE 0.0491 0.1365 0.0389 0.1561 0.0511 0.2462 0.1841 0.1045 0.1947
MFS-MCDM 0.1944 0.1823 0.0982 0.1864 0.1034 0.1823 0.2258 0.1201 0.1742
SSFS 0.2138 0.1831 0.1004 0.2010 0.0913 0.2078 0.2477 0.1463 0.1925
SCLS 0.2655 0.1833 0.0909 0.2056 0.0921 0.2482 0.2167 0.1129 0.1745
MDMR 0.2591 0.1818 0.0903 0.1994 0.0944 0.1813 0.2550 0.1444 0.1710
PMU 0.2585 0.1818 0.0980 0.2570 0.0949 0.1977 0.2483 0.1290 0.1723
RLCY) FIMF 0.2586 0.1818 0.0955 0.2012 0.0935 0.1823 0.2662 0.1994 0.1747
MFRS 0.1278 0.1879 0.0929 0.1579 0.1025 0.2000 0.3117 0.1529 0.1777
MLFSF 0.1288 0.1893 0.0997 0.1921 0.1025 0.2023 0.2732 0.1138 0.1832
MLFS 0.1153 0.1874 0.1001 0.1650 0.1035 0.2067 0.2354 0.1498 0.1832
MFSCS 0.1211 0.1884 0.0862 0.1676 0.0973 0.1944 0.2479 0.1515 0.1738
MLNIE 0.1169 1882 0.0973 0.1630 0.1003 0.1979 0.2732 0.1169 0.1847
MFSNE 0.1127 0.1819 0.0842 0.1560 0.0913 0.1907 0.2102 0.1082 0.1691
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ECR % Birds Cal500 Computer Emotion Enron Flags Image Scene Yeast

MFS-MCDM 0.5465 0.0838 0.4650 0.3119 0.3472 0.1406 0.4200 0.3169 0.2356

SSFS 0.5872 0.0838 0.4730 0.3455 0.2435 0.1500 0.4300 0.3661 0.2508

SCLS 0.6454 0.0898 0.4580 0.3614 0.2470 0.2031 0.4000 0.2977 0.2298

MDMR 0.6744 0.0898 0.4543 0.3564 0.2435 0.1563 0.4450 0.3905 0.2366

PMU 0.6395 0.0898 0.4700 0.3614 0.2694 0.1719 0.4700 0.3904 0.2366

FIMF 0.7035 0.0898 0.4627 0.3515 0.2453 0.1250 0.5000 0.4983 0.2366

OECY) MFRS 0.3746 0.1557 0.4537 0.2426 0.3869 0.1846 0.5300 0.4323 0.2290

MLFSF 0.3622 0.0958 0.4587 0.2970 0.3748 0.1385 0.5075 0.3227 0.2388

MLFS 0.3467 0.0898 0.4730 0.2723 0.3282 0.2154 0.4200 0.4189 0.2399

MFSCS 0.3467 0.0898 0.4523 0.2525 0.3627 0.1692 0.4229 0.4281 0.2377

MLNIE 0.3529 0.0958 0.4570 0.2723 0.2902 0.1846 0.4627 0.3069 0.2563

MFESNE 0.2977 0.0898 0.4500 0.2327 0.2850 0.0635 0.3333 0.2901 0.2257

MFS-MCDM 2.2755 127.990 4.6820 1.9851 13.9260  3.6769 1.1750 0.7032 6.4569

SSFS 2.5542 129. 300 4.7290 2.0842 12.8950  3.8400 1.2520 0.8329 6.6772

SCLS 3.2012 129. 370 4.3697 2.1139 13.0415  4.0460 1.1650 0.6681 6.4482

MDMR 3.0495 128.990 4.3480 2.0891 13.1606 3.7308 1.3200 0.8253 6.3642

PMU 3.0526 128.990 4.6520 2.3614 13.4128  3.7231 1.2900 0.7492 6.3708

. FIMF 3.0526 128.900 4.5580 2.0545 13.2038  3.7000 1.3550 1.0953 6.3740

v MFRS 3.4644 130. 371 4.4272 1.7973 13.9827 3.7231 1.4750 0.8637 6.3522

MLFSF 3.4768 130.120 4.6510 1.9307 14.1813  3.7692 1.3532 0.6622 6.5529

MLFS 3.3684 130. 186 4.6620 1.8317 14.3903 3.7846 1.1900 0.8428 6.4613

MFSCS 3.4644 129. 988 4.1140 1.9257 13.6235 3.7385 1.2289 0.8411 6.2814

MLNIE 3.3189 130. 551 4.5837 1.8218 13.8843 3.7385 1.4030 0.6823 6.4798

MFESNE 2.9674 128.766 4.0180 1.7970 13.0147  3.4923 1.1443 0.6229 6.2650

SNTER 2 ST AR N AP F AR R F L 5 H AL 11 Fhxd
FE 5 %6 M EE . MFSNE %2 35 7 Birds, Cal500, Computer, Emo-
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16 Enron 048 % I, 5 & LA MDMR B 3:4H 25 1. 85% ; [
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I A L 3 I TT i S Fisher score 53 AN A T 1 b 2 B0 %k
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fE AR AR AR F M, UL, 78 HL #8 4% I, MFSNE 8 3 %%
EMELF . N RL IR EF 5 HA 11 FhE A7 L, MF-
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Ml Yeast X 7 NEHRAE LRI M. 16 Cal500 FHR4E L. 5
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0.01% ;7 Flags B4i 4 I, i1 T U 45 R O 8 55 AF AH OGP &5 19
FEAE, 530 MFSNE 89 oK 38 3l i f . 5 it 9 MDMR 8 1%
AA2E 0.94% . Bk, 7E RL 4845 |, MFSNE 58 5 K F it
RIf. M OE 4845k F , 5HAh 11 B8 %48 1, MFSNE #i%
7E Birds, Computer, Emotion, Flags, Image, Scene fll Yeast iX
TABIEE R &M, H A, 7E Birds, Flags fil Image iX
3R AR B RIBAT 40 LR JE g MLFS B3k . FIMF &
A SCLS 53K T 4. 91%,6. 15% Ml 6. 67 % s ££ Cal500 %
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A2 0.60% ;7€ Enron 454 I, 5 &0 SCLS & 7k A7 2
4.15% . M OE #8453 10 & k& , X 7] BE 2 B b 36 25 19 38 45
AR T BG4 O A A A AR ] BUM A R . B 7 OE
$ebr £ MFSNE Bk sk R BMHBH. N CV ISRk E. 5H
flt 11 #h % ¥ 46 k. MFSNE % # 7 Computer, Emotion,
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