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Review of Shadowed Set for Fuzzy Data Approximation Processing
GAO Man"?** ZHANG Qing-Hua">** WANG Guo-Yin*® YAO Yi-Yu®

Abstract Shadowed set (SS) is a kind of uncertain knowledge discovery model which carries out three-way approx-
imate processing on fuzzy sets. It can effectively approximate and partition the uncertain objects with precise val-
ues in fuzzy sets, so as to reduce the decision partitioning cost and calculation loss of uncertain objects in fuzzy de-
cision-making process. Firstly, the development of shadowed set is reviewed, and introduces its research status and
content from four aspects: Model construction, theoretical properties, data analysis and application research. By
summarizing and analyzing their core ideas, methodological systems, interrelationships, and differences, etc., this
paper provides reference for subsequent research in this field. Subsequently, the connection between shadowed set
theory and other uncertainty problem handling theoretical models is discussed and analyzed, especially the differ-
ences, connections and complementarities between shadowed set and fuzzy sets, rough sets, and three-way decision
theories. Finally, based on the above four research aspects, some current challenging research problems are ana-
lyzed and prospected.
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Fig.1 Four main aspects of shadowed set research
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Fig.5 The game variation of two fuzzy entropy losses
with decision threshold in FE-GTSS
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Table 7 Research summary of data analysis based on shadowed set
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Table 8 Summary of application research based on shadowed set
25 WFF A 2 SR IR 3
T B AL XA E R, R R e T IR R E
ST 5 B ) BB R 2 B [69] ﬁg%ﬁﬁﬁﬁg?x DX I PR A it o e R, 4R e T B R R 4
ET PR ERE B RREE [70] AR T IURGER, FRTE BRI R, e T BB RRE
ST B R R X LL I s Sk [71] AT BERREM2RSE, LBl T BGRB8 s i Tt
a2 LI AEEANNEL (EL N D T YRR (5 E L ESHIEN
L ETRERARREIRER RIS R (7)o SR EIELES KA TR AR

T PR R PIR B IR ik (73]

ST BN W B A 24 W 7 i

(R 040 K55 [74]

KL T BRI 2 B BOR B, KOS T I 2RI TR 4506 LUK 73 SR A
e, e BRI A

SEIL T R AR 1 3R 1 ORI e B DA bR AR A A RO R, R T
IERREA RIS, I bt 1 BR 2 et ae

H T A RS A B DR ek TR I R R R IR R ([75)]

GG T IR A DX A TR O R A R R B R

BeIT f Ak EE :%T%%%%%%X%@@ﬁ%&@ﬁ&W%%[m TR T MR X SR b DR B A R 2 4G T LR
A AVIES
ST BN SRS E SIS IR T (R TSR ST SR R U, S0 T S A
{3 52 Fi T
g CETXEBEEANP A IEE EEL  SET U FECR NI A B R, Dy Bl A e
7 el ) 2 T —Figi A
T 79 ;g?%%ﬁ%ﬁ%ﬁﬂ%ﬂwﬁ%ﬁ?ﬁﬁ%?ﬁ%%%ﬁmﬂ%%
R e T I B AR AR EHEAT A, BT R B R R G %
. ST B0 TR 5 13 B UL R D o S0 B0 e ey B R Rk
RAEAF
k> RE LR R AN E M, SR T IR 5, JFfE
P gr] WO RGBT 0 RN, M T DAL, IR

EFRANE A P SEA A S

B, T RE A S22 B A B R g, H 5 HAh 7%
Z IR % RN ARG R
A AT e P ) R0 Ak B R AR PRI R

FE 4 AR Be M5 B, Ul R E s gk, 2
PR e B . KB R P v s S5 4V |,
Volume, Variety, Velocity, Value. T #i{a )\ K%
P oR R EORG « 25 D0 A7 ECHBAZ 4 WA R ) —
AN RHR IR . ARG ITIEA NSRS 2 Givh i s B
W VREE S I RGNS 2 55, SR, 1R B 4Ry
FUR B RE B H A B AN E 1 IR R A AE
Pedn: 1) BT 2500 e e A i RN 22 Y S A R T
R E M, 2) BT, HiEEFERS
B3 W E B R AN E M 3) BT AR IAN T
2 1 BOME SR By SR BN E 15 4) BT R1iR 4
SRE VPN AR HEAS — BURT R 22 BT SR AN
JE . I A% SRR 43 B BHE 42 48 A Ak B ) 7
FOTVEARRE 76 A& FH, 75 28 i B o 7 R
ABE Q0T G Ae] A 8 A 42 i 1 R BT AR AE 1)
AN 7 M D SR 224 T R B A R R R I A — S 5%
) R

FE 4 ET N TR gedis, Ktk HM 2 TE R
Ab B ) — PR B AT RE A, FEA T AEA
e 1 BORA R ARSI R i EERE S,

A SEAEE R B AN [RDRE AL R FE BA AR B 45 JE oK
SEPNT A 2% 1) AR (PSR A, FEANREFR S — HAR T ke
FERY M — R g B LA oAy
NG RIMAR A R SR 2 Br ) 8 ml 47
(YA AL i 5 0 0 A, DT S LK 52 4% ) 8 11 i AL
FUR R T, 12— ol N S8 1825 A ok
KA A Z% 1) L 5 AR T AERE AL 3 5 40 b
IR R R 5K G BRI 208 e A
AR NI TR AR, X PR U RE 05K 5 2 £ i it
T R, AT SEBLTH B RCR F P . Beak,
JALAERT 88 AT, R0 S (] kAR A R T B R R O )
2z —, NSRRI AN 52 PR B e R S A
TRAT J4 ) RS RO P AR R . TR, 6 AN [ A Y
TN FECHE RO AR AN G R 5 ) A 2
BT W2 A WO, M0 24 AT R S AN S 1 n) A 1)
WL T B SAR T A AROR AR KRS RN, R s [
AR B AER = SZ R 2 RE AR 4
ARERL3 0T MR 0 AT 04 22 R0 B A S T B 09700
s HAZ O BRI 9 s,

g BRTIR, B4 AN DR T S BRI AR 2 ]
Foe R ERE, il 7 fros. AT EESE 5
SEFIR M CBEAR RS BT IR S SR A
REEE DL = SRR 2 AR &R



1920 H | (4 =4 i 50 &
F 9 RITHEIEIR R B R0 AR R g
Table 9  Summary of the main models and core ideas of granular computing theory
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Fig.7  Brief relationship graph between
different granular computing theory models

partition based on shadowed set idea
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