ETT XEEMZRERZIRE BBEHR
Bk, BN, RIE, PUKE, WAk

FIHASLC:

Bk, B A R, M SE T T S N 2R Y 2 TR BRSBTS B RE R SE IR, 2023, 18(1): 173-185.
QIAN Jin,TONG Zhigang,YU Ying, HONG Chengxin,MIAO Duoqian. Multi—source information fusion through generalized adaptive
multi—granulation[J]. CAAI Transactions on Intelligent Systems, 2023, 18(1): 173-185.

FELE L View online: hitps:/dx.doi.org/10.11992/tis.202208030

L] RERGBR A HAN SO
I ACH R E B E SRS £ B LR

Generalized dominance—based multi—granularity intuitionistic fuzzy rough set and acquisition of decision rules

BIRE RS FR. 2017, 12(6): 883-888  https:/dx.doi.org/10.11992/tis.201706034
B TIEA P 220 i 20 7 i MRS 4R 1 B[

Evidence—theory—based numerical characterization of multi—granulation covering rough sets

BHER LK. 2016, 11(4): 481-486  hitps://dx.doi.org/10.11992/tis.20160601 1
TR /IR I T 1Y 200 B 7 o R R AR AR

Multigranulation covering rough sets based on the union of minimal descriptions of elements

BHE ARG AR, 2016, 11(4): 534-538  https://dx.doi.org/10.11992/tis.201605034
MG RE R LI —— R RS 5 vk

From human intelligence to machine implementation model: theories and applications based on granular computing

BIRERGE . 2016, 11(6): 743-757  https:/dx.doi.org/10.11992/tis.201612014
SR HPRETH B8 S AN i W 2 7 i

A method for ascertaining the weight of attributes based on granular computing

BHER G L. 2015(2): 273-280  https://dx.doi.org/10.3969/j.issn.1673-4785.201312008



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202208030
https://dx.doi.org/10.11992/tis.201706034
https://dx.doi.org/10.11992/tis.201606011
https://dx.doi.org/10.11992/tis.201605034
https://dx.doi.org/10.11992/tis.201612014
https://dx.doi.org/10.3969/j.issn.1673-4785.201312008

%18 B 1 W O R & ¥
2023 4 1 ]

Vol.18 No.1

CAAI Transactions on Intelligent Systems Jan. 2023

DOI: 10.11992/tis.202208030
[ £& H AR B 3k : http://kns.cnki.net/kems/detail/23.1538.TP.20221104.1628.002.html

BT XEBENZHAENZRERMEMR

s 1 5 1 =1 . 1 w2 1,2
/‘f/k(.jit ’ i——/aéﬂ ’ %}E b );%7?(% ’ %j‘j&iﬁ
(1. ARBRF HM4FR,IH §3 330013;2. AFRF ©TF 54282 82%%, LiF 201804)

/

7 E: SRR RLR P O (B R A RN . R HZORIE RE N 2 A Bl 2 RS BT A&, IR
I —BE B RN . A MR Z 8205 BRL G 7 1k X6 B 0 1HURE B R SR AR [ 7 0 18, SR T, AR T )
I N SR RN OF 1R Tk 7 A 12 | i I E G W v RS R Y - R R RN VA2 N [ PRS0 | A = v Y RN % A i:
BEE 5] ARSI R RE E, 4810 T 7 S B R 2R AR SE A . SRS, R 2 B il SR e T
T AR X2 AR A B RS T DLSE o — > SRR R Bk E S N b AR AR OB R Y A X,
WS T X SR A Se PR . B Ja, 0 S0 45 SRR B, JIr B AR AL Y S 0 o R 0 M, O O A B
KR 2GR [FRAG; ORISR MURELE; ) L HE N R R0 3 N B {E 5 0Ok B
FESES . TP39]1 XBFREL: A XEHS:1673-4785(2023)01-0173-13

RS AR ki, EXWN, RE, & BT NAENSHNENSEEEMAEWMR J). TRAZFR, 2023, 18(1):
173-185.

#1325 A183(: QIAN Jin, TONG Zhigang, YU Ying, et al. Multi-source information fusion through generalized adaptive multi-
granulation[J]. CAAI transactions on intelligent systems, 2023, 18(1): 173—185.

Multi-source information fusion through generalized
adaptive multi-granulation

QIAN Jin', TONG Zhigang', YU Ying', HONG Chengxin', MIAO Duogian'”

(1. College of Software Engineering, East China Jiaotong University, Nanchang 330013, China; 2. College of Electronic and Informa-
tion Engineering, Tongji University, Shanghai 201804, China)

Abstract: The multi-granulation rough set model is an effective information fusion strategy. In this paper, this strategy
is used to fuse multi-source information from multiple perspectives, and then this information is translated into a consist-
ent information representation. However, most existing multi-granulation information fusion methods use the same
threshold value for each knowledge granularity. As we all know, the origin and noise differ among information sources,
and the threshold values of the corresponding knowledge granularity should differ. To this end, in this paper, a general-
ized adaptive multi-granulation rough set model is proposed by combining a single-parameter decision-theoretic rough
set with a generalized multi-granulation rough set. Then, four types of generalized multi-granulation models are de-
signed based on typical fusion strategies so that all models can obtain threshold pairs corresponding to knowledge granu-
larity by setting a compensation coefficient (. Furthermore, the relevant properties of these models are discussed. Fi-
nally, the experimental results demonstrate that the proposed model is more flexible and reasonable in practical applica-
tions.

Keywords: multi-source information; information fusion; decision-theoretic rough set; rough set; generalized adaptive
multi-granulation; multi-granulation; adaptive thresholds; knowledge granularity
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Table 2 Multi-source decision table

H, H, H;
U d
a @ b, b, bs . 6 G
X 1 0 1 1 0 0 1 1 0
X 1 0 1 1 0 0 1 1 1
X3 1 0 1 0 1 0 0 0 1
X4 0 1 0 1 0 1 1 0 0
Xs 0 1 1 0 1 0 0 0 1
X 1 0 0 1 0 0 1 1 0
X7 1 0 1 0 1 0 0 0 0
Xg 0 1 1 0 1 1 1 0 1
X9 1 0 1 0 1 1 1 0 1
X10 0 1 0 1 0 1 1 0 1

1 g 1 i%Cﬂlﬁiﬁ}% idXTU# ﬁﬂﬁ',«n
LI

U/Rc, = {{x1, %2, X3, X6, X7, X0} , {4, X5, X5, X10}} 5
U/Rc, = {{x1, %2}, {x3, X5, X7, X8, X0}, {X4, X6, X10}} »
U/Rc, = {{x1, X2, X6}, {3, X5, X7}, (X4 X5, X0, X10}}

U/Ry = {{x1, X4, X6, X7}, {2, X3, X5, X5, Xo, X10}} o

IRJE T3 L) AR T SR B PE Do DI S5 A
REFE P FIP,, W 3 7R .
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TR Do DI EEXT, 35 W3 4 F3E 5 s,
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Table 3 Conditional probability AR YJR A T L Fr A
H, H, H; M _AMGOO:Z(DO) = {X¢},

Py P, Py P, Py P,

3
M; —AMGO,Q(DO) = {X1,X2,X3, X4,X6,X7,X9, X10},

X 0.50 0.50 0.50 0.50 0.67 0.33 o
M — Ay :G(Dl) = {X3, X4,X5,X7,X3,X0, X10},

X 0.50 0.50 0.50 0.50 0.67 0.33

X, 050 050 020 080 033 067 My — Angna(Dy) = {X1,2, X5, Xy Xs XX X Xos X10} o

X4 0.25 0.75 0.67 0.33 0.25 0.75 Xﬁ@%ﬁ%ﬁfﬂ%&;ﬁ

X, 025 075 020  0.80 033 0.67

X 050 050 0.67  0.33 0.67  0.33 Z 'MS ~ Aviays

X 050 050 020  0.80 033 067 @n(U/D) = =3

X 025 075 020  0.80 025 075 Z 'MS
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X 025 075 067 033 025 075 IR SRR 1 3E L4 5
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Table 4 A pair of thresholds of D, M; —Pono AS(DO) = X120, %)

U i e e My = Poaig™ (D)) = (x55,3%)
(ai,by) (a2,b,) (as,b3) 3

X (071,029)  (0.71,029)  (0.60,0.19) Ms = Prsi (D)= 3, x5,27, %3, 25)
X, (071,029)  (0.71,029)  (0.60,0.19) X il I UFT“
Xy (071,029)  (1.00,047)  (0.81,0.40) ‘ My — Py
Xo (1.00,044)  (0.60,0.19)  (1.00,0.44) o (U/D) = !
X5 (1.00,044)  (1.00,047)  (0.81,0.40) ‘mw
Xo  (0.71,029)  (0.60,0.19)  (0.60,0.19) =
X, (071,029)  (1.00,047)  (0.81,0.40) 3)TEMyH, N MS-O0OAMG FEHUTE A~ T 3
Xy (1.00,044)  (1.00,047)  (1.00,0.44) ES iU i V| Wi VA S
Xo (071,029)  (1.00,047)  (1.00,0.44) My — Oopnic®*(Dy) = {2,235, Xo10)
X (1.00,044)  (0.60,0.19)  (1.00,0.44) T 0o (D) = (X1, . oo o 10)

0.3
M — Ooamc " (Dy) = {x3, X4, X5,X7,X5,X0, X10}

x5 REDLEHBEN
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Table 5 A pair of thresholds of D, Mg — Ooavc (D) = {X1,%2,X3, X4 Xs5,X6, X7,Xg,X9, X10}
U H, H, H, Xof IO Rl 5 3T BLRS E A
(a1, b)) (a2,b,) (as,b3)
Z 'Ms — Ooavig™”
X1 (0.71, 0.29) (0.71,0.29) (0.81,0.40)
@goruc(U/D) = =3

X (0.71,029)  (0.71,029)  (0.81,0.40)

'M O (D, )‘
X (0.71,029)  (0.53,0.00)  (0.60,0.19) S 0AMG

Jj= l

X4 (0.56, 0.00 ) (0.81,0.40) (0.56, 0.00) 4)TE My, ) MS-POAMG #5775 454> e 55
Xs (0.56, 0.00) (0.53,0.00) (0.60, 0.19) KT IR L4 5 R

Xg (0.71,0.29) (0.81,0.40) (0.81,0.40) M — Poanc™(Dy) =@

X; (0.71,0.29) (0.53,0.00) (0.60, 0.19) My = Porua (Do) = 11,235, Xa: X Xr X1 X10)

Xg (0.56, 0.00 ) (0.53, 0.00) (0.56, 0.00) M — Popnc"> (D)) = {x5,%}

o (0.71,0.29) (0.53,0.00) (0.56,0.00) M——Pm\mm(Dl) = {X1,X2,X3, X4, Xs5,X6, X7,X8,X0, X10}
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AVA L,
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Table 6 Specific information about the data sets
5 pEITE S BHE R PR
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4 Banknote authentication 1372 5 2
Wireless Indoor
5 o 2000 7 4
Localization
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