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Multi-granulation rough set model based on granular-ball computing
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Abstract As one of the important tools for knowledge discovery and data mining, rough set theory based on
granular-ball computing has been successfully applied to label prediction and attribute reduction. However,
the existing granular-ball rough set models only consider a single granulation, and cannot analyze and process
data from a multi-granulation, and there are still many application scenarios that need to be considered from
the perspective of multi-granulation. Based on this, this paper proposes a multi-granulation rough set based on
granular-ball computing by embedding the idea of granular-ball in the multi-granulation rough set model, and
discusses the relevant properties of the model. The model divides the data by setting the purity, which can ef-
fectively depict the internal relationship between the data, and thus design a position region generation algo-
rithm for multi-granulation granular-ball rough set. Experimental analysis shows the feasibility and effective-
ness of this model.
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Tab.3 Calculation results of example 1 under multi-granula-

tion rough set model

FEAS TR LT 1% 4 T
R A I E LN
ay Hapxgd o ,ms,xh ittt {xgd
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as {x b bt ,xe b dast b fag st
ag 11w ,%5,%50, (), {ay %6 | {2, ,%, ,%5 ,%5 |
d {55,060, 12,2, ] 126,45, 4265 4204 15 X |

4B LERAERR R IR 2
Tab.4 Positive region calculating results of example 1 under

two models
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MRST 120, , % 25 , %, , %5 ,% |
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° 5o .
.
xs
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(c) (d)
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() FRm R} (b) Rk BEAT AR, A4 E S, R 45 2R 4
(d) , W] LIS B e A SR B R 4 1Y TR 35

L1 1Y 22 BE R BRORDRE 4R 19 26 i A2

Fig. 1  The generation process of granular-ball rough set

model based on multi-granulation in example 1
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Tab.5 Data sets description

D BAEEAFR FEARC EPER RIS
1 Wine 178 13 3
2 Iris 150 4 3
3 Segmentation 2 310 19 7
4 Pima 768 8 2
5 Mushroom 7 535 22 2
6 Zoo 101 16 7
7  Lymphography 148 18 4
8 Mushroom1 8 124 22 2
9 German 1 000 21 2
10 Anneal 798 39 5
4.1 SESH
FERC RS R A S AT 0 S

B — NE LR, 2R R BROR A A Y
(MGBRST) A i E $8 550 vk v il 225 [ i S 800
B/ NifE size(GB) Eﬂ%ﬁ*ifik GB N i /MEAS
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A BRI A ’Z.Jﬂi%%‘f%)ﬁ
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Fig.2  The effect of parameter size ( GB) on

time consumption
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Fig.3 The effect of parameter size (GB) on inclusion

55 BE R AE SCINT + 75 200k B BROHL s 4 A6
I ( MGBRST) #1, iy T 3K 21 1 T 55040 22 1] 11 P
TEIE ZRFIHUARE , PRI A 4 1 380 A R A B0 M B 38
ok UR T 2R LRSS (MGRST) | 3F H. AT fig
B 1R L R RS B (MGRST) Hh o AR SR 3
R SRR BRIV R T AR Ay A ST ML 4
JEA3 AT B R R BRI O s XA MGBRST
B b TF AR R RE AR 56 T MGRST LB 40 5%
BE o

| Xye N Xyep |
Ol(XMc/XMcB) = e

X | )
Ho: Xy FRTE MGRST AN A iU FEAS
45 X o5 Z/NTE MGBRST #ER1 T A BLIE B AR A
s | Xyen | RS Xyop MEHL

SR A RBOB 2 |, I AR RS b
WU ; BRSO , S8 BOE I8 5 B R BA C,
H k-means 53k HA FEHLME, R ILIRE] G802
BOSWE . WK 2 iR, 280 size (GB) R/
XF 4 R LR AR, BHEE Anneal 522
52w BN, MG German 32 25U 51
BR o ZER/INE MR 1AL BE B KD, Jes s
KA BN AR B Z , B8 H A5 3 A RLER
B2 A AT RE B s Ak, 280G/l T RE
A LR SR I OO, XL — o AR B B
TIEBREAR AL, SRS TR, i 3 B
ANECEAE Anneal 32 250 52 R A0S, TR 4
Lymphography 52 Z Ui 520 0K, il 2k 5 K 2
TR g5 TR, A A 2 3 kRIS
% 4N German i dfa e h e £ size (GB) FUME A 4,
A S A4 245 5 N R] 91 8 /)N AL 25 B v X 0

Moo BBAERMSEOVNES IR 6 iR,
F£6  BEIREN SRS

Tab.6 Parameter selection for each dataset

D Size( GB)
1 3
2 2
3 6
4 3
5 5
6 3
7 3
8 5
9 4

10 7

4.2 IESEA AR EH XS L

TEAST ST, 5 A 0 B 55 42 Y Y 22 K0 B2 R
RESEARR (MGRST) ') Je A SCHREH 11 22 b B i Bk
HURESEA T (MGBRST) , E AT I (] JHAE AR LL, 5
SRR I I [ Y1 A A0 15 95 2 )oK it L I
IR R E(E, BARSR IR 7 FIE 4 FrR .

KT PIRBERS TR IE S IR ]I FE

Tab.7 Two models calculate the time consumption of posi-

tive region

ID MGRST/s MGBRST/s
1 0.541 091 0.484 320
2 0.271 866 0.179 734
3 3.460 916 2.414 930
4 1. 596 670 1.130 863
5 12. 135 100 12. 522 220
6 3.499 518 2.913 096
7 1. 882 662 3.564 317
8 23.741 600 22.754 823
9 3.070 070 3. 461 867
10 4.122 445 3.978 553

¥IfE 5.429 494 5.340 472

TE RS 1) WAL BB B, B T MGRST B 40
P2 R ARSI , DRI, X AT 4 4L ot P 45
B T ik AT B L, FE A MGRST #8431
AEHEE . MGBRST #ERILLBERT 4 413 S 40
VAR5 6 4 s ok -
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Tab.8 Number and inclusion degree a of positive region

samples generated by the two models

ID MGRST MGBRST o
5 3151 1 264 0.999 2
6 61 38 1.000 0
7 20 7 0.914 4
8 4 896 3 884 0.918 6
9 653 110 0.922 4
10 538 96 1. 000 0
HE - - 0.959 1

Bl5 PRI A i TE AR A

Fig.5 Number of positive region samples genera-
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Fig.6 Inclusion degree under six types of data set
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