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Base point classification algorithm based on factor space theory

PU Lingjie"?, ZENG Fanhui'’, WANG Peizhuang*

(1. College of Science, Liaoning Technical University, Fuxin 123000, China; 2. College of Intelligent Engineering and Mathematics,
Liaoning Technical University, Fuxin 123000, China)

Abstract: At present, the background-based extraction algorithm based on factor space theory has not achieved good
results when used in applications. Reasons for its inefficiency are the calculation process is complicated, initialization
depends on the extreme values of each factor, and redundancy of the number of base points extracted. Therefore, com-
bining the inner point judgment method and a novel idea, an improved background-based extraction algorithm with
simple calculation, independent initialization, and a few number of base points is proposed. Using the improved back-
ground-based extraction algorithm, a new data classification algorithm, i.e., base point classification algorithm, is con-
structed. The algorithm extracts the background base of each type of sample as the prediction model and optimizes the
prediction model through the newly defined A-background base. Finally, numerical experiments show that the base point
classification algorithm is simple in principle, easy in construction, strong in generalizing the ability of classification
model, and high in accuracy of prediction ability. Moreover, strict-utility model can provide new methods for identify-

ing new classes.
Keywords: factor space; background base; background base extraction; A-background base; base point classification al-

gorithm; identify new classes; data classification; background distribution; background relationship
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Fig. 6 2D base point distribution
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BPC B 7 2R FH 3k o5 B DX 3k Ji 24 2= 2] il il
W, RS SVM 5k I #EEAT AH U, B
DL SZu 45 R 5 SVM(libsvm) 55 ik AT FE #5024 B
1o N RE s 5 M A s o [l — 8 s o it
Matlab % 2 15 2| BPC 532 (1) Y1 i o& ZOFN 15010 o)
o LIEEIRIRM, BPC LRI %A 98.33%, SVM
L WET RN 100.00%, P45 AN, SIS
45K E, BPC BIETETF R B Be R L R 4t

BRIGZ b, 53 SL g, iR RefS 2 LA T 458

1) TELMET A 73 i, BPC Bk 5
SVM Bk Tl 25 5 AH 3, {H BPC 553 Ji 2 8
oyt LI A R R R, AR R
CRRE NGRS S

2)BPC J37k 4324 J2 3 2ok ) 2 1> 2800 1 5t
HE ok R e #5280 X kv B, 3 R 3 R L
SVM 3 I8 ~F- T %] 43 Jt RS kG o . 4 s B
BB A T, BPC 53 Al DL R i e B 2 & 1Y
A, IR HE SCH R, 1 SVM ALk H o ix
FEARIR R O 22 20K, Aa =k
Ao BTLA, BPC L — AR H B B L #o2 7E
T A aT DL & B 2
42 ZHHIE

S 2 K B Matlab {7 BLE5 R4S 2, {7 HAL

50 . . .
—150-100 =50 0

F1 XK 2 HIRERA

Table 1 Data description of experiment 2

Fo BdEoA IR AIOIREARCR B

class1 3545040 3 222 E S
class2 55040 3 222 ES
class3 AEHLI AR 3 222 E S

K8 JER TR SR A s B, AN RAF 5 AR
RAFZLS,

« classl
- class2
class3

8 HASHUMAI
Fig. 8 Samples distribution
BPC 535 1] LA SR B = 4 Bcdi iy 53k . 181 9
JE7R 852 Fl BPC 83k 4 HUEI S 56 2 B 1 15 5t
% T BPC ALK T IBBE Bk 9L AL,
DA I3 11 5 i i /b, H0 SRE i O 35 T R
REAE R o ML 10 ATRLE Y, 2% 2800 1Y 1 5 EL
eI N a2 SR IV 6

W

 xclass] BD
- class2 BD
4 class3 BD

<2 e
1 o REXL -
Hg ¥x ¥ x
0 ol
i
—1 *tﬂj 2
-2 1 o 1
0 1 :
fi 1 2.9 L

9 REHEARER
Fig. 9 Get the sample base point



%3

TR, 5. INE 25 [ HEE T 3 5 2855 P 5T + 535 .

sclass1 BD
- class2 BD o
t oclass3 BD 5

fi
I— © = N W A~ W

10 Z#HEEQIDT
Fig. 10 3D sample base point distribution

a2 2 AR S5 2 A, S AR
BPC B ki %N 97.73%, SVM B HE#fi R Ny
99.09%, M%EHkF, BPC B k45 R 5 SVM & ik
S5 Y . H R T AL B OR B, BPC Bk LT
SVM Bk i HAA RG M, X FERBAE A-75 55
L

MIE 8 W] LI H, class3 FEAEE 1Y 41 F £ Ps B
Wb FIEBPIRA, HE A BB A MZLIX
W, RA A3, v DAgE /N X R, (PR
OEIEEY =

A IR Ok, R EY 1=0.7 1Y
S L RE N 440 & B B o & 11 K class 3 $(dE
LRSI B AT 53 B, R B R, LRt
0<aA<1,B,cB, W TTASEL, oA il 2SR
SE Y DI, 3K A R T IUBCECHE R A% O RRE o T
R T 43280 ISR, ] sk S e s iRk 4 o

5 B
* B
4 L
=3
2+
1] [
-1 2
0 0. 1
f 1 2-2 -1 fi

11 cass3HEEEB5 I-E82E B,
Fig. 11 Background base B and1-background baseB, of
class3
43 B&
BPC 505 B4 s AN T -
1) iR S5 HoE h % — 48 | = 4 8 k47
(1), S2br b, BPC LT LI &3] n 48R 4 I,
LI [ 52 24k 2 I 2 4 e Jin S R PR G I, A T
o AR R TR LR o
2) BPC Hik BA R AR A KALE . T BPC

SRR T LA & IR 2 I, B 2 R LA A A
MALH 3= XN TR BEFE IS 1 &, HLAS BE = A= B A
SMEA AREI MY R NEE T . el
7%, BPC B 2 HA —E & e RK LK.

3) BPC 57k FH A-1F 5¢ 5600 15 10 ok ke o
TR RMERIGAER RN BER, AT
A N AV /N 3 2 S T8 U B = =~ S
A JE Y G R SRl b, AR R T BT R sk 45 /N T
X3, 3 o Ak B AT DAy D B YISk AR A, RIS
A DL AR AT AR

4) BPC ik I B 58 4l B e B i ik, A
T T D B A A e 8 T T B i R

5) BPC 55945 21| (A5 10 A S B i S L
AR A A AR A 4. Hhe L,
AR R R SR T A [ 5

5 % FRiE

AR SCMNIH 28 2 ] 1) 19 S S HEAE Y e, 1 ek
BE T SRR ICEL, Al TR IR, BER T
) A 2R B, MR IR B T RA AR K,
Pyt 72 a0 Rk, Il 2 MR RS T %
FEAELANE Al 7 B AR AR L 4 . R — 22 T AR
UERUIENE | 5364 €1TE B2 INE LY 4 €/ Sy P IS
FORGHEBUN BT 5 . FETAERMA: DX T
LNEA T BAE AR , SR o B gk R o R Al
IR —E R R 3 OO, SR 05 1 SR AT
4, AN EL LA T 5 2) X TR
e S NNV NS e B Bu i
M AT ZR A A B B A R L Y IR S A 4

£ % SCHk:

(1] B SUAF . AL 32 N TR BE S —— —Fhid i T
BEREIE [J]. B RERGL24HR, 2018, 13(1): 2-18.
ZHONG Yixin. Mechanism-based artificial intelligence
theory: a universal theory of artificial intelligence[J].
CAAI transactions on intelligent systems, 2018, 13(1):
2-18.

(2] fafedil. 2 i 52 e —— B 32 SN T RE BRI 142
BRI [7]. B RER SR, 2018, 13(1): 19-36.
HE Huacan. Universal logic theory: logical foundation of
mechanism-based artificial intelligence theory[J]. CAAI
transactions on intelligent systems, 2018, 13(1): 19-36.

(3] FERGE. IR 2 3 —HLH] = LT RERE 1 e
BERih (7). B ARERGE I, 2018, 13(1): 37-54.
WANG Peizhuang. Factor space-mathematical basis of
mechanism based artificial intelligence theory[J]. CAAI
transactions on intelligent systems, 2018, 13(1): 37-54.



©536 ¢ O R

S S

F15E

[4] VERSIE. R AS 0] 5 R [J]. 107 TRBAR KR =44
(FERBLEAR), 2013, 32(10): 1297-1304.

WANG Peizhuang. Factor spaces and factor data-bases[J].
Journal of Liaoning Technical University (Natural
Science), 2013, 32(10): 1297-1304.

ERGE. Rz B S BAERE (1], 10T TRER K E%
OERBI2ERR), 2015, 34(2): 273-280.

WANG Peizhuang. Factor spaces and data science[J].

(i}

[5

Journal of Liaoning Technical University (Natural
Science), 2015, 34(2): 273-280.
[6] WANG Peizhuang, LIU Zengliang, SHI Yong, et al. Factor
space, the theoretical base of data science[J]. Annals of
data science, 2014, 1(2): 233-251.
[7] WANG Peizhuang, OUYANG He, ZHONG Yixin, et al.
Cognition math based on factor space[J]. Annals of data
science, 2016, 3(3): 281-303.
(8] #h M. =% N T2 REJR 3 WA i 78 - e (M.
Jbat: Bres i Rtt, 2014,
(9] B SUAG . AH BRFA S HOR IR [M]. 3 B dbat: JEatipr
Rzt 2015.
[10] i 4, 82k, X R, 5. R Z R RS 50165
BT SR (0] B RS 555, 2017, 31(6): 66-73.
QU Guohua, ZENG Fanhui, LIU Zengliang, et al. Back-
ground distribution and fuzzy background relation in
factor spaces[J]. Fuzzy systems and mathematics, 2017,
31(6): 66-73.

(110 8 B, KT, IR MR MRS (1], 107 TR
ARRZEZAR(A SRR R, 2017, 36(3): 320-323.
ZENG Fanhui, ZHENG Li. Sample cultivation in factori-
al analysis[J]. Journal of Liaoning Technical University
(Natural Science), 2017, 36(3): 320-323.

[12] B h, XU, #0575, 4. PR3 M SRR 5 RUE
AR [0]. B R G5 557, 2017, 31(6): 82-86.
LV Jinhui, LIU Haitao, GUO Fangfang, et al. The al-

gorithm of extraction of background bases[J]. Fuzzy sys-
tems and mathematics, 2017, 31(6): 82—86.

(13] Z=glr, ARk, REAHITA M2 Z2 e e 5Bk
HEE (0], W ERLE: 5 8 FRR2E, 2016, 46(9): 1255-1275.
LI Jianzhong, LI Yingshu. Research progress in the com-
plexity theory and algorithms of big-data computation[J].
SCIENTIA SINICA informationis, 2016, 46(9):
1255-1275.

[14] PAWLAK Z. Rough sets[J]. International journal of com-
puter & information sciences, 1982, 11(5): 341-356.

EEE AN

WA, AR, EEMTT
[6] S PR 28 25 0] e B 42 4 L R e
S

— —
e

s
—

W SR, Hob, BT 0 o HE
BN ESIELNEA € TR TBERIoES VAN
BEMISS T B S . 55T
[ TR B i U KA AR
GIH ALTE ST H  HE AL
AR SR TR RE 6 00 1 25 4
ZWAE HRE . RRFEARIEL
50 ARF

TERG R, 2052, MR S, 28
WEFETT 1 A R A N T e
H R, I B EO TN R 2]
0N A REAVECHE B2 v 14 0 4F
Foo P MBI 7RISR A BERL R
FR | FLAE A BRI Y 3R 25 1) SR 40
. e, ZUGRAG E R BRI,
AT IREFRYE . RFREARIEIC 200 435, HRAARELE 4 7K.




