CL PRI ST AR A SRR

EHERE

C ONTROL

DECTISTION

ET HRBAE KK B BRI TR R
BAIN, B

SIFHASL:
TEHAT, 2 MK . 6T RSB (A K £ 5 AR SRR BTSR[] . #3535 D0, 2024, 39(8): 2801-2809.

TELL B2 View online: https:/doi.org/10.13195/j.kzyjc.2022.2044

PR BRI A SR

Articles you may be interested in

AT 1) 4 A7 2UFE 22 > 1 =2 s s
A sharing data approach oriented to distributed online learning

P 5P, 2021, 36(8): 1871-1880  https:/doi.org/10.13195/j kzyjc.2019.1811

T Fisher Score 55 KA B R EAY A FEAR Tl B (E e 8 5 1k
Fault feature selection method of gearbox based on Fisher Score and maximum information coefficient

PR 5P 2021, 36(9): 2234-2240  https:/doi.org/10.13195/j.kzyjc.2019.1770

HTWORA-FCMBEARH DL it (5 P MR N 28 s Ll 7 vk
End point carbon temperature measurement method based on WGRA-FCM for sample similarity measurement

P 53R, 2021, 36(9): 2170-2178  https://doi.org/10.13195/j.kzyjc.2020.0128
B TARBRHE M S L i 3 B PGl 5 440 £k

Saliency object detection and refinement based on low rank matrix recovery

PRl 5P 2021, 36(7): 1707-1713  https:/doi.org/10.13195/j.kzyjc.2019.1795
FHEAR R S 3R 25 1w M OGB4 B Rl 7 vk

Preference information fusion method of large groups emergency decision—making based on attributes association

Pl 5HK. 2021, 36(10): 2537-2546  hitps://doi.org/10.13195/.kzyjc.2020.0117


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2022.2044
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1811
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1770
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0128
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1795
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0117

55 39% 48 1) # % 5 x X%
20244 8H Control  and  Decision

ETERBIFENRE R EXIKTITEE

BRI, FHEKE
(HEALKFIK R B 5 gt 228, A 450046)

T e BT TR B R ARAT S R R ) SR IR 2 A, DI PR A A Bt R T TR B8 11 K € s B I e BT A
B, BEREARAT S B 1) G AR AR B AR S s ] e ) B, R P X IR R P v 22 A S0 L R B P 40
FEHE I, A0 IR B2 v K 1 T AR R bR T 2 4 0 NS O B T A K 8 2 ST S8 SR B AR BORT A 0 8 b %
Ik R AR, T 0, AR K 0 s R SRR A AT SRS, T VB A (R M e 1 T e o R e S e 5, 6 L 4 AT
R, BERIAAAS Z Fe b HE 7 B 2, LR I RN ARAT Sy RO R 25080 22 B 0 A8 4 3 A0 e LBl s st )5, )
FH R 8 S B SR I M S ALK 7 4 AN T 1) 25 AR R E AT 58 S VPANY, R T I HEAT B 4 AT IR SRR 28,
BRI 5y S 3 295 Y DX dak, DU T4 K0T LI B T4 1) X k) 23 S AR 300 SR

KRR TAREOE ;. BamPEORIREE: fdE; Xtz PWE; ks

FESHES: N94L.5 XHEFRER: A

DOI: 10.13195/j kzyjc.2022.2044

ST N, B AR, T AR S 10 A e S AR SR A BT AR (0], #8) 5 13R, 2024, 39(8): 2801-2809.

Grey point set association analysis model based on panel data

ZHAI Yan-lit, LUO Ge-ge

(School of Mathematics and Statistics, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China)

Abstract: Aiming at the correlation analysis between the sample behavior matrices of panel data, a gray point set
correlation analysis model based on panel data is proposed from the perspective of proximity. First, the binary index
submatrix of the sample behavior matrix is projected into the point set in space, and the absolute deviation matrix of the
corresponding point set is established by using the height difference of the corresponding point. Based on the average
value and standard deviation of the data in this matrix, the correlation coefficients of the absolute deviation mean value
and absolute deviation standard deviation of the corresponding point set are established respectively. Based on this, the
grey point set association analysis model is constructed. Then, the properties of the model such as normalization,
proximity, positive definiteness, and symmetry are discussed. Comparative analysis shows that the model is not only
unaffected by index ranking, but also can perceive the changes of data gaps between sample behavior matrices and
effectively reflect their proximity. Finally, the grey point set correlation analysis model is used to quantitatively evaluate
the air quality of four cities in central Henan, and based on this, the correlation clustering of four cities in central Henan
is carried out, dividing them into three types of pollution areas, in order to provide theoretical support for the regional
division of air pollution joint prevention and control in central Henan.
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HR ALY S T AN R R A T B 2 R R ) R b, DR BR
FEASCHL e P A E R R . 76 3% 1) 22 B, R A 250 # 1%
— [ e

9T ARFTARARAE 0 LA B AR [ 5 i, 1 6 4
FEARAT NHRE AR AR RIS, v 55 45 SR a0 32 3 .

2 3 A A AN AR AR A T, SCRR 1] SCHR [8]
HISTHR [10] B R BREE  SRERFF 3 R AL 1484k, SCHR [9]

€0i

®3 TEHEFRHIF T SRR ELER

B SR \
ki) =g aNha KEKFP
o1 Yo2 Y03

by, ba,bs 05308 0.6354 0.8827 ~o3 = Yoz > Yo1

by, bs, by 05308 0.6354 0.8827 ~o3 = Yoz > Yo1

_ bg,by,bs 05308 0.6354 0.8827 o3 = Yoz > Yo1
Ay e by 05308 0.6354 08827 o3 > Yoz = Yor
bs,b1,by 05308 0.6354 0.8827 ~o3 = Yoz > Yo1

bs, by, by 05308 0.6354 0.8827 ~o3 = Yoz > Yo1

b1, ba,bs 05949 0.8363 0.7913 ~02 > Yos > Yo1
by, bs, by 0.7422 0.8092 0.8359 ~o3 = Yoz > Yo1
" ba, b1, bz 05691 09103 0.7083 o2 > Y03 > o1
SR 4, by by 05773 07698 07656 Y02 > Yos = You
b3, b1, by 0.8362 07917 0.9244 ~o3 = Yo1 > Yoz
bs,ba,b; 0.7186 0.7956 1 Yo3 > Yo2 > Yo1

by, ba,bs 05756 0.8428 0.8869 ~03 > Y02 > Yo1
by, bs,by 0.6591 07731 0.9803 703 = Yoz = Vo1
by, by, by 07668 07096 09064 o3 = Yo = Yo
SRS 4 be by 07372 07692 09830 ~o3 > Y02 = Yoi
bs,bi,by 0.6759 0.8057 0.9167 ~o3 = Yoz = Vo1
bs,ba,bi 05604 0.7781 0.8933 703 > Yoz = Yo1

bi,ba,bs 07779 0.8456 0.9319 ~03 > Y02 > Yo1
by, bs,by 08015 0.8430 0.9376 ~03 = Yoz = Vo1
o by,bi,bs 07909 0.8511 09442 o3 = Y02 > Yo
SR 4, bo by 0.8015 0.8430 09376 ~o3 > Y02 = Vo1
bs,bi,by 07909 0.8511 0.9442 ~03 = Yoz = Yo1
bs,ba,bi 07779 0.8456 0.9319 ~03 > Y02 = Yo1

by, b, by 0.8397 08566 0.9237 ~03 = Y02 = Yo1
by, bs, by 0.8087 0.8080 0.9869 403 = Yo1 = Yoz
o ba,bi,bs 07807 07799 0.9077 o3 = Yo1 = Yoz
SCRRITO) 4 b by 0.8015 0.8095 0.9557 ~o3 = Y02 = Yor
bs, by, by 07783 0.7755 09322 403 = Yo1 = o2
bs,bo, by 07992 0.8416 0.9355 ~03 = Y02 = You

by, ba,bs 0.6793 0.7061
b1, bs, b 0.6793 0.7061
o by,by, by 0.6793 0.7061
ST 3, b by 06793 07061
ba, b1, bs 0.6793 0.7061
bs, ba,bi 0.6793 0.7061

Y03 > Yo2 > 7Yoi
Yoz > Yo2 > Yo1
Yo3 > Yoz > Yo1
Y03 > Yo2 > 7Yoi
Yoz > Yo2 > Yo1
Yo3 > Yoz > Yo1

R SR I 150 A A AH e R IR JE R AR T AR Ak SCHR [11]
FFT 5 A4S B 1 DI FE  SCHR P 2% 224k, HH
BER] L, SCHR[1, 8-10] HHRBL AL SCIRC 73 #r 45 SRANEGE,
$& AR AR SR [11] PR R SC R A AT 45 SR A A A e
PRS2 b, SCHR[1, 8-10] H A8 AL 2 7E [H] 58 $8 b5 HF
FRG LT SR, BRI, DRI 43 B &5 SR 52 4R b I 1)
FM.

2 Xo 5 X T A TR A LL 2, R STHR [9]
(AR A5 3 4 (2X0, 2X1) = o1 = 0.777 9, Xo-
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X1+2Xo LA 22X R Z4E BTN, tn B 1.

LR a M EHE 2R ERIKA Xow Xis
2X0~2X1, AR 2Xo 52X, WIEIFE KT Xo 5 X, (18]
PE, T R F SCHR [9] AR A4S 3] v (2X,, 2X7) = 01, 1X
A48 S0 TR 1 R R EE AR A T & IR AN & B Sk
e, ST [9] AR 2R 5 ST TE PR AN A B S 4 T A1 9 4%
AR TR (g B b, AR S T AR (1 & B A AR AT = A
T AR 1 O BB P82 AN LA I 9 AN B A B S = 4, T
B R METE O, T bR 7 R AR L REARAT AR I )
Wz SRR, FECT BRI R 0 R A AR SO
Aab B B B 2 [] — R AR B AN [F) 4R AR AT 2 T B 2
G172 e, P OO 22 ) B B A A I A R AR B [ — Fi
FRAT AE R — hR T HEAT 28 3, AN [R]RE AR 5 B 6T AT
BHIE B R R K P de AR Y 1S 2
v (2X0,2X1) = 0.5280, 501 = 0.720 0 F- A4, H.
v (2X0,2X1) <701, & SEBRIG L.

FH 22 3 AJ A0, SCHR [11] BB 7 6 R b Al 7
PR B vo3 98 1,3 2 BT SCHR [ PEREARAT AR
P8t = 11 DY T A, ) FH DY T A g A R ) 222 S
IR A, T REAAT AR X 5 X3 7ERT (R 48
FHAR AN B 1) 38 B AH S5, I X 5 X5 5% B2 DY i 44
1A AR R &5, FrfS 21 i SCBEFE S 1. 1T P AN DY T
PR B TR R FRUAE S5 AN R R e AT 23 (a7 B 5 LA
TEAR—HE, Xo 5 X X NI B 1504 A HH A5, TR 0k o
PRI LA G AR SORAEARAT R R 35 723 18]
) A 4, R FE G I 1 22 8 38 ST AR S RS AR, 45 31 1)
BREA G 2 1E 2 1, SRR N 1 2 HACU B M REAR AT A
R B2 A 55, A 28800k S T O ) H

25 b, Birde A AUAS B SR FE RN T AN 2 48
FRHEBINGT (T 5E0, B PR BIAE AR AT R B B ) A
A FHEAB 8 IRE ARA T A R ) ) 4
5 SEHISHT
51 BHANMNEHESRETHE

TFA TR “187 &5 R IB R M B b, B
FEM T L B VR 4. 2018 429 H LT/
BHE T QA5 B i6 B R =47 3 1 R
(2018-20204F)) . A 1 VP R 4 AN TS Ge i va 1
RO, LT H 2018 4F ~ 2020 4F ) 45 S5 ORI EAT
P, MR (AR 23 S & AR E ) (GB 3095-2012) H: 45
A CHR[10], 368 PM, 5 PM10.SO05.CONO, .03 1T
HrHE AR, BE 402 4 Fros, KB o [ A Ui AR 2L
W3 AT~F 5. A8 AN ST L VS VR R ARAT
ARSI X0 X9 X9 X9, T3 4 tFEE Nk
AR ER 2)(s,t) = 12i24x?(s,t)(s =1,2,...,6;t=

1,2,3) Wit ZH M ARAT AR X, R JEis A (2)
TH BR BT FE A AT D JE B ) 52D THT AR B Hh & 48 b
RN, IO B BN G S REARAT AN X, (0 =
0,1,...,4).

FT4 2018F ~2020FBF AN ERREHE

Wl iz 20184EE  20194FF 2020 4FEfE
PM, 5 /(ng/m?) 55 59 51
PMo /(pg/m®) 91 104 89
- SO, /(ng/m’) 14 9 9
CO /(mg/m?) 0.975 0.896 0.805
NO; /(pg/m?®) 46 45 39
03 /(ug/m®) 102 111 108
PM, 5 /(ng/m?) 57 60 51
PMyo /(ng/m’) 89 95 84
SO m’ 17 15 12
ETL 2 /(ng/ 3)
CO /(mg/m?) 0.924 0.969 0.875
NO, /(ug/m®) 35 34 31
03 /(ug/m®) 103 111 104
PM, 5 /(ng/m?) 55 61 53
PMo /(pg/m’) 89 91 79
e SO, /(ug/m?) 14 12 11
E o /(mg/m?) 1.082 1.008 0.957
NO, /(ug/m®) 36 34 30
0; /(ug/m®) 103 108 100
PM, 5 /(ug/m?) 54 60 55
PMo /(pg/m’) 91 98 86
SO m? 12 10 9
- 2 /(ng/ 3)
CO /(mg/m?) 0.786 0.706 0.731
NO, /(ng/m®) 33 29 26
03 /(ug/m®) 101 110 101

(D) F B o = pp = 0.5, FHFTHE H A7 15 5]
Xi(i = 1,2,3,4) 5 Xo W REE Ny ~ 0.4835.
Yoz & 0.517 5 703 = 0.5830+ you ~ 0.7734, 53 R
. B IR T T A, 2018 4F ~ 2020 S22 4 NI,
T 2550 B A B 22 I8 VF B I B,

HE 22 4 rh R e MR AR B i A B R R, W 2 B
7. B 2(a) ~ B 2(c) 73 3N 2018 5 ~ 2020 - (1 2 4
AN T 2 AR b AT 4R I, B R 3R B A AR R
5 YLk R vy, BT 2B b 3 T s AU =
7. B2 0 UL, KR T 2o B4k b AE R By, T
(4T 2t — BEAREE b, B AT B 3 e ik A7
TR, X5 EIA BB &

2 H 4 AN T AT 26 LR AR, O T IS A
BT A AR TR AR B 1) 22 e, B R 4 h B s 4 TR
Fabr T4 B R, W 3 . B 3(a) ~ B 3(0) 43 5
g AT 2018 4 ~ 2020 4F 8 B — V5 Y I T
FEE 4T 42 [, 47 2R A 1 3R B 2 A R BT QiR
o, Sk A SR R . B P 3 AT L YR 4T 264X
7E B 3(a) A1 3(b) HAH XS 5 b, 72 H R B 38 T i
TN EAR T J5, F BRI 2 SO 5 YR FE L
%, 25 S R B VB T R AEE 3(d) AL T b
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2 B4 MET 20184 ~ 2020 FFE E = S feiniT 4B

Ei-tan ks
(c) 2020 4EHLK
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1] S
14} T~
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~ ~ 105
k g
\2 = 85
= b=
A &~ 75
2018 2019 2020 2018
R
(a) PM,  iREHTLK
1.1r= 50

2019
R
(b) PM,, IREHLE

2019
G
(c) SO, IREHLHE

2020

CO/(mg/m’)

NO,/(ng/m’)
EEN
S O

2018 2019 2020 2%018 2019 2019
ERE ERE R

(d) COWREHLHE (e) NO,WKEHLHE (f) O, iKEHTLLK
0 SETF L JE S = R — U TR

E3 %P4 MET 20184 ~ 2020 E = SIgHRIT 4 E

T3, AEBE 3(b) FRAL T8 T 7, 18 H A B O o A
AT ], R B 2SS CO MR P e B i
1), PMyo VR FELE TG 2 A, LRV G IR FE
AR, 28 AR, HE4E 2019 4F ~ 2021
R AL 2R PR AR ), 2018 4 ~ 2020 4R B
A 18 M T R JE B R SR AR B — BEHEERT S
AL, ST L AR M — BLHELE S5 10 47, T B & 3k 3 vEAN
(196 il — R 4a br A — BUR ISR S BE. eAh, JRim]
20204 11 H 28 H#1F 7y 2020 4 7 [ B & B3 i,
FH L AT UL, 2018 4 ~ 2020 4 J3 V0] [1) 25 S = E B+
He4 51,1 B R 2 RS2 B 3(c) P T )
Pr &k 1 4 T i b7, B 3(d) AL 3(e) H P T L 9
WS AL T IR 77, 2019 4F ~ 2020 4E 47 Tk _E 77,
P 3(F) FF P T0 Ll G 37 28 2018 4F A1 2019 4F 47 T 8
77,2020 AT Ik 7, R WISETH L 23 S SO 1Y
FEEF R B 1, CONO, O [ B A X 45 .
ST L PR 2, T8 T B R Tl 3 T, o o s X
A BE YRR EE Tk b, 5 T Ak B X T TR
L 28 SR B IR REZ M. B 3(b) AT 3(e) H B M 1)
Pre&aa 4 A0r T 5 b 07, B 3(0) OB M 3 & S 2 1
K7, 2019 4FEF1 2020 4F 067 T 8 b 07, R BN 25
H1PM o+ NOo [ BEAE T4 H 22 5 = 1, O IV B A

R A v, 25 AR R . RN T 4 A 2, T
A2 B — 2RI 71T, 2018 £F ~ 2020 £F H1 58 Bl A 7=
33736.08 4270, FHAF B AR = ME I & T 5 AR 3 AN T
A, G R AR FAAT AT M ) 2 S 22 BIAR K
FCIR. AT I, 2018 4F ~ 2020 FEF- 10 L1 1A M i) 2%
SIREIEBH 7 IHE 5 3 SR AR5 & SERR1E L

g b, KA RV R A AT LAY BB A X b 4 AN 3
17 2018 4 ~ 2020 4F (1) 7 ot & At & B AT, &
B BT LR AR A5 381 1 G I B RN DG I 7 LA A B A
A R, [F] It 2 BE i B A A B — s B Sk AR
fB. 7 ¥ b A Y v B s Ab, N TR T AT R
JOR TR VP 45 5, R BT H K €8 i R DG IR 20 M AR 6
B 4 AT HEAT SRS, DU 4 A K0S LB 1
28 11 DX 3 Rl 73 B AL 3O SCHF
52 BPESIFEXEXS

ARG G2 B B[R R, A B A
Pk L AR SR AL, M T BURF & AR E X A
HR RGO Rig 2, B2 B
G 20 U2 55 723 S B ORI 3 1Y) i Dh 42 B B, o
X 45l 56 7 B 42 0 T 0 X 3 s SR BAT A /L A
SCRATE A 4 AN T I T R, T K € R SR B A
RO T 15 2 S0 Y DI RRAE



2808 # % 5

xR ¥39%

FRYESE 5.1 15 4N IFEARRERE X1V Xoy X3n
Xy, THECE AT P 22 18] ) S B RS, 15 3 4 R S B sE
[ 181.
1 0.5332 0.5258 0.5119
1 0.6647 0.5292

1 0.5815
1

HA S mATHE n ARG R RS X, X, [
KT A, man = 1,2,3, 4.

P DRI B G AT R, A T A R T A AN R ) %
BREEIITE 0.5 2 b, B B 1) R B PE AR A 1, (H 2
Xow X3 HIREEE vo3 2 0.664 7, e AT Z A A F FE
AR R EREEBITE0.5 ~ 0.6 Z 8], F-T5 L F i &
(1) 5 1% B B I v T JF A T D 0 G BB BE . AR AR DG Bk
FiBE G — UOY BUE T i 2 B0, i 4 fros.

G:

I i
¥% i—'_.
@ B !
i§ Y] i
K1
0.I66 0.60 0.50

SIS
4 FBHRAMEHHERRIERE

R SCHR [ 1] 77 S H SR 28 AR, Bl FHE y = 0.6,
W SR B KT 451 0.6 3R 7 Rl 2 A HH [F) 7 23 <05
LI, B ST /N T 0.6 FI 38T X1 90 R [ () 75
. B 4T] L, AT S VF B AR, 5180
HEIH R R AT 1, DR R SR S A A (P T,
B VORI ORI} S b A UG FE = 0.5, AT
W AT RO — 26 E R R B 5 G R
FRAN [ FH 28 5% % J ) 22 S 38 2 S ) K /S0 G Bk 7 Bk
25 ()RR, Rl 36 B AL v = 0.6, K S IRAR FE 24056+
e PR T 1) o A — i, T R SIS 25 SR ORIz R T 2
THIX 2 5

T XA BB, R i B AT
Eoth P, Wi S B, S | 0, i B S TR L K T
TR Bz 33, 8 M RV B VF B TR0 43 B A2 B, R
4 B O B IR S R TR R B bR R A
3ANX I, BEAR, 5 51 T A AR VL 45 R R, B
AN T 23 ST PR B R BUIRAR IR B P T
VFE BRI, BT L A B i 2 S R AR AT L
JeE H A P R TR AN - 9 i, 3 3R BH AR ) SR 2Rt R
558 5.1 5 (1025 AU 2 PP Ak 45 SR B — 20 A L.
MR 56 5.1 95 2 A EPEAL &5 SR AR ) SR A5 R,

ERERPSPAESIFwSi CHINES ESTPOEe: e QUi
VFEY R TR R R 2 295 G X, QR R
Brp e 3 g YeIX

&5 #BH4MEHITEXEE
KA B 48 G4 5, 2018 4F ~ 2020 4E ¥ F1 4 4
T AR P BB BA S a3 e M AR P B R S k.
£S5 2018F ~ 2020 F 5T

$ERES Bz
) AR RAE -7 e =
FBIN 33736.08 444.8 13827.34 19463.94
SETLL 6963.71 539.01 3217.52 3207.19
Y& 9675.53 494.2 5288.16 3893.16
VBRI 4388.98 398.75 214522 1845

H1 3R 5 ) DL EL: 1 Ja, FOMI IR 42 57 /K1 128 12 1=
T AT, AL R At 3 T 22 B 2 5 2
b ATES 37l AR 9 23T, R R AL, 13RS
AL FB S 3 AR 7 S E B . AR BN A
TRV G Tr 4k 5 oAb T 2 R, R R AN
— BRI Dy — S IR BT Ak
R tiBas. R )5, I FIEF B 2 177k A
EAE TR HERT P A4, 58 27 Mk A 7 B E AN S 3 7k 2R
7P EAE B A T a], AR G K EAN K. VF
B T 22 DX T ) Tl Tl 2B A% B fr s
T RER L A2 VR B B SO b P T DR T ¥,
Fe R 22 5 X R () RE SR B TV R, AR A (2014
SRV TR T SR P M A J A ), REVR A T e %
A SEM R YTR AT T 5 RSO 2
PR P THLL 5 VR B 25 R R KT AR B, SCRENE ™
M, a5 R R — BUE S A 1 RIS S IX I )
[F)VE 2R 47 BUBE 22, HAF T 5 VF SR <8, BT 2
15 GBI R B PR A A SEE, (P T0L, VR E Y E N
R A SWNEREE DY) Rt N RV CIREEEDN
RSEE S € e~ T I SN RSVl SY IE RS |4
P RMERIHERAE R R OR R, L 1k AR B
E69.09 %, EBHHEA EE 1. FE58 b IR 4 [EH 2
sty b = ity R 7 Y TR K R e A,
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LT
23 1, ARAE T8 4> 3T T T 22 T PR SRR R, 45

HHERALE L 5 YA 2T KPS DT 4T, B

Hh 4 AN 3T N R 73 D 3 2R e X (R} DA TR R

551 RT5 G X, (P IL, VF B} R B 2 385 G

X3, (JRIT ) 9B R 88 3 9875 e XL P T VR
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