BHSRE

Control and Decision

BB — B BB B RRGM (1, 1) BB K A
TLEESE, TN, EEIK, kR

SIHAS:
TREEEE, WRH, &R, . HEMAe BB EEG (1, DA LM T]. #5505, 2024, 39(12) @ 3964-
3972.

TEZR R View online: https:/doi.org/10.13195/j.kzyjc.2023.1486

LT RGN HA SO

Articles you may be interested in

I SRENTDAGM($ 1N, SRR K AR A= ™ rh Y 0 H]

Time—delayed accumulative TDAGM(${bm 1,N.t

PEhl 5P, 2021, 36(8): 2002-2012  https://doi.org/10.13195/).kzyjc.2019.1630

FA I RAT ORI S Y B RGERY R R SRR T

Design of Kalman filter for fractional—order systems with correlated fractional—order colored noises

Pl S5, 2021, 36(7): 1672-1678  https://doi.org/10.13195/j.kzyjc.2019.1418
ISP DT 1K O 2 SR AR R T 14

Grey multi-attribute group decision making method with consideration of psychological hehavior of decision makers

Pl 5Pk, 2021, 36(7): 17791785  https://doi.org/10.13195/j.kzyjc.2019.1621

FLT oA > BOBISL BB RE R RBF 2 ]
Reinforcement learning based fractional gradient descent RBF neural network control of inverted pendulum

P S5 U5 2021, 36(1): 125-134  https://doi.org/10.13195/j.kzyjc.2019.0816
35 07 S i A P b R R kAR 2 R A R e — Bk

Adaptive event—triggered consensus for Markovain jumping multi—agent systems

PEil 5Pk, 2020, 35(11): 2780-2786  hitps://doi.org/10.13195/; kzyjc.2018.1507


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1486
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1630
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1418
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1621
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0816
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2018.1507

39% 512 W % 5 2 K Vol.39 No.12
20244 12 Control  and  Decision Dec. 2024

EME—HDHNEHGM (1, NIRB KN A

PR & L I ERS, HER
(1. FIEAY: WS LA TSR, YL Ml 226019; 2. Ml A% B 5% ¥k,
VL5 B 226019; 3. Bl KZ 5 BRMEROR L, Y175 mil 226019)
W OE: —HHEH GM (1, 1) (CFGM (1, 1)) B & — P bE T — 800 5o E i) AR B R A TR R, — 3054k
By Z A B S AN R K o TN B s m A L B R A A SR SR U, B CFGM (1, 1) B 718 I 25 55 T RE B o 7
FEM R 22, ik, B — Rl B AL 2 — B0 B BN AE BT, 45 A B HLGM (1, 1) BEAL Y AR, F 7 B A o
—HT BN B HGM (1, 1) B8, FR I 1 5 B 5573 2 7 S 20 B U 0 2% A, 5 FH P 8 38 e e Ak BV - SR s 2
W B AL RIS B PN SEBRZE 451 3% B, BT3RS BUANN el 2 B 2 0 2 B U, 3 mT DA %8058 IR CFGML (1, 1) AR Y
B R 2, B BRI A TR .
XHBEIR): KON ARG —S0EM RN HEMe: SHUK AR
FEDHES: NM41.5 XHKFRER: A
DOI: 10.13195/j.kzyjc.2023.1486
SIS LS I, T B R & B0 — B B s i GM (1, 1) B KR H [, #1553k, 2024, 39(12):
3964-3972.

New information priority conformable fractional discrete GM (1, 1) model
and applications
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Abstract: The conformable fractional GM (1, 1) (CFGM (1, 1)) model, which is based on the conformable fractional
accumulation, is a recently proposed univariate grey prediction model. The conformable fractional accumulated
generating operator does not satisfy the new information priority principle, which is extremely important in grey
prediction theory. And the CFGM(1,1) model suffers from transformation errors from difference equation to
differential equation. To address these two issues, a new information priority conformable accumulated generating
operator is proposed. By combining the idea of the discrete GM (1, 1) model, a new information priority conformable
fractional discrete GM (1, 1) model is constructed. The conditions for the novel operator to satisfy the new information
priority principle are theoretically derived. Meanwhile, two kinds of intelligent optimization algorithms are adopted to
determine the optimal accumulation parameters. Two practical examples demonstrate that the proposed model not only
satisfies the new information priority principle but also effectively overcomes the transformation errors in the
CFGM (1, 1) model, resulting in better fitting and prediction accuracy.

Keywords: grey prediction system; conformable fractional order accumulation; new information priority; discrete

grey model
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2016 3.3616 33646 0.0897 3.3664 0.1432 3.3814 0.5887 3.3782 04925 33698 02442 33675 0.1726
2017 3.6396 36123 07513 3.6142 0.6976 3.6330 0.1813 3.6405 0.0240 3.6398 0.0063 3.6390 0.0176
2018 3.9251 38781 1.1967 3.8802 1.1427 3.8934 0.8079 3.9059 04890 39151 02547 3.9159 0.2332
2019 4.2359 41636 17077 4.1659 16533 4.1651 16714 4.1724 14982 41861 1.1751 4.1886 1.1172
2020 43834 44700 1.9759 44725 20329 44500 15203 44379 12400 4.4480 14734 44518 1.5614
MAPE /% 0.9234 0.9302 0.6565 0.5355 03998 0.408 4
MAE 0.0357 0.0358 0.0263 0.0213 0.0168 0.0171
RMSE 0.0462 0.0462 0.0373 0.0313 0.0292 0.0297
GM DGM CFGM PGM NCFDGM-QPSO  NCFDGM-GA
Efy BB 2©

@  APE/% z© APE/% @ APE/% z(© APE/% (© APE/% (¥ APE/%

2021 4.7412 47990 12194 48017 12766 4.7498 0.1812 47002 0.8656 4.6988 0.8940 4.7039 0.7876
2022 49283 51522 45431 51552 4.6036 5.0658 2.7900 4.9568 0.5790 4.9384 02046 4.9446 0.3301
MAPE/% 2.8816 2.940 1 1.4856 0.7223 0.5493 0.5584
MAE 0.1409 0.1437 0.0730 0.0348 0.0262 0.026 8
RMSE 0.1635 0.1660 0.0947 0.0353 0.0308 0.0288

R 2 o & BB B PR FR AR 1T LB Y, & 280K
8 T A Y ) UL 0 TR FE #A , CFGMI (1, 1)
PR LY 28 i ) GM(1, 1) B 7 R DGM (1, 1) #5 7Y
O R, T A S H Y NCFDGM (1, 1) 2 b
CFGM (1, 1) B 8 3% L 06 7. 55 58 92 Hh I M 28 R
JTPGM (1, 1) AH bb, T 18 2 P04 K J 3 2 T000 RS 1,
NCFDGM (1, 1) RS () I35 3 A 31X 78 43 i B — 2L
G HUB B0 A AR SCHR R B O — B S R
TG A% G0 1 — B S5 A 200 SR B AR IS B 22 Sk
X H s &R B R RS, LT B S e A ST R
TS i AT 3 - 43 EE AR . A, AR SR Y
NCFDGM (1, ) B A 5 it T CFGM (1, 1) £ 84 o (5%
PR 22 fE— E R it 7 AR
32 X2

FEA 2 X6} % T L UL SRR T AR AAE 2R AT 4 A AN
TOUIN, HHE 2k B SCHR [2] Hh s SR E S W
T e (1 ST Rl Wi SRR R B, 4t 14 43X BLELAT 10
S 2 ST R TR R TR J5 4 2 FH T I8 I R 7R S0 6
FE. B R VL SRR R B InS R 3, %
R 00 RO TR % 2 WLER 4.

+3 BEIARMEMSHE(RH2)

CFGM PGM  NCFDGM-QPSO NCFDGM-GA
ZH1 o =0.0432 A =02908 o« =4.3391 o =1.3439
ZH2 — €e=07971 X =0.0608 A =0.1769

FH 2 3 1] %1, B & 1R A A SRR R A Bk
K13 FINCFDGM (1, 1) 58 i A e A R 44
SN = 4.3391,\ = 0.0608Fla = 1.3439,\ =
0.176 9. 15 AT LLGHIE

204—]’04]
0<A=0.0608 < ~ 0.126 5,
[a]
204—(04]
0<A=0.1769 < ~ 0.3173.
[a]

X PR 6B NCFDGM (1, 1) 1 7Y o () e 40 2 $0h 2
SE 3 2 H IR R A, B A SCHE H B NCF 200 A2 i 5+
W E B e B2 T 2 () (10) A
(N (10) 76 it 5l 2 A 5 R 6 o = I ACE. |
12 AT LAFT OO H A SCHE H 38T B A o — 350 B
Ui R, E e B ACE R KT IHAE R, T — 2
I3 E ZR AN B B S

' B il
‘Eﬁ 1.0 4 10 =
= =
ﬁ_: 0.8 | 107 H“
o 0.6 1 b
% —— CFAGO 10° &
# 04 ¢ —e— NCFAGO-GA H
pul —— NCFAGO-QPSO| =
= 027F 1107 &g
s ' . . 19

1 3 5 7 9 g
Fe A A
B2 AHBMEREFHSMAEMER(FEH2)



% 12 #A WER & HER A - KN BHHGCM (1, EA S A 3971
FT 4 FZEBRENMTNGERKIRELLR (FH12)

GM DGM CFGM PGM NCFDGM-QPSO  NCFDGM-GA

FS  REEE (©
2  APE/% z©  APE/% @ APE/% @ APE/% #(© APE/% (¥ APE/%

1 121 12100 0 1.2100 0 12100 0 12100 0 12100 0 12100 O

2 2.12 29639 39.8066 29765 404009 2.1408 09811 21223 0.1106 2.1240 0.1870 2.1298 0.4617
3 2.99 33442 11.8462 33573 122843 3.0304 13512 3.0243 11463 3.0586 22939 3.0467 1.8965
4 4.01 37734 59002 37868 55661 3.8325 44264 38636 3.6512 38501 39864 3.8423 4.1828
5 4.56 42576  6.6316 42713 63311 45566 00746 4.5822 04876 4.5480 02631 4.5452 03242
6 521 48040 7.7927 48178 7.5278 52100 0 51850 04795 5.1776 0.6211 5.1793 0.5896
7 5.65 54205 40619 54341 38212 57987 2.6319 57121 1.0983 57584 19187 57628 1.9960
8 6.19 6.1161 1.1939 61294 09790 63278 22262 62137 03826 63032 1.8292 6.3086 19159
9 6.88 6.9010 03052 69135 04869 6.8020 1.1337 67371 20769 68206 08631 68256 0.7912
10 7.32 7.7866 63743 7.7980 6.5301 7.2252 12951 7.3225 0.0340 7.3162 0.0518 73197 0.0042
MAPE /% 8.3913 83927 1.4120 0.9467 12015 12162
MAE 0.2934 0.2916 0.0702 0.046 1 0.0562 0.056 6
RMSE 03776 0.3879 0.0947 0.0697 0.0772 0.0790
GM DGM CFGM PGM NCFDGM-QPSO  NCFDGM-GA

F5  REEE (©
2@  APE/% z© APE/% @ APE/% @ APE/% Z(© APE/% (¥ APE/%
1 8.09 87858 8.6007 87957 87231 7.6014 6.0396 80037 1.0662 7.7938 3.6612 7.7951 3.6452
12 8.56 99133 15.8096 9.9210 15.8995 7.9339 7.3143 88110 29317 82561 3.5499 82547 3.5661
13 8.91 111855 255387 11.1903 25.5922 82259 7.6779 9.7728 9.6840 82561 3.5499 8.7007 2.3486
14 9.32 12,6209 354174 12.6219 354283 84803 9.0097 109188 17.1549 9.1424 19057 9.1347 19877
MAPE /% 21.3416 21.4108 7.5103 7.7092 2.8537 2.8869
MAE 1.906 4 1.9122 0.6596 0.6997 0.2456 0.2487
RMSE 2.1441 2.1478 0.6715 0.9180 0.2518 0.2541

M AT LUE H, To i 2 A SR TR A 5k
%, CFGM (1, 1) BRI AINCFDGM (1, 1) 5 4R B 2
T GM (1, 1) FIDGM (1, 1) BB, 5 CFGM (1, 1) #E78
FHEL, NCFDGM (1, 1) B8 400 &K% BE 3R THIR FE L/,
{E TR P £ T FE K. 5 PGM (1, 1) BE AL AR L,
NCFDGM (1, 1) 155 &Y (1) $0L & 25 5 % idb, H MAPE {8
15129 0.25 %, {H T 20 SR BH AR, H MAPE AR 4
4.86 %.

ZRE RO 2, IR T A A GM (1, 1)
BUFIDGM (1, 1) B %L, NCFDGM (1, 1) £ 8 £ B+ —
ooy B oA SR 2 R, B A A ILE B
7 S VRO B K R R A 1 R e, A OK M AR v T A
A RTINS B2 AH Bb Bl 48 H ) CFGM (1, 1) B Y,
NCFDGM (1, 1) B8 B N g i 1 3 B AL e 1k HAT 2%
o IR T AR AL A i 22 R T UL R TR B A — e
8 B2 4 T
4 & ®

RS S BT AR T EE e r T S S TR
Y B B S — B0 B BnA S A, et TR
SRS — B B BN R T, BRI BT
L R SR S SR U ) SR A SRS R T B UK

RIS AL () AR, S H TR B — B B
BLGM (1, 1) (NCFDGM (1, 1)) #7135 458 28 A 200 i
T B HH GM (1, 1) B P4 AN A28 B S TR
DUV A7 A ABE R 2 48t 1 22 1 T SRR T A S B 22 491
AR 7 A SO B &5 R DL R ) S E . 25 SR
HI NCFDGM (1, 1) 7] DA BE 47 Hi A B0AE S, 1) 22 7 ek X
B & FERA M, L GM (1, DAL, DGM(1, 1)
BLRY DA K CFGM (1, 1) B2 (1 400 & F0 T0IRS 2 415 B
S
FERSEAEE, — D KRG FHEAMU 22 3 H &
T SR R R B SE i, b 23 A R 48 N HoAth i 2 &R 52
M, H AT Re RIS I L AR PEREE, 55X
ot A1 P R T - 43 DRI 3. TR L, 78 AR R (R 9,
AT &R HT B S — B B 2 5 2 A8 & K i
DA RS RR 25, DA TR 22 A8 5 20 1 A E 2R PR ARRAE, AL
T 72 e A2 1 S FH A2
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