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Fig. 1. Battery discharge capacity fade curves: (a) Michigan
Formation; (b) HNEL
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Fig. 2. (a) Voltage curves and (b) current curves during

battery charging.
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Fig. 3. IC curves at different aging stages: (a) BLForml;
(b) battery d.
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Table 1.  Correlation analysis between HIs and battery capacity.

Michigan formation HNEI

R FERRAE Pearson Spearman FHIE R FRE Pearson Spearman M
HI1 0.649 0.522 0.585 HI1 0.956 0.993 0.974
HI 2 0.649 0.515 0.582 HI 2 0.957 0.992 0.974
HI 3 0.973 0.964 0.968 HI3 0.991 0.997 0.994
HI 4 0.973 0.964 0.968 HI 4 0.990 0.996 0.993
HI 5 0.907 0.851 0.879 HI5 0.951 0.968 0.959
HI 6 0.907 0.852 0.879 HI 6 0.963 0.980 0.971
HI7 0.959 0.964 0.961 HI7 0.957 0.991 0.974
HI 8 0.960 0.964 0.962 HI 8 0.964 0.994 0.979
HI 9 0.953 0.625 0.789 HI9 0.992 0.998 0.995
HI 10 0.961 0.676 0.789 HI 10 0.992 0.998 0.995
HI 11 0.979 0.965 0.972 HI 11 0.987 0.996 0.991
HI 12 0.979 0.965 0.972 HI 12 0.986 0.994 0.990
HI 13 0.958 0.851 0.904 HI 13 0.921 0.960 0.940
HI 14 0.964 0.881 0.922 HI 14 0.917 0.943 0.930
HI 15 0.969 0.968 0.968 / / / /
HI 16 0.969 0.968 0.968 / / / /
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Fig. 4. Correlation Analysis: (a) Michigan Formation-Pearson; (b) Michigan Formation-Spearman; (¢) HNEI-Pearson; (d) HNEI-

Spearman.
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Fig. 5. Framework of the proposed KanFormer.
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Table 2.  Local feature extraction process.

WA ZYERAFS) 2 € RPXT
W KANG R 75
Fif

BB AT, ARG R K INMEBUSFRERIE i B

B2 T REEHE B RN TR, A — 4 [ R BER
SHL KB,

B3 MRFREEE A BEh A OCE, T AR A BREAIL R
ﬁLE/‘JH@WBj(ICUHV)

TIRA X RAG27 J BUH ), IBCRAGEI— A TR UBRES
uﬁ”ﬁbcunv(xconv)v [J—IL(4):Tit

HIES N IEREBEE R, TR AN I w, 58] —A 0K
Egjkﬁ‘ﬁuﬁm%“J-"fconv(l‘conv)7 W“(S)iﬁ:

BB X —MNRFRERIE R BER RN TT R foony (Teony) HEA AN,
TRFN R IR R BB AR F o (Zony), TL(6)

BBT BN F o (Toone) PFHE N B K ANG B P51

&R

= BFHERBUESR
4R R R BB 44t 5 s el 7 v ) o

3.2
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WEAGKAMIOCR , iX—H /3l Transformer
P ER A SC . M2 RERIZ, i s
W 2% 2= R Bk 22 i 4, R — b A, 5 RNN I
LSTM BRI R IR B4 B9 FF 5 B[], Trans-
former 4% B 3 AN R B H BT FI Y, PR G 7 4
A Transformer JZ Z 177 71 A7 & 4% LA 0 42
B EAE R, HAKH

. P
E, o =sin| ———~ |,
P2 (10000%“)

(7)
Ep 2141 = cos (

o)
10000%/¢ )’
Hrp ) p RIRIAREL, @ RRRIRLERE, d JRRRIE B4
FE. 257 B gt JE A5 B A A BAR B AR 2,
A LA R B LR A Q, K, V,
AT R R AN

2 = Taten + E, (8)

Q=2W? K=WEK v=xWV, (9)
HA, appen S AME; ERRAL B B 9RIY; 2 20
B RARR; Q, K, VrilH Query, Key,
Value; WQ, W& WV 45| A Query, Key, Value
FOEINIIEZ 58 735 4
22 S AT L JR] s R s ) 4] ) R 4
MR LB Z [ 28 B, J2X T B I
) —Fh I TR R AE L. IR B AR

AQ.K,V) =0 (Q\ZT) V. (10)

Horp, A() RBaRTERE WS, o) &R softmax
Z3REF K Query, Key, Value 731~k
AT, Ak AR FRR, &5 6T
FZT — MR E R B R AR SR, 2350
BRI A X
M(Q,K,V) = [Hi||Hs| - - | H,] W, (11)

Hoh, M(-) RRZRERB WS, H FR% i M
Bk ns s, [||] o s PR T Ak
HHE I

H; = AQWE, KWE, vw)). (12)

[k e B PR | B2 8P Y E R e L
TN BE. 622K TE B TR B 22 45 22 A1
SIMASRZEE LR IA—1E, Fe2Z LR R Z

25 BB LT AR TR, 2 5 — A PRI — 2 i R
AREEN .

3.3 Tl AR

Ty HhASTER TR i 4R R RO 4o H
Frzs () AR R A T 25 2R, %380 th — it ik
JZ. — Dropout JZ M KAN 4% 32 )2 4 6.
WAL JE T T 22 BRIN R ZE B2 | K ik e R E T 4 A [ 7
KE M4 /R, 1M Dropout JZ2 H T & i 15
[F) L $E FHA R )32 AL PR RE. KAN 222 1E R
By B )2, FH TR T TR P R 1) 4 SR R SR B
T, HEET B AR AEL M RIAGE T REIE T
T~ s ) o FEL AR AL L. KAN £ i% 352 2 Ve o A
W 3.

#* 3 EEEREHRELE

Table 3. Operation process of the fully connected layer.
A AL D 2 HERE
il KANS R 2 455t
piR
BB WEMATTER, M 13 EE B R
P2 XEATCER A EE RO BT IBGR A, 5
B#%ummbfc(‘m&)v [j'l-*<13)fc
SIS N FIREE R () , IFBIAF] 2= I AE T w,
B —ATCR AL AN, fro (wg) , W(15)
BB MBEEBFATTERD fro(oe) , BERZH L Fr
(%), » W(16)xK
&3

B, R =B B AR ek B R ek, oA
FH TN =R AR, HROLHTES
WA BEST; B A D130 73 10 S RAS i, AT
HEAHATCERE MG 13 555K A IRl ImAsK
AR EE M ATTR a5, 19 B BEZRBINL by (2. ):
J

bre(zee) = Y ¢;Bj(e), (13)

Jj=1

Frh, o BT S) BB, R IERELRT], T R
BUSHE, B, (o) M4 SRR

U, 7 A SR A () . P — A
AT S A T 0 R E
PEVIRESR I (), AR

$(xr) = SiLU(2g) = ——=

Trew M

fre(ze) = w (d(21e) + be(te)) - (15)
e, A A TR (A EZe e 0 i A S AR
Mg W, A6, 138 R AW 25 2R Fr (), , BIAR
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HAEIR I I R 2 1< X
N Evise = - Z (yi — yz)Qa (18)
1=1
ch(xfc)mzzWmnffc(xfc,n)v m=1,2-- M, (16) 1 n
n=1 Envag = - Z; lyi — il (19)

Hr, N R ATTERE, M AR, n oA
ATTERG], m A ITRER .
i3t SOH I 5 SRy 2 Hif i 1 1 fie K25 i
Crnaxe TUMME SHRFRE R Coomina MY HLIE:
Cinax

Cnominal

Hson = (17)

4 LIk EEER T
4.1 EINEE

S VEAL i 4 A58 KanFormer FYPERE, AN [H]
F, b 50 A B 4 0] 43 S I 2R 4 A 4R . Michigan
Formation HLIBEPEEE T, BF T, 8 it
YERUIZREE, 2 At/ X5 . HNET Hi 4
P, 12 AE A IIZREE, 2 A 1E 4R .
ST BAR SR 4 BT, SR 4 TSRS B 32
Y5122 (MSE)., F¥4axtiR2E (MAE)., #E R
BO(R?), L Ay 2 EJEFR U iR 2% (EOL error).
X 4 TRFR BRI SLANR

w4 TRBHR

Experimental hyperparameter settings.

BRI SHL I

Table 4.
RO S5 HUH

(20)

Egor = | Ngor — Neot|, (21)

oo, Nyon BN L ARERUCRL, Npoy, 0 70552
(LS IWIEANY ¢

AR SR FHAC 10000 5 328 20 TR 3 BB AR 45 5 1Y
X SOH IBALHIL HEAT HAL. FATT =, AR
T e 0 TR0 v BT 2 I B s A i E
FERITON P51, JER LA S 1 S E AR A R i
WS, S5 st 1, NI E A RVR S i) 1 5e 1
SOH B fkith4k. iz 5e B th 4k o TR K IR 3
T A e PR B FAG RE T, T TX S
Y5 RIS il S g P RS RY P R A A PEAL

A SO ITEAN T I T AT TR A
iRk 2021, #5%k Intel Core 19 £0FES . 16 GB N
£ F1 NVIDIA GeForce RTX 4060 Laptop GPU.
S Y AR 1 5 W Python 3.10, 2 I HEZR Ky
TensorFlow 2.0, #:F &% & Windows 11.

4.2 XFEELEG

2 L NAN 10 A2 [64, 100, 8] . R ‘ -
e 4 een e TSP 2 RRAETE
gEEEN 4 EBUE2 (64100, 64 48 MLP {7 i B AT Xt b, A7 ik 0 280
REFE S 4 it sz [64, 100, 64] %5 Prg.

e 0.001 k2 (64, 64] SOH i 25 S an & 6 fras, He Al 2 2 i 43
Dropout 0.1 L (64, 512] A B on 1 AN ) J5 Ve SOH T Hb it 352 22 43 A7 1
IRl Adam itz [64, 50] O, AT PR B 2D ATk T AR T e A

Epoch 100 = = PRI B 220 BIRCR.

#5  XFHSE A RB AL O SEOE
Table 5. Core parameter settings of each model in the comparative experiments.
ik ZANE 24
Li et al.l!s Conv_archs = [(2, 16), (2, 32), (2, 64)]

Zhang et al.'%]
Chen et al. 2
Lei et al.?!
Gu et al.l?

Li et al. 2

Gated _archs = [(1, 64), (1, 128), (1, 256)]
Gated_archs = [(1, 32), (1, 64), (1, 128)]
Conv_archs = [(2, 16), (2, 32), (2, 64)], Gated _archs = [(1, 64), (1, 128)]
Conv_archs = [(2, 16), (2, 32), (2, 64)], Encoder_archs = [(1, 64)]
Encoder_archs = [(1, 32)], Gated_archs = [(1, 64), (1, 128)]

T B BCERRN (L, D), Rz & L2, G 48R D.
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—— HSH  —— ] R Li et al.l8] Zhang et al.[!9] [7] Chen et al.[20] Lei et al.[21]
Gu et al.[22] Li et al.[23]  —— FHSYH BWHEH  —— 2P ---- End-of-life
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O L L IK; Il L Il Il Il 1 O Il Il V}é\f Il Il Il Il Il
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HEHR PEER PEH 320
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i S || e T T Sk A 2 Ty
- s S - RS e T | S .
201 = 201 M—‘—;i—m—;—;{—— \ =20 N
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B o\ {@ 184 B TR T k3 {@ 1.8
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A ! o 10.0 -
% 1.0 »ﬁ 7.5 E ! % 1.0 ’%ﬁ 7o » 2.2
= so ! ! £ 50 \ < 2.0}
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—05-020 02 0.5 BRI | ;;» . —02 0 02 05 08 fal LT \‘h\
s AR SR 1.6 L Y & 1.6 F
0 1 1 1 ® 1 1 1 1 M 1 1 0 1 1 1 1 1 1 . 1 1 1 1
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TEER PEER TEER PEER
© o . ) v
25l T MR AL BRI o 220 o 22F
i T 21 W < 21t A
v i 2.0 o i 2.0 L,
2.0k @ gt @ R
o 2 [ 1.9 = 1.9}
< RIS ey = P
> 300 350 400 450 > 300 350 400 450
0 1.5t o 2 21 il
i 1 i \on
i 10 = ’ < 2.1+
= < 20} <
1.0+ 5 T P > 20F \
0 - il 3 i “"-\
—0.4 »u(]z: 0.4 K19l ‘”w.\ s 19} Wl
e ' i ;
0»5 L L X‘ L L L L L L s 0.5 L L K\ L L L L L L L
0 200 400 600 800 1000 400 450 500 0 200 400 600 800 1000 350 400 450 500
2 TEH 2 2

El 6 AFEREMAELE RN E () BLForms; (b) BLForm16; (c) MCForm25; (d) MCForm38; (e) Fi#h c; (f) Fith n
Fig. 6. Comparison of prediction results for different batteries: (a) BLForm8; (b) BLForml16; (¢) MCForm25; (d) MCForm38;
(e) battery c; (f) battery n.

TE Michigan Formation £#li4E I, 4ni&] 6(a)— 1E HNEI B4, il 6(e)—(f) s, BT
(d) Bz, Jir4i 07 vk 7 F i e 1 0T 0k 26 S5 28 L AR G €y ERTAL 2ol BE/ MER: OV S E R R
ELSE. TR AR B BS, hTHLbE] TiE, T3 X6F LA AL i A 8l 2 30 1 4 v U
() 5 PR e 2 A 22 AR AL R S A i ey U 235 SR GO e Bl A TR B O, L A Bk
TERTEE VE TR, Bl 2255 W, SEUG E 7% DT XE LATRERfG 221 I S PR iR A B A Z T,
TE 5 T 1 25 s b T A, g s AT AR SCHT R 0 07 1k B R AR 2 bR ik 5 Rl
REORFF S H ISR —2, R B s AERE ST, TE T IR M S R T RE R R
HR IR i 2 EL S IS EARERA B A % LTI, ELRESR S B A A A SRR W]
R R TR AR IR 220 0 BN IE B T AR TrAE DR 2E R 0 BEIE A 1 R8 B iy 20, A
HJE b i, R P72 B & 5 T HABIT % ACE RS T RS, & B IS T A SR
Hh 3 A7 Y FR GE R TR ) (At i A4 2 Tk P, A R T T A8 ) TR AR R .
T EIE). XU T4 1 KAN Jr ik i #% 48 MLP XE LU 3R R RO HL I 2R
WAEALT S0 1 B R TR AR A, I AR Transformer B2 R T), ATEJRFUE T 5
Wep P, AT BE A TEAS [F1R AL BB B Sl il 35 Fitil 3. Hh B R AR . AR IR T [ BT e R Ze A
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P AASAETR BT e 7, SR A AR 5 R
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JoF PR BEXT L2

FFE 7, Frit i) KanFormer fHI7E MSE,
MAE Fl R? $8 5 L300 T 1% 48 MLP 541, MSE
5 MAE (1) 1 25 B AR R W2 A B FE R fE B B 2
A T A () 158 25 43 AT 5 B H R SR A S AR
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% T 9 A b, 20 T 25 i AR P A A e i LR
i, A3 R HE 215 e a5 B B R AR 1 Bl AR AR Ak
JEBLH LT MLP BRI A PERE.
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FRBEXT . 2 6 nl A, R KAN B S5
W%, (HAHIPRE I RAMEE K. X2l
KAN ()45 25 3% 3 ol — 2H ELAT Jmas Stz £ v 110 32k b B
SR, AT B AN D B0E R B i A DX ]

™ Li et al.l18]

B, M S D T RN B S8
MLP FIF MR AR L, KAN AT st o
TREIE, S0 2 MR RO SAEE TR
. I, KAN CREFERIM L PRt i, 52
PR A E 5 R R A

BRILZAh, AR SCHEDRAE I 28 2540 5 S 3 25—
HHTHE T, X HIs B0 4051 4—16 BRI
YIS L. 251K 8 fiRn, KA 44 HIs
A1 253 BE SR 5.26%—25.38% HYHE T, H MAE
5 MSE 43 3IF 2 4.10% 5 0.45%, R? #2272 0.978.
USRS BEAS 78 DR AR T3 4 2% B A [ IR S B
S PR TR B2 . 32 T30 o A fl BRI AR R B G
S B R RGE e T 15 TR M T4, X
T BEERL 4 A~ R AE AT ZERCR 51 e 2 1] i A
AT

HRRSCIE

HESIE KanFormer 452 AR HL X 4 RV BE 11
Tk, ASCBEH T — R ANE MR 1) B KAN
BB 2) ¥ KAN 434 4 2B b £ 4 MLP

4.3

i i ; i i i
| | | | | |
¥l ! ! ! ! |
Zhang et al.[19] ! | ! ! || !
Chen et al.[20] | | | i i I i I [ ]
™ Lei et al.l21 | i i [ | i i I' i n i
o 1R A s s N
Li et al.[23] | | | - | | | | ]
Ty FES ! ! ! | ! .| !
| | |
. Michigan formation HNEI
Ttk - -
MSE/%  MAE/% R2 EOL MSE/% MAE/% R2? EOL
Li et al.l'8] 2.91 7.76 0.879 83 0.490 5.595 0.970 29
Zhang et al.[19] 1.24 8.00 0.9473 11 0.465 5.496 0.9723 193
Chen et al.[20] 0.762 6.183 0.9662 62 1.045 8.265 0.937 32
Lei et al.[21] 1.74 8.25 0.909 10 0.2053 3.6253 0.919 28
Gu et al.l22] 1.193 5.782 0.9473 83 2.145 11.345 0.874 43
Li et al.[23] 1.62 9.11 0.929 20 0.1202 2.9452 0.9922 132
ek 0.451 4.10! 0.9781 41 0.055! 1.750! 0.9961 121

e BFRL, 2MIBEREE—. FRAE=4

B o7

A ] Ll S50 A RE X e

Fig. 7. Comparison of prediction performance across different batteries.

%6
Table 6.

BRI IR FEXT LE

Model complexity comparison.

Li et al.08 Zhang et al.l% Chen et al. Lei et al.2! Gu et al.?? Li et al.23 ZAICHE:

Number of parameters 208850

Computational complexity(MFLOPs) 16.54 18.83

305618

368978 1005930

23.76

423566 486034

35.37

360178

19.92 34.53 33.21
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— HIs =16

\/\\

Hls =14
HIs = 12
T HIs=10
___HIs=38
HIs =6
Hls =4

L HIs =4I, BIHCR 5 BERE SRRt

YIZHF8] /min TmEE 8] /s ERE ENIRIIEZe2S MAE/% MSE/% R?
HIs =16 19.3 42.48 1009138 13532 5.26 0.65 0.957
HIs =14 18.6 40.88 1006450 13430 5.11 0.56 0.961
HIs =12 17.9 39.53 1003762 13328 4.82 0.51 0.966
HIs =10 17.1 38.12 1001074 13226 4.65 0.63 0.969
HIs =8 16.3 36.84 998386 13124 4.13 0.45 0.974
HIs=6 15.2 35.74 995698 13022 4.17 0.47 0.975
HIs =4 144 34.89 993010 12920 4.10 0.45 0.978

B8 il FREAR AR bk X A AL 20 5 4 BE ) 5 1

Fig. 8. Impact of health indicator quantity on model efficiency and performance.
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R, AR Y A B34 H 0 1 2 T B, LR
i F Transformer F)Z5F) R I 25, SCIG45 LM
12458 MLP FE = AL 2tk Bl N Re 1 950 T, HE
DLFESH AR 2 AR I B A REAE; AL H] KAN
B BN i R — e i, il Tz
SRR RE ), IO it 2 AR AR R R 22 i —
A TR 25 B 2 g8 mT LR B, 7RG KAN 5
PR, KAN 282 GO0 T, Bl 1 3R
HH A I A R GRS S AR AR
BB, SN 2 TEUR T s, R
AR NS, 1 ARGS9, F0000 25 SR X 4 A 430
Y REURR P S iR, th2e ib 2l B HL RS e MR B TR,
S ERRZ ALRE TSI . AR Z T, 5831 KAN-
Transformer Z5H4 BB [m] I FHE BT 4> Jmy e 4k 5 Ry
BRI PLA, (T 25 AR R 51 b T HGE Sk
Y —8rE. R M — P IE T X — R T
P& th 7 B IR 22 A0 AT G AR R TE T A M, I3

MR A/, B OB KAN B KAN 2%
R JRAR AR AL AR | SR T RS s P
ZACRE S 7 R AR T AR

Y SR R SR R SR A R, AN [ FL i T 1
AEXT LEAE RANTET 10 Bz . AN [R] A% ZOT 75000 1 g
FAERIST IR BERIRE M A 7 fr s, i3k 7 A, 4
WIS, BEZR T BERA L, PHERIG, B
MAE, MSE fif . R? i fi%; 11 4 A% Z i, Jeyit
FI A RE 56, ) X W R 5 I I 3l 7 A LA
MAE AEERTE . R? [l B AR T AR I Jo W] 2
$eTt, Bt Bt YMRECH 10 B, RERE
ZNmARLANE T BAE A, SORE G I 7 A 73 R A I
TROR, PRS- 52 24 P 22 1) AR e P

F T RIS KT RE AR I AT 2 B RS 1L
Table 7.

model complexity under different grid numbers.

WA EAE

Comparison of prediction performance and

F#% MSE/% MAE/% R B%dE (MFLOPs)
5 0.515  4.652  0.970 949970 31.46
10 0.195 2.690 0.989 1005930 33.21
15 0.185  2.702 0.986 1061890  35.05

44 I g

AWFFAE NASA s AR FikfT 7555
¥, Hidr, B0006, B0007, BO018 5 H ith JHAE I
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Abstract

Accurate prediction of the state of health (SOH) of lithium-ion batteries in electric vehicles is crucial for

ensuring the safety of drivers and passengers, optimizing battery management systems (BMS), and extending

battery life. Reliable SOH prediction is the foundation of BMS basic functions, including charge and discharge

control, remaining useful life (RUL) prediction, and fault diagnosis. However, existing data-driven methods still
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face two long-standing challenges. First, most models rely excessively on a large number of handcrafted health
features derived from voltage, current, and capacity data, resulting in feature redundancy and low
computational efficiency. Second, SOH-related time series exhibits strong nonlinearity and non-stationarity,
leading traditional neural networks to experience prediction drift, instability, and performance degradation
under varying conditions. To address the first challenge, we propose a lightweight health feature selection
mechanism that combines incremental capacity analysis (ICA) with correlation analysis to automatically
identify compact and physically meaningful degradation features. Only four key health features that are highly
correlated with capacity fading are selected, which effectively reduces model complexity and computational cost
while maintaining high SOH prediction accuracy. To tackle the second challenge, we develop a hybrid neural
network model called KanFormer, which integrates the Kolmogorov-Arnold (KAN) representation theory with a
Transformer-based temporal modeling framework to enable accurate and robust SOH prediction. Specifically,
the proposed KanFormer framework consists of three hierarchical modules: 1) the local feature extraction
module, which leverages the smooth interpolation capability of KAN to capture fine-grained degradation
characteristics from voltage-capacity and incremental capacity (IC) curves, modeling local nonlinear behaviors
in the degradation process; 2) the global feature extraction module, which employs a multi-head Transformer
encoder to learn long-range dependencies and cross-scale temporal relationships, enabling the joint modeling of
short-term dynamics and long-term aging evolution; 3) the prediction output module, which uses nonlinear
KAN layers to adaptively fuse local and global representations, producing numerically stable and highly
accurate SOH prediction results. By combining the mathematical expressiveness of KAN with the temporal
reasoning capability of the Transformer, KanFormer effectively mitigates prediction drift and oscillations
induced by data nonlinearity and non-stationarity. Compared with traditional deep-learning models, the
proposed method improves training efficiency by 15.32%. Experimental validation on three publicly available
battery-aging datasets (Michigan Formation, HNEI, and NASA) demonstrates its superior performance,
achieving MSE = 0.0045, MAE = 0.041, and R? = 0.978 on the Michigan dataset, MSE = 0.00055, MAE =
0.0175, R? = 0.996 on the HNEI dataset, and MSE = 0.0056, MAE = 0.017, R? = 0.984 on the NASA dataset.
These results substantially outperform mainstream baselines, confirming the high accuracy and robustness of
KanFormer. In summary, KanFormer combines lightweight feature selection, nonlinear functional repre-
sentation, and cross-scale temporal modeling, providing a scalable and interpretable solution for predicting high-

accuracy and high-efficiency SOH.

Keywords: lithium-ion battery, state of health, time series prediction, Kolmogorov-Arnold representation

theory

DOI: 10.7498 /aps.75.20251359 CSTR: 32037.14.aps.75.20251359

030809-15


http://doi.org/10.7498/aps.75.20251359
https://cstr.cn/32037.14.aps.75.20251359
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

B & Kolmogorov-Arnol AR/~ B 14 4 BS T L i [ RRIR S T P 4%
REW THER RBAEA WESL LR

A lithium-ion battery state—of-health prediction network integrating Kolmogorov—Arnold representation theory
ZHAO Xuetong DONG Zhekang  ZHOU Haojie  LIN Huipin  JI Xiaoyue

5| {5 B, Citation: Acta Physica Sinica, 75, 030809 (2026) DOI: 10.7498/aps.75.20251359

CSTR: 32037.14.aps.75.20251359

TELR T2 View online: https://doi.org/10.7498/aps.75.20251359

A ZE View table of contents: http://wulixb.iphy.ac.cn

AT ARG HAh SCEE

Articles you may be interested in

BB T b AL B R R RE X L
Comparative study of reduced—order electrochemical models of the lithium—ion battery

PyFEEEAR. 2021, 70(13): 138801 hitps:/doi.ore/10.7498/aps.70.20201894

VS, VR B L b SRR AR A S — PR I BB 5T

First—principles study of VS, as anode material for Li-ion batteries

YyFEEEAR. 2024, 73(11): 113101 https:/doi.org/10.7498/aps.73.20231681

T2 AU S v XU R R P B BEORIE g RE )

Influence of mechanical constraints on Li diffusion and stress in bilayer electrode of lithium—ion batteries

YrE2E 4. 2025, 74(2): 020201  https:/doi.org/10.7498/aps.74.20241275

— IR A 1 FL Tt R RN IO T R AT T T
A new method to solve electrolyte diffusion equations for single particle model of lithium—ion batteries

YrH2E . 2022, 71(4): 048201  https:/doi.org/10.7498/aps.71.20211619

BT AL - AR G AR ) FI S i T R A e S R OB S 1
Simulation and optimization of silicon/carbon core—shell structures in lithium—ion batteries based on electrochemical-mechanical

coupling model

WIFEAEA. 2021, 70(17): 178201 hitps://doi.org/10.7498/aps.70.20210455

ST A AR RO A B B 1 Bl i M

External characteristics of lithium—ion power battery based on electrochemical aging decay model

YIBR2E4. 2022, 71(3): 038803  https://doi.org/10.7498/aps.71.20211401


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.75.20251359
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20201894
https://doi.org/10.7498/aps.70.20201894
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.73.20231681
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.73.20231681
https://doi.org/10.7498/aps.73.20231681
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20241275
https://doi.org/10.7498/aps.74.20241275
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20211619
https://doi.org/10.7498/aps.71.20211619
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20210455
https://doi.org/10.7498/aps.70.20210455
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20211401
https://doi.org/10.7498/aps.71.20211401

	1 引　言
	2 电池数据描述与特征选择
	2.1 数据集描述
	2.2 特征选择

	3 方　法
	3.1 局部特征提取模块
	3.2 全局特征提取模块
	3.3 预测输出模块

	4 实验设置与结果分析
	4.1 实验设置
	4.2 对比实验
	4.3 消融实验
	4.4 讨　论

	5 结　论
	参考文献

