% 38 AEF 2 i

Vol.38 No.2

¥ XK ¥ F R
Journal of Hubei University of Technology

2023 % 04 A
Apr.2023

[XEHS] 1003—4684(2023)02-0001-06

BT 2415520 ) AR = A X7 fay 47 i
x| HE, T RUR
(H b T dk K 3 K M4 & 200 R L B B 4l 37 koo, #db KX 430068)

LHE ] sk B ATARRA XG0 A 9F 50 Hh A7 1 9 A5 20 Bk 22 R I R AT 2 )L, 6 24T 552 ST BIARI AR R
A I BT T P 4R — T T 211 2 L BB B A (R A UG AT 20 il 07 15 B 5838 08 seq2point 58 414 JTT HL i
Fe I T 38 03 ffk 2 R B T R 5 5 T A A ) o I 20 ) A B W AR 06 R L UORI T MIMOE BB () 1] 45 R
B I FIRY Expert [ 46 23 BUA [A) F R B2 48 D0 3 00 S AT 55 19 2045 4 A SQ IR P, e 2858 0 1> MIMoE A6 21 [s] i) 5¢
22 A LB 7 B DA M o A8 0N T 08 S b AT S ik 0 4K 01 8 E T vk A A R

[k @A ] AR 12 A KA 73 A 3 24T 55 4 21 s MMOoE 5 seq2point

[FESES] TM714  [XEFIRB] A

H Al 3 i 19 3E 42 A 2L 17 43 fi# (Non-intrusive
Load Decomposition s NILD) #F 5% H , 38 i3 % 4t %
FERY DA R T A R L AR [ Bk A B A
G far 4 e 510 55 AN [) T o 15 2 19 67 17 2040 1 971 22 T
AR S OC AR S BUR AN [) HT L B A 38 A7 17 00 B9 U001
FETRBE 2% 2] 1 5] A NILD B 58 B AR 47 3 4R =2
Ja ORI 2 1Y 2 3 T I {6 T R R A ) AR A
NILD #5785 o v B 58 78 ff F ] 05 sl 35 43 25 1 O
252 BT AN [m) R A Dy 3 00 3R G ] g A AR M)
2B R S AS LL K seq2seq BRI
DL B ARG, HB I 30 ok BT 55 2 2 AR A O[] H i 4%
ot AN [ 245 g FR A6 L AT 60 A 0 i o FROOR AR 55
e A HE R 32 (B [) P B B A 20 MR AT 55 s
AR T AT B 5 R B A A AR I 2 B B TR
[ A5 1 i)

fiff R b3 ) L, ] K P e 18 A 1 B e 0 A A
RATR ) FAL 55 A 2 AT 55 2 ST AU, 3 3 Il 2k
A ZAT: 55 2 2] TR I X 2 A 3 4 30 47 47 4
fift . ARJE — M AT 55 2% 2 BRI R R AT 45 2
TE4] £ A A X B AT 55 19 B 24 25 R A AR K 52 0
TEAT 55 Z IRV RH DGV 45 55 ) 22 4T 55 2 2T 1S A0 11 6 R
FEAR AT S5 AR R 4, E R AR F 3 IR
Pl 25 190 25 14 22 AT 55 o > 155 R0 X BHie o3 A 22 0] S AT 55
Z AN 6 R U HL LSRR Y R A%
AR ME B 25 AT 55 =[] 19 DX R AS 75 2 1 A 4T
55 25 B (AL TR SRy 3 W AN [R] B8 4T 55, FERE R S 40 3%

[YF EHHEI] 2022 -03 - 10
[E£TB] HRXARF ¥R LT H(61903129)

Z R RAR R

25 TR AR SCHR R —Fh B T MMOoE B8 1
12 AT W I 5 V5, MMOE i it #8453k i i A [
FH L 8 43 A 55 22 T) 1) A OGPk L R ok 2 3R 2
2] 2 O3 AT 55 R 2 (4 pR B, [ I B 3l 43 i AR AL 24
FAH AT 55 SL 5 A 55 A 15 S, b e S 80
2 1) [A) B, A e 5 A 1R FH fE 3 2 TR A 55 04 HE
FE. BJRTEA TR RS LR EA SO R AN A
R

1 ARG ERE

1.1 RERER
ASCH AR R A SO 2 A B AN & 1 B

CIRBUR BRI )
{ ; !
| s mr s || s mriscsan | - | e |
¥ ¥ ¥
STRIERE RN || R RN || R R
AL A || 2 R A | | iR M5

] ] ]
il | [k AL M
RIS | | B DEdz)

B 1 NILD #5152
2R SCHI T BB M AR IICR A A D T R
TS A B W s R T R L [R) B X
PG sh a0 S e 2R R B S TR E, 2

[E—EFI X EA962—) 5 WIHLEBUN 1AL Tl K2 Zoa  BF 58 J5 1] v I 42 o) 5 48 el i
DEEMEET R A996—) I Wb s A 148 Tolb RAE WL BF S A B 58 07 1l S 4= A 56 40



2 o4

I ¥ kK % F K

2023 % 24

Ja PF 2 A S D) 307 5 15 2 S T R B, DL AN [
FH LB A T A7 9 o 22 A W 8% 19 5017 20 A 2
AT 55 B B ) Z 0 [ K AN [6] JH 3 D) 2T 51
A B Z AT 55 2 IR rp it A7 Y 25 o ) B A T3
() S ) R0 B R I R G 1) 24T 55 2 2D BN, i 1 1
IR iR SRV R

1.2 seq2point 15

AR TR seq2point <Y O S G 4 43 i, H

PR BN R 5

x. = F, rw) QD)
K.Y, v =lyosyvins s yie | BRI
A, Hrp B RN AR B SR RLEH, w H
Waht Ky, e BEZIX R ST R, 2.
T E O B2 [/ 3 & A D D)8, Hirfo=
ttw/2,F #mRr. 5Y,, 0 IR,

AR SCH 1 N R 2 AT 55 A, £t 30 ) Ay e
PSR PSR b T EN CE - RGP0
I JF 81 H A 220 A (R T H 3 A Y TR AE
1.3 MMOoE &

AR SCAH Y Z AT 55 2 R MMoE™ ,
T AU MMoE [ B0k 5 3], Se /i 4t e i S =2
Ji§ J2 W 2% 4% 1 (Shared-Bottom Model , SBM)!,
g 2 fis

| Input |

M2 JLERIEAR

K 2 RUYA PIAE 55 B9 A% 5 /) 24T 55
o R EE R B B R AR Z 5 A R R
B2, 2 ) 5 PS5 2 28 A 0 5 T2 R 268 X 3 2R
JZ i ) R A P 2 A5 B TR AT 55 1 45

A kARSI IR S e BRI
2% V4 BB A RS BB 2 SR B RS
i i

yi = ht(f @) @)

A h N ke B2 2K BRBCR R L f RS
JE R R R

H T IR R A W 45 45k T U B U
4 RS S AELJE: Fh T BT A7 AT 95 38 ) 4 3L 2 iR = 19
SRR B LT 55 2 18] 1) 22 53 48 5 S BB R ARG AL o
5 AR O AT 2 3 0 5 N B 2 R A% 1 A A ok i
BRI AL AER B AT 55 B B 2 R P i S R
MR IIG I 3 — 2Pl o T 7 2 R 4 45 1) AL

H B R B FEAT 55 Z (B AH G HEAS = i AR gy e
G2 P28 R AN
i e A )L A A AR IR IR S R K M4
(Mixture-of-Experts , MoE) |2 & #u 1% 4 I’ 45 1)
FCTENRIZ o [ B X 5 — AT 55 40 Xk IO P o — A 7] 4
M 2%, 135 MMoE I 4% , H B AR 45 k4 an 18 3 fir s,
MMOoE [ 25 1 45 0 265 v, 52 )% 2 00 28 4% 46 oy
— LRI, S AR LS R M AR
KWL NHFPILE, A kTS50 A 2[R
W5 e AT W 28 04T JE 45 B A B « 22 MMoE
BERL 15 3055 B AT 55 B i1 AT LARIR A
Vi = hk(i}gk ()ifi (x)) (€D

> gt =1 o5
LW fFORE A TEMENREEER, g FR
Sk TGS ¢ DL RKM% LR 504,
Bl R (D h R AR ZE 0 BREER R T
P M2 Ry — )2 softmax A8 e 4% X i A B k47 2%
A
¢" (2) = softmax(W ,z) (5)
AW, € R NI FE, n L KM 4%
iad NFRIEYERE

Tower A

K 3 MMoE #&#I

i 1B e MoE JZ 15 68 13 3 17 4% 9 4% 2 )
MMOoE £ 14 a7 LURR 38 A [/ 4% 55 9 55 B 408 1 20 5 4R
3D PR A | 1] 4 0 288 R 2 2 20, 4+ B0 AS [ ) A
RO I Xk L 4 e S I AR e e AT 55 1
R AN TR e G 28 19 AU 2 78 o 3 o AT RE 6 58 73
B AT 55 RO RFERYE . RIS i T 2 AME S5 S —
L ZZ MG e —5E T HE bt BE AT 55 22 1] 79 A
FKetk . #i MMOoE M £ il Lt T 15 58 1) 24 55 =% J KX
Y TR TG 0 T SR IR A 22 AT 5 9 DI 2R BOCR
W4,

2 FRAXAESHE
P T 2Bk 3 o R L e 3% 038 5 9 B AT



%38 EFE 2 b4l

MF AT SESFINERAXNAT B 3

AR K S, e (5 FH MM E A58 AT AR 4 1 fige o
NILM [f] 3,
2.1 HiBIEE

Al 15 3 A X6 2 3 A Al P 9 8l o AT AR
B R ORISR Y S 9 T R A D B R R A
FE U Bl 1 a5 2% 1 ) ) 3 R R AT A B
MR BRI X KB & & m W Fp
5y .

X vy X
o X3 Xt
X=1| " ) (6
X X1 * L ptw—1
Y1
Y2
Y, =1, (7N
Y

KW .a, hyi BZLDTRME w AN E DK,
n WREARE, R(DOF.m WHBEERS .y, N
7 A BT R P AR AR G N W B g S 2 i
Hom WINRME, ZFK X 5 Y el A
F| MMoE 158 2 v 1791 25 K ik
2.2 ETF MMoE IR AKX 15 2 R

Sy i P AS TR HL i A a5 (D g 3R 4R A B Ao
Oy RAT 55 K bR AEAL IS B R D R B R M X DA AN
[F] FH L 2 P D) 320551 Y % A B MMOoE #5274 #1791
i e Mk, FLER R LA 4,

| #EMMOERI %S R RIT |

i AR AL ST B B X S 2 A L B DR 7 81 Y
]

I P A REA

4 5 W 4 S R R 4
AT 26 114 10 26 R K P A W
12
LA AT S5 it 5 R AT
2510 K bR BRI B e A bR B
7

Y
| 0 AFE U0 880 R B I U i PO 2|

]
| i sl 2 A R4 30Es |

B 4 MMOoE % il 4 i 72
H B2 i MMoE 58/ () 1 ¢ 2 BRIl 45 1%
RET ZJ5 K B R E M X U L2
WRMIIRFE Y 2L, W 481 i D7 44 53
it A 55 10 I R SR R A B0 B 4% o0 A AT 55 T X (5)
TR B T4 R 28 SR P Wk DA RN S50,

T L 3 & 4 AT 55 B B 1 45 SR L 45T 45 i i
2 PRVBE S B AR5 pRBUE . 2 AR BB 38 B K i
RECT Z 5, 5 WU ZRAF 0 4% B A R R0 1 6
Ty 5B R 1 T 285 Hir HE TR 3 A 45 D R 18 4 1 T R
¥4, 52 B A 43 i

AR SCREMS U B 45 S8R & RN 4% 1) B DL
KA TOE L R AR kB, Tl O 2 R S, AR S
WEELRNEEER 270, G ERMEH &4 1
PR FRICECh 350, AR A 150, M4k AR 2 ] Ad-
am, 2% RN 107,

3 EHlah

A SCHE F REDDM Y S48 4 5 56 UE A% SC BT 2 45
AR A 501, REDD £l 20 & 7 6 MR IERI K]
H 4 DR BEFE AU R R 1/6 Hz, AL
1B B 42 VK AE BRI A 5 AR DL O B
EERIPIE S Ei
3.1 HEmAE

TE Y FH U A Has AT D0 & A R S VKA B
TREMEZETERER & Bl B A Z2RE
JASRAS AL A PRE AL TR 5 AR IR b o e A
RSB RN A 5 1 KN A — 3. )5 30
IBATUPRATRE W A X AR E

Ry E KB R FH AR, A SCHUR 45 HaL #5450 000
A SRAE R HE AT R AR AL S, B SRR AT R
P 157 B A5 3 09 7 1 Dl 3R B 0 R R B
s oK ARG )R FIN o KR
30 000 Y T 7 31, JF44 JLAS HT Ha 2 19 2 8 5 37 oK
L A5 B 30 00009 B AT FF ,

ARSCH I 2R W E W s E DK ER 5, [H
A E B DI 23 5 1) 1 it R R 3 A2 38 5 T S U
7533 —4E30 000 4% BT 50 5 51 L i i B4 v 91
BN/ H (30 000, 5) % A ELHE 46 1, 18] B 45 21 4
AR B K 30 000 TR P51, K BUHE R 1Y
80 Yo R IR 4 L 10 %0 4y B ik 4, 10 26 A S 3K
. SRFAFHPIERME 1 PR,

®1 ABREEVNEER w

wANIFE RRIE I B 25

B — — 118.42 258.44
€] 0 437 55.63 85.37
VEwiHL 0 1144 22.58 140.14
wEMR 0 1664 7.08 93.21
82 0 1784 21.08 143.43

3.2 ATEHBRIEMIER

AL Bk A 2 4 X 5% 22 MAE, H— 165 5 %
22 SAE D) Kb Ak 43 i 1% 2% NDE SR 3 # 52 56 45
B R



4 Mok T ok kK ¥ OF K 2023 45 2 4

1 m

MAE = M,Z |Gy — v | (8 200 G
DGl =
NDE = ST (9 ﬁé‘—mo i
. sol
SAE = | 2,»2—%2,% | (10) obLs ! . :
i 0 50 100 150
Srs y, R AL A A i I 20 2SS TR AL, REE
FER A e ¢ IRF 280 A T ) R A (a) MMOE 4 fif i ¢
3.3 SLIGHERITEE 200 [Ty Prodicted
AR X % F  One-gate Mixture-of-Experts 150 b
(OMOE) ™) Ak 52 Z AT 95 % 2 B (SBMD*) Z ool
AT 55 27 ) BERY (1) S B0 25 X Eb L H R seq2seq =
B 1S L0 4520 0T 55 2% ) B 5 o
WL AT . A3 B MAE 2503 2, 5 S 0 1o
x2 HHE MAE4£Ex SRR
V] VEBIHL W EAHE M (b) OMoE /3 fi# 45
OMoE  14.06 19.36 13.17 21.22 6 UKAR 3 Mt OR A L
SBM 30.53 36.32 29.24 28.45
seq2seq 21.12 30.13 27.34 26.31
LSTM  19.81 2289 1521 2531 1500l TG lii
MMoE 9.69 13.76 7.23 15.10 = 1000
th 4 2 T . MMOE M7 Kl 43 o 3L 45 £l
) MAE fH#R 3% BLBA T MMOoE 45 #1551 25 5 411
G WA R T L AR T L Ml A, OMOE #5 dy , , , ,
T MAE 45 5 5 MMOoE 3 F#:3F, Bl OMoE iR 0 50 ;;;Ok 150 200

o ) R 1 v A TR R ) DL R R R AR S
e H A A AR 0 ) R ik 4 R L UL Z R g

(a) MMOoE 43 fift 4%

g FxF LR 5, H A H gR T b &S R 6~ 7 8, 1500 | ."i S |

| I

— Prodicted i il

1000~ Groundtruthil % 1000 F “ ”

800 ¥* 1 i

E B o500k h I

5 600F I E:
= B —,\——A—"—A—
o400 0 L1 N 1 N st 1

2001 0 50 100 150 200
0 CI i i i )T(ﬁé)\fl\

1
0 50 100 150 200 (b) OMOE 4} fiff 4% ¢
P N A/

(a) MMOE 4}t 45 5 B 7 o i AOR

— Prodicted g~ 1=~
1000 -7~ Groundtruthy i — Prodicted
. " BE 1500 e,
600 L e
: |
:

Y)RIW

0 50 100 150 200 [ | i L I
R 0 50 100 150 200

KR

(b) OMOE 4} fif £
Pl 5 VEREHLAM A SRR I (@) MMoE 73 fi 5558



%38 5% 2H %)

AT

%

255 T ERARK G AT R 5

— Prodicted
1500 F-—- Groundtruth

O;UL

0 50 100 150 200
(b) OMOoE 4 fiff 45 3%
B8 i 2 I A i AR X L

i &8 5~ & 8 %1, MMOoE # & #H [t T OMoE #
TR A6 O A TR0 L R R S AR Ak I L 5 v Y B
2 TR MMOoE #5574 58 4% 55 fin of: 1 41 W7 s
A (B AT B0 o 7] s 43 fife 2y 23 A8 00 2 30T T H i 5
IBATIAY I %Al . MMoE #5155 & 5 41 I 3 43 fit
LERE) SAE K NDE $5AR%0ds W% 3 ek 4,

*£3 NDELBZ&RIL

YRIW
.
o
o
(e)
T

UKAE VEwEHL W EE R
MMoE 0.13 0.12 0.32 0.48
OMOoE 0.17 0.28 0.85 0.89
LSTM 0.23 0.33 0.91 0.95
seqZseq 0.56 0.67 0.96 0.98

H1 2 3 W, MMoE #5843y # 73 fift 5 SR ) NDE
FEARANS T HABAE R A, B MMOE 3y 3 73 i il
2R B RO B B/ AT SE BRI R AB AT L

F4 SAELWZERILE

vKAH VEBEHL  wEE R
MMOoE 0.02 0.14 0.20 0.32
OMOoE 0.12 0.26 0.11 0.47
LSTM 0.21 0.32 0.22 0.53
seqZseq 0.34 0.45 0.39 0.61

H & 4 B SAE f8 4545 3 7] F1, MMOoE #5 A1 X}
T4 2 FH HL Y 43 fifk 45 ORS¢ OMOE #5514 73 fifg 45 5
A FITT B AR I A L2 0 43 A 45 SRS R )R A
OMOoE 43 fiff 25 3 55 b HRE Rt 3308 T 80 4E 55 2%
FLRL, Bl MMOoE #5051y 20 fif A B 45 SR o 4. 25 1,
MMOoE 7& M & 400 & 72 B b W 4f, 43 ff R B e s
A 53 A 1O S5CR A

H T VR B 2 ) A7 76 B R I 25 e 8] K G 22 931
AR 3CH MMOoE A5 R I 5 Bisf ] 15 % B8 A D A 1] 2 st
e AT L2 5.

F£5 ARG E L

seq2seq LSTM MMoE

VIERyE]

IG5 e8] 1 5 B Xk BRAE L Oy BT 55 o o) AR
A TR) FH R B 4 20 A 18 2 504 TR) B4 A R 3 £ 7 3

59.2min 48.3min 13.5min

25, N R R] A U1 R AS ) 2 508 10 Fir B 1] 7 5
Hi 2% 5 A1, AH X T BRAT 55 2% 2] B1 R, MMoE £ Y
AT LA TR B 43 it 22 A4 P HRL 18 45 1 ) 36 L I e L sk
REE, HRE 2.8 3 LR 4HELHLELE . MMoE
TR 1) Ty 5640 i 245 AU A SO T AT, BRI TN A
3 O AR LA
3.4 ZHHERIE

Shy 06 VI A SCASE Y g 97 Ak v L 3 a4 IO A s ]
A [ B 28 14 T SR B0 B By 1 A o) SR L AT A
Ivi) B 5408 Ak P R4 — L4531 20000 ST R B L LA
J RN (20000, 5) 1y B T 28 E0H0 5 B L i A 2 i S5
5511 2558 B A MMOoE #5#4 , £5 %] MMoE £ %1 Xf H
b 5 6] P R A RN 45 51 L OF T H SR G AR, L AS
] S 38 48 kF 45 S, OMOoE BB iy 52 86 45 1 &5
MMOoE 55 45 545 Ay 45301, WA SCH it Xof 19 A 751 1)

ZACE S 25 B AT XS LG BRSO 9,
30w MMoE 298l 294l
95 | = OMoE 7
20F 141 ?
ﬁ sk [
= 10k 10.59/ |
5
0
150 |- mm OMoE
1.25F
=1.00 - 0.94
Z.0.75F 0.61
0.50 -
0.25+ 0.23 0.28
i % 7
LTp = OMoE
\ 1..25 F
: 1.00 -
0.75}
0.50
O.Zg M 007,015 i ’
UKAR TERENL WmE S B
(b) OMOoE 43 45
B9 Z At g 25 R ) ke

HIE 9 7, BAR A X S B7 a] i 3 45 2R 4%
FEARHERA T T B (HR A3 SR R 7 B i K F-  HoA
BEARMET OMoE A5 8Y  IE A SO 2 Y B AL A R
bz A

4 Zig

AR SR — P LT MMOoE 881 i 352 A =
o7 A3 5 o B S AR SR B ) ) R O AT TR
B 5 Bl S O L S BT R 2 )
AN T FH F 38 4 1 40 A O R TR B AT 55, 38 2 Il 2k
MMOoE BLR i A T 2R 5008 56 B, 7] B A5 8] 2 A4~
FHHL 5 & 19 D) % )7 41, S B A 4y fd . B O A
REDD [ 47 SZ 5, w] DA 31 AR ST $2 45 7L A X6 T



6 i |

I ¥ kK % F K

2023 % 24

At AT 55 2 > B8R0 AT s 119 23 g g 38 LA B o
P o R I AR T BAAT 55 22 ST R AT 55 22 A R
A S YR ] BB SRR IR
VAT B AT X HAt T e B 1 20 i 5 T R R 1) B
FENG b — 20 fiff e XA [ T, 00 K E — A5 T 5 i g A6
R AL T

[ & % x # ]

[1] KELLY J, KNOTTENBELT W J. Neural NILM:deep
neural networksapplied to energy disaggregation[ CJ. /
Proceedings of the 2nd ACMInternational Conference
on Embedded Systems for Energy-Efficient Built Envi-
ronments .Seoul, Korea: ACM,2015, 55-64.

[2] A B, A b i, v AT R T ) 5 RURI 428 090 4% 1 Al
R R 5 43 i 7 vk [T iy i, 2021, 42
(03):97-106.

[3] e, vk, B 5T HHSRE R BB AR
A G4 A8 55 [T/ OLT B M AR < 1-8[2021-09-
06]. https://doi. org/10.13335/j. 1000-3673. pst. 2020.

OL7. (2022-03-09). https: // arxiv. org/abs/1605.
06391.

[6] MISRA I, SHRIVASTAVA A, GUPTA A, et al.
Cross-stitch networks for multi-task learning [CJ. //
2016 TEEE Conference on Computer Vision and Pat-
tern Recognition (CVPR). IEEE, 2016.

[7] MAJ, ZHAO Z, YI X, et al. Modeling task relation-
ships in multi-task learning with multi-gate mixture-
of-experts[CJ]. ACM, 2018. [8] Rich Caruana. 1998.
Multitask learning. In Learning to learn. Springer, 95-
133.

[8] CARUANA R. Multitask learning: a knowledge-based
source of inductive bias[CJ. / Machine Learning, Pro-
ceedings of the Tenth International Conference, Uni-
versity of Massachusetts, Amherst, MA, USA., June
27-29, 1993. DBLP, 1993.

[9] EIGEN D, RANZATO M, SUTSKEVER 1. Learning
factored representations in a deep mixture of experts
[J/OLT. (2022-03-09). https://arxiv. org/abs/1312.
4314.

[10] JACOBS R, JORDAN M, NOWLAN S, et al. Adap-

1487.7.

(4] FE#, 2000, A EM . %3 T seq2seq Al Attention #l
i 0 B P AR 4R A X B A A3 A ). v B e AL T AR 2
#,2019,39(01) : 75-83.

[5] YANG Y, HOSPEDALES T. Deep multi-task repre-

tive mixtures of local experts[J]. Neural Computation,
2014, 3(01) .79-87.

[11] KOLTER J Z, Johnson M J. REDD: A public data set
for energydisaggregation research[ CJ. / Workshop on
Data Mining Applicationsin Sustainability (SIGKDD) ,

sentation learning: a tensor factorisation approach[ ]/ San Diego. CA. 2011, 25(Citeseer) ; 59-62

Non-intrusive Load Decomposition Based on Multi-task Learning
LIU Hui, JTIANG Xucheng
(Hubei Collaborative Innovation Centerfor Efficient Use of Solar Energy ,
Hubei Univ. of Tech., Wuhan 430068 ,China)

Abstract: Non-intrusive load decomposition is one of the key technologies for obtaining user electricity in-
formation in the construction of the power grid. In order to solve the problems of the large number of mod-
els and long training time in the current non-intrusive load decomposition research, this paper introduces
multi-task learning In the study of non-intrusive load decomposition, a non-intrusive load decomposition
method based on the Multi-gate Mixture of-Experts (MMoE) model is proposed. First, the power of the e-
lectrical equipment is decomposed and converted through the seq2point model. It is the mapping relation-
ship between the total power sequence and the power value of the electrical equipment at the midpoint of
the sequence. Secondly, the gating function of the MMoE model and the shared Expert network group are
used to take into account the uniqueness and relevance of the power decomposition tasks of different elec-
trical equipment, and finally pass A single MMoE model completes the power decomposition of multiple e-
lectrical equipment at the same time. This article verifies the method proposed in this article on the public
data set, and the test case verifies the effectiveness of the method in this article.

Keywords: non-intrusive load decomposition; multi-task learning; mmoe; seq2point
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