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Abstract: As an emerging field of machine learning, multi-source partial domain adaptation (MSPDA) poses challenges to related
research due to the complexities of the involved source domains, the diversities between the domains, and the unsupervised nature of the
target domain itself, leading to rarely few works presented. In this scenario, the irrelevant class samples in multiple-source domains will
cause large cumulative errors and negative transfer during domain adaptation. In addition, most of the existing multi-source domain
adaptation methods do not consider the different contributions of different source domains to the target domain tasks. Therefore, this study
proposes an adaptive weight-induced multi-source partial domain adaptation (AW-MSPDA). Firstly, a diverse feature extractor is
constructed to effectively utilize the prior knowledge of the source domain. Meanwhile, multi-level distribution alignment strategy is

constructed to eliminate distribution discrepancies from different levels to promote positive transfer. Moreover, the pseudo-label
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weighting and similarity measurement are used to construct adaptive weights to quantify the contribution of different source domains and
filter samples which are irrelevant to the source domain. Finally, the generalization and performance superiority of the proposed
AW-MSPDA algorithm are evaluated by extensive experiments.

Key words: multi-source partial domain adaptation; negative transfer; diverse feature extraction; multi-level distribution alignment;
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FUFR I 73 A 22 3 AT FE &, SRAT AN [FR IS ARz 18] A AR, JEXS BT A3 K AR BEAT I — AL A 2E,
AL AT A5 & USSR H BRI B IE R ST ERAL . w, R

k 1 Wim
”W:Dmxw&fwziwp 1

sim

(13)

k

K'=1
Hoewb, Dis(X,, X,) Ron 5 ke A VRIBOR H ARIAE &S0 0k 2 ) o 1 o A, 352 ST

2

1

n

Dis(X, ,X,) = inup—fixmb

(e

(16)

sp = H

B 1R B AT I 8 A, E B A A IR I R R S 2 S, RIS B R B PRS0 AR ) H AR
SR AR S AR 2 T 4

V=Y w -G, (E,) (17)

P
PR, 75 U A B S R R R AR AT 5 008 S TR [0 e R B
BRI 25 10 TR LT 2 S 22 5 48 A SUBRIC A T VR B, AT AR AN K 30 0 Tkt A7 B, ]
FRHIE T AR URE A 10 U B 2502 0 5 S8R LS L 2K 58 0 2 L kR o8, 5
U VR T XK B A ) 1 308, O T R o T 6 K A o e 2o 4 0 0 S ST RS, DA 4
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B H AR FR . Bk S, BATR BT B AREEA A 2 R85 BT SRIME,  LAAS 2065 B I8 28 24
BIRCE, XF T3 k AN SR G0 (B TS R

n

Ry
i =;Zytk (18)

25 5 PO B AR G AR s 1, AR 2 IR OE RN SR, BAIX A XD AT, BLX AN H
PRt HARAE 55 B DTk LG B IR ISOTE R RBEAS. B8 & AR I B RSN AR R AE 7 R R o SR

: 1 c i i
Jmin L, 000,.0,) === T wriL.(G, (G, (G N,) (19)
kT Sk X;k Xy,

Horh, g TR ke ANVRIR IR ¢ 1 8 E RATE.
25 REBFRRE
b6t 22 YR 43 40 L 1), £ 5 R DA R 2 REVERRIESR I . 22 2 VR A et 5 R 3 IR A o A A
5%, TATHIE AW-MSPDA [ AR L1k B bx s 8
min L, =L,(6,.0.,0,)+ kf;Lyk 0,.6,.0,)+ ﬂkﬁ: L, (6,.0,.6,) (20)

0p0c 0p Oy 0a
Horr, AR T R 7
N B A A T i AW-MSPDA 158 340 A F2, 52 4T SR AR LA 1.
E3E 1. AW-MSPDA k.
o PRCIEEEA D, = (X, .Y, )}, KARLIEARED= (X}, BRI RKE T, FIZREER 6, 0,);
fr: H AR AR A Y,
I XHEARRHER IS G, (.0, )iy ~ BRI G, (6, ), EATHII, XK (G, i,
Ao 2% G WIta 1L,
2: repeat
30 IRIEA R @) WREUIF A H FRIRTE 3L R 23 8] I R AT
4 RRAEARG)IRICIFE A B BRI A B RAE;
500 IRIEA R (6)FREVIRI AN H A7 38 1 38R A AL
6: I A G 1SR A R IE S B A A, T I 2RI S
70 WRIEARXQ2)TIIEG AT, A EERIEK Lioman
8 MRIEARXA)TIELHINFF, I E TR Lo
9: G A1) AR IR A XA THEE R 2 Z RS 1K L,
10: A AR6)FFIHAR(IS)MEE H B IR G N K H 1EMALE wy;
11 ARIEA R 8) My B F 1+ B S 5l i 1 3 A
12: BT AR9)RARFEAAS REAE (950 51, I Ghxd DL He 5 4 2K 2%
13: RIBAKQO)UE B H T H S H AR R Lo
14:  ARIEARA7)XF B Ar s O bR 2 4T 568
15:  FEFTHPAI S H;
16: until 35 KIERIREL T I Lo WL

3 WEHERSN

FRATTAE JE HE KA B L0 2 YRS O3 OE N 3 5T 0 0 RAR 55 HEAT VRAN Se e, DLMOR ST iR A iR AW-
MSPDA SEARIPERE. B e, FATE X SLh b i B R HEAT ARG A4 ARG, BT X sl A v i SE 36 B B AT
YU, K, G B PR TTIERVRRIRIE, A5 R A Gt 22 R I8 1] R DL e 22 T 53 e 8 ] R AT R O Sk
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5, 5 UUH A OC TAEHEAT W L DA R 45 R4
31 BEENBREE
WAVES ZAEH W 3 ANEE B4 TR SCs s, B Digit-Five Z#E4ER7 Office-31 %i#i 41281 An
Office-Home FHE 4. 3 AN FR 4 KL IH ML .
(1) Digit-Five B35 T 5 MR £ 74 240 d5 4, B MNIST-M 24 45 . MNIST ##4E . USPS 4R 4 .
SVHN #i 44 L & Synthetic Digits #8545, B NEIRE P A 10 NERINFEAR, 78 2 IR I80E N3 5
R VRSEORT AR IE E AR D R ) T TE SRR A S R R, 2 AR ) RN H ARz 1)
L ARid 250, HH bR AR 10 23 (82 BTG SR 0 25 (R IR SR — AN TR, Rz R, &l
WEBANESINE S NRINIEEAE, BAREIE 7 KRR,
(2) Office-31 A& sl i B 4T3 A 4 )32 (3 B B 4, L5 F 3R SR A7 72 — e AR AL, BRIk, 1 A IR
W ZR T85> RIRAE H AR B AT 0 BIEA SR IBCR IR Z; BIEZ M HiE R =, #
RS FHAREN 0 A 22 7, S TESGE RIS FE s R B AR 22, AT 3 R AR Y 4y R
FHAREEYE 3 A THEE, HBNEEREREE 31 DNFEBIMFEAR. LR, Bxf 2 I8H 0 iE
R B, FRATERE AR S 21 NSRBI, 5 2 MEEWIHA 21 MERAIMREA, REEA]
BN EE R, AEFR L 2 A2 AN R
(3) Office-Home FRIFEAE vz A8 Fl 0 2 v B4 42, 5 Office-31 BUIRAEAZTE S/ AHALYE, (HZ & Hs
FAEBLRKANMFEAR. B, 7£2IEEOER TN, 1280 5 X 808 RAT 54 APt %80k
SAE 4 NMARME, AT E 65 N IR A,
3.2 LR E R E

321 SEREE

FESEE T, R A ResNet-50 fEATRIZRIFFEIR IS, K Softmax 77 R EEAE MW LAY, K F AR 1HE 1)
BEMLER B B AL 28 X I AT I SR (IR )R I B Dy 1e-3, TR R 28502 R). 855 ofl p1E
[0-1]X AR, AL TFEEEREFLWT.

e N1 64 GB;

e CPU: AMD3800X;

e GPU: NVIDIA GeForce RTX 3090.
322 XfLHE

FH T2 SC T3 75 ¥ B 37 SRR R M EL B A SR I 7 R 2D, IR ERATT 43 UAE 2 URI8GE B o R R 2 R
2380 R 5 T 0 ATHE AW-MSPDA SBUEHEAT VAL, FRATH XS BL 75 vE G 48 B YR HU0&E B (UDA) 7 v 2 JRI80E
L(MSDA)J7 ¥ HLJ5#5 43 30E N (PDA) J7 72 R 22 645 43 38& . (MSPDA) J7 2. Horfi, UDA J7 54045 DANNDY,
DAN?, ADDAPF), CORALPY UL & MCDPY, MSDA 77 i & # MDANUY, DCTN®, M’SDAP!, MDDAI,
MFSANU', LtC-MSDAP?IL K CASRP, PDA J5idifids PADAPY, SANPSILL K ETNDS, MSPDA J5ik i
PFSAU,

3.3 LWHERRST

33,1 ZURIUE MR

12 PRIGE Mg i, TR E bR It 2 R — AN bR iC A 8. R S8 s B s rp, EEARIS LR, Eid
PRI TE R EFEA I 97 38, T 350 23 43 B 1) L A Dy O M B3 B 1) R, SEELTE R R FE A s AT, 454
2 PR IRE B B KR IR A, TS IR A IR BN R E B2 R, M FRE 0] GEA7 AL 3 4 AR SRR R
IF TR B H AR P S . BRIk, A SO TR AW-MSPDA B3 B3 N B 22 JRE N g s rb, Bd EE
TR 2 5] SEME AN 2 S I B (R 2R ) gk A7 S i, L I A i) 7 =R AT P A T Sl S R SRR A, DLk
G 12 S AL I LI 2 o R 4 S N T 5] AT RS B R A (Y PERR IR Ak, BT X 3 ANIEUE MR 4, AT T
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T 2 P5GE R SE B

5T Digit-Five 84 44 Lk or#r, 1E 8RR LT Seah gt RWAR 1, Hok FIR i 7% ks ic
RAEAER, H, “mm”FE IR MNIST-M #3545, “mt” % MNIST $#E4E, “up”F s USPS FiEdE, “sv”
Fon SVHN il 4E DL K “sy” 7R Synthetic Digits $0#5 4. 7EBIE 44 & Ji TH, Single-Best R/RTEAT
A PRI rh BRI E B A B A BB, Source-Combine A 38K AT A TRISAL A D — AN YRS - Sz IR L YR ek
Ri MGG AT LIS E]: BrEE AW-MSPDA BVEAHE T IUA S8 10 2 I 80E BT VETE #4155 16k
WA BN TERE, R sy 55 A RCRHIET. Hhoh, BRI S s 4 A fe
BEEIARERE, HFERES I TEMEAK, BAVIRBE L, |A1TiE AW-MSPDA 75k #3
T REE R,

BT Office-31 HRER: FATEXINZBIREIAT T 2 VRI0E 237 557 1) BRI AR DG SR B%, FLSeia gl %
2, WigE BAMM AR, Hd, D Fx DSLR $iE4E, W RK Webcam HIBELELL L A For
Amazon FAELE. B X &R M 5 FRSTIG 4 FRRLL, EH TSP, KLATIR AW-
MSPDA HiEEUG T R R, NHRIE“SAE S RS IR FHIR R Bl m, 3% BUS 3 ks FE (AT
FH IR T IR R, BAEEIREE RIS T B

5T Office-Home R4 : TRATE W BIREREAT T 2 IR 08 B2 3% 57 (0] BRIV AH O e 56y, LS4 3L
# 3, mAE RN REI. o, “>ARR Art BURSEE N H AR, “—>C IR Clipart $4E 4
1E R B b1, “—>P7F 7R Product $¥E L1754 HArtk, “>R”F IR Real World 4 £ 1E A B brdg 8 W
A A FTiE AW-MSPDA J5 570 5 KBk MY Office-Home BE S 5250 v, MIE T B £ YH3E B
JEALES T B R R LR T RTHR R IR U R A

F 1 ZPIHERG T, AW-MSPDA 7E Digit-Five It SEI 45 5 (%)

HmERE SR —>mm  —>mt  —oup —sv sy THEER
DAN 63.8 96.3 942 625 854 80.4
Single-Best DANN 71.3 97.6 92.3 63.5 854 82.0
ADDA 71.6 97.9 92.8 75.5 86.5 84.8
DAN 67.9 97.5 93.5 67.8 86.9 82.7
Source-Combine DANN 70.8 97.9 93.5 68.5 87.4 83.6
ADDA 72.3 97.9 93.1 75.0 86.7 85.0
MCD 72.5 96.2 95.3 789 875 86.1
MDAN 69.5 98.0 92.4 69.2 87.4 83.3
DCTN 70.5 96.2 92.8 77.6 86.8 84.8
M’SDA 72.8 98.4 96.1 81.3 89.6 87.7
Multi-Source MDDA 78.6 98.8 939 793 89.7 88.1
LtC-MSDA 85.6 99.0 98.3 832 93.0 91.8
CASR 90.2 99.7 98.3 86.4  96.3 94.1

AW-MSPDA (Ours) 90.7 99.3 98.1 882 948 94.2

#2 ZPIHERG T, AW-MSPDA 7E Office-31 I H 21 45 5 (%)

B EE S5 T i >D W A PSR
Single-Best DAN 99.0 96.0 54.0 83.0
ADDA 99.4 953 546 83.1
DAN 98.8 962 549 833
Source-Combine ADDA 992 96.0 559 83.7
MCD 99.5 96.2 544 83.4
MDAN 99.2 954 552 833
DCTN 99.6 969 549 83.8
M3SDA 99.4 962 554 83.7
Multi-Source MDDA 99.6 97.1 562 84.2
LtC-MSDA 99.6 972 569 84.6
CASR 99.8 998 76.2 91.9

AW-MSPDA (Ours) 99.7 989 78.3 92.3
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F 3 ZIREENIZ R T, AW-MSPDA 7 Office-Home _F 1) 256 45 5 (%)

HmERE SR T —>A —5C P SR THER
Single-Best DAN 68.2 56.5 803 759 70.2
DANN 679 559 804 758 70.0
DAN 68.5 594 79.0 825 72.4
Source-Combine DANN 684 59.1 795 82.7 72.4
CORAL 68.1 58.6 795 82.7 72.2
MFSAN 721 62.0 803 81.8 74.1
Multi-Source M’SDA 64.1 628 762 78.6 70.4

AW-MSPDA (Ours) 71.8 63.4 79.7 825 74.3

3.3.2 ZURER A I0E B
AR T 22 RIS B ) A, 22 YRR A 10 N A T R S M. BRI, iR, BAsikiric s
IR A BT A R 10 28 8] R 1) — AN T4, A IR S5k 1) TE 9 R AR 7 & R i AR T i R U R, e xd
HEAR G HAT 55K FE 3 B35 SR T . R, 45 BB Ar AT, FRATTRE AT i AW-MSPDA 772 8 H T A [ 1 44
e, AT T ANTR 2R UE R R I SRR
o JLT Digit-Five $iif 4 7E 154 FRAT IS0 45 R L3 4, Forb FIRL A 2 bs 10 fec fe 45 L Jd ik
Xof S 4 A B A A0 RATHTIR AW-MSPDA J7 9351 % 22 Y538 4 3838 o ) AR 40 KNS B, MR T OLE
2 RIBE B 7 VR R 4 WG B VR W A, AT AT 1) 28 YR 30E N VA A — e 4R T
TESAT S IS T BRI 4 . @A 4nif 52 {XF 1) MSPDA J7¥% PFSA, BATRIVE I3 i
Sl 0 O L AR DA X A AN R IR TR, AT SO REAR T R AT TR, SR A DL BT, B AR
B4t Jr LI B: 4 AW-MSPDA. BE % 77 250 i A 1k 22 Y5030 40 $oldi 7 1) 8, FL L % A e P R 2 i 1
o LT Office-31 HdfifE: 7EiZEdE 4 LT SRR s L3R 5, vl F A i 1 b 10 fe e 45 L Jd ik
T FEZERAE I b, AT AW-MSPDA J5iE7E T AF 55 i IS sl 4 5, HF ks
FEARE U 7 AR .S58 Bk Ar A, Biedr vk i s A o it 15 3 38 0F.

® 4 ZPFISEENZE T, AW-MSPDA 7£ Digit-Five I #5256 45 8 (%)

XL iER A SR VE —>mm —mt —up —sv sy  CFHIEERE
MDAN 554 79.8 73.1 354 431 57.4
MSDA M’SDA 69.3 98.0 96.3 478 783 77.9
LtC-MSDA 60.0 97.6 97.7 43.5 83.7 76.5
PADA 63.9 90.4 93.1 40.5 628 70.1
PDA SAN 55.4 96.1 96.5 32.6 55.1 67.1
ETN 48.7 93.6 934 36.6 64.6 67.4
MSPDA PFSA 69.5 98.2 99.0 68.7 869 84.5

AW-MSPDA (Ours) 72.4 984 99.2 70.6 89.3 86.0

F5  ZUYRIBHIE M BT, AW-MSPDA 7E Office-31 b SZI& 45 5(%)

Xt LT Y KTk —-D ->W —A PR
MDAN 74.2 71.9 28.6 58.2
MSDA M’SDA 78.2 71.0 329 60.7
LtC-MSDA 83.3 76.2 31.0 63.5
PADA 75.6 738 38.0 62.5
PDA SAN 83.1 77.8 39.8 66.9
ETN 83.9 78.5 41.1 67.8
PFSA 842 79.0 40.2 67.8
MSPDA AW-MSPDA (Ours) 84.9 81.8 48.6 71.8

3.4 SHHRMSHR

HAXAHMAKXQ0) AT, Frit AW-MSPDA SHiEh s 2 MESH, B2 2 R A% 55 55 R0k
FrAT a8 KBRS B, TR B I BRI RE R, FATAE Office-31 Kdl 5 LS 2 MU k3t 47
TR, SiRWE 3 P, B R LUK DL R R R B 2 B R B AR AN K, B2 ol BRI R
0.5 I, MY TT LLAS B f AR BE.
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30 80
3 3
§ 7% G\T( 7%
K -
E b
= &
= @l/e/e/e\s\e\&*e 5
sy =

65 65

60 60 T

0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
HZHa HZHP
(a) (b)

K3 SHEUEES

4 4 ®

AT e — AN NS bR HLSE BB AR5 —— 2 YR B0 I IGE B, R 5 X 2 ST HE S8 (AW-MSPDA).

UET, WA RS EENEE, HARRRE AT e 2 MIRRF IR R Y, AT A 2 REPE R AE SR B X
KA, A IR 3 3 0 1) 3l B AS B SR X 73 AN [ o] H AR Tk, O 1 A RSk ISR R (T
FATHR T 2 Z s 705 sORME 2 1IE3E A2, dbabh, FATAI H AR Oy b 28 B v RGO (1 B & BB, KX
I RASHEAT AL LA D8 VI R O SRR A, SRAT T S0, A 2 YR80 A 22 Y 78 20 3800 B 37 5 R AIER 1
IR R, FEARR, AR AR 2R SR B (103 DB 5535 DUHR BRI 1 T8 R AR, AT S B B A4 (1 Jekod
IS RE.
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