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Abstract: Portrait matting is a significant task in the field of imagé, processing. To address the issue of rough portrait
extraction caused by the diverse scales of human figures'in existing image data, this study proposes a dual-pyramid
encoded portrait semantic-aware automatic matting network. The dual-pyramid encoder consists of an input pyramid and
a feature pyramid. In the input\ pyramid, the input image is proportionally downsampled and fed into the network to
preserve the original image details. The feature pyramid combines banded convolution groups and five levels of encoding
blocks to fully capture image features at different levels. Meanwhile, in the dual-branch decoder structure, a field
expansion module is designed in the global segmentation decoding branch to expand the network’s receptive field, further
enhancing its ability to capture global contextual information. In the local detail branch, a detail-aware module is
proposed to fuse encoded features with decoder output, guiding the network to focus on portrait contours. A comparative
analysis is conducted to evaluate the performance of six automatic portrait matting methods on three datasets. The results

demonstrate that the proposed method exhibits superior matting performance compared to the other methods. This
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validates the effectiveness of the proposed method in enhancing the precision and robustness of portrait extraction in

complex image data.

Key words: portrait matting; semantic-aware; dual-pyramid; dual-branch decoder; global contextual information
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Lor = (14)

Zi v (@i —cy?t)2 +&?
N
Hrp, NoVEBH B RS

3 SEIG 5508
3.1 SLWIMESINZGMETS

SO B % I EE R 480N Ubuntu 20.04, 8RN
NVIDIA RTX 3090, 24 GB. CPU N Intel i7-11700, =&
IR T PyTorch HITRE 2 SJHESE N HEAT B Il 20
M, K #) Python 3.6 MitAS. &K T Adam 4L
RN AN P 25 AL AT AL, 52 21 %0 1E-4, 3F
BN KN E A 8, Y1k 180 A epoch & 151 B
AWER, 7 SCAVRAS NI, — RN ZRSTTHFERA 64 h
A, PR S th e an & 7 B, ?\JTi&*ﬁ%ﬁﬂiﬁE
M2 B, A SCIE R T BEL e # 5 B s e b 3
7k, CARETH NS [ s e

-

14F .
12+
1.0}
0.8 F
0.6} A
04 1¢
02}

0 50 100 150 200

Loss

B 7 Ik

3.2 LIRS
P3M-10k"*): g4 10421 sk m B & Fh iy 5t &

P 1 AR PR (R 0 KD HOR SR, o e A PR,

R Hodia & B 500 M5 AR B R R 4
P3M-500-P Fil 500 1 A5 47 1 & (9 k4 P3M-500-
NP. ZEHL P3M-10k [ 9421 Gk BE A I 254K, LA P3M-
500-P A1 P3M-500-NP {F Al ik 45 4.

PPM-100: £ & FE 407 B 1) 100 5k A Z LT
FI NGB G IMREE 5 PPM-1001", Frid b % & #
5 N TR0 (0 N D9 A S50 — &Ry, SE i
SR I3 5. PPM-100 H B 8cdf 41 A S8 m B SR 1K 75
SASCE B RS,
3.3 INERR

AR A5 Z{H 2 F (sum of absolute diff-
erence, SAD). ¥J771%% (mean square error, MSE). V-
Y)¢i 5%t 228 (mean absolute difference, MAD). FfJE %

7 (gradient, Grad) % & 1% Z (connectivity, Conn)
YE R NGAREI PPN AR, THE IR T Fros:

SAD:ZZl|ai—c7i| (15)
| 0
MSE = NZ:‘:I (i —@) (16)
1 _
MAD = N221|ai—a,~| (17)
-y _
Grad = N Zi:l “Vai'{ Val” (18)

1 - "
Con;a sy ZZI (¢(a;, Q) — p(@;,Q)) (19)

Hof, o AR | B a9 § ESE; N 2
PR (15 B B B T B, M0 e
B S iE 5 QR BB bR 5 T 45 5w i) B oK% il
X, o(VRRBE i SQEEBEERE . A,
B4 IR AT S 6 25 R L, A SO MSE. MAD UK
10° 5. PR FEAR AL RRA, T 1A 19X 248 1% P s s
3.4 XtEbsELg

NPl A SCHR S T 9 AR B R, A SC IR R
HHL 6 > E SR E (BN B N) ik HATTPY,
SHM!"!| LFM™!, MODNet!""!, GFM!"*| pP3M"I7E
P3M-500-NP. P3M-500-P F1 PPM-100 ixX 3 /Mt %
PiAR B AT S0 0F 5 A ST AR NS 36 45 SR Ak 2
PR, 2% FRONR B A O A, 8 3 2 M AT 1
e LT & 2 WAL 7 MR E T E B R 4R bR
R, 75 PIM-500-NP ¥4 4k |, P3M 7£ 6 Tk
ST KB, 5 P3AM 7 iEM b, A ST T
B IRbREAFCE I R PRAIK, AR SCOTETE AT A TR br _EAR
FXFE ) 6 A H S E Tk, SAD 55 5 AN Fabr 7 5l 1%
fi% 3.83. 1.92. 2.15. 1.10 1 3.70. 7E P3M-500-P %(#f
8 b, ARSI FIRELE BT A Febs A BT BAR, YT
HAhXT L7V, 5 P3M J7iEAHEE, SAD %5 5 AN bR
FIFEAE 1,32, 0.56+ 0.77. 0.25 A1 2.20. 7EFRVE S G
I SEBR N 5 1) PPM-100 342 F, 7T LA 8231
A J71E IV FE bR #AFAE BRI BN, AR AR ST VETE T
oA 7 5 AN PRAL TR bR N AR, W 24 O FR A
XoF e B AT @ N, R RS B R, SR AORE,
S 25 B IE T AR SCHR B 48 45 K 0T IR AR R, R
% 5 G M R AR ARAE, $5 v AR HK B R

NE MR Z ARSNGB 3R E 73R 8OR, A8 3
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7£ P3M-500-P. P3M-500-NP ¥#54E FikHL 7 AS[H )
N B AR EG, X 6 AN FEHE 7 v AT % B O 5 A
SCOTEAR B 2 AT M A, o GT A i B
JE£ 1) B SE{H (ground truth), SE36 45 K&l 8 Ar~. 8
FIT & 7 1 N AB 8 B 2 AR ST 5 V8 B2 3R A3 1 N 150 W
JE 3 B T A A5 GE O R B S By B X (1) e
KAR, KR BT 45 3% B B G B AT ) AR B R VR IR
A E28 1 AR Rt LFM. SHM Xt DUEfff )
WINAZ T 5, HATT. GFM. MODNet Al P3M 7£ 51§
TR S 2 RO TSR, 7255140715 A A X BCAS
RICTTIEANR - KA, 7058 2 LR &S b, oAty

TEAEIRIK . R, A S VR0 A 22 (X B R AR
EEE 3 IR EE Frh, LEM. SHM J5 4% 3K B T
T, HAh 7R A AR IR A N B ALK
HCRELRS , 170 A SC 5 ¥ 055 4 b 3000 8 A S 300 5 e BT 4
HELAEE 4 G SR, vT DI I 0 5 B A Sy
VEAE 73 B 48 A A BURCR S b5 E 58 5 A A5
H, 0P EE R NG R BB BT T BRI R R
MR L; 7E28 6 A2 b, o 6 Pl V%5 5
R TR 5 A8 SR TN A R, AR ST VAR
EL 1Y S Jor o G S IR 0. T R Ak SRR B, R SO T 4R
H 7 2 e NG EURI RS B2, 276 1K EIRCR AR T

EAEA K B K5 B WA A 22 4k 1) 41X BB fuioRE R HART7.
% 2 DPSAM 5 H AL LR

P P3M-500-NP P3M-500-P PPM-100
SAD| MSE| MAD| Gradl. Conn| SAD| MSE| MAD| Grad| Conn| SAD| MSE| MAD| Grad| Conn]
HATT 3053 9.8 17.63 2742 19.88 2597 721 1542 2529 1491 12391 1445 1512 7375 121.38
SHM  23.63 1061 1368 L1517 2852 2195 993 1276 18.17 27.06 150.07 17.03 1486 6321 147.78
LFM 4071 1634y 2372 4136 17.63 31.65 1276 1681 3029 1874 148.14 24.64 1639 6028 145.63
MODNet 1568 6.14 923  13.63 1529 1293 457 754 1331 1238 8596 814 1276 6426 94.28
GFM 1498 9.04 865 1757 1468 13.09 512  7.68 1734 12,63 107.38 1827 10.65 4559 107.89
P3M 12.88 463 742 1285 1231 1029 3.64 598 1369 1092 9721 1423 17.61 4935 11292
AXHFIE 9.05 271 527 1175 8.61 897 3.08 521 1344 8.72 78.47 732 937 37.64 7238

it

h

34 4

Tdda

4

(a) Ji# .

(b) GT (¢) LFM (d) SHM

(¢) HATT

(f) GFM (2) MODNet (h) P3M @) 7!: )'e
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3.5 jHRhSCIG

NYSAE RCG. PEM. DU iX 3 MREBLLE 45 ]
Bk, K DPANet 1 95 M 2%, P3AM-500-NP {f
SEGBE A, FLBETT 4 X LSRG, S5 B 3 Fios.
FE2 3 vh, FF 5\ Ron B A A, <o R A %
BEHL, AT LG Y, FEAREN N 3 AMSEHRE, X P /9 4% f) o
REd 22, fE e 2 gmtis e L, V31 PEM AR I, A2 B
M9 K LA 2 RBE R RAE A 5 T 5 IR 2 1E UE
B FERT— B E AL B, 0 RCG BB, ARG —
EFEE E SR ERE E AN, SAD. MSE. MAD
X3 ANMEARKIK AR 0.83. 0.46. 0.73, iIXE£ W RCG
B R, R INBT G BS, SAD. MSE. MAD
X3 AN FEbREE— DR 1,47, 111, 1.04, T B E

RSB TE, X IIE T DU B 2% Tol 5

BB A ARE 15, 4T B, 4518 e
A1 2 ST S S 0 WP\ M 5
%3 L RS

PEM RCG DU SAD| MSE| MAD|

x x x 13.92 5.42 8.32
v x x 11.35 428 7.04
v v x 10.52 3.82 6.31
v v N 9.05 271 5.27

JN58AIE DPANet HIA R, A< SCHEAH [R] I 25 55
AR SRS J H AR A AT I 5, PAM-500-NP 1y 5%
B AE, I RAER 4 Fon. £ 4 5 H B LR
G PPy 1) DPANet*. ResNet-34. DenseNet-1217)
PL A DPANet (A30) 1 Jy g 8 43 ol 45 . AT B
E i, 2400 DPANet 1 R gm bt 25t i, o 255 4K B P e

A, DPANet* 1 KBk 140 N & 73545 #4, SAD %5 |

AR P H b 35945 S R (19 1 7. DPANet {72 T (1
R EE VT PN E R #fﬂ)ﬂ%#ﬁ%%ﬂ%ﬂé
T G B R 2 R PR RAE, SR e A 4 T O
FAERE 1. DPANet i H: 42 4 ith 45 K HU#5 SE A A VAN 45
FRAEL, BOE T 12 0 45 5 R HR N S 2% 2 R RGO T i
NARAEAE, T 752 58 5 40 F 125 W o e

% 4 DPANet Jl sz

ZBR T R IR BRI E, B AT IR B 5
2SI AEREAR SO B, SRR S FoR. 4 BRIk
Y okBRIN R E G, SAD. MSE. MAD ¥ AN FFLfE
FIFEAR, MR 1190 1,05+ 0.84; 44845 [ A ¥ BT,
X PEREAR 2 T $2T1. S2a0 4 R PEM R 7k 45
SR B AT AT Y. A Dy EE— P 30E PEM FIFE 2R,
ASCEA PEM 1B AN PEM 16 TR T f #oh
K, anEl 9 fras. ATRUE 3, 243 PEM BT, 4%
A T B NAZ TG 5, T 24 7E PEM %E@TH#, FZESOPN
B X U, Xﬁ)xi%ﬁﬁ%ﬁﬁ%;ﬂ%%%ﬁ. FH AT
., PEM *ﬁﬂ%ﬂ%ﬁ@iﬁ!@i%mk@iﬁ%i?i e e
AR, B

- %5 PEM JHmhsLe

WHE SAD)| MSE] MAD)|
S S 10.24 3.76 6.11
R TR 9.05 2.71 5.27

AR o —
(a) FIN (b) A PEM i th
9 PEM /ﬁﬁii{ﬁ\
YA DU B 77 24 By £ P3IM-500-NP %4
S st BB (7 T 5 0, 3B R
F 6028 1 DSRIG T ER 7B RO, 2 Mk
WIAN T SEPNE BRI, 3 3 AN T CBAM™
VERE IR, 4 AN SO T CA IR IR,
RN 6 . 2 2 M BRI B ER, S4D.
MSE. MAD 345 R IR EE (S, 1T 2440 B0 3 A
VERE I BEHIN, T CA 3% ) BT, 4K I Rk 51
S, SR T I ) R A B, B T
DU Bt A 2.
* 6 DU JHhses

R SAD| MSE] MAD|,
DPANet* 13.12 5.82 8.34
ResNet-34 14.27 5.93 8.21

DenseNet-121 12.19 4.89 7.03
DPANet (A30) 9.05 2.71 527

wE SAD| MSE| MAD|
—CA 10.46 3.63 6.21
+SE 9.72 3.41 5.84
+CBAM 10.86 3.74 6.25
+CA 9.05 2.71 5.27

NESE PEM & 1H A 201, /£ P3M-500-NP £ 4
AT T RS, S AE R L 5. 5 1 A sziG

3.6 SBINA
Ay BB U R ERAR S T AR K P T AR S R N
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. [N, A% S AT PR R B S LA K A

270 W 7L JF K Research and Development

BRI 5 T DX 28 0] R 25 SO AT AR TR R
15, AT $ = 4K B 77 32 0 PG B2 . 7 4 5 P3AM-
500-NP. P3M-500-P Al PPM-100 3475256, 364E T
ASLTTVEAE NGAR BT S5 HA AR A 8O 4
Ja R AR b, H 32— 2D AR RAE DR UEIK B Y 245 25 Ky 2 e
A1 [ BT B X RS FE

SE 30

1 Chen Q, Ge TZ, Xu YY, et al. Se{nantic human matting.
Proceedings of the 26th ACM International Conference on
Multimedia. Seoul: "ACM, 2018." 618-626. [doi: 10.1145/
3240508.3240610]

2 Kim SH, Tai YW, Park J, et al. Multi-view object extraction
wi{h fractional boundaries. IEEE Transactions on Image
Processing, 2016, 25(8): 3639-3654. [doi: 10.1109/TIP.2016.
2555698]

3 Huang LT, Liu XP, Wang XL, et al. Deep learning methods
in image matting: A survey. Applied Sciences, 2023, 13(11):
6512. [doi: 10.3390/app13116512]

4 Xu N, Price B, Cohen S, et al. Deep image matting.

Proceedings of the 2017 IEEE Conference on Computer

Vision and Pattern Recognition. Honolulu: IEEE, 2017.

311-320. [doi: 10.1109/CVPR.2017.41]

Lutz S, Amplianitis K, Smolic A. AlphaGAN: Generative

adversarial networks for natural image qnatting. Proceedings

of the 2018 British Machine Vision bor{ference. Newcastle:

BMVA Press, 2018. o .

6 Karras T, Lai‘ﬁe S;eAila T. A style-based generator

W

ar(\:hitectu:re for génerative adversarial networks. Proceedings
of the 2019 IEEE/CVF Conference on Computer Vision and
Pattern Recognition. Long Beach: IEEE, 2019. 4396-4405.
[doi: 10.1109/CVPR.2019.00453]

7 Sun YN, Tang CK, Tai YW. Semantic image matting.
Proceedings of the 2021 IEEE/CVF Conference on Computer
Vision and Pattern Recognition. Nashville: IEEE, 2021.
11115-11124. [doi: 10.1109/CVPR46437.2021.01097]

Park G, Son S, Yoo J, et al. MatteFormer: Transformer-based

o0

image matting via prior-tokens. Proceedings of the 2022
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. New Orleans: IEEE, 2022. 11696-11706. [doi:
10.1109/CVPR52688.2022.01140]

9 LiuZ, Lin YT, Cao Y, et al. Swin Transformer: Hierarchical
vision Transformer using shifted windows. Proceedings of
the 2021 IEEE/CVF International Conference on Computer
Vision. Montreal: IEEE, 2021. 10012—-10022. [doi: 10.1109/

© TEREBIK R

http:/fwww.c-s-a.org.cn


https://doi.org/10.1145/3240508.3240610
https://doi.org/10.1145/3240508.3240610
https://doi.org/10.1109/TIP.2016.2555698
https://doi.org/10.1109/TIP.2016.2555698
https://doi.org/10.3390/app13116512
https://doi.org/10.1109/CVPR.2017.41
https://doi.org/10.1109/CVPR.2019.00453
https://doi.org/10.1109/CVPR46437.2021.01097
https://doi.org/10.1109/CVPR52688.2022.01140
https://doi.org/10.1109/ICCV48922.2021.00986
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F #5344 57

http://www.c-s-a.org.cn

i H AR SN A

10

11

12

13

14

15

16

17

ICCV48922.2021.00986]

Cai HQ, Xue FL, Xu LL, ef al. TransMatting: Enhancing
transparent objects matting with Transformers. Proceedings
of the 17th European Conference on Computer Vision. Tel
Aviv: Springer, 2022. 253-269. [doi: 10.1007/978-3-031-
19818-2_15]

Sengupta S, Jayaram V, Curless B, et al. Background
matting: The world is your green screen. Proceedings of the
2020 IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Seattle: IEEE, 2020. 2288-2297. [doi: 10.1109/
cvpr42600.2020.00236]

Lin SC, Ryabtsev A, Sengupta S, et al. Real-time high-
resolution background matting. Proceedings of the 2021
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Nashville: IEEE, 2021: 8758-8767. [doi: 10.
1109/CVPR46437.2021.00865]

Ke ZH, Sun JY, Li KC, et al. MODNet: Real-time trimap-
free portrait matting « via objectivé decomposition.
Proceedings of ‘the “36th AAAI Conference on Artificial
Intelligence. Palo Alto':. AAAI Press, 2022. 1140-1147. [doi:
10.1609/aaai.v36i1.19999]

Li JZZ, Zhang J, Maybank SJ, et al. Bridging composite and
real: Towards end-to-end deep image matting. International
Journal of Computer Vision, 2022, 130(2): 246-266. [doi:
10.1007/s11263-021-01541-0]

Li JZZ, Ma SH, Zhang J, et al. Privacy-preserving portrait
matting. Proceedings of the 29th ACM International
Conference on Multimedia. ACM Press, 2021. 3501-3509.
[doi: 10.1145/3474085.3475512]

Peng C, Zhang XY, Yu G, et al. Large kernel matters-

improve semantic segmentation by global convolutional

network. Proceedings of the 2017 IEEE Conference on- |

Computer Vision and Pattern Recognition. Honolulu: IEEE,
2017. 1743-1751. [doi: 10.1109/CVPR.2017.189]

He KM, Zhang XY, Ren SQ, et al. Deép residual learning for
: of the 2016 IEEE
Conference on Computer Vision and Pattern Recognition.

Las Vegas: IEEE, 2016. 770-778. [doi: 10.1109/cvpr.2016.90]

image recognition. (Proceedings

20

21

22

23

24

25

Chen LC, Papandreou G, Kokkinos I, et al. DeepLab:
Semantic image segmentation with deep convolutional nets,
and fully connected CRFs. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2018, 40(4): 834-848. [doi: 10.1109/TPAMI.2017.2699184]

Chen LC, Papandreou G, Schroff F, et al. Rethinking atrous

atrous convolution,

convolution for semantic image segmentation. arXiv:1706.
05587, 2017.

Hou QQ, Liu F. Context-aware image matting for
simultaneous foreground and alpha ‘e;stimation. Proceedings
of the 2019 IEEE/CVF International Conference on
Computer Visiovn. Seoul: IEEE,;2019. 4130-4139. [doi: 10.
1109/1CCV.2019.00423]

Qiao Y, Liu YH, Yang X, et al. Attention-guided hierarchical
structure aggregation for image matting. Proceedings of the
2020 IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Seattle: IEEE, 2020. 13673-13682. [doi: 10.
1109/CVPR42600.2020.01369]

Zhang YK, Gong LX, Fan LB, ef al. A late fusion CNN for
of the 2019 IEEE/CVF
Conference on Computer Vision and Pattern Recognition.
Long Beach: IEEE, 2019. 7461-7470. [doi: 10.1109/CVPR.
2019.00765]

Huang G, Liu Z, Van Der Maaten L, et al. Densely

digital matting. Proceedings

connected convolutional networks. Proceedings of the 2017
IEEE Conference on Computer V\ision and Pattern
Recognition. Honolulu: IEEE, 2017?‘2261—2269. [doi: 10.
1109/CVPR.2017.243] o "

Hu J, Shen 'L,Y":Sun .G: Squeeze-and-excitation networks.
Prpceediﬁgs of the 2018 TEEE/CVF Conference on Computer
Vision and Pattern Recognition. Salt Lake City: IEEE, 2018.
7132-7141. [doi: 10.1109/CVPR.2018.00745]

Woo S, Park J, Lee JY, et al. CBAM: Convolutional block
of the
Conference on Computer Vision. Munich: Springer, 2018.
3-19. [doi: 10.1007/978-3-030-01234-2 1]

attention module. Proceedings 15th European

(B 24 EJRIK)

Research and Development iff 7 & 271

© TEREBIK R

http:/fwww.c-s-a.org.cn


https://doi.org/10.1109/ICCV48922.2021.00986
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1007/978-3-031-19818-2_15
https://doi.org/10.1109/cvpr42600.2020.00236
https://doi.org/10.1109/cvpr42600.2020.00236
https://doi.org/10.1109/CVPR46437.2021.00865
https://doi.org/10.1109/CVPR46437.2021.00865
https://doi.org/10.1609/aaai.v36i1.19999
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1007/s11263-021-01541-0
https://doi.org/10.1145/3474085.3475512
https://doi.org/10.1109/CVPR.2017.189
https://doi.org/10.1109/cvpr.2016.90
https://doi.org/10.1109/TPAMI.2017.2699184
https://doi.org/10.1109/ICCV.2019.00423
https://doi.org/10.1109/ICCV.2019.00423
https://doi.org/10.1109/CVPR42600.2020.01369
https://doi.org/10.1109/CVPR42600.2020.01369
https://doi.org/10.1109/CVPR.2019.00765
https://doi.org/10.1109/CVPR.2019.00765
https://doi.org/10.1109/CVPR.2017.243
https://doi.org/10.1109/CVPR.2017.243
https://doi.org/10.1109/CVPR.2018.00745
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
https://doi.org/10.1007/978-3-030-01234-2_1
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

	1 引言
	2 方法
	2.1 问题定义
	2.2 双金字塔式编码的人像语义感知自动抠图网络
	2.2.1 双金字塔式编码结构
	2.2.2 双分支解码结构

	2.3 损失函数

	3 实验与分析
	3.1 实验环境与训练细节
	3.2 实验数据集
	3.3 评价指标
	3.4 对比实验
	3.5 消融实验
	3.6 实例应用

	4 结论
	参考文献

