& ML QU = %
LR ST e

CAAI TRANSACTIONS'ONJINTELEIGENTY S"'ﬁST‘EM

-

R & VAERIStackGANI) T A BB 7r K05k

TK3E, W, EA G, RO, AN

FIHASLC:

SRIE 20, T4 BT RN, RS VAEIStack GANIYZ AR R 0 JT7 A B RE R GEo741, 2022, 17(3): 593-601.
ZHANG Ji,CAO Yi,WANG Yaru,ZHAO Wenqing,ZHAI Yongjie. Zero—shot image classification method combining VAE and
StackGAN[J]. CAAI Transactions on Intelligent Systems, 2022, 17(3): 593-601.

TELR )15 View online: https://dx.doi.org/10.11992/1is.202107012

L] RERGBR A HAN SO
A RHIE I 285 B T B AR Bk 4]

Fine—grained inshore ship recognition assisted by deep—learning generative adversarial networks

BHER G FR. 2020, 15(2): 296-301  https://dx.doi.org/10.11992/tis.201901004
BT /IR 24 2] I LCD ™ S b B Sk I 7 1%

An automatic small sample learning—based detection method for LCD product defects

BB R Gi244]. 2020, 15(3): 560-567  https://dx.doi.org/10.11992/tis.201904020
FEF Az BT 45 (AT 28k 122 R MG R 0 e T

Super-resolution reconstruction of airborne remote sensing images based on the generative adversarial networks

BIHE R G 2FR. 2020, 15(1): 74-83  hitps://dx.doi.org/10.11992/tis.202002002
SUCE:FE T RIS R 1B — 207k

SUCE: semi—supervised binary classification based on clustering ensemble

B BE RG24 2018, 13(6): 974-980  https://dx.doi.org/10.11992/tis.201711027
SRR e L R (S A RS

Feature transfer algorithm based on an auto—encoder

BHERG2FR. 2017, 12(6): 894-898  hitps://dx.doi.org/10.11992/tis.201706037
FELR 2 2] ) SRS 24 it k43 2R 5%

Large—scale network traffic classification based on online learning

BHE RS R 2016, 11(3): 318-327  htps://dx.doi.org/10.3969/).issn.1673-4785.201603033

R

& MEAKTA AT (o) 31t


http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202107012
https://dx.doi.org/10.11992/tis.201901004
https://dx.doi.org/10.11992/tis.201904020
https://dx.doi.org/10.11992/tis.202002002
https://dx.doi.org/10.11992/tis.201711027
https://dx.doi.org/10.11992/tis.201706037
https://dx.doi.org/10.3969/j.issn.1673-4785.201603033

5517 B 3 W B OoRE R & % it Vol.17 No.3
2022 45 H CAAI Transactions on Intelligent Systems May 2022

DOI: 10.11992/4is.202107012
[ £& H AR B 3E : https:/kns.cnki.net/kems/detail/23.1538.TP.20211210.2326.006.html

A& VAE F StackGAN ME AR ER S 277 3%
R G L, L, R, BAK
(1. %edes X H M A, 7T RE 071003; 2. & K F 831K Z, 7T 4252 071003)

W OE BRI B DA B 2 B S I BT (43 SRR, Bl TR 27 2 R R, A U
TEZREA G A (i B IS T — 22 (1 9, 3 3ok A Ui 2 2 S0l (9 LR, e R AE AR RG0S e A A A e iy B T M
B2 2] W MG Ay 28 In) i, AR MG T B R R, ANy Bk | e Ok AR, e MG e e . L, 42
H— Rl A A8 5> B 4459 (variational auto-encoder, VAE) Fl1 43 B Bt A= i % BT ] 4% (stack generative adversarial net-
works, StackGAN) B ZREA B4 /325077, 5T VAE/GAN ##18| A StackGAN, FH T 4= J Bk 25 26 3 (9 B4, R
A R B 2 2 53k U1 2 3 A% 28 o 1 g o A Sk el B A5 S, F 2 0T 1) A BUARE Y ste-CLS-VAEStackGAN, i
o A RS B S5 R, O T AR o AR R A U o 7E S B 4 1 IEAT X L ST, ST A5 R TE T AR SO
B R S R

SRR TR 2 2] s REAR 2 2] BB 255 A8 0y A St 2 5 2B ORI 45 5 43 B B I 446 5 /) o it 5 il B £ 6
FESES TPIS XEIREE: A XEHS: 1673-4785(2022)03-0593-09

ms AR kE, BE, TT#H, %. B4 VAE # StackGAN MIEHAE GRS H 7% J]. EEERFKER, 2022, 1703):
593-601.

5| A& : ZHANG Ji, CAO Yi, WANG Yaru, et al. Zero-shot image classification method combining VAE and StackGAN[J].
CAALI transactions on intelligent systems, 2022, 17(3): 593-601.

Zero-shot image classification method combining VAE and StackGAN

ZHANG Ji', CAO Yi', WANG Yaru’, ZHAO Wengqing', ZHAI Yongjie’

(1. Department of Computer, North China Electric Power University, Baoding 071003, China; 2. Department of Automation, North
China Electric Power University, Baoding 071003, China)

Abstract: The zero-shot classification algorithm is designed to solve the classification problem in case of a few samples
or even missing categories. With the development of deep learning, the application of the generation model in zero-shot
classification has made a breakthrough. By generating images of missing categories, the zero-shot image classification is
transformed into a traditional image classification problem based on supervised learning. However, the generated
samples are unstable in quality, including missing details and color distortion, thus affecting the accuracy of image clas-
sification. To this end, the zero-shot image classification method combining variational auto-encoding (VAE) and stack
generative adversarial networks (StackGAN) is proposed. Based on the VAE/GAN model, StackGAN is introduced to
generate the data of missing categories. Meanwhile, the deep learning method is used to train and obtain the sentence
vectors of each category as auxiliary information and build a new generation model stc—CLS—VAEStackGAN to im-
prove the quality of generated images and subsequently improve the classification accuracy of the zero-shot images. A
comparative experiment was conducted on the public dataset, and the experimental results verified the effectiveness and
superiority of the method proposed herein.

Keywords: Deep learning; Zero-shot learning; Image classification; Variational autoencoder; Generative adversarial
network; Staged network; Sentence vector; Auxiliary information
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Fig.3 Flow chart of zero-shot image classification based on generative model
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Table 2 Comparison of the average classification ac-

curacy of different methods %
Jrik CUB AwA
f~CLSWGAN 57.3 68.2
FD-fGAN-Attention 58.5 71.6
Zero-VAE-GAN 54.8 71.4
SPGAN 58.6 71.5
ZSML 69.6 73.5
SAGAN 58.1 71.6
stc-CLS-VAEStackGAN 68.8 79.2
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Table 3 Robustness test of generative models
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Fig. 7 Robustness test of generative models
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