Representation learning via
an integrated autoencoder for
unsupervised domain adaptation

Yi ZHU, Xindong WU, Jipeng QIANG, Yunhao YUAN,
Yun LI

Frontiers of Computer Science, DOI: 10.1007/s11704-022-1349-5



Problems & Ideas

Problems of unsupervised domain adaptation:

® Most existing methods just serially connect the different features which
generated by different autoencoders.

® Most methods ignore the simultaneous learning of inter- and inner-domain
representations, the features that belong to different categories may be
disturbed by each other..

Ideas:

® a novel method based on integrated autoencoders to combine the inter- and

inner-domain features for minimizing deviations in different domains.
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The whole framework of the proposed integrated autoencoders method for unsupervised domain adaptation



Experimental results

Table 1. Accuracy of baselines and our method on Leaves and MNIST-USPS datasets(%).

Task SvM TCA  CORAL DMM  JGSA  mSDAa MEDA  SSRELDA J2ZWS5A  JAUDA
Acer—Alnus 5625 6976 6943 T4 6751 6447 71.95 75.11 69.03 1292
Acer—Quercus 6375 7115 T4 16 7595 7823 7193 6897 T6.07 7233 7347
Alnus— Acer 6703 7528 7013 7096 8009 8417 83.12 B6.63 79.32 87.69
Alnus—Quercus 8730 8544 8558 8552 BBl BagY 91.08 8367 84.57 87.67

Quercus—Acer 4367 5768 6.21 6604 T413 0 7330 776l T6H.55 7381 83.17
Quercus—Alnus 4544 5652 64.78 66.52 7054 69.89 6733 G68.73 67.16 71.32
M= 6732 3376 4728 67,15 7742 7428 85,88 83249 8195 86.62
U—M 6148 5263 3011 4093 6737 6258 T 46 6711 67.31 TL.16

Ave 6148 65.53 62.71 6876 7551 7369 7105 T7.15 T4.44 79.15

Table 2. Accuracy baselines and our method on Office-Caltech dataset(%)

Task SVM TCA  CORAL DMM  JGSA  mSDA MEDA  SSRLDA J2WSA  [AUDA
Ca—Am 5198 4376 50.21 4284 5328 5470 5512 64.82 63.55 6371
Ca—We 3492 30| 33.56 3759 4224 3729 52 86 5458 57.69 583
Ca—Ds 4361 4668 4752 4091 4905  40.21 50.11 52.34 54.33 56.27
Am—Ca 4185 4032 43.01 4438 4357 4256 4442 54.79 55.27 55.62
Am—We 2983 3787 3254 3467 4B15 3492 54.22 38.64 4289 42.61
Am—Ds 4528  34.62 39.13 52.84 4361 3877 4614 5328 54.54 55.48
We—Ca 2823 3023 29.83 31.57 3242 31.34 3382 3793 3E.E6 40.21
We—Am 30,79 32.67 30.06 3625 4039 3466 0 4191 43.01 43.27 42.36
We—Ds 7322 §7.21 B7.2% 86.17 8992 TU.8S B1.37 86,85 5716 89.22
Ds—Ca 2871 3386 34.71 33.23 2998 20.17 35.19 3032 35 41.79
Ds—Am 2786 3369 38.29 4077 3692 36.81 43.13 47.28 48.27 50.37
Ds—We 3853 HI.E7 E3.60 8396 B8R0 87.12 8055 90.74 87.72 BE.36

Avg 4123 4516 45.81 4709 4984 4562 5282 55.55 56.13 56.95

Conclusions: (1) Two different autoencoders can capture different features of
data, and the combination of these features can improve the performance of
domain adaptation; (2) Our method outperforms significantly all compared



