Open Set Domain Adaptation
Supplementary material

For completeness, we report the accuracies of our
method for popular domain adaptation datasets using the
standard closed set protocol, where all classes are known in
both domains.

Office dataset

For the Office dataset [L1]], we run experiments for the 6
domain shifts of the three provided datasets: Amazon (A),
DSLR (D) and Webcam (W). We use deep features extracted
from the fully connected layer-7 (fc7) from the AlexNet
model [7].

Unsupervised setting In the unsupervised domain adap-
tation, we firstly report the classification accuracies follow-
ing the protocol from [11l], where we run 5 experiments
for each domain shift using randomised subsamples of the
source dataset. The results of the described techniques are
shown in Table |I} where we compare our method with
generic domain adaptation methods, i.e. TCA [10], gtk [6],
SA [2] and CORAL [12]. At first, we see that ATI outper-
forms all generic domain adaptation methods in average, re-
porting ATI-\ a slight better improvement than ATI. How-
ever, the experiments with the lowest domain shifts between
DSLR and Webcam report no improvement. The locality
constrained formulation, ATI-\- NV, does perform worse in
the unsupervised setting.

A—D | A—-W | D—A | D—»W | W—A | W—D [AVG.
LSVM 62.34-3.8(55.8+3.1|42.8+1.6{90.14-0.6{41.2+0.4|92.641.5| 64.1
TCA [10] 60.344.0(54.7+3.0{49.4£1.6(90.74-0.4[46.9+£2.3|92.040.9| 65.7
ofk [6] 61.343.7(55.7£3.0{45.6£1.6(90.64-0.4[43.1£2.3|93.440.9| 65.0
SA [2] 60.643.5(55.0+3.1|47.3£1.6{90.94-0.6(44.4+1.4|93.34+0.8| 65.3
CORAL [12]{64.4£3.9|58.943.3]52.1+1.2|92.6£0.3/50.01-1.0{94.0+0.6| 68.7
ATI 67.6+3.0{62.3+3.1(54.841.3{90.3+0.8(52.442.1{92.6+1.7| 70.0
ATI-\ 67.342.3(62.6+2.5|55.2+2.6(90.14-0.6(53.4+2.5|92.74+2.5| 70.2
ATI-A\-N71  [64.6£2.9|160.941.3[51.9+£1.9|90.24+0.9(48.14+1.6{93.7+2.1| 68.2

Table 1: Comparison on the unsupervised Office
dataset [[11] with 31 shared classes and 6 domain shifts us-
ing the protocol from [[11].

In order to compare our method with current state-of-
the-art CNN-based domain adaptation methods [8| 19, 3],

A—D|A—-W|D—A|D—W |[W—=A|W—=D|AVG.
LSVM 65.7 | 60.3 | 432 | 94.7 44.0 989 | 67.8

DAN [B]" | 66.8 [ 68.5 [ 50.0 [ 96.0 [ 49.8 | 99.0 [ 71.7
RIN[9]* | 71.0 | 733 | 50.5 | 96.8 | 51.0 | 99.6 | 73.7

BP I - [ B0 - [ 94 - [ %92 ] -

ATI 703 | 687 | 553 | 950 | 569 | 98.7 | 742

ATIX 69.0 | 67.0 | 562 | 950 | 569 | 98.7 | 73.8
Table 2: Comparison on the unsupervised Office

dataset [[11] with 31 shared classes and 6 domain shifts
taking all source samples as in [5]. * Numbers are taken
from [9]].

we also report the accuracies when taking all source sam-
ples in a single run as described by [5]. As shown in Ta-
ble [2} our method outperforms the state-of-the-art in aver-
age. While [9] performs better when both datasets are sim-
ilar, our methods outperforms [9] by +5.7% and +5.9% on
the two most difficult cases D—A and W—A, respectively.

A—D | A=W | D—=A | D—=W | W—=A | W=D |AVG.

LSVM (s) [64.6%3.8{56.442.7|45.841.5/90.5+£0.4{42.3£1.4{93.6+£1.2] 65.5
LSVM (1)  [80.14+3.0{76.44+3.8|58.5+1.4|76.4+3.8/58.5£1.4[80.1+3.0| 71.7
LSVM (st) [82.645.5(77.04+2.5/63.4+1.6/94.0+0.8]61.8+£1.1{96.34+0.8] 79.2
DDC [16]* 84.1+0.6 95.4+0.4 - 96.3+0.3
DAN [8]* 85.7+0.3 97.2+0.2 96.4£0.2

MMC [15]* [86.141.2{82.740.8/66.21+0.3/95.7£0.5{65.0£0.5{97.6+0.2| 82.2

ATI (labels t)[85.0£2.1{78.3£2.3{63.641.5{94.04+0.8(62.3+£0.9/96.4£0.8| 79.9
ATI 85.5+2.9|82.4+1.1{65.1£1.3]93.4£0.9(65.64+1.5{95.7+1.1| 81.3
ATI-\ 85.6+2.6/82.6+0.5[65.3£1.3{93.3+1.0({65.74+1.7|95.7+1.1| 81.4
ATI-\-N;  [88.1+1.7(83.142.3|66.0+1.4/93.9+1.265.9+1.5[96.2+0.8| 82.2
ATI-A\-No  [87.043.5(84.643.5/65.3+1.0/93.6+1.265.9+1.8]95.8+1.3| 82.0

Table 3: Comparison on the semi-supervised Office
dataset [[L1] with 31 shared classes and 6 domain shifts,
following the protocol from [11]. * Numbers are taken
from [8]] and [[15]].

Semi-supervised setting We also test the Office dataset
in its semi-supervised setting, following the protocol
from [11] in 5 runs with random subsamples of the source
dataset. In this experiments, we also include ATI-A-N,
with locality constraints using 2 nearest neighbours and
compared our methods with the state-of-the-art CNN-based



methods [16} 8, [15]. The accuracies of our methods are
based on the joint linear SVM training with all source sam-
ples and the provided labelled target samples. The results
are reported in Table 3] We also report the accuracies when
we estimate the mapping W (6) using only the labelled tar-
get samples without solving the individual assignments (1),
which is denoted by ATI (labels t). This performs worse
than ATT and the best result is achieved by ATI-A-N7. Our
method achieves the same average accuracy as MMC [15].

Office+Caltech dataset
A—-C|A—-D | A—>W |[C—>A | C—D | C>W
LSVM 833 | 841 | 775 | 918 | 891 | 823
CORAL[12] | 832 | 865 | 796 | 914 | 866 | S21
BP I3l 846 | 923 | 902 | 919 | 928 | 932

DDC [16]* 83.5 88.4 83.1 91.9 88.8 85.4
DAN [8]]* 84.1 91.1 91.8 92.0 89.3 90.6
RTN[9]* 88.1 95.5 95.2 93.7 94.2 96.9

ATI 86.5 92.8 88.7 93.8 89.6 93.6
ATI-\ 87.1 90.6 90.7 93.4 85.4 93.4
D—A | D—C |D—=W | W—=A [ W—=C | W=D | AVG
LSVM 79.4 70.2 97.9 80.0 72.7 100.0 | 84.0
CORAL [12] | 87.3 71.5 99.3 85.2 76.1 100.0 | 86.2
BP [3] 84.0 74.9 97.8 86.9 77.3 100.0 | 88.2

DDC [16]* 89.0 79.2 98.1 84.9 73.4 100.0 | 87.1
DAN [8]]* 90.0 80.3 98.5 92.1 81.2 100.0 | 90.1
RTN[9]* 93.8 84.6 99.2 95.5 86.6 100.0 | 934

ATI 93.4 85.9 98.9 93.6 86.3 100.0 | 91.9
ATI-\ 93.6 85.8 99.3 93.6 86.1 100.0 | 91.8

Table 4: Classification accuracies on the unsupervised Of-
fice+Caltech dataset [6] with 10 shared classes and 12 do-
main shifts using deep features. We take all source samples
on a single run [5]. * Numbers are taken from [9].

We also test the performance of our method with the ex-
tended version of the Office evaluation set [6]], including an
additional dataset: Caltech (C). This setup allows for a to-
tal of 12 domain shifts, but reduces the amount of shared
classes to only 10. As shown in Table @ our method ob-
tains very competitive results, outperforming in overall the
generic domain adaptation method [12]] and 3 out of 4 CNN-
based methods.

Dense Testbed for Cross-Dataset Analysis

We also present an evaluation on the Dense dataset of the
Testbed for Cross-Dataset Analysis [[13], using the precom-
puted DeCaF features that they provide, for a total of 40
shared classes in 12 domain shifts from 4 popular datasets:
Bing (B), Caltech (C), ImageNet (I) and Sun (S). Following
the protocol described in [13]], we take 50 source samples
per class for training and we test on 30 target images per
class for all datasets, except Sun, where we take 20 samples
per class. Reported results in Table [5|show that we outper-
form all generic domain adaptation methods, being ATI-A
the best reporting method.

B—C B—1 B—S C—B C—l1 C—S
LSVM  [63.842.2[57.440.7|20.2£1.0]38.31+0.8[62.9£0.9[21.7+1.6

TCA [10] [53.8+1.3]49.14+1.1|17.1£1.1{35.64+1.8[59.2+£0.8]18.9+1.2
ofk [6] [63.4+1.8]{57.24+1.1/20.6+£1.3{38.3+0.9(62.9+£1.2{21.7+1.4
SA[2] [63.0+1.9(57.1£1.4{20.24-1.4|38.3£0.9{62.8+1.0{21.5+1.2

CORAL [12](63.9£2.1]57.840.8]20.4+2.0{38.3+0.8(63.440.9(22.5£1.2

ATI 69.1£1.3162.4+1.9(23.441.1{39.0+£1.4{66.91+1.2(25.2+0.9
ATI-A [69.4+1.4]62.9+1.3(23.6+1.0{39.0+1.4/66.9£1.1{25.3+0.9
1—B 1-C 1—S S—B S—C S—1 |AVG
LSVM  [39.3£1.4{70.841.5]{24.6+1.8[16.6£1.0{26.14+2.0/26.3£0.7{ 39.0

TCA [10] [36.4+1.2]66.34+2.3(22.2+1.4/13.841.4|23.2+£1.5{23.2+1.5]34.9
ofk [6] [38.841.3]70.941.1|24.4+1.4/16.3+0.9(26.7£1.8]26.1+1.0]38.9
SA[2]  [39.04+1.3|71.1£1.3|24.24+-1.4/16.0£0.9/26.8+1.9(26.4+1.1|38.9

CORAL [12](39.0£1.2|71.24+1.3]24.941.6{16.8+£1.0{27.442.2|27.7£0.5{39.4

ATI 39.7+1.8]74.4+1.6(25.9+£2.1]18.3+1.1|37.1£3.2{35.0+1.0{ 42.8
ATI-\ [39.8+1.8(74.8+1.5(25.8+£2.0{18.74+0.7(37.4£2.9(34.8+0.8 | 43.2

Table 5: Testbed dataset [[14] with 40 common classes for a
total of 12 domain shifts.

Sentiment Analysis

B—E D—B E—K K—D |[AVG.
LSVM 75.5£1.678.2+£2.5|83.1£1.8|73.3£1.8| 77.5
TCA [10] 76.6+£2.2[78.5+1.6 |83.8+1.5[75.0£1.4| 78.5
gfk [6] 77.0£2.079.2+1.8 [83.7+£1.7[73.7£1.9| 78.4
SA [2] 75.9+1.9|78.4£2.183.0£1.7[72.1£1.9| 77.4
CORAL [12] | 76.24+1.7 | 78.4+2.0 | 83.1+2.0 | 74.24+3.0 | 78.0
ATI 79.9£2.0 [ 79.2£1.9 [ 83.7£2.1 | 75.6£1.9 | 79.6
ATI-\ 79.6E£1.4]79.0£1.8[83.6£2.1 [74.4£1.7] 79.2

Table 6: Accuracies of 4 domain shifts on the Sentiment
dataset [1] using the bag-of-words features and the protocol
from [4]].

To show the behaviour of our method with a different
type of feature descriptor, we also present an evaluation on
the Sentiment analysis dataset [1]. This dataset gathers re-
views from Amazon for four products: books (B), DVDs
(D), electronics (E) and kitchen appliances (K). Each do-
main contains 1000 reviews labelled as positive and another
set of 1000 reviews as negative. We use the data provided
by [4]], which extracts bag-of-words features from the 400
words with the largest mutual information across domains.
We report the mean accuracy of experiments on 20 random
splits, where at each run the training set contains 1600 sam-
ples and the test set 400 samples. Table [6] shows how our
method obtains the best overall results. In this case, ATI-\
gets slightly worse accuracies than the standard ATI without
outlier rejection, probably due to the nature of the dataset
with only two class labels.
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