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Due to the page limit, we have omitted some details and
experiments from the main text.. We use this document to
supplement the discussions in the main text.

Section A presents the formulation of ranking SVM [9, §]
used in Sections 3 and 4.2 of the main text.

Section B shows some additional experimental results on
the TAPRTC-12 dataset [60] following the same proto-
col in Section 5 of the main text.

Section C includes more qualitative results obtained by our
Fast0Tag and other methods.

A. The formulation of ranking SVM

Ranking SVM plays a vital role in Section 3 of the main
text to verify our hypothesis and in Section 4.2 to develop
our linear Fast0Tag model. We use the implementation of
solving ranking SVM in the primal [2] with the following
formulation:
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where A is the hyper-parameter controlling the trade-off be-
tween the objective and the regularization. In the main text,
Figure 3 shows how A could impact the existence and gener-
alization of the principal directions inferred from the rank-
ing SVMs.

B. Experiments on IAPRTC-12

We present another set of experiments conducted on the
widely used IAPRTC-12 [6] dataset. We use the same tag
annotation and image training-test split as described in [7]
for our experiments.

There are 291 unique tags and 19627 images in IAPRTC-
12. The dataset is split to 17341 training images and 2286
testing images. We further separate 15% from the training
images as our validation set.

Table 1: Comparison results of the conventional image tag-
ging with 291 tags on IAPRTC-12.

. K=3 K=5
Method % MiAP P ‘ R ‘ Fl | p ‘ R ‘ Fl
TagProp [7] 52 54 |29 | 38 | 46 | 41 | 43
WARP [5] 48 50 | 27 | 35 | 43 | 38 | 40
FastTag [3] 48 53 | 28 | 36 | 44 | 39 | 41
FastQTag (lin.) 46 52 | 28 | 37 | 43 | 38 | 40
Fast0Tag (net.) 56 58 | 31 | 41 | 50 | 44 | 47

B.1. Configuration

Just like the experiments presented in the main text, we
evaluate our methods in three different tasks: conventional
tagging, zero-shot tagging, and seen/unseen tagging.

Unlike NUS-WIDE where a relatively small set (81 tags)
is considered as the groundtruth annotation, all the 291 tags
of TAPRTC-12 are usually used in the previous work to
compare different methods. We thus also use all of them
conventional tagging.

As for zero-shot and seen/unseen tagging tasks, we ex-
clude 20% from the 291 tags as unseen tags. At the end, we
have 233 seen tags and 58 unseen tags.

The visual features, evaluation metrics, word vectors,
and baseline methods remain the same as described in the
main text.

B.2. Results

Table 1 and 2 show the results of all the three image
tagging scenarios (conventional, zero-shot, and seen/unseen
tagging). The proposed Fast0Tag still outperforms the other
competitive baselines in this new IAPRTC-12 dataset.

A notable phenomenon, which is yet less observable on
NUS-WIDE probably due to its noisier seen tags, is that the
gap between LabelEM+ and LabelEM is significant. It in-
dicates that the traditional zero-shot classification methods
are not suitable for either zero-shot or seen/unseen image
tagging task. Whereas we can improve the performance by
tweaking LabelEM and by carefully removing the terms in
its formulation involving the comparison of identical im-
ages.



Table 2: Comparison results of the zero-shot and seen/unseen image tagging tasks with 58 unseen tags and 233 seen tags.

Zero-shot image tagging Seen/unseen image tagging
Method % . K=3 K=5 , K=3 K=5
MiAP MiAP
P | R | FI P | R | FI P | R | FI P | R | F1
Random 8.1 2.0 4.5 2.8 2.2 2.2 8.1 3.5 2.2 1.2 1.5 1.9 1.7 1.8
Seen2Unseen 15.6 6.1 135 8.4 5.3 19.5 8.4 7.2 3.6 1.9 2.5 4.2 3.7 39
LabelEM [!] 11.5 3.6 79 49 3.6 133 5.7 13.8 3.1 1.7 22 4.4 39 8.7
LabelEM+ [1] 17.6 73 16.1 10.0 6.4 234 10.0 20.1 13.9 7.4 9.7 132 | 11.8 | 125
ConSE [10] 24.1 9.7 21.3 133 8.9 325 139 325 38.8 | 20.6 | 269 | 31.1 | 27.6 | 29.2
Fast0Tag (lin.) 23.1 11.3 249 15.6 9.0 33.2 14.2 429 50.6 | 27.0 | 352 | 40.8 | 36.2 | 384
Fast0Tag (net.) 20.3 8.5 18.6 11.6 7.2 26.4 11.3 45.9 482 | 25.7 | 335 | 422 | 374 | 39.7
RankSVM 21.6 10.2 22.6 14.1 8.6 31.7 13.6 - - - - - - -
Conventional Zero-Shot Seen/Unseen | 4k Zero-Shot TagProp I Conventional Zero-Shot Seen/Unseen TagProp
Tagging Tagging Tagging Tagging (Conventional) mages Tagging Tagging Tagging (Conventional)
Lake Valley Mountains Valley Mountain Bed Pillow Pillow Bed
Mountain Glacier Valley Glacier Snow Room curtain Bed Room
Water Mountain Glacier Alpine Lake Wall Clock Room Wall
Sky Lake Landscape Mountain Water Lamp Wood Wall Table
Reflection Snow Mountain Lake Sky Night Picture Curtain Wood
Mountain Mountain Mountains Mountain Snow Jersey Racing Cyclist Bike
Clouds Snow Mountain Snowy Mountain Cycling Frame Cycling Cyelist
Snow Glacier Snow Snow Clouds Short Helmet Bike Short
Sunset Valley Glacier Peaks Glacier Cyeclist Horse Jersey Cycling
Sky Snow Valley Alps Valley Bike Shirt Road Jersey
Harbor Boats Sea Yachts Boats Child Adult Adult Child
Boats Sunset Boats Waterfront | Water Hand Kid Hand Table
Water Beach Bay Marina Harbor Woman Boy Kid Tourist
Ocean Reflection Sunset Sailboats Ocean Girl Towel Child Round
Reflection Harbor Sailboat Yacht Sky table Girl Woman Hand
Water Water River Thames Water Man Park Park Woman
Bridge Bridge Canal Venice Reflection | Woman Adult Man Wall
Castle Reflection Italy Danube Boats House Lion House Man
Sky Boats Italia Croatia Bridge Tree Picture Tree Tree
Reflection Cityscape Boat Quay Sky Bench Short Woman People
Tiger Cat Zoo Meow Tiger Sky Skyline Skyline Sky
Cat Animal Cats Paws Animal City Fountain Sky Building
Animal Tiger Cubs Cat Cat Mountain Cup Fountain City
Zebra Dog Cat Cheetah Snow Building Boy Building Boat
Tree Birds Animal Bengal Bear Cloud Shore Street Cloud
Plane Military Aircraft USAF Plane B Mountain Glacier Mountain Mountain
Military Plane Aviation Aircrafts Airport Snow Valley Snow Cloud
Airport Sky Flying USN Sky Cloud Frame Cloud Sky
Sky Fire Airplane Squadron Military Peak Ridge Summit Snow
Clouds Airport Flight Aerobatics Sunset View Skyline Sky Landscape
Flowers Flowers Flowers Flowers Flowers Table Bar Table Table
Garden Garden Flower Wildflowers | Garden Woman Shirt Woman Woman
Plants Grass Green Blooming Plants Plate Girl Plate Man
Water Leaf Nature Stalk Water Man Adult Man Wall
leaf Plants macro Bouquet sky Wall Picture Wall Restaurant
(a) (b)

Figure 1: The top five tags for exemplar images in [4](a) and [6](b) returned by Fast0Tag on the conventional, zero-
shot, seen/unseen and 4,093 zero-shot image tagging tasks, and by TagProp for conventional tagging. (Correct tags: green;
mistaken tags: red and italic)

C. Qualitative Results

In this section, we provide more qualitative results of dif-
ferent tagging methods on both the NUS-WIDE, shown in
Figure 1.(a) supplementing Figure 5 in main text, and the
IAPRTC-12, shown in Figure 1.(b).

Due to incompletion and noise of tag groundtruth, many
actually correct tag predictions are often evaluated as mis-

taken predictions since they mismatch with groundtruth.
This phenomenon becomes especially apparent in 4k zero-
shot tagging results in Figure 1.(a) where plentiful diverse
tag candidates are considered.
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