Transparent Object Tracking Benchmark
— Supplementary Material —

1. Statistics of Annotation Boxes

In this section, we demonstrate more statistics of annotation boxes in TOTB. In particular, we show the bounding box
distribution over all sequences of TOTB, including box height, width and aspect ration (i.e., width/height), in Figure 1 (a).
From Figure 1 (a), we can see that our benchmark covers objects with various scales, showing its diversity. In addition, we
also demonstrate the bounding box variation over time, as shown in Figure 1 (b). In specific, we display the distance of center
points of targets in two consecutive frames, relative area and aspect ratio to the first frame bounding box. We observe that
the target varies rapidly in videos of TOTB.
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(a) Bounding box distribution over all sequences
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(b) Bounding box variation over time
Figure 1. Statistics of annotations in TOTB, including bounding box distribution over all sequences and bounding box variation over time.
Best viewed in pdf and by zooming in.

2. Details of Transparent Object Segmentation Network

In our proposed TransATOM, we propose to exploit transparency features for improving transparent object tracking. To
this end, we develop a transparent object segmentation network to extract the transparent features. In specific, we adopt fully
convolutional network (FCN) [2] for segmentation. The feature extraction backbone network is borrowed from the powerful
ResNet-18 [1]. Figure 2 illustrates the architecture of our transparent object segmentation network.

We use the training data from [3]. Note that, we only use the images from the thing category in which the images are small
and movable. In specific, we utilize 2,844 static images for training. The initial parameters of the backbone are from pre-
trained ResNet-18. We use the standard cross-entropy loss to train the whole network. For optimization, we apply stochastic
gradient descent (SGD) method with momentum of 0.9 and a weight decay of 0.0005. The training batch size is set to 8. The
initial learning rate is 0.02 and decayed by poly strategy with the power of 0.9 for 30 epochs. Note that, one can leverage more
complex architecture for the segmentation network, which is expected to bring improvements. Nevertheless, considering the
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Figure 2. Illustration of transparent object segmentation network. We apply the standard ResNet-18 [1] as the feature extraction backbone.
The parameters of Block 1-5 are directly borrowed and initialized from ResNet-18. We refer readers to [1] for detailed structures of the
backbone network. Best viewed in pdf and by zooming in.

importance of efficiency for object tracking, we utilize simple FCN with ResNet-18. After completing training, we apply
Block 1-4 in the segmentation to extract transparency features.

It is worth noticing that, there is no overlap between the training images and sequences in TOTB. However, since trans-
parency features are common and transferable between different transparent instances, we can directly utilize the trained
transparent segmentation network for feature extraction of transparent object for tracking. We display some segmentation
results of targets in TOTB using trained model as shown in Figure 3. We observe that the targets can be well segmented from
background, which shows the transferability of transparency features.

(b) Segmentation results

Figure 3. Segmentation results of targets in TOTB using transparent object segmentation networks. Best viewed in pdf and by zooming in.

3. Full Results of Overall Performance for All Tracking Algorithms

Figure 4 shows the overall performance of 25 state-of-the-art trackers and TransATOM in terms of precision, normalized
precision and success.

Precision plots of OPE on TOTB . Normalized Precision plots of OPE on TOTS Success plots of OPE on TOTB
[ (0668 TransATOM [—DoramTransATon [——Do6tTransATON
1 4] Samhast ]
09 e 0.641) Siamitasi 09 e (0.722] MOt as) e (0.617] SamREN++
e (0.541] ATOM — 07191 PrOMP —(0514)ATOM
[ (0.641] PP —— [— 71 samren (0613 Samask
o8 (0.614] MDNet o8 [0.717)ATOM o 10.606) DCFST
z — (0608] K = —serKYs N - 0.600] MON
B — e f0.596] DGFST o7 e S |——(0670]0CFST orf- R (05971 KYS
= = [T lososione 2 = o560 0P N B o504
- - - = e [0.569] DaSiamRPN|
— =
06 T | s T T | —psmseu S SN e 0567 5PM
s =T T |—nsusmwer A P (0.647) STRCH ~ (0.561] STRCF
2, o - o e [0.542] Staple N e [0.617] ASRCF N SLS e [0.537] Stape
g ket - 0540] SapleCA . o [0611] Stapi IR (0535 ASRCF
-4 , b= = [0.557] ECOR by, 7 = [0610] CRPN NANS = [0.535] ECON
o I e [0530] ASRCF Y, 0.602] ECOnG N = (0533 stapieca
2, % - == [0.530) C-RPN o [0.596] 3 = [0.524) SROCF
. = [052118ACF / = [0594] StapieCA VA = [s2118ACF
7 = (0509 sroce v = (0578) SamRPN N = os0jcren
ke —  10.500] SiamePN — (05761 sROCF \ = ososeco
02 ” (0490] £CO 02 ’ (057T1IHOFT . N 10506] SiamRPN
e — (ssteco — (4 HCFT
7 = [0.460) SiamOW y/ == [0.529] SamOW \ = [0.467) SiamOW
01 {04261 KCF o (stIKcF o \ 0.442] CFNet
4 = [©411]CFNet = [0.478)CFNet = [0as0)KCF
= (03801 samrc = 4o sanrc . = pargsancc

4 o 0s o o1 o0z o3 o5 o7 o8 o0

Figure 4. Overall performance of 25 state-of-the-art trackers and TransATOM on TOTB in terms of precision, normalized precision and
success. Best viewed in pdf and by zooming in.



4. Full Results of Attribute-based Evaluation

Figure 5 shows the performance of trackers on each attribute using success.
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Figure 5. Performance of trackers on 12 attributes using success. Best viewed in pdf and by zooming in.
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