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Context-Dependent Video Data Augmentation for Human Instance Segmentation

Hyundin Chun’ - JongHun Lee™ - InCheol Kim™"'

ABSTRACT

Video instance segmentation is an intelligent visual task with high complexity because it not only requires object instance segmentation
for each image frame constituting a video, but also requires accurate tracking of instances throughout the frame sequence of the video.
In special, human instance segmentation in drama videos has an unique characteristic that requires accurate tracking of several main
characters interacting in various places and times. Also, it is also characterized by a kind of the class imbalance problem because there
is a significant difference between the frequency of main characters and that of supporting or auxiliary characters in drama videos. In
this paper, we introduce a new human instance datatset called MHIS, which is built upon drama videos, Miseang, and then propose
a novel video data augmentation method, CDVA, in order to overcome the data imbalance problem between character classes. Different
from the previous video data augmentation methods, the proposed CDVA generates more realistic augmented videos by deciding the
optimal location within the background clip for a target human instance to be inserted with taking rich spatio-temporal context embedded
in videos into account. Therefore, the proposed augmentation method, CDVA, can improve the performance of a deep neural network
model for video instance segmentation. Conducting both quantitative and qualitative experiments using the MHIS dataset, we prove the
usefulness and effectiveness of the proposed video data augmentation method.
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Fig. 1. Previous Video Data Augmentation Methods: (a) VideoMix, (b) ObjectMix, (c) B-Aug
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Algorithm 1: Target and Background Clips Pairing

Input: video clip set S, target classes {C}, Cy, -, C,,},

maximum number of clips for each class V
Output: clip pair set P

1. Initialize P = @

2. Sp=5-(ClipSe C)) U ... U ClipSed C,,))
3. for i=1,2,....,m do

4. requiredClips = N - numClips(C})
5. countClips = 0

6. for targetClip ¢, in ClipSe{ C,) do
7.  for backgroundClip ¢, in S; do

8. if countClips < requiredClips then
9. P:PU{(C,;, Cb)}

10. countClips++
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Algorithm 2: Deciding the Target Instance Location

Input: maximal free region R = (Rxlvazva’Rh)v
candidate regions in the background clip R, R, R,
size of the target instance S;=(T,,T})

Output: location of the target instance to be inserted
(15, T3)

_____________________

Target Mask

o I

Background Clip

07

=

1. if T, = R, then
2. T- =RandomSelectBetween(R,,, R,-T,)
3. else if 7, ) R, then
4. if R*== R, then 7- = R,
5. else if R*== R, then 7. = R,,~(7,-R,)/2
6. else if R*== R; then 7: = R,-T,
7. T; = RandomSelectBetween(0, R),-T))
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Table 1. Comparing Benchmark Datasets for
Video Instance Segmentation

Statistics YTVIS 19 | YTVIS 21 OVIS MHIS
Masks 131k 232k 296k 16k
Instances 4,883 8,171 5,223 3,490
Categories 40 40 25 7
Videos 2,883 3,859 901 1,944
Objects/frame 1.57 1.95 4.72 1.63
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Table 2. Experimental Results with Different Video Augmentation Methods

Augmentation | AP | AP, | AP, | AR | AR |janggeurae| ohsangsik | kimdonsik |jangbaekki| anyoungyi |hanseokyul| someone
W/0 63.5 | 70.5 | 66.9 | 78.8 | 84.4 78.0 82.4 67.5 72.7 71.1 8.5 64.1
VideoMix[2] | 68.5 | 77.0 | 71.7 | 78.8 | 83.0 70.4 86.9 68.0 69.4 73.1 61.1 50.7
ObjectMix[3] | 67.6 | 755 | 709 | 785 | 82.8 65.6 84.2 70.1 64.7 73.2 64.3 51.0
B-Augl4] 702 | 77.8 | 745 | 77.8 | 82.3 75.4 82.0 69.2 69.7 66.7 69.0 59.6
CDVA(Ours) | 72.8 | 80.1 | 76.6 | 782 | 82.0 66.8 80.7 68.0 73.1 71.8 92.5 56.8

Table 3. Experimental Results with Different Video Instance Segmentation Models

Models Augmentation AP APy, pA AR, AR,
W/0 2. 66. 1 6. :
MaskTrack RCNNI[1] / oL7 7 > 26 297
CDVA 58.0 70.3 64.3 59.9 62.4
W/0 57.0 63.9 60.0 58.4 61.7
IFC[9]
CDVA 66.2 73.4 69.3 67.7 71.2
W/0 63.5 70.5 66.9 78.8 84.4
SeqFormerl[6]
CDVA 72.8 80.1 76.6 78.2 82.0
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Fig. 8. Example Videos Generated by Different Augmentation Methods:
(a) VideoMix, (b) ObjectMix, (c) B-Aug, (d) CDVA(QOurs)
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Fig. 9. Human Instance Segmentation Results with Different Augmentation Methods:
(a) W/O, (b) VideoMix, (c) ObjectMix, (d) B-Aug, (¢) CDVA(Ours)
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