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Abstract

In this work we present an approach to generating
depth image sequences for standard videos, which sat-
isfy a proposed motion model. We take advantage that
the background in a video scene is relatively fix in con-
trast to moving objects in the foreground. By robust
methods the camera motion is eliminated automatically
to extract a background mosaic. By means of this mo-
saic the moving objects are extracted and the depth is
assigned by the user. We apply the DIBR approach
on the depth information to render 3D videos. The re-
sults demonstrate the practicability of our approach and
highlight the advantages of the proposed motion model
against previous depth tracking methods.

1. Introduction

Today most video sequences are recorded in 2D.
The conversion of these sequences into a 3D format
introduces comprehensive user interaction, which is
time and thus money consuming. Depth-image-based
rendering (DIBR) enables the automatic creation of a
stereoscopic video sequence [2, 7]. This rendering pro-
cess requires a depth image sequence, which corre-
sponds to the 2D input video sequence. Unfortunately,
the creation of such a depth image sequence also cause
human time effort. Our approach decreases this chore.

To our best knowledge there exists only one ap-
proach to reduce the user interaction for synthesizing
depth image sequences based on a few predefined depth
images [4]. Missing depth image frames are interpo-
lated by the use of a block-matching approach. The
problem with this approach is a blending of foreground
and background depths. Thus depth images may be
blurred (see Fig. 1), which is caused by the coeval cre-
ation of foreground and background depth information.

In this paper we introduce a motion model, which
is applied on the input sequence to generate a back-
ground and a foreground sequence. For both sequences
the depth information is computed separately. The user

only has to assign depth information to the background
mosaic. We postulate the following weak assumptions:
• Background represents the majority of the frame.
• Moving objects differ from the background.
• Moving objects are static in < 50% of the frames.
• At most two moving objects are merged coevally.

For video sequences which satisfy this motion model
we achieve more robust results than with the approach
in [4]. The assumptions can be partially relaxed by ad-
justing some parameters. Against other approaches on
3D video synthesis we allow arbitrary camera motion.

The remainder of this work is organised as follows.
In Section 2 the motion model is introduced and our
framework is described. Thereafter, we show some re-
sults (Sec. 3) and end up with conclusions in Section 4.

2. Synthesizing Depth Images
In this section we present the framework of our ap-

proach which is outlined in Figure 2. The main idea is to
treat foreground and background differently. Thus, the
first step is the separation of the video sequence into a
foreground and a background sequence (Sec. 2.1). This
separation is performed by a feature point registration
of the consecutive frames, the creation of a mosaic im-
age of the background and a detection of outliers by the
use of robust statistical methods.

Secondly, the foreground is further considered by
segmenting and tracking the moving objects (Sec. 2.2).
The third part of the approach is the creation of the
depth image sequence of the background. With the
help of the tracking result of the moving objects and the
depth image sequence of the background (Sec. 2.3), the
depth images of the foreground are created (Sec. 2.4).

Figure 1. From left to right: original frame,
result with the approach in [4], our result
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Figure 6. Depth Images OOE Class 1 Figure 7. Depth Images OOE Class 3

3. Results

The foreground depth image sequence is overlaid on
the background depth image sequence. An example for
such a merged depth image is presented in Figure 8.

As seen in Figure 5 it is sufficient to define the depth
information in the background mosaic. The inverse
transformation of the depth information into the orig-
inal frame produces an adequate depth model for DIBR
algorithm [2, 7]. Our approach yields natural looking
results for video sequences without moving objects as
well as for videos fulfilling the proposed motion model.

Moving objects can be handled suitably so that the
objects’ contours are robustly considered (see Fig. 1).
Using the floorspace model depth information are as-
signed automatically to the moving objects. Objects,
which move along the depth axis (like the handball
player in Fig. 6), are proceeded correctly by adjusting
the depth value adequately based on their position on
the floorspace. Furthermore, we support object occlu-
sions by static objects (see Fig. 7) as well as by other
moving objects (see Fig. 4). Occluding moving objects
are automatically separated along sharp contours.

Several video sequences were tested and good results
were achieved. Some results are presented in Figure 6
and 7. More results can be observed on our website1.
We have prepared the results to be viewed in 3D.

4. Conclusions

In this paper an approach is presented to synthesize
a depth image sequence for a 2D video sequence. This
depth information is suitable for the creation of a stereo-
scopic video by the DIBR approach. Thereby, the user
interaction is reduced to the definition of the depth val-
ues for the background mosaic image. Currently, differ-
ent kinds of videos are supported and natural looking
3D videos are produced.

Further work is essential in the area of background
modelling, particularly if the movement of the objects
is too small. The challenge in this situation is that ob-
ject and background are difficult to separate solely on

1see: cvpr.uni-muenster.de/research/3dvideo

motion. The same is caused by objects which are cam-
ouflaged in the background.

The presented assumptions are reasonable and can
partially be further relaxed. E.g. the global motion is al-
most always correctly estimated if there exists no group
of moving objects, which move to the same direction.

Our approach is extendable by the generalisation of
the considered models. The floorspace model is not ap-
plicable on flying objects, which should be considered
in a different way. We have already realised an exten-
sion which handles that case suitably. Furthermore, the
OOEs could be extended by more than pairwise occlu-
sions. This add-on is technically but not conceptionally.

Figure 8. Depth merging
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