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1 INTRODUCTION

There are some existing methods that can read a video clip
and transfer the frame stream into its 3D version. In 2011,
Tsai et al. analyzed the line positions to separate the fore-
ground and background parts in an image frame, and pro-
duced some successful transfer cases [Tsai et al. 2011]. Jung
and Cai compared color cue information with a well-trained
color database for assigning depth values to super-pixels in
2015 [Jung and Cai 2015]. Interestingly, we found during our
survey that optical flow information was useful to determine

the distance between the object and the lens [Horn and Schunck

1981]. This suggested that optical flow can be a promis-
ing feature for 2D-to-3D conversion and thus we develop a
method that converts an existing 2D video to a 3D version by
using optical flow information and least squares regression
in this paper.

2 OUR METHOD

Our method includes the following pipelined processes. First,
we read the video into frames. We then calculate the optical
flow values for each particular frame. In doing this, we can
assign six grades, from 0 to 5 with uniform steps, as the
depth values to the corresponding pixels. Next, we use the
mean-shift technique to partition a given image frame into
super-pixels, and assign the maximum depth grade thereof
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Figure 1: Experimental results of our method.

to everywhere of the same mean-shift region. To smooth the
change of depth, we also introduce a polynomial function to
build a 3D surface according to the depth map. Finally we
can render the reorganized 3D video.

Figure 1 illustrates these steps, where 1(a) is the origi-
nal image frame, 1(b) shows the optical flow values, 1(c)
displays super-pixels resulting from mean shift process, and
1(d) presents the depth map with depth grades assigned onto
mean-shift super-pixels. As Figures 1(e) and 1(f) show the
fourth order polynomial surface and the transferred 3D im-
age frame, respectively, we rotate the twisted surface by an
angle of 10° to enhance 3D presentation. For further appli-
cation, we can build 3D models like this and thus we can
simulate dual channels for 3D telepresence.
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