Chip Implementation of Three-dimensional
"Along the River During the Qingming
Festival " Generator and Interactive

Exhibition System
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System Architecture

2D to 3D Conversion

Depth Image Based Rendering

Nature User Interface

&1 > ZRESEE

Depth Image Based Rendermg (DIBR) Eiﬂ,qﬂﬁﬁﬁ f.L{T}ET%I

El’\JﬁEZ/H *ﬂﬁ%aWE)ﬂ%‘éigE’ﬂKi@ ’ Ilttﬁﬁﬁ%ﬂﬂﬁ%aﬂ%mﬁ
ERFEEBARRIBOR BRI DEH D EIR—EREERN
BOR - WifsE AT ERI T3 ABORM B SeBORMZE A E BHE
ARIRMAEC IR PIRR IR EAR FEA AR -

BAIERtTUNZESEKRERER  SERBRARERR
AIEN AR GRS HRHEAERENE JFERET
FEMNEABEREESH DIBNAERES W HALUERT
FERFBEI LN E LR WARIRE F RS EF 2R
S FHIBBBEARIEHE R DA M -

The architecture of our system is shown in figure 1. The technique of
2D-to-3D image conversion was used in the first part of the system
which could be divided into the following steps. At first, we used
the features of "Along the River During the Qingming Festival" to
reconstruct the depth map, and divide the 2D image object and
background through thresholding function and image labeling.
Then, we used Simple Linear Iterative Clustering (SLIC) algorithm
to make the image cluster. Next, we assigned initial depth value for
object and background images separately with gradient depth map.
Last, we used the edge of the image to correct the depth value and
the corresponding part of the depth map could be used by the DIBR
of the second part of the study.

As to the "Depth Image Based Rendering" block, reference view and
depth map were adopted to generate the virtual view. In the depth
regions with sharp depth discontinuities, it resulted in the enormous
hole-region in virtual views. Consequently, it would make users
uncomfortable when viewing stereoscopic images.

In order to reduce the enormous hole-region, we introduced parallax
modification algorithm to divide the enormous hole-region into
one-pixel-width hole. After parallax modification, we adopted the
nearest interpolation algorithm and Telea inpainting algorithm to
fill hole-region. Finally, we interlaced the right and left virtual view
sequentially. When users put on the shuttle glasses, they can obtain
the 3D effect as well as on the stereo TV.

We showed our results on the 74-inch stereo TV. Due to controlling is
unhandy via mouse, so we proposed the "Natural User Interface" to
control our system. It could control scrolling of the "Along the River
During the Qingming Festival" via movement directions of single
hand. Users could click the buttons via finger clicking detection on
the graphical interface. The system would detect user's gesture of
two hands. If user poised the specific gesture, they could control the
zoom of picture via the distance between left hand and right hand.




