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Stereoscopic color transfer and disparity
remapping based on selected object

Li Pengfei, Shao Feng"

College of Information Science and Engineering, Ningbo University, Ningbo, Zhejiang 315211, China

Abstract: Color transfer has been a hot research issue in the field of image processing and computer vision in re-
cent years. The main purpose is to transfer the color of a target image to source image so that the source image has
the same or similar color features with the target image. In practical applications for the color transfer of binocular
stereoscopic images, the user may only need to transfer the color of the selected object while keeping the back-
ground color unchanged. For this purpose, a color transfer method based on the selected object is proposed in this
paper. In the method, by assigning the object of the image by user, the accurate object is segmented via graph cut,
and the probability density curves of color distribution between the selected object and the target image are matched
to accomplish the color transfer. In order to enhance the viewing experience provided for the user, a non-linear dis-
parity optimization is performed after the color transfer operation. According to the histogram feature of disparity map,
the disparity mapping function is calculated, and the target disparity is obtained to enhance the depth sensation of
the selected object. The experimental results demonstrate that the combination of stereoscopic color transfer and
disparity remapping effectively enhances the stereoscopic viewing experience.
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Fig. 2 Graph cut method based on selected object. (a) Source images; (b) Segmented objects
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Fig. 3 Color distribution transformation. (a) Source color distribution; (b) Target color distribution
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Fig. 4 Nonlinear disparity mapping. (a) Source disparity; (b) Disparity histogram; (c) Disparity mapping
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Fig. 6 Color transfer based on selected objects. (a) Source images; (b) Target images; (c) Selected objects; (d) The results
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Fig. 7 Results of the proposed method. (a) Left view image; (b) Right view image; (c) Target disparity; (d) Our results
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Fig. 8 Comparison of disparity optimization methods. (a) Source disparity; (b) Linear disparity mapping; (c) Our strategy
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Results of proposed strategy. (a) Source images; (b) Color transferred images; (c) Target disparity; (d) Results of the proposed method

Overview: Color transfer is a hot research topic in the field of image processing and machine vision in recent years. It is
a process of transferring the color of a target image to the source image so that the source image and the target image
have the same or similar color characteristics. It has a wide range of application prospects and can be used for image
color correction, re-rendering and artistic processing. The existing color transfer methods are to process only the 2D
image, establish the source image and the target image color feature multivariate Gaussian model by parameter estima-
tion, and get the source image color feature model by multivariate Gaussian function transformation to approach the
color feature model of the target image, then finish the color transfer. With the development of stereoscopic image
technology, the color transfer of stereoscopic images has attracted more and more attention. In this paper, a color
transfer strategy for binocular stereoscopic images is proposed, which can improve the viewing experience of users
while completing color transfer. According to the actual needs of users, we can only transfer the color of the target ob-
ject, and keep the color of the background unchanged. In the proposed method, the user specifies the image object, and
then uses the graph cut method to segment the image, according to the selected object and the color feature model
matching of the target image to complete color transfer. In order to further enhance the viewing effect, this paper carries
out nonlinear disparity optimization while color transfer, so as to improve the depth of the object. According to the his-
togram feature of disparity map, the region which has a great influence on the stereoscopic image is determined, and the
disparity mapping function is calculated by integral operation, then the disparity of the selected object which makes the
depth sense of the selected object more intense is obtained. In this paper, images are randomly selected from different
stereo image databases and our experiment results have been compared with the linear disparity adjustment method.
The results show that this method can improve the depth sense of the object more effectively. To prove the effect of this
strategy, a subjective experiment is designed, in which different people are demanded to wear stereo glasses to choose
the images they feel better. Experimental results show that the combination of color transfer and disparity optimization
can effectively improve the viewing experience of stereoscopic images.

Citation: Li P E, Shao F. Stereoscopic color transfer and disparity remapping based on selected object[J]. Opto-Electronic
Engineering, 2019, 46(9): 180446
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