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Research on Depthmap Estimation from a Single Image with Multiple Cues
Jie Zhang
Directed By Prof. Xinlin Chen
The depth information hidden in images is valuable for computer to catch. It not only

helps computer understand 3-D scene structure of the images, but also provides some useful
messages on 3-D space for computer. It is one of dominating research directions in computer
vision that restoring depth information from 2-D images.

The primary content of this paper is restoring depth information from a single image. We
integrating multiple depth cues extracted from an image with Markov Random Field to
estimate depthmap of the image. In addition, we implement a function of image editing that
inserting new objects into a target image with our depth estimating algorithm.

(1) Repetitive data proposed in this paper is a novel kind of monocular cue. The data
occuring repetitively exists universally in 2-D images. This kind of data presents the depth
change of scene in the image. Based on detecting and clustering of points of interest, extraction
of repetitive data on the level of region is implemented in this paper. A cluster of points of
interest with similar features and colinearity are reserved as a cluster of repetitive pattern here.
The depth cue of each cluster of repetitive pattern is formulated by modeling the relation
between depth and scale of the points in a cluster. Our experimental results indicate that
estimated depthmap of the image that contains repetitive data is improved significantly with
repetitive pattern.

(2) In this paper, Markov Random Field is proposed to integrate the depth cue of
individual region, that of neighboring regions and that of repetitive patterns. The depth cue of
each region is composed by features of the region and that of its neighbors. The depth cue of
each pair of neighboring regions is extracted with feature similarity and boundary information
of the two regions. The depth cue of repetitive pattern is extracted with the relationship among
regions that are not immediately adjacent but are correlative on depth. Our algorithm uses both
features of individual region and relationships among regions as depth cues, and takes both
regional character and whole structure of image into account. The stretching and continuous of
depth change in images are presented in our estimating depthmaps. Our experimental results
demonstrate that integrating multiple depth cues will improve accuracy and smooth of result
for depth estimating from a single image.

(3) A function of image editing that inserting new objects into a target image with
consistant depth is implemented in this paper. Through the interface, users could choose target
image and source object to complete inserting operation. Our method allows users to insert one
or more new objects into a target image. The depthmap of target image is calculated by our

depth estimating algorithm. When a source object is inserted into a target image, 2-D size of
n



the object is determined by depth value of the insert point figured out by user in target image.
Our experimental results show that depth and 3-D structure of the inserted object are consistent
with that of the target image, and that synthetical images are visually smooth and natural.
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