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Abstract: During recent years, the need for three-dimensional information of urban 
buildings has increased. This three-dimensional information is needed for a variety of 
applications such as urban planning, architecture, land resources investigations or 
transmitter placement in telecommunication. All these different applications need 
three-dimensional city models, but of course the requirements concerning the model vary 
for different applications. At present, the approach of three-dimensional reconstruction 
utilizing the stereo pair in photogrammetry has been well known, and scholars have deep 
study on three-dimensional model reconstruction for photogrammetry in recent years. 

The blind areas (non-overlapping areas) of two adjacent aerial images are usually 
large in Urban Remote Sensing, in order to reconstruct three-dimensional information of 
the building in these blind areas, this paper proposes a new algorithm combining the SFS 
(Shape from shading) algorithm in the field of computer vision. The SFS algorithm is 
shaping the object from the shading information of a single image. Because of the 
limitation of single image information, the stereo model which is reconstructed from the 
general SFS algorithm can just be used for displaying, and the distorted degree is 
relatively great, can not meet the basic requirement of urban buildings’ three-dimensional 
reconstruction. So a modified SFS algorithm based on stereo images is proposed, this 
paper utilizes the stereo images of which relative orientation and absolute orientation has 
been already finished to reconstruct the three-dimensional information of the building in 
these blind areas. The designed procedure is described as follows: 

Step1: Get the relative elevation information of GCPs (Ground Control Points) 
Surface reconstructed from both of the stereo pair images by the traditional SFS 

algorithm, and we can get the relative elevation information of the ground object. 

Step2: Calculate the surface appearance gradient of Ground Control Points 



The surface appearance gradient of the corresponding object is got from inverse 
calculation according to elevation information of the ground object and the grey value of 
its corresponding pixel. 

This step sets the constraint for Step3. 

Step3: Modify image gradient constraint  
The image gradient constraint is modified by the object surface appearance gradient. 

Step4: Reconstruct the three-dimensional information 
Reconstruct the three-dimensional information of the building in these blind areas by 

the new algorithm with the modified image gradient constraint. 

The experiment result by using the stereo pair of Shilong City’s high-resolution 
aerial remote sensing data reveals that the stereo models reconstructed by the modified 
algorithm are much better and have lower distortion compared with those reconstructed 
by the general SFS algorithm, and the three-dimensional information of the building in 
the blind areas can be restored by this new SFS algorithm. 
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