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Abstract: Point pixel enhancement algorithm is an important preprocessing technique in automatic point recognition 
and detection systems. The point pixel in the image of the pixels are small, lacking information such as shape and texture, 
of low signal noise ratio, and easily submerged in the complex background, which is extremely unfavorable for subse-
quent extraction and detection. So point enhancement is necessary. 

In recent years, lots of papers have been published about the use of spatial domain or time domain on single-frame 
image enhancement method. Spatial domain is processed to achieve background prediction and the purpose of enhanc-
ing the point by filtering or spatial correlation, such as top-hat background suppression, local adaptive filtering and 
two-dimensional least mean square filtering method (TDLMS). At present, some researchers have proposed a back-
ground modeling of anisotropy method from the perspective of image "singularity" for large span background. And time 
domain processing mainly uses wavelet transform to realize point pixel enhancement, calculate the normalized correla-
tion coefficient among the point pixel coefficient, the background edge coefficient and the noise figure, and enhance the 
point pixel by distinguishing the correlation coefficient difference, suppressing the background. 

The above-mentioned enhancement methods, whether they are spatial domain or time domain processing, use only 
part of the information of the point pixels. Thus they all have limitations: The spatial processing focuses on the use of 
gray features of the pixel, and the disadvantage is to ignore the point pixel like the continuity of gray in the time domain. 
The time domain processing focuses on the continuity of the point pixel gray scale in the time domain, but does not fully 
consider the gray-scale distribution of the point pixel in the spatial domain. The interference of the noise may introduce 
more false information. At present, the multi-frame point pixel enhancement method of joint space-time domain is paid 
more and more attention to. Based on the difference among the point pixel, the background and the noise in the 
space-time characteristics, we fully consider the spatial and temporal characteristics of the point pixel and uses the joint 
distribution probability to fuse the gray-scale graphs obtained by the two methods of space-time domain, to improve the 
image signal-to-noise ratio. 
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The filtering results and 3D intensity image. (a) Original image. (b) Spatial filtering result. (c) Temporal filtering result. 

(d) Temporal- spatial-fusion result. 
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