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Motivation:  Combining astrophotography with panoramic landscapes presents many challenges 
dealing with image noise and subject motion.  Low light levels require the use of long shutter 
speeds and/or high ISOs in order to acquire sufficient signal.  However, high ISO’s result in a 
low signal to noise ratio and long exposures are sensitive to thermal noise and hot pixels.  
Compounding the noise issue, stars are also susceptible to motion blur due to the rotation of the 
earth, which limits the maximum feasible exposure time. The spatially invariant motion blur also 
complicates panorama stitching.   
 
Current methods for dealing with rotation of the earth include using a motorized mount, which 
tracks the apparent motion of the stars.  This allows the use of much longer exposures without 
blurring the stars.  However, these mounts are expensive, and unsuitable for panorama stitching 
as the movement introduces blur to the foreground elements.  Another method is to use ultra-
wide angle lenses to increase the field of view. This decreases the effect of motion allowing 
longer exposures at the cost of image resolution.  An alternate method is proposed based on 
combining multiple short exposures along with segmented motion blur reduction and panorama 
stitching.   
 
Goals and Implementation: The objective of the project is to create a MATLAB algorithm that 
will denoise, deblur, align and stitch a set of short exposures of a nightscape into a single high-
resolution panorama.  The project will demonstrate the algorithm by generating a panoramic star-
scape from the hills behind Stanford University.   
	  
The proposed algorithm may include: 
 

1. A method to automatically segment sky from foreground. 
2. Image registration[1] 
3. Exposure stacking to increase SNR 
4. Reduction of motion blur through deconvolution[2] 
5. Panorama stitching[3] of the deblurred and denoised image 

 
Note: This project will not utilize an android device.   
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