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What is Drizzle? 

Drizzle (Variable-Pixel Linear Reconstruction) is a method for combining under sampled, dithered 

images to reconstruct a higher-resolution image. 

It preserves photometric (brightness) and astrometric (position) accuracy, handles geometric 

distortion, and can optimally weight input images based on pixel significance. 

Motivation and Problem Addressed 

• Under sampling in Astronomy: Many astronomical cameras, have pixels that are too large to 

fully sample the telescope's optical resolution. This leads to loss of detail and image fidelity. 

• Dithering: To recover lost information, astronomers take multiple images with small shifts 

(dithers) between exposures. However, combining these dithered images into a single, high-

resolution image is challenging, especially when dealing with geometric distortions, cosmic 

rays, and missing data. 

How Drizzle Works 

Pixel Mapping: Each pixel from the input images is mapped onto a finer output grid, accounting for 

shifts, rotations, and distortions. 

Shrinking Pixels (Drops): Instead of spreading the full pixel value over the output grid (which would 

blur the image), Drizzle allows the user to shrink the input pixel to a smaller "drop" before averaging 

it into the output image. The size of this drop is controlled by the pixfrac parameter (ratio of drop 

size to input pixel size).  

• pixfrac = 1.0: Equivalent to shift-and-add (full pixel size, more blurring). 

• pixfrac = 0.0: Equivalent to interlacing (no blurring but may leave gaps). 

Weighted Averaging: The value of each input pixel is averaged into output pixels based on the area 

of overlap between the drop and the output pixel. Weights can be assigned based on statistical 

significance or inverse variance. 

Handling Missing Data: Drizzle naturally accommodates missing data (e.g., cosmic rays, detector 

defects) by using weight maps and masks. 

Advantages of Drizzle 

Versatility: Handles arbitrary shifts, rotations, and geometric distortions. 

Preserves Resolution: Maintains image sharpness better than traditional shift-and-add methods. 

Optimal Weighting: Can use inverse variance weighting for statistically optimal results. 

https://pedroreastrophotography.com/


Robust to Missing Data: Works well even when some pixels are masked due to cosmic rays or 

defects. 

No Signal-to-Noise Trade-off: Unlike nonlinear restoration methods, Drizzle does not sacrifice signal-

to-noise ratio for resolution. 

Practical Considerations 

Noise Correlation: Drizzle introduces correlated noise between adjacent output pixels, which must 

be accounted for in subsequent analysis. 

Photometric and Astrometric Accuracy: Drizzle preserves both, provided the input images are well-

calibrated and the parameters are chosen appropriately. 

In summary: Drizzle is a powerful, flexible method for reconstructing high-fidelity images from under 

sampled, dithered astronomical data. It is widely used in space-based and ground-based astronomy 

for its ability to combine images with arbitrary shifts and distortions, preserve resolution, and handle 

missing or corrupted data. 

 

Figure 1 – DrizzleIntegration (PixInsight Menu). 



 

Figure 2 - The original paper on Drizzle discusses a method for the linear reconstruction of images 

from under sampled, dithered data. The algorithm, known as Variable-Pixel Linear Reconstruction, 

preserves photometry and resolution, can weight input images according to their statistical 

significance, and removes geometric distortion. This method has been widely used in astronomy, 

particularly for combining dithered images from the Hubble Space Telescope and other telescopes. 

 



 

Figure 3- chematic representation of Drizzle. The input pixel grid (left) is mapped onto a finer output 

grid (right), taking into account shift, rotation, and geometric distortion. The user is allowed to 

“shrink” the input pixels to smaller pixels, which we refer to as drops (faint inner squares). A given 

input image only affects output image pixels under drops. In this particular case, the central output 

pixel receives no information from the input image. 

 

 

Figure 4- M051. 430Min (86x5Min). TEC140 F/7, ZWO ASI2600MM, Paramount ME. Pedro Ré (2025). 

 



 

Figure 5- M051. 430Min (86x5Min). TEC140 F/7, ZWO ASI2600MM, Paramount ME. Pedro Ré (2025). 

 

 

Figure 5- M051. 430Min (86x5Min). TEC140 F/7, ZWO ASI2600MM, Paramount ME. Pedro Ré (2025). 

Drizzle X2 (right). 
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