Registax 1.1:  Guidelines for processing Mars video
Alan Chu   2003.07.20 
Introduction
Registax 1.1 is a video processing freeware which combines the functions of converting ToUcam video to individual bmp frames, aligning frames, optimizing the alignment, stacking selected frames, and processing the stacked image for a sharpened result.

Registax 1.1 accepts video in AVI format or a batch of pictures up to 1024 x 1024 pixels in color bmp, jpeg and FITS format. Its setup program (Registaxv11setup.exe) is downloadable from http://aberrator.astronomy.net/registax/. Please read through the webpage on the product features.

Registax 1.1 demands a lot of CPU’s floating-point calculation power. Weak CPUs such as Intel Celeron series are too slow to run Registax. More powerful CPUs such as Intel Pentium 4 and AMD Athelon series are recommended. A speed test of Intel Celeron 2G and AMD Athlon XP2500 CPUs is given in HKAS eGroup http://groups.yahoo.com/group/hkas/message/18150. With proper choice of CPU and reasonable amount of RAM (256MB up), processing a 2-min planetary video by Registax can be finished within 15 min.
Using Registax 1.1  

Assume the video is Mars of about 18 arcsec, AVI-format, 2-min duration and captured by the procedures mentioned in ToUcam: Guidelines for Mars Imaging (ToUcam_guide1.doc). 
· Open Registax 1.1. Click Select input to open the Mars video. Try again if the video fails 
to open. Registax is unable to open a video file corrupted by audio or blank frames. If 
corruption exists, convert the video to bmp frames with the program Avi2bmp v0.49c. 
See Appendix for details.
· Click Show frame list to show all extracted frames in bmp format, see Figure 1. The total frames should be around 1200 for a 2-min video. By default, all frames are ticked for inspection. Advanced users, however, may specify which frames to be inspected. This demo assumes all frames are ticked.
· Use the mouse or ( ( keys to move the horizontal slider for a frame that is reasonably 

    sharp. This frame (the red-circle in Figure 1) shall be the ‘reference’ for all subsequent registration steps. Choosing a burred frame as reference will lead to erratic registration.

· Click Alignment box = 128 pixels. A white-line box of 128-pixel square appears. Move the 

mouse to center the box on the Mars disk. You can try larger box at 256 pixels, but it is 

over-sized in this demo and is merely a waste of processing time. The box size represents 
the pixel area where picture quality is evaluated and frame alignment is performed. Click 
mouse to confirm the box position. The page auto-jumps to Align Frames, Figure 2. 
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· Set the parameter values as shown in Figure 2. The Quality estimate is crucial. It may exceed 

10 pixels for sharp and jitter-free video, or may drop below 3 pixels for burred and jittering 
    video. Normally this pixel value is chosen such that the green Quality filter line in the 

Registration properties windows falls on the right of the red curve’s bending knee but not so 

far to the right that it is on the flat part. At proper knee cut, the quality reading in the 

Registration properties window should be in the range of 0.1 to 0.2. The Quality estimate 
    of the reference frame in this demo equals to 5 pixels corresponding to a registration quality 
reading of 0.1661, which is within the range. The 5 pixels setting is therefore correct. 
· Do not be bored by FFT filter at present, just make it 1 or 2 pixels greater than the Quality estimate setting. Close the FFT spectrum window if it looks distracting.
· After setting all parameters in Figure 2, click Align at the right-hand bottom corner. A clock 

icon pops out to time work-in-progress, and the screen looks like Figure 3. The alignment 
is actually split in 3 stages --- Alignment processing, Optimizing frames and Last improvement. The progress clock indicates the stage being run. Each stage lasts few minutes if the CPU is fast. Depending on the video quality and the setting of Optimizing Options (1%, 2 pixels, 70% in this demo), the stage of optimizing frames may repeat several cycles until it converges to the specified Optimizing unit (accuracy) of 1 %. Video with sharper and jitter-free images spends less cycles in optimizing. The Search area is 2 pixels by default. Increase it to 4 pixels for 2X Resampling (if intended to try), or when the stage of Optimizing frames runs non-stop without a hint of converging. The non-stop problem happens sometimes. An alternative to avoid non-stop is to increase sufficiently the FFT filter pixels. The Lower quality setting of 70 % means that optimizing applies only to frames above the ‘70% quality’ threshold; frames below the threshold will be discarded. 
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· When the progress clock is gone indicating frame alignment has been optimized, click 
Stack Frames at the top menu bar. The screen changes to Figure 4. The Stackframes lists all registered frames awaiting for stacking, with the better quality candidates at list top and the poorer quality at list bottom. You can inspect the differences of quality by scrolling the list. 

    Advanced users can also pre-select the frames to be stacked. In this demo, we simply let the Stackframes list appear as it is.
      Caution !!!  Sometimes the Stackframes list mixes good and poor images in disorder. 
This happens most when seeing is bad and only a few good images are available in the video. How this discrepancy happens is unknown. It seems that choosing another reference frame or re-centering the alignment box helps to suppress this discrepancy.
· Tick the Options as Figure 4. Remember to tick Use image quality. This option instructs  

  Registax to put more stacking “weight” (contribution) for good quality frames and less weight for the poorer quality.
· Decide the number of frames to be stacked. Do not think that stacking 1000 frames is 
always better than stacking 500. If the stack contains good candidates mixed with distorted or shifted images, it actually degrades the overall quality and creates burred result not easily corrected afterwards. Stacking is unable to sharpen a picture but just improves the signal-to-noise ratio. It does require some experience to determine the stack size, depending on the object is planet or the moon, the pixel area of interest, and particularly, the atmospheric seeing.

Now suppose about 650 frames are to be stacked. Move the horizontal Quality Cutoff slider in
Figure 4 (with mouse or ( ( keys) until n = 650 is shown at the screen bottom. A further sorting is feasible by sliding the vertical Difference Cutoff slider downward. This vertical slider excludes the ‘spiky’ frames that have larger registration difference (i.e. frames with less precise alignment). The outcome of n is less than 650. In this demo, 638 frames are finally selected for the stack. 
· Click Stack. The progress clock appears again and disappears once stacking is finished. The stacking of 638 frames takes about one minute for a fast CPU (e.g. AMD Athlon XP2500).
    Save the stacked image; usually I name it in style 0350_stack638.bmp meaning the video
was captured on 03:50 HKT and 638 frames were stacked. Now you can transfer this image 
to Photoshop for extensive enhancement, or continue to use the Image Processing function of 
Registax for limited enhancement in the first place.
· To apply Registax for picture enhancement, click Image Processing at the top menu bar. 

The screen looks like Figure 5. There are 6 Wavelet Layers with sliders to sharpen an image. 

    Move the sliders as indicated, with Layer 3 and Layer 4 at about 3/4 full scale, Layer 5 at 
about 1/2 and Layer 6 at about 1/4 full scale. The stacked image becomes much sharpened. There is no fixed rule to move the wavelet sliders, just move them to your preference. Lastly save the processed image, e.g. 0350_stack638r.bmp.
· For extensive image enhancement, a follow-up by Photoshop or equivalent software is recommended. It allows the users to sharpen the picture or remove the noise further, to correct color, to realign R-G-B components (in case color dispersion is noticeable), and to organize a final labeled image of Mars. The readers are assumed to know these Photoshop manipulations.  

· Figure 6 is an image sample (P030713a.jpg) produced from the above guidelines. 

[image: image3.jpg]Central Meridian (deg) 3147
Declination of Earth (deg) ~ -20.8
Position Angle of axis (deg) 344.5

Diameter (arcsec) 18.94
Phase 092
Visual magnitude 180

Longitude of Sun Ls (deg) 221
Celestial South at top

Mars 2003.07.13 19:50 UT Taipo Site, Hong Kong. Seeing 3 ~ 4 /10.
10-in f/6 Newtonian + 5X Barlow + IR block filter + ToUcam, effective f/34.
638 frames stacked, enhanced with Registax & Photoshop, 172% resized.




Remark: The images in this Word document are degraded slightly due to high data compression. The original images displayed by Photoshop are sharper.

The author of this article can be reached on mca@netvigator.com.                     
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Using Avi2bmp Version 0.49c

Avi2bmp is needed to open a video corrupted by audio. It is perhaps the first freeware available for converting AVI video to individual bitmap frames. The setup program Avi2bmp_0.49c_us.zip can be downloaded from http://avi2bmp.free.fr/telechar.htm. 
Below is the screen of Avi2bmp in operation.
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As a trial, click File in the top menu bar to open the sample video 0350.avi. The left column lists  1230 frames of Mars images extracted from the video, each frame at 640 x 480 pixels. Scroll the list with the mouse or ( ( keys. Press the keyboard spacebar to select (() a frame that is qualified for processing by Registax, or toggle the spacebar to deselect the same frame. The Pos slider moves as the list is scrolled.

Suppose 16 frames are selected. Go to File > Batch saving > Selected images. Click OK. The selected frames are saved in batch, from Temp0001.bmp to Temp0016.bmp. Do not rename them, just input them to Registax for alignment and stacking.
Manual selection of frames is tedious. If Avi2bmp outputs too many frames to Registax (I found roughly over 540 frames in a crude test), Registax refuses to handle them. Therefore always disable the audio in video recording. 
Figure 3
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This ramp indicates the telescope 


is not yet perfectly polar-aligned.





Sharp image gives longer “tail” than burred image in this red curve (power spectrum).





Progress clock





Figure 1





Registax 1.1 Select Input





Discarded frames





Reference Frame No.11





Figure 4





Registax 1.1


Stack Frames





 Figure 6





Sample Image 





70% quality threshold
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Image Processing





Figure 2





Registax 1.1 Align Frames
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