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CCD Inspector
 Dramatically Improve quality of your images: increase sharpness and resolution 
 Automatically sort many images at once by evaluating star sharpness and tracking quality 
 Pick the best sub-frames for stacking, or for deciding which to keep  
 Compare images by many objective criteria, plot the results for a better visual impact 
 Measure and plot focus variations due to tilt or field curvature 
 Determine how flat the image plane is. Compare performance of field flatteners and focal reducers 
 Collimate your telescope in-focus with your CCD camera or DSLR!  
 Now works with CCDSoft, MaxIm DL, and all other camera control software in real-time mode  
 Focus and collimate your telescope using your favorite DSLR and DSLR control software! 
 Create running charts to monitor seeing conditions, focus shift, tracking problems with your CCD or DSLR in real-time  

Astrophotograpers, CCD and digital camera users often take many shorter images to later process and stack to simulate one long 
exposure. To produce the highest quality image, it is important to eliminate from the stack sub-frames that are of lower quality than 
the rest. Sub-frames can be inferior due to changing focus, dew, tracking errors, flexure, mirror flop, wind, vibration, clouds, and 
many other things.

With CCDInspector, you'll be able to quickly select the best frames of the batch by measuring the quality of each of the images. 
The chosen images can be quickly moved or copied to a subfolder for stacking or further processing.  CCDInspector works with 
your camera acquisition software to allow real-time evaluation of images to determine collimation, image tilt, focus, etc. 

CCDInspector can also be used independently of any capturing or processing software with all SBIG, FITS, TIFF, or DSLR 
Raw formatted images on your computer. If your images are recorded with focal length information in the header, then multiple 
images, even acquired with different focal length and aperture, can be compared by computing the FWHM value in arcseconds.  



Release History

Version 1.3.2

 Addresses variability in measurement results due to the use of DirectX3D. DirectX3D sets floating point calculation 
accuracy to low  for better performance, but this results in less precision in all calculations by CCDInspector. This has been 
fixed. 

Version 1.3.1

 Fixed curvature display on the 3-D plot  
 Added automatic software update with periodic checks 

Version 1.3.0

 Full support of Windows Vista 
 Converted to .NET 2.0 
 Rewrite of the FWHM measurement algorithm to improve accuracy for undersampled images 
 Added Ignore button to warning messages 
 Added support for drag-and-drop of image lists to and from CCDStack  
 Added support for single-shot Bayer matrix CCD sensors  
 Added support for setting a custom saturation value 
 Fix for curvature % display: was incorrectly adjusted by image scale when displayed in arcseconds 
 Fix for X and Y tilt values in the Charts dialog (only Y was shown) 
 Fixed OK button placement in warning messages 

Version 1.2.0

 Fixed star selection algorithm that sometimes caused noise to be treated as stars 
 Added three Noise Threshold settings to improve star selection with  noisy sensors (e.g., CMOS). The default, Low setting 

should work well for most cooled CCD sensors. 
 Added "Measure selected images only" feature: if one or more images are selected in the list, only these will be measured 

when Measure button is pressed. If none are selected, only new images in the list that have not been measured yet will be 
measured. 

 Added Exposure, Bin Mode, and Temperature columns to the main image display and charts 
 Files that are loaded via AutoOpen option that are not in a recognizable format will now be quietly skipped and not 

measured: no error message will be displayed 

Version 1.1.10

 Fixed TIFF file processing in FWHM Monitor 
 Improved filtered RGB image processing when most of the information is contained in one of the three channels 
 Added image date/time display for images that don't contain this information in the header (file creation date/time is now 

shown) 
 Fixed the Measure All function bug  that on occasion would still process some images that have already been measured 

Version 1.1.9

 Added support for ImagesPlus color FITS format (16-bit)  
 Measure All now measures only images that haven't been measured yet 
 Added AutoOpen feature to automatically measure any new image saved into specified folder 

Version 1.1.7

 Fixed: various errors and failures to measure with certain size images 
 Fixed: chart tilt X/Y were shown as the same value, and only in arcseconds 
 Improved star extraction algorithm: more stars are detected resulting in more accurate measurement 
 Improved algorithm for measuring undersampled stars: gives accurate result down to approximately 1.5 pixel FWHM 

             

                                                                                 
                                                                                            
                                                                                                                    

                                                                                                          

             

                                                                                                                        
              

                                                                                                                          
          

                                                                                                         

             

                                                                                
                                                                                                                     

                                           
                                                           
                                                                           

                                                                                                    
                                                                                      
                          
                                               
                                                    
                                                                      
                                                                 
                                                                                      
                                                                                                   
                                                              
                                                                                                        
                                                                                                                   

              
                                                                 

             

                      



               

             

                                                                                                                     
                                                                                                                               
       

             

                                          
                                                      

             

                               
                       
                                                                                       
                                         
                                                                      
                                                         
                                                     
                                                                                                   
                                                                     
                                               

             

                                                                                   
                                                                                                                           

                                              
                                                                                                                           

                                                                                                                          
          

                                                                                        
                                                                                                                     

                                             

              

                                            
                                                                                                               
                                                                                                                            

       
                                                                                                                      

             

                                                          
                                                                     
                                                                                           

             

                                                                        
                                                                            
                                                                                                    
                                                                                                                 

Version 1.1.3

 Fixed failure to measure a large image or an image with a large number of stars 
 Collimation Viewer display no longer shows recommended correction to avoid setup confusion 
 Fixed the Curvature display in the main CCDInspector window column: the value originally displayed was incorrectly 

adjusted by the image scale, and resulted in a number different from the one on the Curvature Map display 

Version 1.1.1

 Added user adjustable Top of Chip display to the Collimation Viewer to accommodate all camera positions on the back of 
the telescope 

 Changed Collimation Viewer display to select only two of the three knobs for collimation to reduce risk of loosening the 
secondary 

 Fixed the problem with reading TIFF files that was introduced with the addition of the RAW file support 

Version 1.1.0

 Intuitive Collimation Viewer added for fast and precise real-time collimation  
 Generic support for all  image capture software, including AstroArt, MaxDSLR, etc., capable of writing FITS, TIFF,  

SBIG, or most native DSLR Raw file formats:
    - For real-time curvature display and collimation, and 
    - For FWHM Monitor for focusing, focus monitoring, and running charts  

 Native support for over 100 DSLR RAW  file formats - no conversion is needed into any other format  
 Support for color (RGB) FITS files in 16- and 8- bit formats as created by MaxIm DL  
 Added FITS header viewer 
 Air Mass index added to the calculated values 
 Stars Used is now displayed in the 2-D map viewer  
 Fixed a bug that caused problems copying and displaying large images 
 Star extraction algorithm tuned to find and use many more stars 
 Significantly improved collimation error computation improves stability and accuracy 
 Image list now shows Collimation and Tilt values in arcseconds or pixels, based on user selection 
 Support for OBJCTALT keyword for images captured in MaxIm DL 
 MaxIm DL image selection was improved for use with FWHM monitor: clicking on an image now activates it 
 Added Moving Average and Real-Time numeric display options to FWHM monitor to display the values from the current 

running chart 
 Added the list of most-recently loaded images to the file menu  

Version 1.0.0

Initial public release



Using CCDInspector

Start CCDInspector by double-clicking on the CCDInspector Panel icon on the desktop: 

     
CCDInspector

CCDInspector window will come up. The window is resizable, so you can expand it or collapse it to see more or less of the image data: 

The display is designed to be as simple to use as possible. Here's a typical session with CCDInspector:

1. Click on the Open... button. A windows explorer will come up giving you the ability to select one or more images you'd like to measure:

Note that only files with Extensions of FIT, FTS, FITS,  .S*, and .TIF* will be listed, as these are all the supported image types 

2. Select any number of the images from the Select Images window, and click Open. You'll see the images you picked added to the list of images in the 
CCDInspector window:

3. If there are more images you'd like to sort through, simply click on the Open... button again, and select more images. The images list can be assembled from any 
number of folders.

4. To measure raw, unprocessed images more accurately,  you may chose to subtract a dark frame from each. This is particularly recommended with very faint  or long 
exposure raw images.  To chose the dark frame reduction, click on the Reduce check box. You'll see the following window displayed:

                                                                                                                                                                     
                                                                                                      

                                                                                                                                                                
                            

                                                                                                                                                             
                                                                        

                                                                                                                                                                     
                                                                                                                                                                 
                                                                                                                  

                                                                                                                                                                 
                                                                                                                                                                     
                        

                                                                                                                                                                       
                                                                                          

                                                                                                                                                                   
                                                                                                                                                                  
                                                                                                                 

 

 

                                                                                                                                                                     
                                                                                 

                                                                                                                                                                      
                                                                                                                                                                            
                                                                                                                                                                        
                                                                                                                                                                      
           

                                                                                                                                                                 
                                 

                                                                                                                                                                     
                             

                                                                                                                                                            
                                                                                                                                                               
                                                                                                                                                                    
                                                                                                                                                                
                                               

                                                                                                                                                       
                                                                                                                                                                    
                                                                                                                                                             
                                                                                                                         

                                                                                                                                                            
                                                                                                                                                               
                                                                             

                                                                                                  

                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  

 

                                                                                                                               

 

                                                      
                                                                 
                                                                   
                                                                                 
                                                                                 
                                                    
                                           
                                                
                                                                                        
                                                                                            
                                                                                                                            



                  

                                                                                     

    
            

                                                                                                                                      

                                                                                                       

                                                                                                                                          

                                                                                                                                   

                                                                                                                                                      
                    

                                                                                                                                                                    
                  

                                                                                                                                                                    
                                                                                                                                  

Click on the Dark Frame button to browse for the appropriate dark frame file. Note that if you are measuring multiple exposures that of different exposure length, a 
single dark frame will not work on all of them. In this case, it is better to not use image reduction.

Also, if the images you are measuring have already been dark-subtracted in another software package, uncheck the Reduce check box, as a second dark-subtraction 
will be counter-productive. 

5. Once you pick all the images, click on Measure All  button and CCDInspector will go through the list of newly added images and measure each in turn. When 
done, you'll see the results of the measurement next to each image name.

Any images that do not contain enough stars (or are too noisy to measure) will be listed with "N/A" in the FWHM and Aspect ratio columns. All other images will have 
a number assigned to them representing their average FWHM and Aspect Ratio. If the images contain focal length information in their header, you can click the In 
Arcseconds  check box on, and the FWHM values will be shown in arcseconds, otherwise FWHM will be given in pixels.

 6. Once measured, you can sort the images by any of the columns in the CCDInspector window, including FWHM and Aspect ratio, by simply clicking on the label in 
the appropriate column. An up or down arrow will indicate what column is being sorted, and the direction of the sort (up means increasing values from top to bottom, 
down means decreasing). 

Note: there are many values that CCDInspector collects and measures for each image. You can chose to display all of them, or only the ones of interest to you by going 
to the File/Settings/Display Columns menu, and then picking the columns you'd like to see.

7. At this point it is easy to see what images  are better (for example, the ones with lower FWHM values, lower Aspect Ratio, and highest Contrast Ratio). You can 
select a number of images to preview them before deciding to use them or not to use them. Simply highlight multiple images you want to see, and click on the Open 
Selected  button. The chosen images will come up in a number of Image Viewer windows floating above CCDInspector.

 

 

You can scroll around the image, and zoom in or zoom out by clicking anywhere in the image and picking the zoom level. As a shortcut, you can simply double-click on 
any of the image names in the CCDInspector window to open it in the Image Viewer.

It is very easy to see the FWHM and Aspect Ratio values for any of the stars in the image: simply move the mouse pointer to point to the desired star, and a tool-tip 
window will pop-up with the measured statistics for this star. If there's no star or the star cannot be properly measured (for example if it's too dim or oversaturated, or 
bloomed), the tool-tip will display "N/A".  Note that Image Viewer does not filter out hot pixels, as is done in the overall image Measurement step. This may result in 
some hot pixels displaying an FWHM and Aspect value -- you should be able to tell where the real stars are. Hot pixels are ignored when determining the overall image 
statistics.

8. When you decide on the set of images you'd like to use for stacking, you can select them in the CCDInspector window, and then click on Move To Folder or Copy 
to Folder  from the  Images menu.

Move To Folder will physically move the images from their original folder to the folder of your choice. Copy To Folder  will create a copy of all the chosen images, 
keeping the originals intact.

9. You can also drag-and-drop files between CCDInspector and Windows Explorer or other applications. Files can be added by dragging them into CCDInspector. 
Once measured and sorted, files can be moved or copied to the folder open in Windows Explorer by selecting and dragging them from CCDInspector to the Explorer 
or other application window. Note that if you use just the mouse button to drag images, they will be moved (equivalent to Move Selected). If you'd like to copy the 
files, leaving original images in the original folder, hold down the Ctrl key on the keyboard as you star the drag. This is the same way drag-and-drop works in 
                                               

                                                                                                                                                       
                                                                                                                                                                    
                                                                                                                                                             
                                                                                                                         

                                                                                                                                                            
                                                                                                                                                               
                                                                             

                                                                                                  

                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  
                                                                  

 

                                                                                                                               

 

                                                      
                                                                 
                                                                   
                                                                                 
                                                                                 
                                                    
                                           
                                                
                                                                                        
                                                                                            
                                                                                                                            




