Print Your Name : __________________________ 

            

CCD Camera Project
Imaging Processing
You will not turn in this page.   Grading will be based on the appearance, accuracy,  
and completeness of the files that you upload.

Getting Started

You will first create a web site on which you will display the images that your acquire and process.

1. Go to http://sites.google.com and create and account or use an existing Google account.

2. Click “Create” or the “+” and name your site “AST 305 – YourLastName”.

3. Enter the site location as https://sites.google.com/view/AST305-YourLastName
4. Paste your website URL (web address) into the shared Google Sheet for AST305 on the “Class Links” tab.  See D2L for the link to the AST 305 Google Sheet.
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Create a Web Page: “Minor Planet 4708”
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Astrometry is a branch of astronomy that deals with measurements (as of positions and movements) of celestial bodies.  This area of research primarily deals with the small proper motions of stars, the orbits of visual binary stars, and the orbits of comets, asteroids, and planets.  

1.  You should see images of Minor Planet 4708 (asteroid) in this Zip file in the Google Drive for the course along with a dark frame.

2.  Load all of the images of Minor Planet 4708 into MaxIM DL.  Subtract a dark frame from your images using the following menu options:

  Process -> Set Calibration -> Select "Dark"  -> Click "Add Group"

                -> Select "None" for Dark Frame Scaling -> Click Add to select "Dark480.FIT"

  Process -> Calibrate All

3.  Adjust the contrast of the images so that you can see faint stars.

4.  To align the images use the following menu selections:





Process….Align…






Align Mode:  “Manual 1 star – shift only”   

5.  Use the following menu selections to check the alignment of the images:





View…Animate….






Add All…..Ok….

Press the play button – a triangle – to animate the three images.  You should notice that the stars move around.

6.  Save the 3 files a in JPEG format (e.g. 4708_1.jpg, etc.)
7.  Locate IrfanView on your computer or install it using the installer in the Google Drive. Use this utility to convert your three images to GIF format.

8.  Locate UnFreez on your computer or install it using the installer in the Google Drive. 

Use this utility to create a single animated GIF file that loops and increments every second (100cs).  You will simply drag and drop your images into the UnFreez window.   

9.  Click on the "New Page" button in Google Sites to add a page for Minor Planet 4708 that is titled 
"Minor Planet 4708 ".   

10.  Now create a new page for every minor planet observed during the last class period.
Create a Web Page: “Trifid Nebula”
1.  Most astronomical CCD cameras create color images by combining black and white images taken through red, green, and blue filters.  Locate a computer that you can use in the classroom on campus or computer lab at the observatory.  Locate the images of the Trifid Nebula the homework directory of the course home page.  (Filename: Project02-CCD Image Processing.zip).  You should have 3 images corresponding to images taken through a red green and blue filter.  Copy these files to a folder with your last name on the desk top.
2.  Load the three images of the Trifid Nebula into MaxIM DL.  Use the following menu selections to check the alignment of the images:





View…Animate….






Add All…..Ok….

Press the play button – a triangle – to animate the three images.  You should notice that the stars move around.
3.  To combine the images into one color image they must be aligned with each other.  To do this first load the three images into MaxIM DL.  Then use the following menu selections:





Process….Align…






Align Mode:  “Manual 1 star –shift only”   

With your mouse, carefully click on the center of a small star in the first image.  The second image should automatically appear.  Locate the same star and click on its center as well.  Repeat this procedure for the last image as well.  Then click “Ok”.

4.  Repeat procedure 2 above to make sure that your alignment was successful.  If it is not then repeat step 3 above.
5.  To combine the red, green and blue images into one color image use the following menu selections:





Color….Color Combine…






Conversion Type:  RGB

Selected the file names for the red, green and blue images and click “OK”.
6.  Use the “Screen Stretch” tool to adjust the brightness and contrast of your color image       

(View->Screen Stretch Window).  You may try “Max Val” on the drop down list for example and then move the red and green triangles around.  Crop the image in order to display only the true color part of the image (Edit->Crop). Save your image in JPEG format.  Make sure that you select the “jpg” file format from the pull down menu on the “Save As” window.
7. Upload your image of the Trifid Nebula to a new page of your Google Site.

Create a Web Page: “Jupiter”

1.  Repeat the steps in the previous exercise for the tricolor images of Jupiter that are also located in the ZIP file containing the images of the Trifid Nebula.  
2.  Note that you cannot use stars to align these images.   You may try to increase the size of your blue cursor circle by right clicking on the image and maximizing the aperture and gap radius.
3.  Make sure that the image Jupiter that you upload is not overexposed.   If your JPG image looks all white or over exposed then you may try to check “Auto Stretch” on the Save dialog window.
4.  Click on the "New Page" button in Google Sites to add a page for Jupiter that is titled 
"Jupiter".   

Create a Web Page: “M101 Galaxy”
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1.  Load all of the images of M101 that were taken with the Red filter.   

2.  Add all of the Dark frame images to the Dark group in Maxim DL under Process...Set Calibration. 

3.  Subtract the dark frames from all of the red images by selecting Process…Calibrate All.
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3.  After you have subtracted the dark frames from all of the images, align and combine all of the Red filter images and save the resulting image as "M101.Red.FIT"

4.  Repeat the three steps above for the Green, Blue, and Luminance filters.  This process is called "image stacking" and should result in images that have less noise than the individual images.
5.  Combine the Red, Green, Blue and Luminance images into one color image and save it as "M101.JPG".

6.  Click on the "New Page" button in Google Sites to add a page for M101 that is titled 
"M101 Galaxy".   
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