Image Processing

Exercise 1. Increasing the maximum brightness causes the dimmer areas of the picture to disappear until you see only the brightest parts of the galaxy. Decreasing the maximum brightness brings out the spiral arms and other dim regions. The brightest parts of the galaxy become washed out and lose detail, however. If the maximum brightness is very low, the entire picture becomes white due to the fact that the SDSS sets the background brightness to 1000 counts.

Increasing the minimum brightness causes the spiral arms fade to black. More detail emerges in the bright center of the galaxy. Decreasing the minimum brightness brings out the faint parts of the image, the background image, which is set to 1000 coiunts.

Question 1. To see the faint spiral arms, decrease the maximum brightness.

Question 2. To look at the bright center, increase the minimum brightness.

Exercise 3. Answers will vary. We found good results with a minimum brightness of 1000, a maximum brightness of 1320, and all the colors at 1.00. The image is shown below.

[image: image1.png]



Exercise 4. Here is an ultraviolet, green, red image:
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Question 3. In the ultraviolet-red image, the spiral arms are less pronounced, because their dust gives off more infrared light. The core of the galaxy and its star forming HII regions stand out much better.

Exercise 5. Here is an image using the red, infrared, and far infrared filters. You may have chosen different combinations
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Exercise 6. You should see the asteroid after a few minutes of blinking the images. It is located in the upper left of the image, at coordinates of 
x = 1358, y = 1088.

Caution: If you did not get the images lined up correctly, you may have accidentally used the asteroid instead of a star in the alignment process!

Exercise 7. Almost every field contains an asteroid or two. You may need to play with the brightness controls to search for dim asteroids, and some asteroids may move so slowly that they are difficult to spot. The field 125-7-6-140-38 is another field with a fast-moving asteroid that is easy to spot.

Question 4. Using the blue/yellow palette, the core and HII regions stand out (using the same galaxy from earlier). The red/green/blue palette brings out even more detail in those regions.

Question 5. Using log scaling, the wispy arms become more visible. Use log scaling to see details around the edges of objects with large ranges in brightnesses.

Question 6. The isophotes are widely spaced in the spiral arms. Few isophotes appear outside the galaxy. They are most closely spaced at the center of the galaxy and in HII star forming regions.

Question 7. The highest peaks of the 3-D image correspond to the galaxy’s brightest areas, such as its core and HII regions. A couple of peaks show up outside the galaxy; these peaks may be due to foreground stars.

