Deconvoluting Microscope Protocol

1.  To turn on the scope, first turn on the UV box, then the camera (black box), then the red box, followed by the computer (on the keyboard) and the monitor

*** make sure that the lamp is fully cooled prior to turning on the microscope, and make sure that the lamp is on at least 30 minutes each use

2.  Click on ipLabSpectrum icon on the desktop

3.  Place slide cover-slip up on the stage and turn on the lamp (F1) and then turn on a filter (green, red, or dual, F8, F9, and F10, respectively, computer manipulations can only be used with the red or green filters)

*** make sure that the 2nd knob on the right side of the camera is pushed in to view images through the eyepiece, conversely, when you want to view the image on the monitor, pull the knob out

4.  Once you have located the image of interest and want to view it on the monitor, pull the knob out (as described previously) and focus the image using the fine focus dial (mouse-like dial to the left of the microscope) and also fast focus on the image (F13, the spacebar halts the auto-focus) while centering your image

5.  Hit F5 to view your image.  Adjust the exposure time to obtain a maximum greater than 2000 (anywhere between .1-10 seconds is common), and choose Bin 1 (if the image is one that you would like to publish) or Bin 2 (for everyday images).  Click OK

6.  If the maximum is lower than 2000, then adjust the exposure time accordingly to increase the max

7.  One you have obtained an acceptable image, begin image enhancing by pulling down the Ext. tab and selecting Power Microtone

8.  This will open a window with several options.  First, select filter by clicking on it, and select your image

9.  Next, increase the minimum value by ~10 units

10.  Click on microscope parameters and select Open McFile.  Go to the hard drive (Macintosh HD) and open the ipLabSpectrum folder.  Select the appropriate objective and bin and click done

11.  Set the removal value at ~70%, and set the gain value at ~30% and click on Remove Haze.  These values may be adjusted to give the desired image.  If many images need to be processed using the same parameters, click on Do All to process all images open on the desktop (as in Z series processing)

***These steps must be repeated for the other channel if necessary 

12.  These images may now be saved and merged in ipLabSpectrum if desired.  To merge your images, pull down the Math tab and select Merge Color Coordinates.  Set the R-Window to the image that was obtained from the red channel (red stained image) and set the G-Window to the image that was obtained from the green channel (green stained image).  Click OK and save the merged image if desired

Manipulating Images in Adobe Photoshop 4.0.1

13.  Once the images have been processed and saved in ipLabSpectrum, one can now open the files in Adobe Photoshop 4.0.1 for further manipulation by opening the images of interest, and pulling down the Math tab and selecting To Byte As Shown

14.  Next, pull down the File tab and select Save As, and click on Format, and select PICT

15.  Rename the file "image" as "image.p" and save.  Do this for all images to be opened in Adobe

16.  These images must be processed further by pulling down the Image tab and selecting Adjust Levels.  Modify the histogram by moving the tabs at the bottom, move the left arrow to the beginning of the peak, move the right arrow to the end of a continuous line, and do not move the middle arrow at all.  Click OK

17.  Next, pull down the Image tab again and select Mode: RGB color.  A small window should appear showing the channels, but if not, pull down the Window tab and select Show Channels.  (If you are merging two images, do this for only one of the images).

18.  Click on the arrow at the right side of the channels window and select Split Channels

19.  Click on the blue channel and pull down the Select tab and click on All

20.  Pull down the Edit menu and click on Fill, select Black, and click OK

21.  Again click on the arrow at the right side of the channels window, but this time select Merge Channels

22.  A Merge Channels Window will appear, click OK.  Another window will open that give you the option to assign images to certain channels and one wants to merge the two images at this point by assigning both images to the appropriate channel.  (e.g.  You have done all of the Adobe processing on your RED stained image and have split its channels and filled its Blue channel with Black.  You would then in this second window leave the RED and BLUE channels alone, and switch the GREEN channel to your other image by clicking the arrow at the right and selecting the appropriate image (remember that this image must be open to be an option in the Green channel menu)

23.  Next click OK and now the merged image is ready to be saved
Z-Series Imaging

***This is a method of imaging that allows a more 3 dimensional view of the image by taking images from many different layers

24.  Once you have located the image of interest and want to view it on the monitor, pull the knob out (as described previously) and fast focus on the image (F13, the spacebar halts the auto-focus) while centering your image (the image should not be totally in focus when you take the first picture)
25.  Press F3 several times until the image is completely out of focus (count the # of steps away from the original focus that you took), and then return to your original focus by pressing F4 the same number of times

26.  Press F4 several times until the image is completely out of focus (count the # of steps away from the original focus that you took), and then return to your original focus by pressing F3 the same number of times


***this gives you an idea of how many images you must take to get an accurate image

27.  Hit F5 to view your image.  Adjust the exposure time (remember the time) to obtain a maximum greater than 2000 (anywhere between .1-10 seconds is common), and choose Bin 1.  Click OK

28.  If the maximum is lower than 2000, then adjust the exposure time accordingly to increase the max

29. Repeat for the other channel

30.  Click on the Ext. tab and select Power Microtone.  Click on microscope parameters and select Open McFile.  Go to the hard drive (Macintosh HD) and open the ipLabSpectrum folder.  Select the appropriate objective and note the DZ series microns/pixel, click Cancel

31.  Press F14 and select Dual Color Scan

32.  Set the Green Exposure and Red Exposure times using the time that was determined in steps 27 and 28

33.  Set the number of images to be taken (anywhere between 5-30 is common) and set the Bin Factor at 1.  Hit OK

34.  The camera will now take a series of photographs (it may take a while, but Esc will halt the camera

35.  Rename all of the images (E.g. 1-10 for one channel and 101-110 for the other channel) and save in two separate folders

36.  Open all images from one channel choose the most in focus image that you have to use as a template for processing

37.  Begin image enhancing by pulling down the Ext. tab and selecting Power Microtone

38.  This will open a window with several options.  First, select filter by clicking on it, and select your image

39.  Next, increase the minimum value by ~10 units

40.  Click on microscope parameters and select Open McFile.  Go to the hard drive (Macintosh HD) and open the ipLabSpectrum folder.  Select the appropriate objective and bin and click done

41.  Set the removal value at ~70%, and set the gain value at ~30% and click on Remove Haze.  These values may be adjusted to give the desired image

42.  Click on Do All to process all images open on the desktop

43.  These steps must be repeated for the other channel, and all images must be saved

44.  Once the images have been processed and saved in ipLabSpectrum, one can now open the files in Adobe Photoshop 4.0.1 for further manipulation by opening the images of interest, and pulling down the Math tab and selecting To Byte As Shown  (choose images from one channel that look best to manipulate in Adobe, and select the corresponding image from the other channel also to manipulate in Adobe
45.  Next, pull down the File tab and select Save As, and click on Format, and select PICT

46.  Rename the file "image" as "image.p" and save.  Do this for all images to be opened in Adobe

47.  These images must be processed further by pulling down the Image tab and selecting Adjust Levels.  Modify the histogram by moving the tabs at the bottom, move the left arrow to the beginning of the peak, move the right arrow to the end of a continuous line, and do not move the middle arrow at all.  Click OK

48.  Next, pull down the Image tab again and select Mode: RGB color.  A small window should appear showing the channels, but if not, pull down the Window tab and select Show Channels.  (If you are merging two images, do this for only one of the images).

49.  Click on the arrow at the right side of the channels window and select Split Channels

50.  Click on the blue channel and pull down the Select tab and click on All

51.  Pull down the Edit menu and click on Fill, select Black, and click OK

52.  Again click on the arrow at the right side of the channels window, but this time select Merge Channels

53.  A Merge Channels Window will appear, click OK.  Another window will open that give you the option to assign images to certain channels and one wants to merge the two images at this point by assigning both images to the appropriate channel.  (E.g.  You have done all of the Adobe processing on your RED stained image and have split its channels and filled its Blue channel with Black.  You would then in this second window leave the RED and BLUE channels alone, and switch the GREEN channel to your other image by clicking the arrow at the right and selecting the appropriate image (remember that this image must be open to be an option in the Green channel menu)

