SB editing of 4D images, etc
Commands are in Bold, italic. 

The SB manual is 250 pages long, and a separate book could be written on processing SB files for export, quantification, etc.  These are the highlights.

Creating new slides.

It is frequently useful to save processed images into a new “slide”. If for no other reason, large data slides are unwieldy computer-processing wise. Also, multiple manipulations are often done to the same raw file. I like to keep the raw files intact and pristine in case I need to go back to them later. 

Cropping:
For a 3D or 4D image, find the region of interest, and select with a rectangle (drag cursor around it).

IMPORTANT:

 Image-Select data in all planes  (or ctrl-B)
Otherwise you are only selecting the currently displayed image of the Z stack. 

Image-Crop.

A new file will be placed at the bottom of the slide roster. (.crop in NOTES). 

This is usually a good time to copy the cropped image to a new slide, and delete the cropped file from the original slide.
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Sometimes, it is useful to give the cropped file a new designation in the first line. This is done using 
Image-get info ( or ctrl-I).
NOTE- if your file is 4D, the original file name is AUTOMATICALLY lost when you do this. Quite annoying. If it had a number designation, make sure you remember what it is, and re-enter it. Other info can also be entered in the NOTES section. (Although this can section can get cluttered when you add other operations such as deconvolution).  

Deconvolution: 
(Simple definitions:Uses a mathematical algorithm to extrapolate the brightest pixels from each plane of a dataset, and remove less frequently occurring pixels. The end result is a less blurry image). 
Note: by definition, only 2D timelapse, 3D and 4D images can be deconvolved. (you are mathematically comparing across planes). 

Image-Deconvolve
You will have three options:

-No neighbors (NoN) .

-Nearest  Neighbors.

-Constrained iterative (CI).

I almost always use NoN. It is the easiest to use, and gives satisfactory results.

(in addition, 2D time lapse data can only be deconvolved using NoN, so if you want to compare 2D time lapses and 4D stacks as apples for apples, you want the same method). 

Constrained iterative has more input variables, and in my experience it frequently removes too much useful information. It also requires a lot more RAM crank-time. 

Deconvolution can be done in batch (select “All images in slide”).

However, it is a RAM-heavy process. Takes a little bit of time, esp for 4D data sets. 

If you do in batch, SB will usually dump the deconvolved data to a fresh slide, and give it a new file designation as a default for saving (NoN). I usually take this option.  
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Histograms:

Each channel has a histogram of pixel intensities. They should be adjusted (within limits).

Select histogram button (looks like horiz. lines.)
Only one channel is displayed at a time. Use pull-down menu to switch around.

Click and drag on left to reset the minimum level. (effective result is to reduce bkg).

Click and drag on right to rest the maximum level (effective result is to increase weak signals). 

Click and drag on the center line (the gamma) to change “in between” values. Use sparingly. 

At any time, clicking on the thumbnail button will make these settings the new default view. If you close and open again, this view will be displayed. However, the original values are still stored. In the histogram box, you can “reset to image min/max”) at any time. (useful for direct quantification of images to each other).
Creating an interpolated image:

For our 4D datasets, I usually collect with Z-interval of 1.5 um. This is less than the optimal sampling factor (0.55 um for 63X water). However, you can “cheat” and use the existing data to make a best guess of what the intervening planes would have looked like, resulting in a higher-resolution image. 

Image-Create interpolated image
You can change the Z –factor to whatever you want. I have been using 6 (final equivalent Z-step= ~ 0.25 um –equivalent to what you get from an oil objective). 

NOTE-Esp. for 4D files, this will create a HUGE file, even after cropping has been applied. It will default to a batch operation mode. Save however you want, but I recommend saving each 4D file individually. 

Creating a projection image:
Makes a 2D image out of a 3D image (eg, a z-stack).

Image-Create projection image
Operation: Maximum is default, and usually best choice. 

Axis: Z is default, and usually best choice. 

You will note that the number of dimensions in the info box will be decreased from 3 to 2. 

This image can be directly exported as a TIFF. 
Timelapse playback:

For 2D timelapse imaging, this is straightforward- there is only one plane to display. 

(x, y, t)

Playback speed can be varied with rheostat on right. 

For 4D timelapses, it’s a bit more tricky. You must note what Z plane you are in.

(in the list of numbers displayed at the top, the Z position is third number in a 4D data set
eg- x,y,z, t)
Use the small buttons at the top left to scroll through the Z stack. If you make a  (2D) time-lapse movie from a 4D image, ONLY the Z plane on display at that moment will be used (I usually make note of this). 

Exporting movies- 
multiple prompts will occur.

View-Create Series Movie

The first is the playback rate- I have been using 0.5 (2 frames per second). This means a ten timepoint movie will playback in five seconds. 

File format- Default is QuickTime (Apple).

AVI is the other choice. (opens in Windows Media player)

Even though the files are bigger, I typically use lossless data compression. 

NOTE- Graphics quality is never as good as they should be, even when using lossless. Adjust your display carefully before exporting. 

UPDATE-080513- Image Alignment:

I discovered that SB 5.0 can actually do Image alignment quite simply. 

I’m pretty sure earlier versions of SB couldn’t do this. 

(Previously we used Imaris or After effects)

Image- Automatic Image alignment-

-Default is to align to first time point- for our purposes this will be the most useful.

A new image is created- save separately. Looks good for the examples I have tried. 

Other options:
Exporting 3D or 4D data sets as a TIFF series.

This is useful for importing into other programs such as ImageJ or LSM. 
View-EXPORT- TIFFseries.

NOTE: Since a large number of new, serially numbered files will be created, I strongly recommend creating and naming a new folder BEFORE exporting to keep track of files. 

NOTE: By default, you will ALWAYS get three channels exported (R-G-B). If your file is only one color, the other channels will be practically speaking empty. 
Displaying 3D or 4D volume views:

By definition, a 4D dataset is a full 3D Z-stack at each timepoint collected. 

In some cases, it may be useful to create a new sub-file just containing the first timepoint as a standard 3D image.

Image- Extract subseries to new image

You will be asked to create a subseries.To select the first timepoint, you must change both numbers to 0. (This is harder than it looks- SB has a screwy way of accepting integers- enter 0 AFTER the number already there, then use the arrow key to move around and delete the old number. Again, quite annoying. A new file will be created and dumped to the bottom of the slide. NOTE-your filename may still say 4D, but it is now a 3D file. You should probably change that. 
Volume views; 3D and 4D.

Image-3D volume view

Two options- high speed or high quality- always choose High Quality (RAM-heavy)
A new window will open, with a control window to the left. 
There are several quirks to this display. 

The default mode is “Dynamic lighting”. It’s not very useful. Switch to “MIP” mode (stands for Maximum image projection). 

Also by default, a grid cage is displayed. Turn off ( slide to 0%). 

If you have 3 or 4 colors (aka DAPI), you may need to select them after the original 3D view is created (see top) to add them to the default display. 

The color histograms need to be re-adjusted again. 

To turn off one channel, select at top to toggle on or off. Or, you can use the rheostats at left. As usual, only what is displayed at any given time will be exported. 

Several buttons at the top of the display window allow you to move around. 

The “two perpendicular lines” graph icon changes the default orientation. This is also very useful as a reset button- select “top” and everything will revert to the default size and orientation angles. 

You can only work off of one  selection button at a time. Re-select often.

1- Arrow button- Click and hold mouse on object to rotate in all three directions (pitch, roll, yaw).
2-axis button. Allows you to re-center on any portion of the image. Click and hold. 

3-Magnifying glass button.  Click and hold-Drag DOWN to zoom in; drag UP to zoom out. 
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UPDATE-80213- Making QTVR views:

In export- Movie mode:

Click “X and Y “ button for “QTVR” view. This creates a fully interactive 3D view, rotatable in all 3 dimensions (unfortunately only QuickTime compatible. ). Render will take a long time- be patient. To save file space, you can change rendering from the 360 degree default to 180 degrees, and reduce export quality. 

4D Volume view- 
same as above, but will also play back the time course.
Can be set to play once or loop. (left button). 

EXPORTING from volume views:

There are multiple options for doing so. 

The simplest is as a TIFF. Will create a 2D TIFF file for what ever colors and angles are on display at that moment. 

View-EXPORT- TIFF
Saves as a TIFF file (16-bit). For multi-channel images, it is frequently useful to export and save both individual channel images and a merged image. 
Exporting a 3D rotation view (rotation movie-NOT a timelapse)
View-EXPORT- MOVIE
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Again, multiple options. 

I had been using AVI files –lossless. QuickTime may be useful as well for some applications?
Default rotation axis is Y. 

The defaults are usually OK- rotates every 15 degrees (for 360 degrees, this makes 24 views).  The default playback rate is 4 frames per second (so 6 sec for 24). 1 Frame per second might be better for a longer look at the object. 
IMPORTANT_ if you zoomed in or rotated the image, the button at the top of the menu MUST be selected to maintain that viewpoint-  “ Start at current plot orientation”
EXPORTING a 4D Volume movie

Largely the same as described above, with a few extra options. 

NOTE: these files are quite large. 

The default  is a ‘Cycle” view- It plays back  through whole the time-lapse, rotates 15 degrees, then repeats , etc, etc. (24 views x no of timepoints). 
NOTE: If you select

“ Show current time point only (disable animation)”

 the result is a “static’ rotation image (equivalent to what you get from a 3D image as described above.).
------------------------------------------------------------------------
Filtering:

Multiple options for filtering exist.

However, I do NOT recommend using them in conjunction with deconvolution. Too much processing occurs, resulting in unrealistic-looking data. Perform separately and save separately, BEFORE deconvolving. 
For our purposes (i.e., making vesicles stand out above the noise), the most powerful is 2D Laplacian filtering. 

Image--Filter-2D Laplacian
There are two options. I use the “less aggressive” option (3x3). 

You have the option of maintaining the original channel in the file, or replacing it with the filtered channel. I usually remove the original channel (less confusing).

This can also be done in batch, as described above. Select “apply to all in slide”, and
 “replace original channel with filtered channel “ . 

NOTE- You will NOT get a prompt to save as a designated operation as you do for NoN deconvolution. I usually save the slides as “-LP”. 
The output will look quite different from the original. The “bkg” level will be more prominent and pixilated. This can be compensated for using the histogram adjustment.
Vesicles or other small signal increases above the bkg level will now be much more prominent.  However, be sure you are not fooling yourself into seeing things which aren’t “really” there in the original. (DO NOT use this method for anything involving quantification).   
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Photobleach correction:

Sometimes useful, esp for long time-lapses. It will essentially use the initial setting as a benchmark to compare the subsequent planes to, and where the pixels match, adjust the intensities accordingly. I usually use the default settings.  [.pbc]. 

Merging images:

This is most easily done by copying the raw files to a new slide, inserting the channel of interest into one of the original files, and then removing the other file. 

NOTE: Do your merging BEFORE you crop! Otherwise the overlay will be off. 

As an example: you want to insert a Cy5 channel into an image containing FITC and TRITC. 

Copy raw files to a new slide.

Select one file (say, the FITC/TRITC image)

Image- Channel operations- Insert channel- box will open.

In the box, you get a pull-down menu of all the images in the current slide. Select the second file of interest containing your Cy5 channel (keep track of names!).

You will note that the channel number info in the SB box has increased by one from the previous designation. 

This may be a good point to re-name your modified file, and remove the superfluous file. 

To display all channels:

Select the new channel using the menus at the top right of the image.

You can use the thumbnail to fix all three channels displayed as the default display

It may desirable to crop the image at this point. 

Using “user-defined” colors:
View--user-defined color  - you can manually change any color to whatever display colors you want. This is useful for cy5, which defaults to dark red (too similar to TRITC default). I use blue, since the default on the confocal for cy5 is also blue. 

The same procedure applies to inserted BF images, with one extra trick

After you have inserted the BF channel, display it as above.
View--blend background    

 This will allow you to display both the fluorescent and BF colors in the same window.
As always, turning off channels one at time will allow you to export tiffs with any desired channel combos. 

Adding a scalebar:

Annotations-Scale Bar

Defualt placement is at lower left. Can be moved around using Change defaults.

Adding an elapsed time count to timelapse:

Annotations-Time Stamps

These must be selected to be displayed for export. 
Ruler function:
Used to measure distances traveled by vesicles. Assumes that the sample does not drift. 

Creating a time-lapse composite channel:

Sometimes useful to follow moving vesicles.

(much more useful AFTER drift correction).
Image- Channel operation- Create time composite channel:

Creates a new “channel”. So you can display the original data in one color, and the composite channel in a different color, at the same time.  Obviously moving vesicles will leave what looks like a “track’ of dots. Again, assumes no drift. 

Using Masks to annotate.

Frankly, often more trouble than it is worth, and confusing. 
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