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Acquisition using Openlab 
 

Tools and Settings 
 
Starting Openlab 
 
Ensure that the camera is switched on before starting Openlab. 
 
Launch Openlab from the Mac’s dock. The image below shows the 
Openlab icon as it should appear in the dock. 
 

 
 
Using Openlab: The User Interface 
 
The Openlab user interface consists of a main menu across the top, an 
image document window, and several smaller windows called palettes. 
 
Openlab can have several palettes depending on the features and devices 
installed. The most important palettes for camera acquisition are the layer 
manager palette and the video controls palette. 
 
Layer Manager Palette 
 

 
 
Openlab treats images as layers in a master document in a similar fashion 
to Adobe Photoshop. As you capture images they will appear as layers in 
the layer manager palette. The image above shows the layer manager 
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palette as it appears when a new image document opens. The eye icon 
indicates which layer is currently displayed in the document window. In 
this case it is a blank Original Image, which is created when a new 
document is opened. When the eye is moved to the Video Preview layer 
by clicking to the left of the video camera icon the document window will 
show a live image from the camera. 
 
Video Controls Palette 
 

 
 
The Video Controls palette allows the user to control various features of 
the camera. The number and type of video controls depends on the type 
of camera. The image above shows the video controls for a Hamamatsu 
Orca C4742-95 12NRB camera. 
 

• Exposure: The exposure controls the time that the camera 
acquires light before the signal is read off the CCD chip. Long 
exposures can be used for dim samples provided photo bleaching is 
not a serious issue, but they are not advisable while focusing. The 
AE button activates auto-exposure, causing the camera to 
automatically optimally adjust exposure for a given gain or offset 
(see below). The slider button switches between the 'roller button' 
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method of setting exposure (shown) and a slider with an adjustable 
scale. 

 
• Gain: The gain boosts the signal produced by the camera. This can 

be useful for dim samples but it should be noted that increasing the 
gain increases the visibility of noise in the image. High gains can be 
used in preference to long exposures when focusing on the image. 

 
• Offset: The offset controls the black level of the image. Some 

samples have high backgrounds due to autofluorescence and other 
phenomena; the offset can be adjusted to set the autofluorescent 
background to be black. Note that high offset levels can result in 
dim data being 'clipped' from the bottom of the detection scale, so I 
don't tend to change the offset. 

 
• Binning: Setting a binning factor above 1X results in an increase in 

camera sensitivity balanced by a loss in resolution. If the binning 
factor is set to 2X, four adjacent pixels will be 'binned' into one 
'super-pixel.' The signals from all four pixels are integrated, 
resulting in an increase in sensitivity; but since four pixels become 
one the effective number of pixels on the chip is divided by four. 
The magnification remains the same, so the image is 'spread' over 
fewer pixels and the resolution is decreased. 

 
The images below illustrate the effect of binning pixels. Normally the 
right-hand image (2X binned) would be a quarter of the size of that on 
the left, but the images have been adjusted to the same size to illustrate 
the effect of binning. The same field is visible in both images, but the 
image on the right is of lower resolution and of correspondingly greater 
brightness. 
 

 
 

• Digital Gain: The digital gain simply multiplies the signal passed to 
the computer. It will amplify any noise or background by the same 
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multiplication factor as the signal. This wouldn't necessarily be a 
problem for images with inherently low background and noise, but 
often produces unacceptable results from real world samples. 

 
• Colorization: Colorization applies a colour look-up table to the live 

image. Pixels at the bright end of the scale are coloured red, 
whereas very dim pixels are coloured blue. This can allow the user 
to adjust gain and offset such that the signal range of interest is 
optimally contained within the camera's depth. The slider is used to 
adjust the range of pixel values to be coloured at the top and 
bottom of the scale. Note: Make sure colorization is off before 
acquiring an image; colorization can cause anomalous pixel values 
in acquired images. 

 
Document Window Toolbar 
 

 
 
The document window toolbar contains a variety of tools for drawing 
ROIs, zooming, panning etc. The most important tools at this point are 
the video preview button and the capture layer button. The video preview 
button switches the document window to a live view from the camera, the 
same as clicking next to the video icon in the layers palette. The capture 
layer button captures an image using the settings in the video controls 
palette and creates a new image layer in the layers palette. 
 
Using Openlab: The Video Manager 
 
The video manager is a configuration window where the correct camera 
model and format can be specified. Most functions in the video manager 
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will not be relevant for day-to-day use, but two features are of interest: 
binning and capture depth. 
 
Open the video manager window by selecting 'Special' and 'Video 
Manager...' from the main menu. 
 

 
 
This will open the window below. 
 

 
 
Binning can be set from within the video manager as it can from within 
the video controls palette. The feature that should be of real interest, 
though, is the capture depth. The live view is routinely at the best quality 
possible for the camera, which in the case of the Hamamatsu Orca is 12-
bit, or 4096 grey levels. The capture depth, which is the depth at which 
images will be captured, may be set to 'Best Quality' or to any other 
depth supported. For most display purposes '256 Greys' will be sufficient 
for greyscale cameras, although images that are to have their pixel 
intensities quantified, or that are very dim and will require processing, 
should be captured at a depth of 'Best Quality'. Colour cameras should 
have their capture depth set to 'Millions of Colours'. 
 
Note: There are no default settings in Openlab, so check to see if 
someone has changed the capture depth before acquiring any images. 
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A note about depth 
 
In the simplest case when referring to greyscale depth (or bit-depth) is 
the number of grey levels in an image. An 8-bit image will have 28 or 256 
grey levels. A 12-bit image will have 212 or 4096 grey levels. Images with 
a greater number of grey levels contain more information about small 
differences in intensity within images than those with fewer levels. The 
image below illustrates the concept of bit-depth. 
 

 
 
Note that for the purposes of display an 8-bit (256 Greys) image is fine, 
since neither a computer monitor nor human vision can discern any more 
grey levels. However, the kind of 'stepping' seen in the 5-bit and 3-bit 
image above may be seen if a dim image taken at 256 Greys has its 
contrast enhanced. 
 

Image Capture and Processing 
 
Image Capture: Initial Steps 
 
If you know what depth and binning settings you require from the camera 
make sure that these are correctly set in the video manager window. 
 
Illuminate your sample and focus its image using the microscope 
eyepieces. If you are worried about photo bleaching of fluorescent 
samples it may be wise to close the shutter after focusing the image. 
 
Make sure that Openlab's document window is showing the video preview 
layer. 
 

 
 
Note that this layer will be dark if no light is being sent to the camera. 
Make sure that the exposure, gain and offset settings in the video 
controls palette have broadly appropriate values. For example, an 
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exposure longer than a few milliseconds will saturate the camera if the 
sample is being viewed using transmitted light. 
 
Direct the light path from the sample to the camera. 
 
Image Capture: Adjusting Video Settings and Capturing Images 
 
Illuminate your sample; if the video preview layer is selected the sample's 
image should appear in the document window. If the image is not visible 
it may be very dim, in which case the exposure or the gain can be 
increased from within the video controls palette. 
 

 
 
It may be necessary to refocus on your sample to take account of 
differences in focality between the eyepieces and camera. Refocusing can 
be done using a high gain setting if the sample is dim. This allows the 
exposure to be reduced and the image refresh rate to increase. 
 
Once the image is in focus adjust the video controls for the best image. 
The exposure is the most important setting; in general it should be 
increased to give the brightest signal without saturation (the 'colorization' 
setting can help here) but it may be that the signal is so weak that an 
increase in gain is required for this purpose. Very weak signals will not 
get close to saturation, even at long exposures and high gains. If your 
signal is very weak it may be wise to acquire images at a depth of 'Best 
Quality'. This will allow more flexibility in contrast enhancement later, 
making a bright signal less important and reducing the need for noisy 
gain settings. Offset can be used to adjust the black level in the image to 
compensate for high backgrounds, although this is better done using 
background subtraction. 
 
Capture an image by clicking the capture layer icon in the document 
window toolbar. 
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Basic Processing 
 
Background Subtraction (for Fluorescence) 
 
Many fluorescent images have high background intensities. This can be 
for a variety of reasons, including autofluorescence of the mounting 
medium and non-specific antibody binding. The background, if it can be 
definitely identified as background, is of no relevance to the true signal 
and, in fluorescent images, should ideally be black. Background 
subtraction in Openlab allows the user to subtract an image of a 
background region from the image of the sample. This normalises the 
signal to the background (zero) and has the added desirable effect of 
correcting uneven illumination caused by the optics of the microscope. 
 
Background subtraction requires at least one image to be taken of the 
background. This should be taken using the same settings as the 
experimental sample; the same filter set, exposure, gain etc. This 
requirement means multiple background images will be necessary for 
different channels. Obviously the sample must have at least one 'blank' 
region with no signal that can be used as a background field. 
 
Once a background image has been taken it can be defined as a 
background layer by clicking the small arrow on the right of its layer 
palette entry and selecting 'Darkfield Background Layer' from the drop-
down menu (1, below). 
 

 
 
The background can be subtracted from appropriate layers by selecting 
these layers and dragging them over the icon of the background layer (2, 
above). This will create a new layer or layers with its/their background 
subtracted. 
 



Last updated by Andrew Vaughan on 16th April 2010 
 

Contrast Enhancement 
 
Images that have had their background subtracted, or that are dim 
because of low sample intensity, do not often fill the full depth available in 
the image format and, as a result, have poor contrast. Contrast can be 
enhanced by stretching the intensities to optimally exploit the depth, and 
can be performed in a linear or non-linear fashion. Linear adjustment 
preserves the intensity ratios within the image and is generally regarded 
as being more representative of the underlying data. Non-linear 
adjustments (such as adjustments to gamma) change the intensity ratios 
and emphasise bright or dim features. Both linear and non-linear 
adjustments have their uses but their effects must be fully understood by 
the user before presentation or publication. 
 

 
 
Above is a rather extreme example of linear contrast enhancement. The 
intensities in the image on the left are condensed into a narrow range 
that only occupies about a third of the available range in the image. The 
image on the right has been 'stretched' so that the full range of the image 
is utilised and contrast is maximised between the minimum and maximum 
grey levels. 
 
You can open Openlab's contrast enhancement tool by selecting 'Image' 
and 'Contrast Enhancement...' from the main menu. 
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The Contrast Enhancement window allows the user to manually adjust an 
image's contrast by dragging points along or at the end of the red line 
(see image below). If the line remains straight then linear adjustment will 
be made. Any divergence from linearity results in a corresponding non-
linear alteration of pixel values. The 'Change Palette' button causes the 
image view to change without any change to the underlying data. This 
should be used when quantification of pixel values is important. The 
'Change Data' button is self-explanatory. 
 
Note: Images that have been altered without a change to the underlying 
data will not show this alteration when exported in a different file format. 
 
'Best Guess' estimates the optimum contrast settings and usually does a 
good job. Results may be inadequate for images with very compressed 
grey levels. The 'Process' button allows the user to specify whether the 
enhancement should apply to the image currently shown in the document 
window or to a selection of images. 
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Colour Look-Up Tables (LUTs) 
 
Although colour cameras generally capture images at a depth of 24-bit 
colour (millions of colours), greyscale cameras are sensitive only to 
intensity and produce images made up of shades of grey. It may be 
necessary or desirable to 'colourise' such images. Colour Look-Up Tables 
(LUTs) re-map the shades of grey in images to a colour scale selected by 
the user. 
 
The easiest way of colourising grey images in Openlab is to select a red 
green or blue channel for the selected layer (see below). 
 

 
 
The red, green and blue channel layer items allow up to three channels to 
be differentially coloured; these channels can be merged by selecting all 
three and dragging them to the 'New' button at the top of the layer 
palette. This then creates a new RGB merge layer, which is at a depth of 
'Millions of Colors' and will retain its colour when exported. 
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