This article explains the concept of dynamic range and steps that can be taken to improve it.
For the sake of this article, dynamic range will be defined as the difference between the maximum and minimum amounts of light that a sensor can measure. This will be bounded on the upper end by the sensor’s full well depth (the maximum charge, measured in electrons, that any pixel can contain) and at the lower end by the camera’s read noise. It can be measured in a number of different ways, but one simple method is to examine the number of different levels of grey that can be distinguished. The greater the dynamic range of a camera, the more grey levels that will be distinguishable in the resulting image. 
A common way to measure dynamic range is to present the camera with an image of a target that on one half is completely black and on the other half perfectly saturates the sensor. A series of neutral density filters that reduce the target image transmission by 50% are then placed between the target and the camera. The number of filters required to make the dark portion of the target indistinguishable from the light portion indicates the number of bits of dynamic range of the camera. 
A second method that can be used to measure dynamic range is to measure the camera's signal to noise ratio as outlined in the following article:
Method for determining signal-to-noise ratio (SNR) or decibel (dB) value for PGR cameras.
Given either of these methods, it is easy to convert to and from decibels and effective number of bits as outlined here:
Method for converting signal-to-noise ratio (SNR) to/from bits of data.
Improving a Camera's Dynamic Range
As a camera's dynamic range is bounded on one side by the sensor's full well depth and on the other by the read noise, there are really very few things that a user can do to improve the camera's true dynamic range.
1. Adjust camera parameters to increase dynamic range (Brightness and Gain). The Brightness setting or black level of the camera is effectively the minimum value that any pixel will return. Minimizing the brightness level maximizes the number of levels of intensity available to the sensor to represent the incoming light and thus helps increase dynamic range. In addition to raising the pixel intensities, increasing the camera's gain raises the read noise level. Thus, using the minimal amount of gain that will still allow the A/D to saturate will help maximize the camera's dynamic range.
2. Adjusting Gamma to improve perceived dynamic range. PGR cameras that implement gamma functionality will allow the user to apply a non-linear response curve. Although changing the gamma does not change the camera's dynamic range, it does change the way the full range of bits is mapped down to 8bpp. This allows the user to map pixels, either near saturation or with very little signal, non-linearly across the grey levels. This effectively changes the user’s perception of the camera’s dynamic range and allows them to see more details in both the brightest and darkest parts of the image. Experience indicates that this is more effective in the darker portions of the image than in the lighter portions. One thing that a user may notice when adjusting the gamma is a grayish film in the resulting image (i.e. image appears washed out). This is generally a result of the Gamma being set too high.
3. Adjusting Bits per Pixel to improve perceived dynamic range. Many PGR cameras support video modes that provide greater than 8 bits per pixel. While the video mode is generally labeled as 16 bits per pixel (Y16), these images usually have between 9 and 12 bits of useful data. Although using these higher bit depth images will not improve the actual dynamic range, they do provide more resolution across the entire image. This can be useful in cases where users would like to apply custom 'gamma' algorithms.
4. Filtering the light hitting the sensor. If the camera is black and white, you can add an IR filter, similar to those shipped with color cameras. Refer to Section 2.4 of the Dragonfly Technical Reference for information about the IR filter included with color versions of the camera. We have also had customers have success with a polarization filter.
5. Increasing the ambient lighting of the scene. Removing spot lighting and increasing the ambient lighting of the scene will reduce specularities and other saturated portions of the image, allow for the most image detail possible.



This article describes the general methodology used by Point Grey Research for determining the signal-to-noise ration (SNR) or decibel (dB) values for PGR IEEE-1394 digital cameras. 
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ANSWER:
This article describes the general methodology used by Point Grey Research for determining the signal-to-noise ration (SNR) or decibel (dB) values for PGR IEEE-1394 digital cameras.

An ideal camera sensor would convert a known amount of light into an exactly predictable output voltage. Unfortunately, ideal sensors (like all other electronic devices) do not exist. Due to temperature conditions, electronic interference, etc., sensors will not convert light 100% precisely. Sometimes the output voltage will be slightly bigger than expected and sometimes it will be slightly smaller. The difference between the ideal signal that you expect and the real-world signal that you actually see is usually called noise. The relationship between signal and noise is called the signal-to-nose ratio (SNR). Signal-to-noise ratio is also frequently stated in decibels (dB). The formula for calculating a signal-to-noise ratio in dB is: SNR = 20 x log (Signal/Noise).

There are a variety of sources of noise in the CCD readout, including the A/D converter (every analog to digital conversion circuit will show a distribution or spread about an ideal conversion value), and the CCDs themselves, which spontaneously generate a small charge. The noise you see when a pixel reads 80% of maximum is not fixed, but depends very strongly on the GAIN of the system, which multiplies noise that is read out of the CCDs. 

A large fraction of the low-level noise (e.g. the spontaneous generation of charge in the CCDs) is independent of the amount of light hitting the CCD. So, if you have not very much incoming light, this fixed amount of noise is comparable to the signal, and if you then magnify the signal to 80% of the max, you will get a comparable noise level in your image. If instead you have a large amount of light, this will dwarf any fixed amounts of noise, and even after multiplying by the gain, your signal-to-noise ratio will still be good.

The way PGR measures the SNR is to measure the "dark noise" of the CCDs. This is the noise that is present when there is no external signal, and is a standard measure of camera quality. The gain is set to a low value (ideally zero), since of course the gain will increase the noise level proportionately. We then: 
1. Set Gain to minimum.
2. Put the camera into a Y16 video mode, at the fastest frame rate available for that mode.
3. Make sure that no light is hitting the camera (e.g. put the lens cap on).
4. Set Shutter to minimum.
5. Set Brightness to a level such that the zero value of the A/D converter is off the floor.
6. Take two (2) images (they will be black).
7. Convert the images from 16-bit to double. The most-significant byte forms the integral part, while the valid bits from the least-significant byte form the fractional part.
8. Take the absolute difference of the images to create a "diff" image.
9. Take the standard deviation (S) of the pixels in the "diff" image.
10. The SNR is then (255/(S/sqrt(2))) because the max signal we can get (with a large amount of light) is 255 in a pixel and the noise that is present is the std dev divided by sqrt(2) (the noise from two images has been added together).
See excel spreadsheet to convert SNR to/from bits of data
