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Introduction  

   

The photographic technique of bracketing, exposure bracketing in particular, is 

a process of capturing several images of a scene with a variety of exposure 

setting s.  Eventually the most satisfactory image is selected for use.  Focus 

bracketing is a similar technique in which several images are captured using 

different lens settings for focus distance, eventually selecting the image  with 

the best or most desirable effect.  Most of todayôs digital cameras have a 

setting that at least provides automatic support for exposure bracketing.  There 

is no longer a need to simply select the single best image from a set of 

bracketed images.  Th e information contained in that entire set of bracketed 

images can be merged into a single image that is an improvement over any single 

image in the set.  

 

BracketMerge is  a Windows application  that takes exposure or focus bracketed 

images and supports diff erent criteria for blending those images  two at a time,  

on a pixel by pixel basis to produce one  merged result.  Multiple merge 

operations can be used to merge multiple images into one result image.  What 

canôt be captured in one photograph with a digital camera can be captured in 

multiple images and then the best features of each combined into one merged 

result.  

 

Exposure bracketed images can be merged with BracketMerge to reduce or eliminate 

over exposed regions of an image  and add definition to areas tha t otherwise 

appear uniformly dark.  Merging exposure bracketed images can also enhance color 

saturation in a natural way, producing richer well defined colors.  

 

Focus bracketed images can be merged with BracketMerge to produce images with 

crisp focus throu ghout a scene.  This is particularly useful for scenes with 

great distances between the closest and farthest objects.  Or for improving the 

results of macro photography, the photography of very small objects where the 

depth of field tends to be quite small .  

 

The image at the beginning of this article was  produced by merging 12 exposure 

and focus bracketed photographs .   Iôll say more about this image and others in 

the section on examples .  

 

BracketMerge and the Image Merge Process  

 

Initial images are taken of  the same scene with some form of exposure or focus 

bracketing.  BracketMerge supports tiff and jpg format s.  The best results are 

achieved for images captured and stored with 16 bits of data per color channel. 

BracketMerge supports images with either 8 or  16 bits per channel but in either  

case,  computations are carried out with  16 bits  of precision .  

 

BracketMerge merges or blends images two at a time.  Each merge operation is 

referred to as a frame.  Each frame will have two input, images referred to as 

th e Base and Merge images, and will produce a single result image.  A complete 

merge process that produces a sin gle result image can consist  of a single frame 

that merges two images or several frames merging several focus and exposure 

bracketed images.  In t he example s section of this article there are examples 

consisting of a single frame and as many as 14 frames.  In the case of merge 

operations consisting of several frames, the result image s from earlier frames 

become the input images in later frames.  

 

As a first step in merging a pair of images BracketMerge will analyze the two 

images and align  the pixels of one of the images in order that scene features 
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will be precisely matched up .  This step is very important and must be done 

accurately.  Once an alignm ent has been performed for a frame the Merge image 

can be saved in its aligned form .  This is not necessary as part of the process 

of merging images.  It is a capability that is provided to allow the use of  

precisely aligned images as input to other image editing applications.  

 

BracketMerge is going to merge the two images one pixel at a time.  Pairs of 

pixels from the input images are combined in some way to produce one pixel in 

the output image.  This may be as simple a process as determining which pixel in 

each pair of pixels is the best and using that pixel in the result.  Or the 

process may consist of combining the properties of each of the pixels in each 

pair in proportions according to how much better one of the pixels may be in 

relation to the other.  However you choose to combine your images, each pixel 

needs to be assigned a value . It will be this value that is used to determine 

which is the better of the two pixels ,  and by how much.   

 

BracketMerge lets you choose between the pixel properties of Co ntrast and  

Saturation in  the determination of a pixelôs value.  Once pixels have been 

assigned values you can elect to average a pixelôs value with the values of the 

pixels in its immediate neighborhood.  This averaging, or smoothing operation, 

is particula rly useful , actually necessary,  when using c ontrast to merge images 

taken using focus bracketing.   Saturation is the pixel property used when 

merging exposure bracketed images.  Contrast is the pixel property used when 

merging focus bracketed images.  Cont rast is a measure of the amount of change 

between a pixel and its neighboring pixels.  An image or image area with better 

focus will consist of pixels with greater contrast.  

 

In the first step BracketMerge aligned the images.  In the second step each 

pixel  was assigned a value.  Step three will be to combine pairs of pixels to 

produce a result image.  Controlling the blending operation has three parts:  

¶ Pre Process:    Determine the brightness of the result.  

¶ Pixel Blending: Blend the color properties of pair s of pixels.  

¶ Post Process:   Adjust the amount of color saturation enhancement.  

 

The Pre Process is optional ,  usually enabled  when blending two images taken 

using exposure bracketing  and usually disabled when blending two images taken 

using focus bracketin g.  In exposure bracketing one image will be brighter than 

the other.  In this case you need to adjust the brightness  of the pixels before 

they are blended together.  BracketMerge lets you specify this in terms of the 

initial brightness  of the two pixels i n a pair.  A value is chosen between ï0.5 

and  1.5.  A value of 0.0 indicates brightness  equal to the brightness  of the 

darkest of the two pixels.  A value of 1.0 indicates brightness  equal to the 

brightness  of the brightest of the two pixels.  A value of 0 .5, as you may be 

able to guess, indicates brightness  half way between the brightness  of the two 

pixels being merged.  Values less than 0.0 and greater than 1.0 provide a way to 

produce a merged image that is either darker than the darkest of the two image s 

or brighter than the brightest of the two image s.   

 

This optional pre process  used all by its self provides a unique way to adjust 

the brightness in a photograph.  In exposure bracketed images some pairs of 

pixels will vary quite a bit in brightness  fro m one image to the next.  Other 

pairs of pixels may be darker in both images or lighter in both images.  Using 

this process to adjust pixel brightness  will have little effect on pixels in 

pairs that have nearly the same brightness  to begin with.  Areas tha t are dark 

in both images will remain dark.  Areas that are bright in both images will 

remain bright in the result image .  The pixel blending step in the process can 
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be set up so that it will always take 0% of pixels from one image and 100% of 

pixels from the other image.  If the brightness adjustment pre process was set 

up for instance to  1.25 ,   t he effect would be to brighten the brightest of the 

two images. But again, areas that were dark in both input images would remain 

dark in the result image.  The p ixels from the darker image are not merged with 

pixels from the brighter image, rather the difference in brightness between two 

images is used to control a brightness adjustment of the brighter image alone.  

 

 

Pixel Blending is controlled by specifying a fu nction that determines the 

proportions of the input p ixels to be used in producing a  result  pixel.  For 

those with an aversion  to all things mathematical there is no need to  worry.  

The specification of this function is performed with a nice friendly graph ical 

interface.  A small set of slider widgets is used to affect a graph that 

represents the blending proportions.  

 

 

 
 

 

The red/blue graph you see here represents the proportions that will be used 

when blending a pair of pixels.  You see the terms ñBase  I mageò and ñMerge 

Imageò.  This is the way that BracketMerge identifies the two images being 

blended.  Here is how to interpret  the meaning of the graph.  Values were 

associated with every pixel of the two input images.  The values associated with 

each pixe l in a pixel pair determine a point along the horizontal axis.  If the 

values for a pair of pixels are the same the proportions used to blend the 

pixels will be taken from the center of the graph.  In this case it is a little 

hard to know what that is.  Si nce the ñBlending Function X Offsetò and ñBlending 

Function Y Offsetò are set to 0 I can tell you that the graph is calling for 

blending proportions of 50% and 50%.  In the case where the value associated 

with the ñBase Imageò pixel is larger  than the valu e associated with the ñMerge 

Imageò pixel a greater and greater proportion of the ñBase Imageò pixel is used.  

For a pixel pair where the value associated with the ñBase Imageò pixel is 

greater than the value associated with the ñMerge Imageò pixel by the largest 

amount for any pair of pixels in the two images, this graph indicates that 100% 

of the ñBase Imageò pixel is to be combined with 0% of the ñMerge Imageò pixel.  
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You see this because at the far right edge of the graph the blue area goes all 

the way to the top of the graph.  And similarly, the left half of the graph 

indicates the blending proportions used when the ñMerge Imageò contains the 

larg er  pixel  value .  

 

The Post Process is also optional.  Seldom necessary ,  and usually only enabled 

when blendin g two images taken using exposure bracketing and genera l l y disabled 

when blending two images taken using focus bracketing.  When enabled adjustments 

are made to the level of color saturation in the pixels of the result image.  

The overall effect of applyin g BracketMerge to a p air of images is to produce a 

result image with enhanced color saturation.  Adjusting color saturation is very 

similar to the way that brightness was controlled in the pixel blending Pre 

Process.  BracketMerge lets you specify this in t erms of the initial saturations 

of the two pixels in a pair.  You pick a value between ï0.5 and 1.5.  A value of 

0.0 indicates saturation equal to the saturation of the lesser of the two 

pixels.  A value of 1.0 indicates a saturation level equal to the sat uration of 

the greater of the two pixels. A value of 0.5 indicates saturation half way 

between the saturations of the t wo pixels being merged.  Values less than 0.0 

and greater than 1.0 provide a way to produce a result image that has either 

less saturatio n or more  saturation than either of the two  input images .   

 

A result filename is chosen for each pair of images that are merged.  Once a set 

of 1 or more merge operations, called frames, have been specified the complete 

BracketMerge session can be saved t o a workspace file.  The workspace file will 

record the names of the input images as well as the settings used to produce, 

and the name of, the merged result s.  In addition the workspace file records the 

result of the alignment operation s.  This is useful  because the alignment 

process can be a large part of the time it tak es to merge  pair s of images.  
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Examples  

 

Two Images, One Merge Operation:  

 

This first example is of a rose photographed outside in bright direct sunlight.  

The first image uses no exposure  compensation, it represents what the camera 

considers to be the best overall exposure for this image, 1/500 sec., f/5.6, ISO 

200.  The second image uses an exposure compensation of ï1.5, 1/1000 sec., 

f/8.0, ISO 200.  

 

 

 

You will notice in the first imag e that in areas of brightest most direct light 

the image is a bit overexposed and the color is washed out.  The same areas in 

the darker underexposed second image are better able to capture the color.  It 

is generally the case that an underexposed image wi ll have greater color 

saturation.  It is color saturation that was used to control the merge operation 

in this example.  Brightness in t he result image has been adjusted  by specifying 

an intensity merge val ue of 0.75 .  The last, very different looking imag e, is a 

map of the merge operation.  Bluer areas represent areas where there is a larger 

contribution from the pixel taken from the ñBase Imageò.  Redder areas represent 

areas where there is a larger contribution from the pixel taken from the ñMerge 

Imageò.   This is easy to remember because Blue and Base both start with the 

letter ñBò. 

 



 7 

Three Images, Three Blending Operations:  

 

The next example used much the same set  of BracketMerge capabilities.  The middle 

image in the left hand column of images  represent s what the camera considers to 

be the best overall exposure for the image, 1/500 sec., f/4.0, ISO 200.  The 

image above that uses an exposure compensation of ï1.5, 1/500 sec., f/8.0, ISO 

200.   The image below that uses an exposure compensation of +1.5,  1/5 00 sec., 

f/2.8, ISO 200.  The bracket symbols indicate merge operations, input images to 

the left and output images to the right.  
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Six Images, Six Blending Operations:  

 

In these first two examples BracketMerge has been used to merge two images based 

on color saturation.  This next example invokes BracketMerge several times in 

order to merge six original images into one final result image.  Three initial 

merge operations will again operate based on color saturation.  Those three 

result images will then be used in a pyramid of merge operations based on pixel 

contrast.  The subject matter in this case is a collection of blossoms from a 

flower called a Paperwhite. Each blossom measures only about 1½ cm across.  

Three pairs of close up photographs using a 18 0mm lens were taken, each pair 

focusing at a different distanc e.  Due to the size of the CCD i n the digital 

camera  compared to a 35mm negative there is a lens multiplication factor of 1.5.  

Therefore, the lens is effectively 270mm.  Each of the three pairs  of 

photographs consists of two photographs taken at different exposure settings.  

The exposure mode used was Aperture Priority using f/16.  The first image in 

each pair used the exposure setting chosen by the camera and resulted in a 

shutter speed of 1/15  sec. for ISO 200.  Because the subject matter is 

predominately bright white the second image in each set was taken with an 

exposure compensation of +1.5, resulting in a shutter speed of 1/6 sec .  The 

photographs were taken indoors using one halogen light s ource from above.  There 

was additional ambient sunlight as the photographs were taken during the day.   

 

This example will use a couple of capabilities that the first two examples 

didnôt.  First, merge operations based on pixel contrast in order to achiev e 

greater depth of field.  Second, while a sing l e BracketMerge operation can only 

merge two images, by performing several separate merge operations in succession 

you can merge multiple original images.  
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