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My backyard is an interesting place.  Well, at the least it is an interesting place to me.  I 

have been inspired by my several visits to a Thomas Mangelsen gallery at the Denver 

International Airport to create a photograph of my backyard and display a large print 

above the doorway opening onto the deck that overlooks the backyard.  Thomas 

Mangelsen’s large landscape prints while containing dramatic awe inspiring images, also 

display vibrant colors, excellent overall image quality and  the digital equivalent of very 

high resolution.  My challenge was to achieve similar results using my 10 mega pixel 

digital SLR camera.  This article describes my approach to this challenge.  

 

 

 
 

 

 
The space I have available to display the 

final image is 6’x2’.  The image you see 

above is roughly 50 mega pixels, more 

than enough resolution to support a print 

of this size.  The scene is captured from 

a location just outside the double doors 

leading to a deck that overlooks the 

backyard. It is the space above those 

double doors that displays this image.  

Standing in the room looking at the 

image you see the scene from the point 
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of view you would have of the actual 

scene if you stepped outside just beyond 

those same double doors.  I could 

capture the scene with a wide angle lens 

but the 10 mega pixel result would be 

inadequate for such a large print. 

 

The first step, probably obvious to many 

of you reading this, is to take a set of 

images and use a panorama stitching 

program to create a single high 

resolution image.  Recall that my 

challenge was a high quality, high 

resolution image using a digital SLR.  

Stitching together several smaller images 

is a big initial step in that direction.  The 

resolution that can be achieved by this 

approach is quite substantial.  Using a 

set of smaller individual images also 

advances the cause of image quality in a 

couple of ways.  Each individual image 

is acquired using its own point of focus.  

By breaking the scene into a set of 

regions across the top and a set of 

regions across the bottom I achieved 

improved focus across the entire 

combined image.   

 

Ben Long, in his book Complete 

DIGITAL PHOTOGRAPHY Second 

Edition, has this to say about ensuring 

maximum sharpness in your images: 

 

“Don’t use an aperture at the extreme 

end of your camera’s range. Stopping 

your lens down all the way can 

introduce diffraction effects that can 

affect image sharpness.  Similarly, the 

sharpness of most lenses suffers when 

the aperture is set to full wide.  

Sharpness-wise, most lenses perform 

best with an aperture 2 to 3 stops below 

full wide.” 

 

Breaking a scene up into several smaller 

regions can allow the use of a more 

optimal f-stop setting while maintaining 

good overall focus for the entire scene. 

 

Images of 8 regions of the scene are 

captured.  The exposure setting for the 8 

regions, are nearly the same.  The 

images are supplied as input to a 

stitching program without modification.  

Here is the output of that procedure: 

 

 
The stitching application I have used 

provides an option to correct color and 

brightness.  Even though I have enabled 

this option it is still fairly easy to detect 

region transitions.  Some modification of 

the image panels before stitching is 

needed.  For this next attempt at the 

stitching procedure the individual input 

images have had their brightness 

adjusted to a common level: 

 

 
 

 

This is better.  I have a high resolution 

image, in this case roughly 9000x5680 

or more than 51 mega pixels.  The image 

quality isn’t bad but needs improvement.  

Rather than trying to post enhance the 
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output of the stitching procedure I 

enhanced the individual panels before 

performing the stitching procedure. 

 

The tool I used is called BracketMerge.  

It is a tool used to merge bracketed 

photographic images.  I also used 

BracketMerge to adjust the brightness 

levels of the panels, a step that was just 

described as necessary.  In addition 

BracketMerge will be used to enhance 

color saturation.  Brighter regions of this 

scene appear washed out.  In choosing 

an exposure level that is balanced across 

the entire scene the upper right region of 

the scene in particular and other brighter 

regions of the scene get over exposed.  

There is little color left in the sky.  A 

fundamental principal of photography 

that is exploited by BracketMerge is that 

an under exposed image will generally 

exhibit greater color saturation compared 

to an over exposed image. 

 

BracketMerge was applied multiple 

times. Each application, called a frame,  

merges two images blending the hue, 

saturation and brightness independently 

for each pair of corresponding pixels 

from the input images.  BracketMerge 

can be termed an image based 

enhancement tool.  The enhancements 

that occur are controlled by the pixel 

information present in the two input 

images.  In merging exposure bracketed 

images a brightness level is chosen that 

is somewhere between the brightness of 

the darker image and the brighter image.  

Pixel hue and saturation are also 

blended in proportions that result in 

values that lie between the values of the 

input images.  In general I chose to 

merge 3 exposure bracketed images for 

each region of the scene in 3 steps or 

frames.   Some region required a little 

variation on this general approach. I will 

explain some of those variations latter. 

 

 
 

In the general approach, frame 1 blends 

the image with the target brightness with 

the under exposed image.  Frame 2 

blends the image with the target 

brightness  with the over exposed image.  

Frame 3 blends the results of frames 1 

and 2. 

 

The result is an image with the targeted 

brightness and each pixel has a color 

saturation that is a blending of the color 

saturations taken from corresponding 

pixels in each of the three input images.  

Pixels with greater color saturation are 

given greater weight during the blending 

process, resulting in overall improved 

color saturation.  However, the final 

color saturation level for any pixel does 

not exceed the greatest color saturation 

level found in any of the input images. 
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The data used to create these plots is 

taken from two arbitrary pixels in the 

exposure bracketed images of region 3 

for the backyard scene. It is generally the 

case that the pixels of a lesser exposed 

image exhibit greater color saturation 

compared to the pixels of a greater 

exposed image.  The exception, apparent 

from the data displayed in these two sets 

of graphs, is that when a pixel’s 

brightness drops below a certain 

threshold, color saturation will decrease 

rather than increase.  Consider two of the 

exposure bracketed images for region 3, 

the image with no exposure adjustment 

and the image taken at one less f-stop.  

In a comparison of all pairs of pixels in 

these two images, 63% of pixels in the 

darker image exhibit greater color 

saturation compared to corresponding 

pixels in the brighter image. Only 37% 

of pixels in the brighter image exhibit 

greater color saturation compared to 

corresponding pixels in the darker 

image. 

 

What this means is this.  Using 

BracketMerge to adjust color saturation 

for an image will result in some pixels 

having greater color saturation and other 

pixels with no change in color 

saturation.  The amount of adjustment to 

a pixel’s color saturation is also 

constrained to the range present in the 

input images.  The result is an enhanced 

image that appears more natural.  Again, 

this is what can be termed image based 

enhancement.  It is this image based 

nature of the enhancement that produces 

a more natural result.   

 

If I had instead used a general purpose 

image editing application to adjust the 

color saturation level on the original 

image with no exposure adjustment all 

pixels in the image would have received 

the same amount of color saturation 

adjustment. 

 

BracketMerge: 

¶ Adjusts color saturation for some 

pixels and leaves other pixels 

unchanged. 

¶ For pixels that have their color 

saturation adjusted, the amount 

of adjustment varies. 

¶ To total amount of color 

saturation adjustment is 

constrained to levels present in 

the two input images. 
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Now I will address the application of 

BracketMerge to the complete set of 

images that make up the entire backyard 

scene.  I employed an approach that I 

can summarize briefly as “Take 5, Pick 

3, Blend to 1”. 

 

(“Take 5”): My digital SLR is a Nikon 

D200.  This camera body supports a 

range of automatic bracketing settings.  

The setting that I have used on my 

backyard scene is to capture 5 exposure 

bracketed images at a time, each 

separated by 1 full f-stop.  The sequence 

of exposure adjustments is 0, -2, -1, +1, 

+2.  I further choose to achieve exposure 

adjustment by using a fixed aperture, 

f/11, and allow the shutter speed to vary. 

 

For the BracketMerge process to 

succeed the bracketed images need to be 

captured for a scene that does not 

change.  The objects in the scene must 

not move.  The lighting conditions must 

not vary.  The camera must not move.  It 

might seem difficult but it doesn’t work 

out to be that hard to achieve.  I pick a 

time of day with both interesting and 

consistent lighting.  For the backyard 

images I began at 8:30AM on a 

September morning.  There were no 

clouds, the air was still.  I mount the 

camera on a tripod.  The use of a tripod 

is a must!  I set the camera up to use a 5 

second shutter delay.  This minimizes 

camera shake which becomes more 

important for the longer shutter speeds. 

And last of all, I plan my capture 

sequence so that I can capture the entire 

set of images in as short a time as 

possible. 

 

The backyard scene was captured in 8 

regions.  I used a vertical frame 

orientation with 4 regions across the top 

and 4 regions across the bottom.  40 

images are acquired in all, 5 exposures 

for each of 8 regions.  I captured these 

40 images in 5 minutes and 48 seconds.  

That comes out to 8.9 seconds per 

exposure.  It is more important to 

capture images within a region with 

minimal delay than it is to minimize the 

delay between regions.  The above table 

contains exposure information for all of 

the images. 

  

For all exposures the lens was adjusted 

to a 44mm zoom setting.  The aperture 

was set at f/11. 

 

(“Pick 3”):  I look at this exposure data 

and identify a final target exposure level.  

It is chosen so that each region will have 

an exposure both above and below the 

target.  For this set of images I chose 

1/15 of a second.  The images in each 

region will be blended to achieve an 

Region 5 

 

1/40 
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1/80 

1/30 
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1/6 

1/3 

Region 7 

 

1/80 

1/40 

1/20 

1/10 
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1/100 

1/50 

1/25 

1/15 

1/6 

Region 1 

 

1/30 

1/15 
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1/4 
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Region 2 

 

1/40 
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1/60 

1/30 

1/15 

1/8 
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1/30 
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1/8 

1/4 

1/2 
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exposure level of 1/15
th

 of a second and 

f/11. 

 

3 of the 8 regions don’t have a set of 3 

exposures centered around 1/15
th

 of a 

second.  In those cases I chose 4 

exposures.  Notice region 8 has a line 

through the 1/25
th

 exposure setting.  

During the processing of that region I 

was unable to gat a satisfactory 

alignment of that image with the 1/15
th

 

image.  I used the 1/50
th

 image in its 

place. 

 

BracketMerge doesn’t rely on input 

images being perfectly aligned with each 

other.  They need to be close but this 

isn’t horseshoes, hand grenades or 

dancing.  Close isn’t good enough.  

BracketMerge processing includes an 

automatic alignment step for each 

blending operation that aligns the input 

images very accurately.  After the 

alignment is completed an alignment 

error value is displayed.  In the case of 

region 8 the alignment of the 1/25
th

 

image with the 1/15
th

 image could not be 

completed with a sufficiently low 

alignment error.  This was most likely 

due to movement of objects in the scene. 

 

For a first pass at generating a single 

blended image for each region the 

blending sequence described earlier was 

used for the 5 Regions with 3 images 

identified.  The remaining 3 Regions 

with four images identified employed a 

slightly modified sequence.  For 

example, 1/40
th

 and 1/20
th

 are blended 

together targeting an exposure level of 

1/20
th

.  1/10
th

 and 1/5
th

 are blended 

together targeting an exposure level of 

1/10
th

.  These two result images, 1/20
th

 

and 1/10
th

, are blended together targeting 

an exposure level of 1/15
th

. 

 

Let me briefly mention here that a 1/15
th

 

exposure level is not halfway between a 

1/20
th

 and 1/10
th

 exposure setting.  It is 

closer to 1/3
rd

 of the way between those 

two.  But it isn’t worth getting too hung 

up on the exact choice because now I 

adjust the final exposure level for some 

region’s achieve a better stitched result. 

 

 I don’t know why a fine tuning of the 

brightness level is needed, maybe 

lighting characteristics changed slightly.   

I also can’t tell you why regions 6  and 8 

have an image with an exposure setting 

of 1/6
th

 instead of 1/8
th

 as seen in regions 

1, 3 and 4.  These remain mysteries to 

me. 

 

At this point I repeat the process of 

generating a stitched image, I note 

regions that are either too bright or too 

dark, redo the blending step for those 

regions targeting a different exposure 

level … and repeat until I get a well 

balanced result. 

 

The result, the image at the beginning of 

this article, is approximately 9000x5700 

with visibly improved image quality, 

characterized by crisp focus throughout 

and both vibrant and realistic color 

saturation levels. 

 

I have a printer capable of printing 

13”x19” borderless prints.  I crop the 

final image fit an aspect ratio of 

19”x52”.  I split that image into 4 equal 

pieces.  Each piece is printed and 

mounted using a “uni-frame 20” 

frameless mounting system.  My 

economical approach to capturing and 

displaying a large print of my backyard 

has been well received.  Many a visitor 

to my home has commented on the 

effort. 

 



 

Page 7 of 7 High Quality, High Resolution Images Using a Digital SLR 

 
 

 

There are many good photo stitching 

applications to chose from without the 

need to pay a large sum of money.  

BracketMerge is a shareware or “try 

before you buy” application with a 30 

day evaluation period. For this project 

BracketMerge was used to blend 

exposure bracketed images. 

BracketMerge can also be used to blend 

focus bracketed images. For more 

information go to 

www.bracketmerge.com. 

 

 

 


