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Creating high resolution images using a digital SLR camegeans capturing several
imagesand stitching them together with a panorama stitching application. There are
many quality panorama stitching applications available today. What can be done to
improve the likelihood thathe final composite image is not just high resolution but also
of high image quality?

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



This article describes using
BracketMerge, and specifically the
newly incorporated BracketMerge
Wizard functionality, to address this
challengeof high quality high resolution
images with a digital SLR The above
image of a fall scene in the mountains of
Colorado ismore than 33 megpixels.

It is created by stitching together 6
images, or panels. Each of those 6
panels was created by selecting images
from a group of 5 exposure bracketed
images and merging them together.
Altogether thals 30 original images.
Stitching together several smaller images
is an affordable way to get thd goal of
high resolution. The resolution that can
be achieved by this approach is quite
substantial

Bracket Merge isnoét
application. What BracketMerge is, is a
Windows application that can make your
stitched images Dbetter. With
BracketMerge the panels you input to
your stitching application will be better
matched for brightness and color. Your
final stitched images will be seamless,
display improved overall color and make
full use of the high dynamic range
available in a digitalimage. The
remainder of this article will explain in
greater detail what BracketMerge does
and its effect on stitched images in
particular.

The image on the first page of this article
is created by stitching together 6 panels.
Using a set of smaller dividual images
delivers a high resolution result and
contributes tothe goal of high image
quality. 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
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regions across & bottom we achieve
improved focus across dh entire
combined image.

Ben Long, in his book Complete
DIGITAL PHOTOGRAPHY Second
Edition, has this to say about ensuring
maximum sharpness in your images:

fiDonot use an
end of your cace r a 6 s Stoppmg e .
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.
Sharpnessvise, most lenses perform
best with an agrture 2 to 3 stops below
full wideo
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regions can allow the use of a more
optimal fstop setting while maintaining
good overall focus for the entire scene.

What is gained by collecting and
merging 5 exposure acketed images
for each of the 6panels? As a
comparison, herare a couple oimages
created bystitching together those same
6 panelsbut with images that were not
generated by BracketMergén this first
resultthe 6images used as input to the
stitching process are the single optimal
exposure for each of the panels.
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The stitching application | have used
provides the functionality to correct
color and brightness. Eveso, it is 4ill
fairly easy to detecpanel transitions.
Some modification othe image panels
before stitching is neededror this next
attempt the images selected for input to
the stitching program are chosen to have
very similar exposure settings.

This is better.
image, in this casé&785x5836 pixels.

I have a high resolution
The 1 mage qual needy

improvement Most panorama stitching
applications will generate better results
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when supplied with images that are
closely matched for both color and
brightness.

FundamentallyBraclketMergeis a tool
used to merge bracketed photographic
images. By merging exposure bracketed
images BracketMerge will adjust the
brightnessand color saturatiofevels of
the 6 panels input to the stitching
application a stepthat has beershown
to be quite usetll. In addition using
BracketMergewill make better use of
the available dynamic range andn be
used to enhanagverallcolor saturation

BracketMergemerges images in pairs.
Each merge operation talled a frarma,
blending the hue, saturation and
brightnessndependently for each pair of
corresponding pixels from the input
images. When more than 2 images are
begin merged the overall process
resembles a merge tree. The output of
earlier merge frames provide the input to
later frames.

BracketMergecan be termed an image
based enhancement tool. The
enhancements that occur are controlled
by the pixel information present in the
pairs of input images in each frame. In
merging exposure bracketed images a
brightness level is chosen that is
somewhere leeen thebrightness of
the darkeimage and the brighter image.
The same is done for the pixel properties
of hue and saturation Each of these
three properties is controlled separately
but all result in values that lie
somewherebetween the values of the
input images.

The result is an image with a targeted
Isrighthéss baadd epnardced  color
saturation.
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The data used to create these plots is
taken from two arbitrary pixels in the
same imageA fundamental property 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.

Consider all of the pairs of pixels in the
two input images for a BracketMerge
frame. The properties in these pairs of
pixels wll each vary by their own

unique amounts. A BracketMerge frame
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can be defined to merge a darker image
and a brighter image to produce a result
that is at a brightness level that is half
way between the two. Pixel pairs that
are both quite dark will stilresult in a
merged pixel that is dark. Pixel pairs
that are both quite bright will result in a
merged pixel that is bright. In
comparing the result image to the darker
input image, some pixels will be
significantly brighter while others will
be little dhanged. The result is an 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 naturalealisticresult.

For theoverall 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
mi ght seem difficul
out to be that hardo achieve. Pick a
time of day with both interesting and
consistent lighting. Mount the camera
on a tripod. The use of a tripod is a
must! Set the camera up to use a shutter
delay or better yet use a remote shutter
release. This minimizes camera shak
which becomes more important for the
longer shutter speeds. And last of all,
plan a capture sequence so the entire set
of images can be captured in as short a
time as possible.

Even with carefully captured images
doesnot al | t his
prodwce results that are fuzzy and lack
sharp focusBr ac ket Mer ge
on input images being perfectly aligned
wi t h each ot her .
enough. BracketMerge processing
includes an automatic alignment step for
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each blending operation that alg) the
input images very accurately. The
accurate alignment of images is a
strength of BracketMerge. This can be
seen in a comparison of a region of the
final stitched image (the image on the
left) with the equivalent region in a
single input image (themage on the
right). BracketMerge image alignment
is of such high accuracy that there is no
perceptible difference in the crispness of
the two images.

In early versions oBracketMergeeach
frame was created individuallpy the
user a process that took time and was
hard to modify later. BracketMerge now
has a Wizard. @ The BracketMerge
Wizard is a feature that has greatly
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improved the usabilityand accuracy of
BracketMergeThe merge tree generated
by the BracketMerge Wizard will be
made up of multiple frames of merge
operations, each merging a pair of
images to produce a single result. The
features employed in each frame can be
viewed or even modified when the
Wizard is done. All features employed
by the Wizard are accessible #&ouser
using  other  portions of the
BracketMerge graphical user interface.

The Wizard will take an arbitrarily large
set of input images. In an analysis phase
these images will be compared and
grouped into panels. The panels are then
compared to identify regions of overlap
with other panels. At the start of the
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