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Many professionally shot digital images such 
as studio portraits, posed wedding pictures, 
and other similarly composed scenes, are 
well exposed and require only modest 
adjustments at the professional lab prior to 
printing. However, some groups of images, 
including wedding candids, school activity 
pictures, and sports images often exhibit 
exposure errors and significant scene 
illumination variability. Pro labs are expected 
to correct these exposure problems prior to 
printing. Thanks to powerful digital 
technology and software, labs can address 
many of these problems and create image 
files that produce good prints.  
 
KODAK PROFESSIONAL Digital Print 
Production Software / DP2 provides the 
means to both manually and automatically 
correct the exposure deficiencies of many 
digital images. Kodak has been able to 
leverage its extensive knowledge of color 
science, digital technology, customer photo 
preferences, and pro lab requirements to 
design software that increases pro lab 
productivity by delivering ease-of-use and 
low makeover rates. This is accomplished 
by using sophisticated software algorithms. 
Algorithms are procedures written in 
computer code that analyze the input digital 
images for image content and exposure 
characteristics, and provide instructions to 
the calling software application for 
enhancing the output image by manipulation 
of the digital image data. Most algorithms 
can trigger a sequence of automatic 
corrections to image data. They analyze 
scene content, detect image exposure, bring 
out detail in the shadow and highlight areas, 
optimize the sharpness level, and determine 
the best image enhancement for color 
accuracy and density balance (overall 
lightness or darkness) for each image.  
 

Kodak has nearly a quarter century of 
experience in developing algorithms that 
analyze and correct the exposure of images for 
optical printing. We have incorporated this 
experience into our software products for digital 
imaging, while taking advantage of the nearly 
limitless degrees of freedom offered by these 
technologies to improve images in ways not 
possible in traditional optical printing. With 
KODAK PROFESSIONAL Digital Print 
Production Software / DP2, automatic image 
enhancements can be made in either batch or 
manual mode for contrast, tone scale, color 
balance, and density. Based on KODAK 
PERFECT TOUCH Technology, the algorithms 
used by DP2 are optimized specifically for use 
with professional images.  
 
These color, density and tonescale algorithms 
can be classified into two groups: 1) Global and 
2) Local. 
 
Global algorithms affect the entire image. An 
example is the Scene Balancing Algorithm 
(SBA) that DP2 uses to detect the main subject 
of the scene and to determine the exposure 
correction, both color and density, that is 
required to properly print the subject. DP2 
includes a special enhancement to the SBA that 
determines if flesh tones are present in the main 
subject, and if so, provides additional exposure 
correction as necessary to provide an optimum 
print.  
 
Local algorithms affect some areas of an image 
without noticeably affecting other areas. The 
tonescale adjustment algorithm in DP2 is an 
example of a local algorithm. DP2’s tonescale 
enhancement algorithm is much more 
sophisticated than the simple histogram 
stretching or histogram equalization algorithms 
used in some software applications. The 
tonescale algorithm examines the exposure 
distribution within an image relative to the main 
subject, and it determines if local image areas 
require brightening or darkening to improve the 
rendering of those image areas in an output 
print. In this way, the algorithm adaptively alters 



highlights and shadows in the image to 
produce greater nuance and detail in these 
areas. This algorithm is also designed to 
preserve fine image detail and color 
accuracy even as potentially large local 
contrast changes are made to areas of the 
digital image. 
 
DP2 image enhancement algorithms applied 
to typical professional portrait-social digital 
images are completed within seconds. The 
enhancements are designed to produce the 
most pleasing and natural-looking images. 
Kodak algorithms for professional 
applications do not intentionally alter the 
color reproduction (hue and saturation) of 
any specific “memory” colors. Although this 
may be a desirable feature for consumer 
images, usually professional photographers 
do not want to alter the color of school 
clothing, athletic uniforms, bridesmaid 
gowns, etc.   
 
Likewise, the global and local image 
enhancement algorithms in DP2 are 
designed to recognize well-exposed and 
illuminated images and to minimize any 
automatic adjustments made to those 
images. Of course, in the image inspection 
interfaces within DP2, an operator can 
preview the effect of the automatic 
algorithms and can make additional manual 
adjustments to the results.  
 
DP2’s global and local image enhancement 
algorithms normally do not alter the original 
digital image. The effects of the image 
enhancement algorithms are applied only 
when the images are exported to a printer or 
to a file, and the algorithm output result 
parameters are saved in the DP2 database 
for additional analysis. DP2 provides the 
ability to examine and interpret these output 
result parameters in order to fine-tune the 
corresponding algorithm input parameters to 
better meet the output preferences of the 
pro lab, leading to improved algorithm 
performance. 
 

A third group of image enhancement algorithms 
includes those designed to affect specific picture 
elements (pixels) within a digital file. Image 
retouching algorithms are examples. Usually, 
these algorithms are used to fix small defects or 
undesired elements in the digital image such as 
dust spots and blemishes. The KODAK 
PROFESSIONAL Auto-Retouching Software, an 
option for DP2 users, is an example. It 
automatically “smoothes” complexions to 
retouch blemishes and wrinkles, and enhances 
features by whitening teeth and eyes. Working in 
either batch or interactive modes it offers pro 
labs or school photographers an opportunity to 
significantly increase revenues by enhancing 
existing images.  
 
It classifies images by identifying which ones are 
likely to require review and additional 
adjustments. Fully automated batch retouching 
is based on an adjustable threshold level—
thereby reducing the number of images that 
require manual review and significantly 
improving lab productivity. 
 
Behind all of Kodak’s algorithms are years of 
intensive customer research to determine 
exactly what customers consider important 
image qualities. Proper contrast, accurate flesh 
tones, overall color, and a variety of other image 
factors may seem to be technical issues. They 
aren’t. They reflect customer preferences. 
Through controlled tests that displayed critical 
image variables on a variety of common 
subjects to customers, we have determined their 
preferences on ranked criteria, and designed 
algorithms to meet both their needs and those of 
professional labs. We have built these 
algorithms into software applications like DP2 
that are designed to improve the productivity 
and output image quality for professional labs. 
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