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Beyond Photoshop:
Additional Tools for Noise Reduction and Sharpening

Noise Reduction

What is digital noise?

·  Like grain: Noise is the digital equivalent of film grain. It can even look like grain,
though often it looks more like ugly speckles or color artifacts. It results from a
variety of sources, including sampling errors in pixels, temperature-induced "dark
current" in sensor elements, and signal amplification circuits.

·  Worse at high ISO: Just as high-speed film yields more grain than low-speed film,
digital photos taken at high ISO settings show much more noise than photos taken at
low ISO settings. Nearly all digital cameras show obvious noise at ISO 400 or above.
Even top-of-the-line digital SLRs are susceptible to noise at high ISO settings.

·  Scanners too: Likewise, film scanners are well known for introducing noise into
scanned images, especially in dark areas of slides and in the blue channel, and they
also digitize the grain from the film.

·  A choice--noise or blur: Many common photography situations (for instance, fast-
action sports, indoor, and low-light outdoor photography) can require high ISO
settings (or fast film) to avoid motion blur or handshake. Without the ability to
control noise, the photographer is faced with a choice between two bad solutions: Use
a low ISO and get a blurry photo, or use a high ISO and get a noisy image.

·  Hard to remove: Unfortunately, high-ISO noise, grain, and scanner noise are very
difficult to remove using conventional image editing software. This type of noise is
spread across the frequency spectrum, it varies with color and brightness, and it is
different for every camera or scanner model. Most commercially available noise
removal products use crude methods like adaptive median algorithms, thresholding,
ad-hoc selective filtering, or photo-editor macros. These methods generally remove
too little noise, destroy too much detail, or require the user to do too much of the
work.

(The above notes are from the Noise Ninja site.)

Tools for removing digital noise / grain

NeatImage

·  How it works: Leading noise reduction programs need your help to discriminate
between signal and noise. Noise reduction with NeatImage is camera-dependent. I.e.,
each kind of camera (each individual camera?) has its own unique noise signature,
and that noise signature depends on the ISO setting of the camera. Thus, you need to
develop noise profiles to handle the cameras and ISO settings you will be working
with. I have, for example, noise profiles for my Minolta and Fuji cameras at all their
ISO ratings. You can develop noise profiles yourself, or maybe get them from the
host website if you have a common camera.
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In addition, the program accommodates a filter that controls individualized
adjustment of processing on the luminance and color channels, and other features if
you want to get into that. So far, I haven’ t.

·  Processing time: It’s slow! 3 mins 10 secs for a 5 MP image on a 1 MHz PC. There
must be a whole lot of statistical processing going on.

·  Relation to Photoshop: Plug-in

·  Demo: A free demo is available at the site. The demo version is slightly more limited
than the basic version, and it is not a plug-in.

·  Price: From $30 to $75, depending on features. The version that includes the plug-in
costs $75.

·  Platforms: Runs under Windows or in a Windows emulator on a Mac.

Screen shots

The first NeatImage screen is
used to open an image and select
the profile to use on it. The
“graphic equalizer” in the lower
right-hand part of the screen is
used when making one’s own
profile.

The second NeatImage screen is
used to set or change filter
parameters. So far, I’ve settled
for the defaults.

·  For more info on NeatImage, see: http://www.neatimage.com/
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Noise Ninja

·  How it works: Like NeatImage as far as I can tell, though the interface details differ
(see screen shots). Also, the procedure for making your own noise profiles may differ
from NeatImage. I don’ t know—I use pre-made profiles.

·  Processing time: Faster than NeatImage—50 sec for the same 5 MP image on the
same 1 MHz PC

·  Relation to Photoshop: Standalone

·  Price: $29 home version, $69 pro version (adds 16-bit TIFF support and batch
processing—the latter can be important!)

·  Platforms: Windows only—or presumably an emulator on a Mac.

·  Demo: Available; watermarks processed images.

Screen shots

The first screen of Noise Ninja is
for opening images and setting
up the profile to be used.

And the second Noise Ninja
screen is again for setting filter
parameters. As with NeatImage,
I’m still using the default settings.

·  For more info on Noise Ninja, see: http://www.picturecode.com/
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Evaluation

·  Top Choices: There is an excellent comparative review of these and 16 other (!) noise
reduction programs at: http://www.michaelalmond.com/Articles/noise.htm. Almond’s
recommendations are:

·  For PC users:
1. Noise Ninja
2. Neat Image
3. Grain Surgery

·  For Mac users:
1. Grain Surgery
2. Use a Windows emulator and run Noise Ninja
3. UltraISO

·  What they’ re saying on the forums: In my online forum-watching, I’ve seen lots of
discussion and comparison of NeatImage and Noise Ninja, but hardly anything on
any others. My current favorite is Noise Ninja; the processing speed outweighs the
inconvenience of having to use a standalone program. In addition, I believe
PictureCode, the publisher of Noise Ninja, is working on a plug-in version of their
product.

·  FWIW, the 18 products Almond has tested are:

ABSoft Neat Image
Visual Infinity Grain Surgery
Camera Bits Quantum Mechanic Pro
The Imaging Factory Noise Reduction Pro
PowerRetouche Noise Corrector
AutoFX AutoEye 2
Alien Skin Image Doctor
Digital Secrets DeNoise ISO (Action)
Digital Deluxe Toolbox (Action)

E10 NR (Action)
Fred Miranda Noise Reducer ISOx (Action)
Media Chance DCE AutoEnhance
Nik Multimedia DFine
Fixer Labs NoiseFixer
Noel©s dSLR Tools (Action)
iMAGING Concepts UltraISO (Action)
SmarterNR
PictureCode Noise Ninja

Each test includes a link to the software publisher’s website.

Other noise reduction tools

·  Some other approaches not even touched on in Almond’s review:

-  Photoshop Smart Blur
-  Photoshop Dust and Scratches
-  Kodak/ASF GEM (Grain Elimination Module; bundled with Nikon scanners).

·  References: Here are three general references on digital noise reduction:

-  dpreview Glossary:
http://www.dpreview.com/learn/?/Glossary/Digital_Imaging/Noise_Reduction_
01.htm

-  Digital Photography Blog:
http://rondayview.com/000002.php

-  Photoworkshop:
http://www.photoworkshop.com/double_exposure/publish/article_688.shtml
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Sharpening

How sharpening works, including some fancy techniques

Basic USM

·  Adobe’s workhorse sharpening tool in Photoshop is called Unsharp Mask. This off-
putting name has its origin in a traditional photographic technique where the negative
is sandwiched in the enlarger with a slightly out-of-focus duplicate negative (the
unsharp mask). This results in printing the light side of an edge lighter and the dark
side darker. As a result the image appears sharper. The modern electronic version has
the same effect.

·  Overuse: While Unsharp Mask is a good tool, it’s subject to overuse.
-  White halos: One symptom of overuse is unattractive halos—usually white—

around objects in an image.
-  Accent grain/noise: Another is that sharpening can aggravate noise and grain in

featureless areas of an image—e.g., a patch of sky.
·  Solving problems: There are ways to deal with each of these problems, but they are

somewhat tedious and may significantly increase the size of an image by requiring
additional image layers. We have discussed both of these techniques in earlier
sessions. Here’s a recap of each.

Light/dark halo adjustment

·  Tone down light halos: This technique is based on the observation that light halos are
more unattractive than dark halos. Thus, to use more sharpening, find a way to
decrease the intensity of the light halo but retain the intensity of the dark. The
hammer-and-tongs method is to create two sharpened layers above the base layer, set
the blending mode of one to darken; and set the blending mode of the other to lighten,
but decrease its opacity.

·  This technique is briefly referenced in:

http://www.biphotoclub.org/DISG%20Archive/2003-05.PDF

Edge mask

·  Don’ t sharpen what’s smooth: This technique counteracts sharpening the sky by
creating a mask that passes the edges in an image but blocks the non-edge areas. The
usual way to do this starts with the Find Edges filter and requires about a half-dozen
steps. But it works well if you have a noisy sky and haven’ t bothered to noise-reduce
your image before you got around to sharpening.

·  Try sharpening first: Incidentally, the fact that surface area noise sometimes doesn’ t
become apparent until you get around to sharpening is one good reason to ignore the
conventional wisdom to sharpen last. Instead sharpen early—at least, try it, and, if
you have an upcoming noise problem, solve it right away by removing noise. Like
image transformations, noise reduction should be done early in your workflow.
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·  This technique is covered in:
http://www.biphotoclub.org/DISG%20Archive/2002-08.PDF

The good news:

·  Convenience: The good news is that there is at least one add-on tool that implements
both of these techniques from a single user interface, eliminating the need for
multiple steps. All it requires is a little money to buy the software and some extra
processing time.

Tools for better sharpening

FocalBlade

·  Highly recommended: The main ex-Photoshop sharpening tool I’ ll cover is a product
named FocalBlade. The Luminous Landscape site has this to say about Focal Blade:

Every now and then a tool comes along that completely redefines its category.
FocalBlade is just such a tool. It is a Photoshop plug-in and also works with
dozens of programs that follow the Adobe plug-in standard. Its raison-d©etre is to
provide the user with the most powerful and varied tools possible for sharpening
photographic images.
(http://www.luminous-landscape.com/reviews/software/focalblade.shtml).

·  Lots of control: FocalBlade implements both edge masking and light/dark halo
control (plus a whole raft of other adjustments) with controls on the user interface.
The product is a Photoshop Plug-in:

·  Processing time: 1 min 40 secs for the same 5 MP image on the same 1 MHz PC

·  Price: $50, only a single version.

·  Platforms: Windows 95 and later ONLY—sorry again, Mac people; maybe you
should reconsider an emulator (although I don’ t know for sure whether this product
will run under an emulator).

·  Demo: The full product is available as a demo; it watermarks images.
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Screen shots

FocalBlade has only a single UI
screen, but that screen has three
tabs, called Edges, Surface, and
Fix. This first view of the screen
shows the Edges tab where you
set the parameters analogous to
the three USM parameters. The
lower right-hand corner of the
screen lets you set the edge
mask parameters.

This second view of the screen is
the Fix tab, where you can set
suppression of the black and
white halos independently. (I
haven’t shown the Surface tab
because I seldom if ever use it,
just relying on whatever settings
are there.

·  You can learn more about FocalBlade at:
http://thepluginsite.com/products/photowiz/focalblade/

SharpControl

·  Freebie: Briefly, SharpControl is a free, standalone application—again, Windows
only. It’s the work of a guy who programs medical imaging applications for a firm
that makes imaging gear. He originally distributed the product on the Nikon forum at
dpreview.com, where he goes by the handle of vtie. It’s now available on the web, but
not by the author; someone else thought enough of it to provide it a home and a
tutorial. I used SharpControl for several months with my Fuji digital camera, and it
did a good job for me. And certainly the price was right.

·  The look: Some users have complained about a “plastic”  look that images have when
processed with SharpControl. Personally, I liked the look on most images. But I find
with my new Minolta, which needs less help than the lower-ros Fuji images, that
FocalBlade does a nicer job.



dwarren, p. 8
Beyond Photoshop - Tools.doc, 3/1/04

·  You can learn more about SharpControl at:
http://members.ozemail.com.au/~binaryfx/PSTV_sharpcontrol.html

Summary
In the above, we have surveyed:

·  What digital noise is.

·  Two of the many programs for reducing it, NeatImage and Noise Ninja.

·  The wonderful evaluation by Mike Almond, with recommendations for both PC and
Mac users.

·  Two techniques that can be used with Unsharp Mask to improve results, and how
FocalBlade implements those two techniques right in a single user interface.

·  A free sharpening program that does a better job than USM—though it’s not exactly
clear how it does it.


