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Overview

The fact that Linux has more multimedia application choices than Mac OS X and Windows combined
may come as a surprise to many, but not to those who know Linux well. InLinux Multimedia Hacks,
author Kyle Rankin showcases the best available multimedia tools so you can maximize the
entertainment capabilities of your favorite OS. Included are tips and tricks for connecting to iPods,
creating MP3s and Oggs, watching and making DVDs, turning your Linux box into a Tivo ala
MythTV, and much more.

You don't have to be a Linux server guru to make use of this book.Linux Multimedia Hacks takes
the best of Linux's multimedia tools and with step-by-step instructions shows even novice users
how to do cool and useful things with images, audio, and video. It includes entry level hacks that
nearly all Linux users will want, such as installing codecs for audio and video playback and
managing thousands of photographs. Later, you'll find hacks that cover a variety of advanced
projects, from ripping and organizing media files with metatags, to editing video and audio tracks,
to creating your own DVDs. Basic or advanced, each hack stands on its own, so you can feel free to
jump around to only the sections that interest you.

The book is divided into five easy-to-understand chapters:

e Images: tips range from basic image edits to automated image manipulation
e Audio: hacks include audio format conversion and tweaking metadata within audio files

e Video: learn how to covert between video formats, plus how to create your own VCDs and
DVDs

e Broadcast Media: tips include how to access and create you own web broadcasts as well as
watch and record TV

e \Web: learn how to make your multimedia creations available to the world

As one of the most powerful multimedia platforms around, Linux has far more capabilities and
features than meets the eye. This latest Hacks book gives you the technical chops to enjoy them
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Preface

If you ask most people to name the most powerful platform for multimedia, you probably won't hear
Linux as their answer. Dealing with images, audio, and video, with all their different formats and
regquirements, IS never easy. Since Linux has ain many ways undeservedreputation for being
complicated anyway, many people likely figure that multimedia programs under Linux add an extra
level of complication.

The fact is that Linux has a number of very powerful and versatile tools, both graphical and
command-line, for viewing and editing just about any multimedia content. | admit that I've been
Intimidated by some of these programs in the past, but as I've gotten more comfortable with the
tools, and as they have become more user-friendly over the years, I've come to the conclusion that
Linux multimedia tools are not just on par with programs on other platforms in terms of both ease of
use and power, in many cases the Linux tools are just plain better.

Compatibility with proprietary media formats has long been an issue under Linux. | remember the
days when sites that posted videos in anything but MPEG-1 or -2 were horribly flamed by Linux users
In Slashdot threads (not that it takes much to be flamed in a Slashdot thread). | admit | grumbled to
myself sometimes as | waited for someone to post a link to a video in a format | could play under
Linux. Of course, this was over five years ago. Today Linux enjoys compatibility with just about any
media format you run into, even despite the proprietary nature of many video and audio codecs. I've
found that these days | end up taking for granted that a videowhether downloaded or streamedwill
play on my system.

In some cases, Linux has a definite advantage over other platforms in the multimedia realm. The
Web contains a number of really useful tools for media management, from Audioscrobbler to manage
music recommendations and chart your listening habits, to MusicBrainz, CDDB databases, cover art,
song lyric services, TV listings, and many other web-based services. Nowhere have all of these
services been used all together like they have under Linux.

Finally, the free and open nature of most Linux multimedia applications creates an environment
where one great tool spawns another great tool. Most Linux multimedia programs are built from a
foundation of powerful command line utilities and add either ease of use or integration with other
command line tools. Any improvement to the base tools therefore gets incorporated upstream. This
means that for most applications you can get your work done whether you prefer a GUI or the
command line. In this book, I cover how to access the power of Linux multimedia tools for both
environments.
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Why Linux Multimedia Hacks?

The term hacking has a bad reputation in the press, where it is often to refer to someone who breaks
Into systems or wreaks havoc, with computers as their weapon. Among people who write code,
though, the term hack refers to a "quick-and-dirty" solution to a problem, or a clever way to get
something done. And the term hacker is taken very much as a compliment, referring to someone as
being creative, having the technical chops to get things done. The Hacks series is an attempt to
reclaim the word, document the good ways people are hacking, and pass the hacker ethic of creative

participation on to the uninitiated. Seeing how others approach systems and problems is often the
quickest way to learn about a new technology.

Multimedia programs under Linux are incredibly powerful and lend themselves to all sorts of clever
hacks. That said, these programs often mystify people, soLinux Multimedia Hacks takes the best of
Linux's multimedia tools and shows you step by step how to use these tools to do cool things you not
have thought possible with images, audio, and video.
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How to Use This Book

You can read this book from cover to cover if you like, but each hack stands on its own, so feel free
to browse and jump to the different sections that interest you most. If there's a prerequisite you
need to know about, a cross-reference will guide you to the right hack.

For the most part you can look for hacks based on the multimedia type. Image hacks have their own
chapter, audio hacks have their own chapter, and so on. Some topics or programs (such as MPlayer)
are too broad to fit in a single hack, so these topics start out with a more general-purpose hack and
follow up with hacks that draw on that and add more specific information.

| do make the assumption that you feel comfortable using the command line, editing text files, or
Installing programs from source or using your distribution's package manager. If you are very new tc

Linux and find these basic tasks daunting, | suggest you also pick up a thorough introduction to Linu:
books such as O'Reilly's Running Linux.
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How This Book Is Organized

The book is divided into several chapters, organized by subject:

Chapter 1, Images

This chapter contains hacks specifically for images. Here you'll find tips ranging from basic
Image edits to automated image manipulation.

Chapter 2, Audio

Here you will find hacks for all things audio. There are a number of hacks that cover useful
audio playing tools so you can compare and contrast the features of some of the best. You will
also find many hacks that deal with audio manipulation from audio format conversion to
tweaking metadata within your audio files.

Chapter 3, Video

The video tools under Linux are some of the best, and this chapter shows you how to get the
most out of them. Anything from playing just about any video format to extracting and
converting between different video formats, to creating your own VCDs and DVDs is covered
here.

Chapter 4, Broadcast Media

When you want your multimedia content to reach a lot of people, one of the best ways is
through broadcasting. Hacks to turn your computer into an open source Tivo as well as tips for
accessing and creating your own web broadcasts can be found here.

Chapter 5, Web

The Web is a great place to combine many different types of media all at once. In this chapter,
you will find hacks to help you tweak your web browser under Linux so it can get the most out
of the multimedia Web.
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Conventions Used in This Book

The following is a list of the typographical conventions used in this book:

Italics

Indicates Linux pathnames, filenames, commands, packages, and program names; URLs; and
new terms where they are defined.

Constant w dth

Shows code examples, the contents of files, and console output, as well as the names of
options and variables.

Constant wdth bold

Used to show commands or other text that should be typed literally by the user.

Constant wmdth italic

Used in code examples and tables to show sample text to be replaced with your own values.

Gray type
Used to indicate a cross-reference within the text.

You should pay special attention to notes set apart from the text with the following icons:

This Is a tip, suggestion, or general note. It contains useful supplementary
Information about the topic at hand.

This Is a warning or note of caution, often indicating that your data or your
privacy might be at risk.

The thermometer icons found next to each hack indicate the relative complexity of the hack:
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Using Code Examples

This book is here to help you get your job done. In general, you may use the code in this book In
your programs and documentation. You do not need to contact us for permission unless you're
reproducing a significant portion of the code. For example, writing a program that uses several
chunks of code from this book does not require permission. Selling or distributing a CD-ROM of
examples from O'Reilly books does require permission. Answering a question by citing this book and
quoting example code does not require permission. Incorporating a significant amount of example
code from this book into your product's documentationdoes require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title, author,
publisher, and ISBN. For example: 'Linux Multimedia Hacks by Kyle Rankin. Copyright © 2006
O'Rellly Media, Inc., 0-596-10076-0."

If you feel your use of code examples falls outside fair use or the permission given above, feel free tc
contact us at permissions@oreilly.com.
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How to Contact Us

We have tested and verified the information in this book to the best of our ability, but you may find
that features have changed (or even that we have made mistakes!). As a reader of this book, you
can help us to improve future editions by sending us your feedback. Please let us know about any
errors, inaccuracies, bugs, misleading or confusing statements, and typos that you find anywhere In
this book.

Please also let us know what we can do to make this book more useful to you. We take your
comments seriously and will try to incorporate reasonable suggestions into future editions. You can
write to us at:

O'Rellly Media, Inc.

1005 Gravenstein Highway North
Sebastopol, CA 95472

(800) 998-9938 (in the U.S. or Canada)
(707) 829-0515 (international/local)
(707) 829-0104 (fax)

To ask technical questions or to comment on the book, send email to:

bookguestions@orelilly.com

The web site for Linux Multimedia Hacks lists examples, errata, and plans for future editions. You can
find this page at:

http://www.oreilly.com/catalog/linuxmmhks

For more information about this book and others, see the O'Reilly web site:

http://www.oreilly.com

downloaded from: lib.ommolkefab.ir



http://www.oreilly.com/catalog/linuxmmhks
http://www.oreilly.com
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Safari Enabled

BOOKS ONLINE
LD E When you see a Safari® Enabled icon on the cover of your favorite technology book,
that means the book is available online through the O'Reilly Network Safari Bookshelf.

Safari offers a solution that's better than e-books. It's a virtual library that lets you easily search
thousands of top tech books, cut and paste code samples, download chapters, and find quick answer:
when you need the most accurate, current information. Try it for free athttp://safari.oreilly.com.
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Got a Hack?

To explore Hacks books online or to contribute a hack for future titles, visit:

http://hacks.oreilly.com
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1.1. Hacks 112: Introduction

Ever since the GIMP emerged as a killer app for image editing, Linux has held a unigue place when it
comes to image tweaking. On one hand, a number of great tools allow you to perform all sorts of
manipulation on an image both in a GUI and in an automated command-line form. What's more, all
these utilities are free. On the other hand, Linux is not popular with professionals, because some
notable commercial image-editing applications aren't natively available on Linux. However, even
without commercial support, the free tools available on a Linux machine provide a great deal of
Image-editing power, whether you are a pro or a novice.

The hacks in this chapter provide you with the tools and know-how to perform standard changes to
your images, from cropping to resizing to creating thumbnails to adding watermarks. | have also
Included a whole series of hacks that delve into the power of the ImageMagick suite of tools. This
command-line suite lets you perform all sorts of functions on your images and the command-line
Interface makes it simple to write scripts that automatically modify your images. I've even included
some sample scripts to get you started.

If you take a lot of digital photos, you will find a number of hacks to help you through the full proces:
of using a digital camera with Linux. Some of the hacks include tips to access your camera under
Linux, automatically sync it with your computer, tweak your photos, and even remove red eye. | alsc
cover some tools that help you create slideshows and manage even large directories full of years of
photographs.
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Hack 1. Take a Screenshot

it

Use command-line or GUI tools to take screenshots in a variety of formats.

If you spend any time changing the look of your desktop with fancy themes and icons, what fun is it
you don't post your new cool desktop for everyone to see? The final proof of any successful desktop

tweaking is a screenshot you can show off to your friends. You can use a number of methods to take
screenshots, and this hack introduces you to some of the most common ones.

1.2.1. From the Command Line

One of the simplest and most universal ways to take a screenshot is with theimport command from
the ImageMagick suite of utilities. This is a very common tool, and chances are that ImageMagick is
already installed by your distribution; if not, packages should be readily available.import has two
major screenshot modes. To take a picture of the entire screen, type:

$ inport -wi ndow root screenshot. png

The -w ndow root argument tells import to take a picture of the entire screen. If you type:

$ inport screenshot. png

Your cursor turns into crosshairs, allowing you to drag across the section of screen you want to copy.
Once you release the mouse button, the part of the screen that is selected becomes the partimport
will put into your image. import supports all common image formats used for screenshots, including
JPEG, PNG, and BMP (useful for lossless screenshots). All you have to do is hame your output file
with the file extension you wantimport will figure out the rest.

If you want to set a time delay so you can arrange your windows or possibly hide the terminal
containing the import command, just preface your import command with sleep. To allow five seconds
before a screenshot is taken, type:

$ sleep 5; inport -wi ndow root screenshot. png
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| like to timestamp my screenshots because it makes it easy to tell when they
were taken, and prevents me from overwriting other screenshots. To name a
screenshot after today's date, encapsulate the date command you want to use
Inside backticks. The following command will create a screenshot namedYYYY-
MM-DD.png with YYYY, MM, and DD filled in with the year, month, and day
respectively:

%

$ inport -wi ndow root "~ date +%-%m %l . png

1.2.2. From Within GNOME

GNOME uses its own screenshot program called gnome-panel-screenshot. This program can be
accessed a number of ways, but probably the easiest is to press thePrint Screen key on your
keyboard. This immediately takes a screenshot of the entire screen and displays a dialog you can use
to name and save the screenshot file. To take a picture of the current window, just press AltPrint
Screen instead. This program is also accessible in the panel menu. Click Actions Take
Screenshot. You can even access this program directly from the command line with:

$ gnome- panel - screenshot --delay 5

This command causes GNOME to pause five seconds beforetaking a screenshot. GNOME then
presents you with a dialog so you can choose the filename to save to.

1.2.3. From Within KDE

If you use the KDE desktop, ksnapshot is the KDE alternative to gnome-panel-screenshot and can
usually be found within the K Menu Graphics menu. The GUI allows you to choose a delay, take &
screenshot, and choose whether to take the screenshot of the entire desktop or just the current
window. You can, of course, also start ksnapshot just by typing ksnapshot In a terminal window or Iin
the Run Command window, which you can access by pressing Alt-F2.
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Hack 2. Convert from One Image Format to Another

iz

Use the ImageMagick convert tool to change between image formats.

When you deal with images on a regular basis, it's often useful to convert them to different image
formats. You can use graphical tools such as the GIMP to open files and save them into different
formats, but if you deal with a lot of images you might find that process a bit cumbersome. The
ImageMagick tool convert solves this problem by providing a command-line interface to image
conversion. With convert you can change any ImageMagick-supported image format to any other
ImageMagick-supported image format. The full list of supported formats is rather largeyou can view
the full list in the ImageMagick man page (the man page is ImageMagick, not imagemagick)but
among the supported formats are BMP, CMYK, GIF, JPEG, PBM, PNG, RGB, SVG, TIFF, and XPM.

The ImageMagick tools are commonly used by a number of other frontends, so you are likely to find
the convert tool already packaged for your distribution with the rest of the ImageMagick tools. The
standard usage of convert is simple: provide an input file and an output file as arguments, and
convert will figure out the format based on the file extension. So, to convert a BMP to aPNG, type:

$ convert inmage. bnp i mage. png

One of the advantages to a command line image conversion tool is that it lends itself really well to
scripting. For instance, the following command converts an entire directory of BMP files to JPEGthe bi
of sed in the command preserves the filenames but changes the extension to.jpg, and the results are
fed to convert, which knows from the extension what format to make the new files:

$ for i in *.bnp; do j="echo $i | sed -e "'s/\.bnmp/\.jpg/" "; \
convert $i $j; done;

The backslash at the end of the first line denotes a line break in this bookyou
can enter everything as one entry.

1.3.1. Tile Images
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convert also supports a wide range of image processing functions it can perform as it isconverting an
Image. Even if you don't want to convert from one image format to another, you can still useconvert
to process the image into a new file. For instance, theti | e argument tells convert to tile the input

Image into an output image of a size you specify with the-si ze argument. To take a 16 x 16 JPEG
Image and tile it across a new 640 x 480 JPEG image, you would type:

$ convert -size 640x480 tile :image.jpg til edi mage. | pg

Replace image.jpg and tiledimage.jpg with the input file and output files, respectively.

1.3.2. Add a Border to an Image

The - border and - bor der col or arguments let you add a border of specified width and height to an
Image. The width you specify applies to the left and right of the image, while the height applies to th
top and bottom of the image. You can pass a color either in text (ed, blue, white, etc.) or as an
RGB value. To add a white border around an image (so it looks like a photographic print), type:

$ convert -border 15x18 -bordercolor white I1mage.|pg imge2.jpg

The first border measurement sets the width of the top and bottom border edges; the second
measurement sets the width for the left and rightborders.

The color names come from X's rgb.txt file. To view the contents of this file without having to locate
It, use this command:

$ showrgb

255 250 250 Snow

248 248 255 ghost white

248 248 255 Ghost Whit e

245 245 245 whi t e snoke
245 245 245 Whi t eSnoke

You can also surround your image with a beveled frame with the - f rame and accompanying -
mat t ecol or options. The -frane argument accepts a width and height for the frame itself, plus an
optional width for a beveled edge on the outer and inner edge of the frame, respectively. The

mat t ecol or option accepts a hexadecimal RGB value. So, to add a red 25 x 25-pixel red frame to an
Image with a 5-pixel outer bevel, type:
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$ convert -frane 25x25+5x5 -mattecol or "#FFO000O0" | mage. | pg franedi nage. | pg

1.3.3. Flip and Flop Images

The -flip and -fl op arguments allow you to flip an image up and down or left and right,
respectively. The - f| op argument will convert the image so it looks like it would Iin a mirror, and the-
flip argument flips it upside down. You can also combine the arguments .

%

There are a large number of more advanced imaging effects you can perform

using the convert tool. To see all of them, check out the convert man page or
type convert --hel p in the command line.
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Hack 3. Make Image Thumbnails

i3

Use a simple script to create thumbnails from any number of images.

[Hack #2] introduced the convert utility as a means to convert between differentimage formats and
perform basic image processing from the command line.convert also has resizing options that make
It perfect for creating image thumbnails.

The primary argument used to create an image thumbnail is-t hunbnai | . This argument tells convert
to create a thumbnail of the input image with the specified geometry. Thumbnails are scaled-down
versions of the original, which means the height-to-width ratio is automatically preserved, so you
need to specify only one dimension for the conversion. For instance, to create a thumbnail that has a
width of 160 pixels, type:

$ convert -thunmbnail 160 inage.jpg thunbnail.jpg

To create a thumbnail with a height of 160 pixels, precede the geometry with x:

$ convert -thunbnail x160 i nmage.jpg thunbnail.jpg

This command comes in particularly handy if you plan to upload a lot of digital photos to a web
gallery, because you can script the entire operation. To create a thumbnail with a width of 160 pixels
from every JPEG image in a directory, type

$ for i in *.jpg; do convert -thunbnail 160 $i thunb-$i; done;

Each image in the directory will have a thumbnail withthumb- at the beginning of the filename. This
command also works well to create a series of thumbnails of different sizesjust run two different
convert commands in the script. So, to create a mid-sized thumbnail with a width of 400 pixels and &
small thumbnail with a width of 160 pixels, type:

$ for i in *.jpg; do convert -thunbnail 400 $i md-$i; \
convert -thunbnail 160 $i thunb-%$i: done;
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You can even get fancy and combine otherconvert arguments with your commands. For instance, to
add a 10-pixel beveled grey frame around the mid-size image, and a 2-pixel grey frame around the
small thumbnaill, type:

$ for i in *.jpg; do convert -thunmbnail 400 -franme 10x10+2x2 \
-matt ecol or "#999999" $I md-$i: convert -thunmbnail 160 -frane 2x2 \
-matt ecol or "#999999" $i t hunb-%$i: done;
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Hack 4. Animate Images

iz

Pass arguments to the convert tool to turn a directory of images into an animated GlFall
without opening a GUI tool.

The convert utility has plenty of tricks up its sleeve. One of the tricks is the simple conversion of a
series of images into a single animated GIF file. Sinceconvert can handle a large variety of image
formats, you don't even need to start out with a directory of GIF-only images.

When it comes to image processing, convert does a lot of the heavy lifting on its own. In fact, the
only option you need to concern yourself with is the- del ay option, which specifies, in milliseconds,
how long to wait between each image change. You can use theanimate tool from the ImageMagick
suite to test your animation. To see what your animation would look like with a one-second delay on
a directory full of GIF images, type:

$ animate -delay 100 *.qgif

This command displays each image in alphabetical order, one after the other. If you want to display
them in a different order, specify the images in that order on the command line. Once you are
satisfied with your delay rate you can use the same number with theconvert command. To convert a
directory of GIF files into a single animated GIF with one second between frames, type:

$ convert -delay 100 *.gif aninated.gif

Because | used a file glob here, | assumed theimages were In alphabetical sequence. If they aren't ir
order, either specify each file on the command line (with the animated GIF specified last) or rename
the files so that they are sequential. To see your newly created animated GIF, type:

$ display ani mated. gif
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This tool can be particularly useful if you take periodic images with a webcam,

even if they are JPEGs. Simply put all the webcam images you want to animate
Into a directory and type:

%

$ convert -delay 100 *.jpg aninated.gif

Replace *.jpg with a file glob that matches your image format.
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Hack 5. Leave a Watermark

i

Use the composite tool from ImageMagick to add custom watermarks to your images.

Copy protection, particularly digital copy protection, is a topic that has been discussed more and
more over recent years. In the case of protecting graphical content, often what you want the most is
simply to prevent people from taking your images and using them as their own. To protect against
redistribution, many online image galleries have taken toadding watermarkslogos or text that
Identify the owners of the contentto their images (seeFigure 1-1). The watermark labels the owner
of the content kind of like your mom writing your name on your underwear before you went to camp
If someone decides to take your image and host it on their site, they must cut out your watermark
and leave an easily identifiable hole in the image. This hack will describe how to use the ImageMagicl
tool composite to add your own custom watermark to your image gallery.

Before you watermark your images, you must first create the image you will use as a watermark.
How the watermark is designed is mostly a matter of taste, but there are a few conventions you can
use to make a good watermark:

e Your watermark should have relatively small dimensions as compared to the image you will
watermark. This might seem to go without saying, but if a watermark is too big, not only will it
prohibit people from copying your image, it will also prohibiting people fromseeing your image.
Try your watermark on a couple of representative images to see just how much of the image it
obscures.

e A watermark should have a transparent background. This convention follows the thinkingof the
previous one. The goal is to display the watermark but not obscure the image, so a transparent
background ensures your logo will be seen but the large borders around the watermark won't.

e Consider a monochromatic watermark. It might be tempting to create a colorful and fancy
watermark for your images, but the watermark will be combined with images of various colors,
so a colorful watermark may clash with some of your images.

Once your watermark has been created, the next step is to decide the ideal placement on your
Images. This can be tough. After all, images come in lots of shapes and sizes, andagainyou don't
want to obscure a crucial part of the image. A common convention is to placewatermarks near the
bottom right-hand corner of an image. You could certainly place a watermark in the center of your
Image, but you run the chance of obscuring the part of the image people most want to see.

composite has a number of advanced options, but for watermarking there are only a couple you
absolutely need: -gravity and -wat ermark.The -gravi ty option defines a number of locations for a
watermark. The supported locations are north, east, south, west, northeast, southeast, southwest,
northwest, and center. The - wat er mar k option takes as its argument a percentage that defines how
translucent to make the watermark (which will determine how much your image will show through).
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To add a 35% translucent watermark in the bottom right-hand corner of an image Eigure 1-1), type:

$ conposite -watermark 35% -gravity southeast watermark.gif inage.jpg \
| mage- wat er mar ked. | pg

In this example, wat er mar k. gi f I1s the watermark (with a transparent background), i mage. j pg Is the
Image to watermark, and i mage- wat er mar ked. j pg Is the newly created combination of the two. Once

you have created the image, view It to make sure that the transparency level is acceptable and the
watermark is in the correct location.

sout heast , It puts the watermark exactly in the bottom righthand corner of the

Image. If you want to add padding, go into the watermark image itself and
Increase the size of your canvas. Since the background of the watermark is
transparent, the larger canvas will act as padding.

t — 1 composite adds no padding to the watermark, so if you type-gravity

Since this Is a command-line program, it lends itself rather well to scripts. To add your watermark to
all JPEG images in your current directory, type:

$ for i in *.jpg; do j=echo $i | sed -e "s/\.jpg/-wmjpg/" ; \
conposite -watermark 35% -gravity southeast waternmark.gif $i $j; done;

Figure 1-1. Image with a watermark in the bottom righthand corner
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greenfily.org

All the watermarked images will have - wnadded to the image name. To avoid accidentally renaming
the files, you might want to store all your watermarked files in a separate directory. In that case,
assuming the directory is called ~/watermarked, you would type:

$ for i in *.jpg; do conposite -watermark 35% -gravity sout heast \
watermark. gif $i  ~/waternmarked/ $i; done;
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Hack 6. Pull Images from a Digital Camera

i

Get the images from your camera with either standard USB storage device support or
gphoto.

So you have a digital camera full of pictures, and you have a Linux machine with the GIMP raring to
go, but you need to get the pictures from the camera to the computer under Linux. As this hack
Illustrates, using your digital camera under Linux is not much of a headache, particularly with newer
distributions and newer cameras.

Although there are many ways to categorize digital cameras, when it comes to using them under
Linux there are only two categories: cameras that act as USB storage devices and cameras that
don't. Generally, newer cameras act like USB storage devices (such as a USB thumb drive) when
plugged into a computer, but many older cameras use proprietary communication standards even
though they use standard USBs or serial ports. The easiest way to tell which type of camera you havi
IS to plug it into a non-Linux system. If it shows up as a regular hard drive, under Linux you can trea
It like a USB storage device. Otherwise you may have to go thegtkam route, which | describe later,
In the section, "Non-USB Storage Devices."

1.7.1. USB Storage Devices

Most modern desktop Linux distributions offer automatic management of USB storage devicesjust
plug in a USB key or other device, and KDE or Gnome will automatically create a new icon on your
desktop that you can click to access the device. If you have such a distribution, then using your
digital camera is easy: plug in the camera, click on the icon that appears on the desktop, and browse
It like you would any other hard drive. You can copy and pasteimages to your desktop or another
folder, and when you are done you can close the window, right-click on the icon, unmount the
camera, and unplug It.

If you don't have such a desktop environment, it still isn't too difficultyou just have to go through an
extra step or two. In order to mount your camera, you need to determine which SCSI drive Linux ha:
assigned it. To do this, runtail on your /var/log/syslog or /var/log/messages log file as root, and
then plug in the device. You should see output something like this:

# tail -f /var/log/ nessages

Jul 19 20:44:36 noses kernel: SCSI device sda: 58605120 512-byte hdw
sectors (30006 WMB)

Jul 19 20:44:36 npbses scsi.agent|[30251]: sd nod: | oaded sucessfully
(for disk)

Jul 19 20:44:36 noses kernel: /dev/scsi/hostO/busO/targetO/|un0: pl
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Jul 19 20:44:36 noses kernel: Attached scsi disk sda at scsi 0, channel 0, Id
O, lun O

Jul 19 20:49:16 noses kernel: usb 4-1: USB di sconnect, address 4

Jul 19 21:03: 26 npses -- MARK --

Jul 19 21:23: 26 nposes -- NMARK --

Jul 19 21:35:19 nposes kernel: usb 1-1: new full speed USB devi ce using uhci
hcd and address 3

Jul 19 21:35:19 nposes kernel: scsil : SCSI enmulation for USB Mass Storage
devi ces

Jul 19 21:35:22 npses usb. agent[4679]: usb-storage: already | oaded

In the output you can see that Linux assigned mydigital camera the sda device In this line:

Jul 19 20:44:36 npbses kernel: SCSI device sda: 58605120 512-byte hdw
sectors (30006 WMB)

To access the files on the camera, | becomer oot , create a mount point under /mnt, and then use the
mount command to access It:

# nkdir /mmt/ canera
# nount -t vfat /[/dev/sdal /mt/canera

Now | can browse to /mnt/camera either in the terminal or with a file manager and copy files from
the camera. | specified a filesystem type ofvfat because almost all digital camera media (indeed all
flash media) are formatted asvfat. When I'm finished, | unmount the drive and unplug it:

# unount /dev/sdal

Like with all USB storage devices, remember to unmount the camera before
unplugging it from the computer or powering it off. This ensures that all
changed files have been completely written to the camera. Unplugging any USB
drive while files are being written almost guarantees file damage.

1.7.2. Non-USB Storage Devices

Not all digital cameras operate as generic USB storage devices, even If they have a USB port. This is
particularly true of older digital cameras. To use one of these cameras you must usegtkam, digiKam,
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gphoto2, or another program that uses the libgphoto libraries to provide basic access to the files on
your digital camera.

Most major desktop distributions have packages for gtkam and libgphoto so you can use your
standard packaging tool to install them. Otherwise download the source from the officialgtkam page
at http://www.gphoto.org/proj/gtkam and compile it according to the installation instructions.

Before you run gtkam, connect the camera to the computer by the USB or serial port. Then start
gtkam through your application menu or type gt kamin a terminal. The main window appears fairly
blank by default, and the first step is to click Camera Add Camera to open a dialog that displays
the full list of cameras gtkam supports.

Click Detect for gtkam to probe the USB ports for your camera, or select it from the list of camera
models and click OK. You are dropped back to the main window that then presents you with
thumbnails of all your photos. gtkam doesn't provide a lot of photo-editing features; basically you car
zoom In and out on your photos and select some or all to save for later editing. Once you are
finished, be sure to close gtkam before you unplug your digital camera from the computer.
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Hack 7. Manage Photos with f-spot

N7

Install f-spot and get an iPhoto-like photo organization tool under Linux.

Digital cameras have become so cheap and ubiquitous that every moment is a picture opportunity
because there is always a cameraor camera phonewithin reach. And with the ever-declining cost of
flash storage media, the expense of taking just one more picture is so close to free that it hardly
counts. These days, even casual photographers have thousands ofimages they need to keep track of
and, because the photos are digital, they need to keep track of them on their computer.f-spot is a
tool that aims to bring ease of use and power to photo management in Linux. It has a tag-based
system of classifying groups of photos, as well as an integrated timeline feature that lets the user
manage large collections by the date the picture was taken.f-spot also features good "touch up" tools
that allow you to resize, crop, adjust color, and rotate groups of photos quickly without having to
resort to larger tools such as the GIMP. f-spot is currently maintained by Larry Ewing, who,
coincidentally, designed Tux the Penguin.

1.8.1. Install f-spot

f-spot is built on the Mono platform and, as such, requires the runtime to be installed. This iIs usually
handled by your Linux distributor, but might require the installation of Mono andGTK# by the end
user. You can find Mono and GTK# at http://www.go-mono.com. The latest source code to f-spot can
be found at its homepage at http://www.gnome.org/projects/f-spot. f-spot is still relatively young, so
updates are common. But even at its young age, f-spot already has some powerful features.

1.8.2. Import Your Pictures to f-spot

When you first launch f-spot, you are met by an import dialog box. From here you can choose a
folder to import your pictures from. (You can also search recursively inside folders and assign tags to
the pictures. I'll go into tagging later.) After selecting the folder and clicking OK,f-spot begins
Importing your photos. The graphical thumbnails in the progress screen let you monitor your photos
as they're being imported. When importing is complete, your photos will be thumbnailed in the main
f-spot window, ready to be managed.

1.8.3. View Your Pictures

f-spot starts out in Browse mode, which allows you to scroll through your pictures visually. At the top
of the browse window iIs a timeline. Many digital cameras attach EXIF metadata to the photos they
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take. To view this data, click on a picture and press Ctrl-1. Some of this data (such as when the date
the photo was taken) is extremely useful for organizing photos.f-spot parses this information and
allows you to browse your collection by date. Click on the box in the timeline and drag it to different
points Iin the timeline. When you release the box, the focus switches to the first picture taken on that
date, and the thumbnail "throbs" just a little to get your attention.

To view a picture In fullscreen mode, click on it to select it, and then click on the fullscreen button on
the toolbar. A slideshow view iIs also available on the toolbar.

1.8.4. Edit Your Pictures

Some of the newer, more expensive cameras keep track of their orientation and adjust automatically
but those of us with older, cheaper cameras still need to manually rotate our pictures so they look
right. Click on a picture, and then click on Rotate Left or Rotate Right to correct the picture's
orientation. To select multiple pictures hold down Ctrl while clicking. This allows you to select a grour
of pictures and rotate them all at once.

Double clicking on a photo putsf-spot into edit mode; this is useful for cropping pictures or applying
other touch-ups. In this mode you can press Ctrl-M to zoom in, and Ctrl-Shift-M to zoom out.
Scrolling the mouse wheel up or down also zooms in and out, respectively. When you're in this mode
a new toolbar appears on the bottom. From this toolbar you'll be able to do more advancedediting
such as cropping, red-eye reduction, and color adjustment. The dropdown list is used in conjunction
with the crop tool. Clicking and dragging on the image draws a box on the image. This is how you'll
measure a crop. Once you've drawn a box around the area you want to crop, click on the crop icon.
This crops the image according to the box you just drew. The dropdown list has a selection of pre-
made crop adjustmentsfor example 8 x 10. Selecting 8 x 10 in this dropdown list will restrict your
crop to that ratio. This allows you, for example, to edit an entire batch of shots to be 8 x 10 portraits

Before you go too crazy with the crop tool, you shoul<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>