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This document describes first how to import graphics into ITEX documents and
then covers a wide variety issues about their use. Readers can locate specific infor-
mation by checking the Table of Contents starting on page 5 or the Index starting
on page 122.

Importing graphics begins with specifying the graphicx package
\usepackage{graphicx}
and then using the \includegraphics command to insert the file

\includegraphics{file}

The \includegraphics command is covered in more detail in Section 7 on Page 22.
This document is divided into the following five parts

Part I: Background Information

This part provides historical information and describes basic KTEX terminol-
ogy. It also

e The Encapsulated PostScript (EPS) format, differences between EPS and
PS files, and methods for converting non-EPS graphics to EPS.

e The graphic formats that can be directly imported with pdfTEX (JPEG,
PNG, PDF, MetaPost) are described.

e Freeware/Shareware graphics software is described.

Part II: The I TEX Graphics Bundle

This part describes the commands in the graphics bundle which import, scale,
and rotate graphics. This part covers much of the information in the graphics
bundle documentation [7].

Part III: Using Graphics Inclusion Commands

This part describes how the graphics bundle commands are used to import,
rotate, and scale graphics. Three situations where graphics inclusion is modified
are also covered:
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Compressed EPS files and non-EPS graphic formats (TIFF, GIF, JPEG,
PICT, etc.) can also be inserted on-the-fly when dvips is used with an
operating system which supports pipes (such as Unix). When using other
operating systems, the non-EPS graphics must be converted to EPS be-
forehand.

Since neither INTEX nor dvips has any built-in decompression or graphics-
conversion capabilities, that software must be provided by the user.
Since many graphics applications support only ASCII text, the PSfrag
system allows text in EPS files to be replaced with IXTEX symbols or
mathematical expressions.

When an EPS graphic is inserted multiple times (such as a logo behind the
text or in the page header) the final PostScript includes multiple copies
of the graphics. When the graphics are not bitmapped, a smaller final
PostScript file can be obtained by defining a PostScript command for the
graphics.

Part IV: The figure Environment

There are several advantages to placing graphics in figure environments. Figure
environments automatically number graphics, allowing them to be referenced
or included in a table of contents. Since the figures can float to avoid poor
page breaks, it is much easier to produce a professional-looking document.

In addition to general information about the figure environment, this section
describes the following figure-related topics:

How to customize the figure environment, such as adjusting figure place-
ment, figure spacing, caption spacing, and adding horizontal line between
the figure and the text. Caption formatting can also be customized, al-
lowing users to modify the style, width, and font of captions.

How to create marginal figures and wide figures which extend into the
margins.

How to produce figures with landscape orientation in a portrait document.
How to place captions beside the figure instead of below or above the
figure.

For two-sided documents, how to ensure that a figure appears on an odd
or even page. Also, how to ensure that two figures appear on facing pages.
How to create boxed figures.

Part V: Complex Figures

This part describes how to construct complex figures that contain multiple
graphics.

How to form side-by-side graphics, side-by-side figures, and side-by-side
subfigures.

How to place a table next to a figure in the same float.

How to stack multiple rows of figures.

How to construct continued figures which can span multiple pages.
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Part 1
Background Information

1 Introduction

When TEX was written, PostScript/EPS, JPEG, GIF, and other graphic formats did
not exist. As a result, Knuth’s DVI format does not have direct support for imported
graphics. However, TEX allows DVI files to contain \special commands which pass
commands to programs which use DVI files. This allowed TEX and IXTEX to import
any graphic format which is supported by the DVI program being used.

For many years, DVI files were usually converted to PostScript and the standard
imported-graphic format was Encapsulated PostScript (EPS), which is a subset of
the PostScript language. Inserting EPS graphics in I¥TEX originally required the
low-level \special command. To make graphic-insertion easier and more portable,
two higher-level packages epsf and psfig were written for IXTEX2.09. In epsf, the
graphics insertion was done by the \epsfbox command, while three other commands
controlled graphic scaling. In psfig, the \psfig command not only inserted graphics,
it also scaled and rotated them. While the psfig syntax was popular, its code was not
as robust as epsf. As a result, the epsfig package was created as a hybrid of the two
graphics packages, with its \epsfig command using the \psfig syntax and much
of the more-robust \epsfbox code. Unfortunately, \epsfig still used some of the
less-robust \psfig code.

With the release of BTEX 2¢ in 1994, the IATEX3 team addressed the general
problem of inserting graphics in IXTEX. Their efforts produced the “IATEX graphics
bundle! which contains totally re-written commands that are more efficient, more
robust, and more portable than other graphics-insertion commands.

The graphics bundle contains the “standard” graphics package and the “extended”
graphicx package. While both packages contain an \includegraphics command,
the packages contain different versions of \includegraphics. The graphicx version
uses “named arguments” (similar to the \psfig syntax) which, although convenient,
violate the IATEX syntax guidelines which require that optional arguments be po-
sitional. As a compromise, two versions of \includegraphics were written, with
the graphics package following the IATEX syntax guidelines and the graphicx package
using the more-convenient named arguments. The graphicx \includegraphics sup-
ports scaling and rotating, but the graphics \includegraphics command must be
nested inside \rotatebox or \scalebox commands to produce rotating or scaling.

This document uses the graphicx package because its syntax is more convenient
than the graphics syntax. Since both packages have the same capabilities, the exam-
ples in this document can also be performed with the graphics package, although the
resulting syntax may be more cumbersome and slightly less efficient. For a more-
detailed description of the packages, see the graphics bundle documentation [7].

For backward-compatibility, the graphics bundle also includes the epsfig package
which replaces the original IXTEX 2¢ epsfig package. The new epsfig package de-
fines the \epsfbox, \psfig, and \epsfig commands as wrappers which simply call
the \includegraphics command. Since these wrappers are less efficient than the
straight \includegraphics command, the wrapped packaged should be used only

Note that there is a plain TEX version of the IXTEX graphics bundle. See the files in the directory
CTAN/macros/plain/graphics/
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for old documents, with \includegraphics used for all new documents.

In addition to improving EPS graphics-inclusion, the IXTEX graphics bundle also
addressed the problem of including non-EPS graphic formats such as JPEG and GIF.
Since DVI-to-PS converters generally did not support direct inclusion of most non-EPS
formats, inserting these graphics into PostScript documents required the graphics to
be converted into EPS ahead of time. While this ahead-of-time conversion is usually
still the best approach, the graphics bundle provided another option: on-the-fly
graphics conversion by the DVI-to-PS converter. Section 6.2 on Page 17 describes
graphics-conversion programs while Section 14 on Page 42 describes how to use non-
EPS graphics with DVI-to-PS converters.

When PostScript was the conventional final format for IATEX documents, the
process was a two-step procedure: (1) BTEX was used to create a DVI file, and (2) a
DVI-to-PS processor (such as dvips) was used to create a PostScript file. The advent
and subsequent popularity of Adobe’s PDF format initially added a third step to the
conventional process: (3) a tool such as Ghostscript?, Adobe Acrobat?, or PStill*
was used to convert the PostScript file to PDF.

However, not only was this three-step W TEX-dvips-ghostscript process cumber-
some, it made certain PDF features such as hyperlinks difficult to implement. To
correct this, Han Thé Thanh wrote a tool called TEX2PDF which modified the TEX
engine to produce PDF files directly from TEX. TEX2PDF was eventually renamed
pdfTEX and, with the help of many volunteers (and the blessing of Donald Knuth),
was extended to implement the full typesetting capabilities of TEX. While pdfTEX
nominally outputs PDF, it also has the capability of outputting the same DVI that
would be produced by TEX.

Just as the latex command uses TEX to process INTEX documents into DVI files,
the command pdflatex uses pdfTEX to process A TEX documents directly into PDF
files.

An important aspect of pdfTEX is its native inclusion of a variety of graphics
formats: JPEG, PNG, PDF, MetaPost. Although older versions of pdfTEX supported
native inclusion of TIFF files, the current version of pdfTEX does not support TIFF.

Also note that pdfTEX cannot not directly import EPS files®, which requires users
with EPS files to use a program like epstopdf which converts EPS files to PDF format,
although this prevents the direct use of PSfrag (see Section 15 on Page 45).

2 FKETgX Terminology

A box is any IWTEX object (characters, graphics, etc.) that is treated as a unit (see
[1, page 103]). Each box has a reference point on its left side. The box’s baseline
is a horizontal line which passes through the reference point (see Figure 1). When
ITEX forms lines of text, characters are placed left-to-right with their reference
points aligned on a horizontal line called the current baseline, aligning the characters’
baselines with the current baseline. IXTEX follows the same process for typesetting
graphics or other objects; the reference point of each object is placed on the current
baseline.

2Free software, see Section 6.1 on Page 17.
3Commercial software, see www.adobe . com
4Shareware, see www.pstill.com

SpdfTEX can directly import EPS files processed by PurifyEPS, see Section 5.5 on Page 17.

10
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Figure 1: Sample IXTEX Box

The size of each box is described by three lengths: height, depth, width. The
height is the distance from the reference point to the top of the box. The depth is
the distance from the reference point to the bottom of the box. The width is the
width of the box. The totalheight is defined as the distance from the bottom of the
box to the top of the box, or totalheight=height+depth.

The reference point of a non-rotated EPS graphic is its lower-left corner (see left
box in Figure 2), giving it zero depth and making its totalheight equal its height.
The middle box in Figure 2 shows a rotated graphic where the height is not equal to
the totalheight. The right box in Figure 2 shows a rotated graphic where the height
is zero.

< width —

height Graphics

K

Reference
Point

Figure 2: Rotated KTEX Boxes

3 Encapsulated PostScript

The PostScript language describes both graphics and text. The PostScript language
is used in conventional PostScript (PS) files to describe multiple-page documents
and also in Encapsulated PostScript (EPS) files to describe graphics for insertion
into documents. There are two main differences between PS and EPS files

e EPS files can contain only certain PostScript operators.

11



e EPS files must contain a BoundingBox line which specifies the size of the EPS
graphic.

3.1 Forbidden PostScript Operators

Since EPS graphics must share the page with other objects, the commands in an EPS
file cannot perform page operations such as selecting a page size (such as letter or
a4) or erasing the entire page with erasepage. The following PostScript operators
are not allowed in EPS files:

a3 a4 ab banddevice clear
cleardictstack copypage erasepage exitserver framedevice
grestoreall initclip initgraphics initmatrix letter
legal note prenderbands quit renderbands
setdevice setglobal setpagedevice setpageparams setsccbatch
setshared startjob stop

Although the following PostScript operators can be used in EPS files, they may cause
problems if not used properly.

nulldevice setcolortransfer setgstate sethalftone
setmatrix setscreen settransfer undefinedfont

Some of the above operators may cause the DVI-to-PS process to fail, while others
may cause strange problems such as graphics which are misplaced, invisible, or flash
on the screen. Since many of these operators do not affect the PostScript stack,
such problems can often be eliminated by simply deleting the offending PostScript
operator. Other cases may require complicated hacking of the PostScript code.

3.2 The EPS BoundingBox

By convention, the first line of a PostScript file specifies the type of PostScript
and is then followed by a series of comments called the header or preamble. (Like
ITEX, PostScript’s comment character is %). One of these comments specifies the
BoundingBox. The BoundingBox line contains four integers

1. The z-coordinate of the lower-left corner of the BoundingBox.
2. The y-coordinate of the lower-left corner of the BoundingBox.
3. The z-coordinate of the upper-right corner of the BoundingBox.

4. The y-coordinate of the upper-right corner of the BoundingBox.
For example, the first 5 lines of an EPS file created by gnuplot are

%'PS-Adobe-2.0 EPSF-2.0
%hCreator: gnuplot
J%/%DocumentFonts: Times-Roman
%/%BoundingBox: 50 50 410 302
%%EndComments

Thus the gnuplot EPS graphic has a lower-left corner with coordinates (50,50) and
an upper-right corner with coordinates (410,302). The BoundingBox parameters
have units of PostScript points which are 1/72 of an inch, making the above graphic’s
natural width 5 inches and its natural height 3.5 inches. Note that a PostScript point
is is slightly larger than a TEX point, which is 1/72.27 of an inch. In TEX and KTEX,
PostScript points are called “big points” and abbreviated bp while TEX points are
called “points” and abbreviated pt.

12



3.3 Converting PS files to EPS

Single-page PostScript files without any improper commands can be converted to
EPS by using one of the following methods for adding a BoundingBox line. Since
these methods do not check for illegal PostScript operators, they do not
produce usable EPS files unless the PS files are free of forbidden operators.

1. The most convenient option is to use the ps2epsi utility distributed with
Ghostscript (see Section 6.1 on Page 17), which reads the PostScript file, cal-
culates the BoundingBox parameters, and creates an EPS file (complete with
a BoundingBox) which contains the PostScript graphics.

The resulting file EPS file is in EPSI format, which means it contains an Inter-
change (low-resolution bitmapped) preview at the beginning of the file. Since
this preview is ASCII-encoded, it does not cause the Section 4.1 bufsize errors.
However, this EPSI preview increases the file size.

2. Another method of having ghostscript calculate the BoundingBox parameters
is to use the epstool utility, available for Unix, DOS, Windows, and OS/2 from

http://www.cs.wisc.edu/~ghost/gsview/epstool.htm

For example, the command
epstool --copy --bbox filel.eps file2.eps

analyzes the contents of filel.eps to determine the correct BoundingBox and
then copies the contents of filel.eps with the calculated BoundingBox into
file2.eps.

The epstool utility can also be used to add TIFF, WMF, EPSI bitmap previews
to an EPS file, or extract bitmap previews from an EPS file.

3. Alternatively, the BoundingBox parameters can be calculated and manually
inserted in the PostScript file’s BoundingBox line or specified in the graphics-
insertion command (e.g., the \includegraphics command’s bb option). There
are several ways to calculate the BoundingBox parameters

(a) Use Ghostview/GSview to display the PostScript graphic. As the pointer
is moved around the graphic, the pointer’s coordinates (with respect to
the lower-left corner of the page) are displayed. To determine the Bound-
ingBox parameters, record the pointer coordinates at the lower-left corner
of the graphic and the upper-right corner of the graphic.

(b) Print out a copy of the PostScript graphics and measure the horizontal
and vertical distances (in inches) from the lower-left corner of the paper
to the lower-left corner of the graphics. Multiply these measurements by
72 to get the BoundingBox’s lower-left coordinates. Likewise, measure the
distances from the lower-left corner of the paper to the upper-right corner
of the graphics to get the BoundingBox’s upper-right coordinates.

(c) The bbfig script uses a PostScript printer to calculate the BoundingBox.
bbfig adds some PostScript commands to the beginning of the PostScript
file and sends it to the printer. At the printer, the added PostScript com-
mands calculate the BoundingBox of the original PostScript file, printing
the BoundingBox coordinates superimposed on the PostScript graphic.
The bbfig script is available from

CTAN/support/bbfig/

13
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3.4 Fixing Non-standard EPS files

Some applications (such as Mathematica and FrameMaker) produce non-standard
EPS files which cannot be used in other programs such as ITEX. Some of these ap-
plications have developed their own “improved” flavor of PostScript with additional
features, while other applications use poor PostScript programming. Often these
non-standard EPS can be easily fixed by scripts provided by either the software com-
panies themselves or by PostScript-savvy users. Check the software manufacturer’s
web page or search USENET groups associated with the software.

4 How EPS Files are Used by ETEX

When processing a dvips-style document, the EPS files are used by both KIEX and
the DVI-to-PS converter.

1. IATEX scans the EPS file for the BoundingBox line, which tells INTEX how much
space to reserve for the graphic.

2. The DVI-to-PS converter then reads the EPS file and inserts the graphics in the
Ps file.

This has the following ramifications

e If the BoundingBox parameters are specified in the graphics-insertion command
(e.g., the bb option of \includegraphics is used) then IATEX never even reads
the EPS file. In fact, the EPS file does not even need to exist when KITRX is
run.

e Since TEX cannot read non-ASCII files and cannot spawn other programs, IXTEX
cannot read the BoundingBox information from compressed or non-EPS graph-
ics files. In these cases, the BoundingBox parameters must be specified in the
graphics-insertion command (e.g., in the bb option of the \includegraphics
command) or stored in a non-compressed text file (see Section 14 on Page 42).

e The EPS graphics are not included in the DVI file. Since the EPS files must
be present when the DVI file is converted to PS, the EPS files must accompany
DVI files whenever they are moved.

e The EPS graphics may not appear in some DVI viewers. To help the user with
placement of the graphics, these DVI viewers generally display the BoundingBox
in which the graphics will be inserted.

4.1 Line Buffer Overflow

TEX reads ASCII files one line at a time, putting each line in its line buffer, which
is often about 3000 characters long. If any of the lines of the EPS file is longer than
the line buffer, the following error is displayed

Unable to read an entire line--bufsize=3000.
Please ask a wizard to enlarge me.

Since EPS rarely have lines longer than 3000 characters, there are two possible causes
of such an error

1. The EPS file contains a long binary preview.

Some applications place a binary preview of the graphics at the beginning of
the EPS file. This allows applications (such as DVI viewers) to display the
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graphics even though the application cannot interpret PostScript. Currently,
relatively few TpX-related applications use such previews.

If the binary preview is smaller than the line buffer, the \includegraphics
command skips over the preview®. However, the overfull bufsize error occurs
if the binary preview is larger than the line buffer. There are a couple work-
arounds for this problem

(a) If the preview won’t be used, the problem can be avoided by either deleting
it with a text editor or by preventing the original graphics application from
creating the preview.

(b) Since I4TEX reads the EPS file to only obtain the BoundingBox parame-
ters, WTEX does not read the EPS file if the BoundingBox parameters
are provided by the graphics-insertion command (e.g., the bb option to
\includegraphics)

. The file’s end-of-line characters are corrupted by an improper trans-
fer.

The following problem does not occur with most recent TEX distributions whose
versions of TgX are smart enough to identify all end-of-line characters.

Different platforms use different end-of-line characters: Unix uses a line feed
character (~J), Macintosh uses a carriage return ("M), while DOS/Windows
uses a carriage return and line feed pair ("M~J). For example, if an EPS file is
transferred in binary mode from a Macintosh to a Unix machine, the Unix TEpX
doesn’t see any ~J end-of-line characters and thus thinks the entire file is one
big line, overfilling the line buffer.

If the EPS file has no binary sections (e.g., no binary preview and no embedded
graphics) this problem can be avoided by transferring the EPS file in text
mode. However, EPS files with binary sections must be transferred with binary
mode, since the text mode transfer may corrupt the binary section. Since this
binary transfer does not translate the end-of-line characters, the BoundingBox
information must be provided by the graphics-insertion command (e.g., the bb
option to \includegraphics).

5 PDF Graphics

As mentioned earlier, pdfTEX can directly import the PDF, PNG, JPEG, and Meta-
Post graphic formats. This section provides a short description of these formats.
The commands for inserting these graphics into pdfIATEX are described in Section 7
on Page 22.

5.1 JPEG

JPEG is a compression standard authored by Joint Photographic Experts Group
(JPEG) Committee

http://www. jpeg.org/

5Note that \psfig and other obsolete graphics commands did not have the ability to skip over
binary previews
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The JPEG format is a compression standard for bitmap graphics which uses a lossy”
compression scheme. In particular, its compression does not preserve lines and sharp
edges, making it poorly suited for line drawings and or graphics with sharp features.

5.2 PNG

For many years the GIF format was the standard for compressed bitmaps for icons
and other line drawings, since its lossless LZW compression does not distort sharp
edges. Unisys’s enforcement of its LZW patent coupled with some GIF technical
limitations (such a limit of 256 colors) spurred the development of the Portable
Network Graphics (PNG) format by a group eventually called the PNG Development
Group

http://www.libpng.org/pub/png/

Like GIF, PNG uses lossless compression which is suitable for line drawings. While
PNG can be used on any bitmap, JPEG’s lossy compression is often better than
PNG for photographs and other bitmaps without sharp edges (where “better” means
producing smaller files without distortion noticeable by the naked eye).

5.3 PDF

Adobe’s Portable Document Format (PDF) shares many similarities to its Adobe
sibling PostScript. Like PostScript, PDF can contain text, vector drawings, and
bitmap drawings. A PDF file can contain an entire document or just a single drawing
(similar to EPS).

PDF is not only the primary output format of pdfTEX, but PDF also is the most
common method for importing vector graphics into pdfTEX. Many graphics pro-
grams allow their graphics output to be directly saved in PDF format. Programs
without direct PDF output can instead output EPS vector graphics which can be eas-
ily converted to PDF vector graphics by the epstopdf conversion program available
from CTAN as a Windows executable or as a perl script for use on other platforms
such as Unix/Linux or MacOS X

CTAN/support/epstopdf/

5.4 MetaPost

MetaPost is a graphics language written by John Hobby that is based on Donald
Knuth’s METAFONT, but with the added capability of outputting PostScript. Infor-
mation about MetaPost is available from

http://www.tug.org/metapost.html
http://cm.bell-labs.com/who/hobby/MetaPost.html

and is documented in [25].
MetaPost can be used inn dvips-style A TEX documents and also can be used
directly® by pdfIATEX documents.

"Lossy compression means that the compression process loses data. That is, decompresssing a
lossy-compressed bitmap does not produce the original bitmap. Conversely, no data is lost during a
lossless compression, so decompressing a lossless-compressed bitmap produces the original bitmap.

8pdfIATEX actually uses ConTeXt code by Hans Hagen to convert MetaPost graphics into PDF
on-the-fly, however this is transparent to users.
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The following procedure uses the pstoedit utility along with MetaPost (mpost)
to convert an EPS file named graphic.eps into a MetaPost file name graphic.mps
pstoedit -f mpost graphic.eps graphic.mp
mpost graphic.mp
rename graphic.l graphic.mps

5.5 PurifyEPS

Scott Pakin’s purifyeps utility is able to convert many (but not all) EPS to a
“purified” version that can be read by both IXTEX and pdfIATEX.
You need all of the following in order to run purifyeps:

PurifyEPS Available from CTAN/support/purifyeps/ where CTAN/ should be re-
placed by any of the CTAN sites listed on page 3.

Perl Available from http://www.cpan.org
pstoedit Available from http://www.pstoedit.net/pstoedit

mpost from a ITEX distribution that includes MetaPost.

6 Graphics Software

6.1 Ghostscript

Ghostscript is a PostScript/PDF interpreter which runs on most platforms and is
distributed for free?. This allows PostScript, EPS, and PDF files to be displayed
on the screen and printed to both Postscript and non-PostScript printers. AFPL
Ghostscript is available from the Ghostscript home page

http://www.cs.wisc.edu/~ghost/

These sites contains pre-compiled Windows/DOS/0OS/2 and Macintosh executables,
along with ready-to-compile source code for Unix/VMS. Also available are graphical
interfaces (such as GSview, Ghostview, GV, etc) for Ghostscript which makes the
viewing of PostScript much easier.

6.2 Graphics-Conversion Programs

The following freeware and shareware programs convert between graphics format.
In dvips-style documents, these programs can convert non-EPS graphics to EPS. In
pdfIATEX documents, these program can convert graphics to one of the supported
formats (PDF, PNG, JPEG). Some of the programs allow command-line conver-
sion which makes it possible to convert the graphics on-the-fly (see Section 14.2 on
Page 43).

9 Although AFPL Ghostscript (formerly known as Aladdin Ghostscript) is distributed for free,
it is not in the public domain. It is copyrighted and comes with certain limitations such as no
commercial distribution. When versions of Aladdin Ghostscript become approximately one year
old, Aladdin releases them as “GNU Ghostscript” whose use is governed by the less-restrictive GNU
Public License.
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ImageMagick

ImageMagick is a free open-source software suite to create, edit, and compose
bitmap images. It can read, convert and write images in a large variety of
formats. Images can be cropped, colors can be changed, various effects can be
applied, images can be rotated and combined, and text, lines, polygons, ellipses
and Bezier curves can be added to images and stretched and rotated.

For example, when ImageMagick’s convert is on the operating system path,
the following command

convert file.jpg file.eps

stores an EPS version of file.jpg in file.eps.

Multiple files can be converted with the wildcard
convert *.gif images.png

creates PNG versions of all the GIF files in the current directory and stores
them as

images-0.png
images-1.png

Saving the resulting PNG files with the same base filename as the original GIF
files is more involved since it requires writing a shell script or Windows batch
file.

ImageMagick runs on all major operating systems and Binaries and information
can be downloaded from

http://www.imagemagick.org/

GraphicsMagick

The ImageMagick interface periodically changes, causing incompatibility with
code that uses ImageMagick. As a result, the GraphicsMagick project was
started in November 2002 as a fork from ImageMagick 5.5.2, with the goal of
providing a set of graphics-conversion utilities with a stable interface and an
emphasis on fixing bugs over adding new features.

GraphicsMagick runs on Unix/Linux, Cygwin, MacOS X, and Windows. Bina-
ries and source code can be downloaded from

http://wuw.graphicsmagick.org/

NetPBM
NetPBM is a free open-source version of the now-unsupported PBMPLUS package.

NetPBM is a toolkit for manipulation of graphic images, including conversion of
images between a variety of different formats. There are over 220 separate tools
in the package including converters for about 100 graphics formats. NetPBM uses
the commandline and doesn’t have a graphical interface.

Most Linux distributions and the Cygwin Project include NetPBM packages.
Binary distributions of NetPBM for Windows, MacOS X, and other operating
systems can be downloaded from
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http://netpbm.sourceforge.net/

Irfanview

Irfanview is an excellent, easy-to-install graphic viewer for Windows that is
compact and fast. Irfanview supports viewing and converting between a wide
variety of file formats, and provides basic image editing (such as cropping,
resampling, color/brightness adjustments, etc). Irfanview supports both GUI
and commandline operation, including batch mode.

For example, when Irfanview’s executable i_view32.exe is on the Windows
path, the following command

i_view32 *.gif /convert=*.png

creates PNG versions of all the GIF files in the current directory, storing them
in files with .png extensions and the same base name as the original GIF files.

Irfanview can be downloaded from
http://wuw.irfanview.com/

Irfanview is freeware for personal, academic, and non-profit users. Commercial
users are asked to donate a $12 registration fee.

Graphic Converter

Graphic Converter is $30 shareware for Macintosh which reads about 190
graphic formats and exports about 75 formats. For information, see

http://www.lemkesoft.de/

WMF2EPS

WMF2EPS is a $20 shareware WMF-to-EPS conversion program which runs on
Windows. It is available from

CTAN/nonfree/support/wmf2eps/

where CTAN/ should be replaced by any of the CTAN sites listed on page 3.
The software can also be downloaded from the WMF2EPS homepage

http://www.wnf2eps.de.vu/

The homepage also includes other information, including links to Adobe-compatible
printer drivers (which is required for WMF2EPS).

KVEC

KVEC is shareware ($25 for non-commercial use, $50 for commercial use) which
converts bitmap graphics (BMP, GIF, TIFF, etc) into PostScript and other
vector formats. KVEC is available for Windows, OS/2, Linux, Unix, Macintosh,
and BeOS. More information is available at

http://www.kvec.de
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XV

xv is an interactive image manipulation program for the X Window System.
While it has graphics-conversion capability, xv was designed for image manip-
ulation program and thus is not tailored for graphics conversion (for example,
it does not provide command-line capabilities so graphics must be one-by-one.

xv is $25 shareware for non-commercial use, with the $25 registration manda-
tory for commercial use. More information is available from

http://www.trilon.com/xv/xv.html

GIMP

GIMP (GNU Image Manipulation Program) is a freely available image ma-
nipulation program which duplicates much of the functionality of PhotoShop.
GIMP is available for Unix/Linux, Windows, and MacOS X. More information
is available at

http://www.gimp.org/

6.3 Level 2 EPS Wrappers

Level 2 PostScript supports several compression schemes, including DCT (used in
JPEG files) and LZW (used in many TIFF files). Additionally, this binary data can
be ASCII-encoded as ASCII85 or ASCITHex (which produces ASCII files which are
125% and 200%, respectively, of the original binary size). The fact that Level-2 EPS
supports these compression schemes allows a Level-2 EPS file to be constructed as a
wrapper around a JPEG file or TIFF file. This produces better quality and smaller
files than converting the graphics to conventional EPS. If one has a Level 2 PostScript
printer, it is better to use the following wrapper programs instead of the conversion
programs listed above. Since the resulting PostScript files can only be printed on
Level 2 printers, the documents are less portable.

Note that, by default, dvips strips the comment lines (those lines which begin
with %%) from any included EPS graphics. Since ASCII85-encoded level-2 graphics can
have lines beginning with %%, users including ASCII85-encoded level-2 EPS files must
use the dvips -KO (K followed by a zero) option to prevent dvips from stripping
comment lines. Note ASCITHex level-2 encoding does not have this problem.

jpeg2ps
A JPEG graphic can be converted to level 2 PostScript by the C program
jpeg2ps, which can be compiled Unix, DOS, and other systems. jpeg2ps is
available from

CTAN/nonfree/support/jpeg2ps/
http://www.pdflib.com/products/more/jpeg2ps.html
http://gnuwin32.sourceforge.net/packages/jpeg2ps.htm

where CTAN/ should be replaced by any of the CTAN sites listed on page 3.

jpeg2ps supports three types of level-2 encoding: ASCII85 (default), 8-bit
binary (using jpeg2ps -b), or 7-bit ASCIIHex (using jpeg2ps -h).
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tiff2ps

A TIFF graphic can be converted to LZW-encoded Level-2 PostScript by using
tiff2ps, which can be compiled on Unix, DOS, Mac, and VMS platforms. The
source code for tiff2ps is available from the following three sites

http://www-mipl. jpl.nasa.gov/~ndr/tiff/html/tools.html
ftp://ftp.sgi.com/graphics/tiff/

ImageMagick’s level-2 EPS Capability

As described in Section 6.2 on Page 17, ImageMagick can convert between a
large number of graphics formats. Since one of these formats is level-2 EPS,
ImageMagick has the same functionality as the level-2 wrappers listed above.
For example,

convert file.jpeg file.eps2

creates a level-2 EPS version of file. jpeg and stores it in file.eps2.

6.4 Editing PostScript

While the graphics in an EPS file can be modified by editing the file’s PostScript
commands, this is difficult for most people. Instead, it is easier to use the following
programs to edit EPS graphics

pstoedit
pstoedit is a free program for Unix/Linux and Windows which converts Post-
Script and PDF graphics into vector formats (such as Xfig’s .fig format).
More information is available at

http://www.pstoedit.com/

Mayura Draw

Mayura Draw (formerly known as PageDraw) is $39 shareware for Windows
3.1/95/NT which is available from

http://www.mayura.com/

When used with ghostscript, Mayura Draw can edit PostScript files.

xfig

Xfig is a free drawing program for Unix/Xwindow available from
http://www.xfig.org/

Xfig can import EPS drawings and add annotations, but currently cannot
modify the original EPS graphics.
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Specifying
A Driver

Part 11
The ETEX Graphics Bundle

This part provides an overview of The INTEX Graphics Bundle. More detail can be
found in the graphics bundle documentation [7] or the BTEX Graphics Companion

4.

7 Graphics Inclusion

Graphics are imported using the graphicx package’s \includegraphics command
Syntax: \includegraphics[options]{filename}

where the options are listed in Tables 1, 2, and 3. Since \includegraphics does not
end the current paragraph, it can place graphics within text such as e or &.

7.1 Graphics Driver

The user must specify a graphics driver which tells the graphics package how to
process the imported graphic. The graphics bundle currently supports 18 different
drivers, but this document only covers the two most common drivers: the dvips
driver for dvips-style documents!? and the pdftex driver for for pdfIATEX docu-
ments. If the user wants to use either of these drivers, the driver usually does not
need to be explicitly specified, as the graphics.cfg in most IATEX distributions is

smart enough to specify the correct driver!!.

If the user needs to specify a driver, it can be specified in one of three ways
1. The default can be specified in the graphics.cfg file.
2. Any driver specified as a \documentclass option overrides the driver specified
in graphics.cfg.

3. Any driver specified as an option in \usepackage{graphics} overrides the
drivers specified in the previous two manners.

7.2 Graphics Inclusion for DVIPS-style Documents

The best-supported graphics format for dvips-style documents is EPS. When the
document is processed with latex, the following command

\includegraphics{file.eps}

includes the graphics from the EPS file file.eps at its natural size. When the
specified filename has no extension

\includegraphics{file}

then \includegraphics appends the extensions in the \DeclareGraphicsExtensions
extension list (See Section 9.1 on Page 29).

10Where latex processes the INTEX file into a DVI file, which then is subsequently processed into
PostScript form by dvips.

"The graphics.cfg file detects whether the document is being processed by latex or pdflatex
and specifies a dvips option when for latex and a pdftex option for pdflatex.
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7.3 Graphics Inclusion for pdfTEX Documents

pdfTEX supports the direct importing of PDF, PNG, JPEG, and MetaPost graphics.
When the document is processed with pdflatex, the following commands

\includegraphics{file.pdf}
\includegraphics{file.png}
\includegraphics{file. jpg}

\includegraphics{file.mps}

include the graphics from the PDF file file.pdf, the PNG file file.png, and the
JPEG file file. jpg, and the MetaPost file file.mps at their natural size. When the
specified filename has no extension

\includegraphics{file}

then \includegraphics appends the extensions in the \DeclareGraphicsExtensions
extension list (See Section 9.1 on Page 29).

7.4 Documents to be Processed by both BTEX and pdfETEX

It is often desired to allow a document to be processed by either INTEX or pdfIATEX,
with ITEX and dvips used when PostScript output is needed and pdfIATEX to be

used when PDF output is needed. Two things change when switching between IATEX
and pdfIATEX:

e The appropriate graphicx driver changes.

e The graphic types that can be directly imported change.
The following steps adjust these things, allowing a document to be processed by
either NTEX or pdfIATREX:

1. Create two copies'? of each graphic to be imported:

(a) An EPS version which is imported when latex processes the document.

(b) A PNG, PDF, JPEG, or MetaPost version which is imported when pdflatex
processes the document.

2. Do not specify dvips or pdftex as an option in the \documentclass or the
\usepackage{graphicx} commands. Instead, the graphic.cfg command should
automatically pass the appropriate option to the graphicx package.

3. When using the \includegraphics command to insert the graphics, do not
specify any extension. For example:

\includegraphics{graphic}
The default extension list defined in dvips.def causes IXTEX to import the EPS
version of the graphics while the default extension list defined in pdftex.def

causes pdfIATEX to import the PNG, PDF, JPEG, or MetaPost version of the
graphics (see Section 9.1 on Page 29).

4. Do not directly use PSfrag. If PSfrag substitution is needed, use the method
described in Section 15.5 on Page 48.

123ometimes PurifyEPS (see Section 5.5 on Page 17) can be used to create a single file that can
be used by both BTEX and pdfETEX
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Specifying
Width

Specifying
Height

7.4.1 Conditional Code with the ifpdf Package

The ifpdf package’s \ifpdf command detects'® whether the document is being
processed by latex or pdflatex, allowing the document to have conditional code.
For example, since it may be advisable to minimize the length of the extension list
(as described in Section 9.1) the \ifpdf command can be used to customize the
extension list

\usepackage{ifpdf}
\ifpdf
\DeclareGraphicsExtensions{.pdf, .png, . jpg, .mps}
\else
\DeclareGraphicsExtensions{.eps}
\fi
If the user wants the conditional code to use different \documentclass options, the

follow code allows the \ifpdf command to be defined before the \documentclass
command

\RequirePackage{ifpdf}
\ifpdf
\documentclass [pdftex]{article}
\else
\documentclass[dvips]{article}
\fi
This code passes the [pdftex] option if the document is being processed by pdflatex
and passes the [dvips] option if the document is being processed by latex. As
described in Section 7.1 on Page 22, this code is generally not needed since most
distributions automatically do this in their graphics.cfg file.

7.5 Specifying Width, Height, or Angle

The command
\includegraphics[width=3in]{file}

includes the graphics from the specified file such that its width is 3 inches. Instead of

specifying a fixed width (such as 3 inches) specifying the width in terms of scalable

lengths'* makes the graphic layout more robust. For example, the command
\includegraphics [width=\1linewidth]{graphic}

scales the included graphic to be as wide as the current text. The command
\includegraphics[width=0.80\1linewidth]{graphic}

makes the included graphic 80% as wide as the current text. When the calc package

is used, the following command causes the graphics to be 2 inches more narrow than
the current text

\includegraphics [width=\1linewidth-2.0in]{graphic}

Similarly, the command

13Historically, one method for doing this detection was to use the fact that \pdfoutput was
defined only if pdfIATEX was processing the document. However, many TEX distributions now have
their latex command actually execute pdfIATEX in DVI mode, causing \pdfoutput to be defined
when both latex and pdflatex are executed. The ifpdf package solves this problem by providing
a conditional command that robustly determines whether the document is being processed directly
into a PDF file.

'4The predefined scalable lengths are:
\textwidth is the width of the document’s normal text.
\linewidth is the width of lines for the current environment.
em is the width of a capital M for the current font.

ex is the height of a lowercase x for the current font.
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Table 1: includegraphics Options

height

The height of the graphics (in any of the accepted TEX units).

totalheight

The totalheight of the graphics (in any of the accepted TEX units).

width

The width of the graphics (in any of the accepted TEX units).

scale

Scale factor for the graphic. Specifying scale=2 makes the graphic twice as large
as its natural size.

angle

Specifies the angle of rotation, in degrees, with a counter-clockwise (anti-clockwise)
rotation being positive.

origin

The origin command specifies what point to use for the rotation origin. By default,
the object is rotated about its reference point.

The possible origin points are the same as those for the \rotatebox command in
Section 8.3 on Page 28. For example, origin=c rotates the graphic about its center.

bb

Specifies BoundingBox parameters. For example bb=10 20 100 200 specifies that
the BoundingBox has its lower-left corner at (10,20) and its upper-right corner at
(100,200).

Since \includegraphics automatically reads the BoundingBox parameters from
the EPS file, the bb option is usually not specified. It is useful if the BoundingBox
parameters in the EPS file are missing or incorrect.

Table 2: includegraphics Cropping Options

viewport

Specifies what portion of the graphic to view. Like a BoundingBox, the area is
specified by four numbers which are the coordinates of the lower-left corner and
upper-right corner. The coordinates are relative to lower-left corner of the Bound-
ingBox.

For example, if the graphic’s BoundingBox parameters are 50 50 410 302,
viewport=50 50 122 122 displays the l-inch square from the lower left of the
graphic, and viewport=338 230 410 302 displays the 1-inch square from the up-
per right of the graphic.

The clip option (see Table 3) must be used to prevent the portion of the graphic
outside the viewport from being displayed.

trim

An alternate method for specifying what portion of the graphic to view. The four
numbers specify the amount to remove from the left, bottom, right, and top side,
respectively. Positive numbers trim from a side, negative numbers add to a side.
For example, trim=1 2 3 4 trims the graphic by 1 bp on the left, 2 bp on the
bottom, 3 bp on the right, 4 bp on the top.

The clip option (see Table 3) must be used to prevent the trimmed portion from
being displayed.
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Table 3: includegraphics Boolean Options

clip Specifying clip=false the entire graphic appears, even if portions appear
outside the viewing area. (default)
When clip or clip=true is specified, any graphics outside of the viewing area
are clipped and do not appear.

draft Specifying draft or draft=true prevents the graphic from being included in

the document. The graphic’s BoundingBox and filename are displayed in place
of the graphic, making it faster to display and print the document.
Specifying draft=false causes the EPS graphic to be inserted.

keepaspectratio When keepaspectratio is not specified, specifying both the width and either

height or totalheight causes the graphic to be scaled anamorphically to fit
both the specified height and width.

When keepaspectratio is specified, specifying both the width and either
height or totalheight makes the graphic as large as possible such that its
aspect ratio remains the same and the graphic exceeds neither the specified
height nor width.

Specifying
Angle

\includegraphics [height=2cm] {file}

includes the graphics from the specified file scaled such that its height is 2 cm. The
\includegraphics command also includes a totalheight option for specifying a
graphic’s totalheight. (See Section 2 on Page 10 for the definition of height and
totalheight).

The \includegraphics command’s angle option specifies the angle of the included
graphic

\begin{center}
\includegraphics [angle=45]{graphic}
\end{center}

includes the graphic at its natural size and then rotates it by 45 degrees counter-
clockwise (anti-clockwise).

7.5.1 Specifying Angle and Height or Width

Since the \includegraphics options are interpreted from left to right, the order in
which the angle and size are specified makes a difference. For example

\begin{center}
\includegraphics[angle=90,totalheight=1cm]{graphic}
\includegraphics[totalheight=1cm,angle=90]{graphic}

\end{center}

produces

Graphic
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The first box is rotated 90 degrees and then scaled such that its height is one cen-
timeter. The second box is scaled such that its height is one centimeter and then it
is rotated 90 degrees.

Note that the two graphics in the above figure are separated by an interword
space because the first \includegraphics line did not end with a %.

8 Rotating and Scaling Objects

In addition to the \includegraphics command, the graphicx package includes 4
other commands which rotate and scale any IXTEX object: text, EPS graphic, etc.

\scalebox{h-scale} [v-scale] {argument}
\resizebox{width}{height}{argument}
\resizebox*{width}{totalheight}{argument}
\rotatebox [options]{angle}{argument}

Since the graphicx \includegraphics command supports rotating and scaling op-
tions such as angle and width, the commands in this section rarely need to be used
with EPS graphics. For example,

\includegraphics[scale=2]{file}
\includegraphics[width=4in]{file}
\includegraphics[angle=45]{file}

produce the same three graphics as

\scalebox{2}{\includegraphics{f