
LaPrint Users Guide(LaPrint Version 3.16)Arno LinnemannControl and AutomationDepartment of Eletrial and Computer EngineeringUniversity of KasselD-34109 KasselGermanylinnemann�uni-kassel.deSeptember 13, 2004AbstratLaPrint is a Matlab funtion to print Matlab graphis for inlusion in LATEX douments.LaPrint reates an eps-�le and a tex-�le. The tex-�le ontains the annotation of the �guresuh as titles, labels and texts. The eps-�le ontains the non-text part of the �gure and isalled by the tex-�le. The main advantage of using LaPrint is that the annotation an beneatly (e.g., inluding math mode and fany font onstruts) set within LATEX. LaPrintan be used from the ommand line or via a graphial user interfae (GUI). This noteintrodues into LaPrint. It is assumed that the reader is familar with LATEX and Matlab.
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1 What LaPrint does ...LaPrint performs the following tasks:� Replae all ourenes of text in the Matlab �gure by tags;� Save the modi�ed �gure in postsript format (eps-�le);� Create a tex-�le whih ontains ommands of the LATEX psfrag pakage to replae thetags by the original text and to all the postsript �le.When the tex-�le is inluded in a LATEX - doument, all text will be set within LATEX. Thee�et of using LaPrint is illustrated by the example on the titlepage of this doument.2 PrerequisitesMatlab 6.1 or above is required. To proess the LATEX �le, a LATEX ompiler (inluding thepakages 'graphix' and 'psfrag') and a dvi-to-postsript onverter (like dvips) is required.Optional tools are a postsript-viewer (like ghostview), a postsript bounding box onverter(like epstool) and the LATEX pakages olor and eps�g. Full olor support requires Matlab 6.5or above.3 Download and InstallationThe most reent version of LaPrint is available from the 'Matlab Central File Exhange' athttp://www.mathworks.de/matlabentral/fileexhange/loadFile.do?objetId=4638&objetType=fileThe most reent version of this doument is available fromhttp://www.uni-kassel.de/fb16/rat/matlab/laprint/laprintdo.psLaPrint omes as a single ready-to-run m-�le, whih has to be plaed somewhere in theMatlab searh path. If LaPrint is intended to internally all LATEX and friends, the (systemdependent) exeutables have to be de�ned using the GUI (see below).Before opening a Matlab �gure to be printed with LaPrint, the Matlab TEX interpretershould be swithed o� by typing>> set(0,'defaulttextinterpreter','none')One might onsider plaing this ommand into the startup.m �le.4 Getting startedLet's start with a very simple Matlab graphis>> set(0,'defaulttextinterpreter','none')>> figure(1), lf>> plot([1 2℄)>> ylabel('A straight line')LaPrint an be used from the ommand line (equivalently, from an m-�le) or via a GUI. Let'sstart with the GUI, whih is opened by typing2



>> laprintChek that the �rst text �eld refers to Figure No. 1 and enter a �lename in the seondtext �eld (e.g., myfirstfig). Pushing the "Go!"-Button prints Figure No. 1 into the �lesmyfirstfig.eps and myfirstfig.tex. These �les an be inluded in a LATEX doument(myfirstdo.tex, say) as follows:\doumentlass{artile}\usepakage{graphix,olor,psfrag}\begin{doument}Here omes a Matlab figure reated with \texttt{LaPrint}:\\\input{myfirstfig.tex}\end{doument}Translating this �le with LATEX and onverting the dvi-�le to postsript (using, e.g., dvips)leads to a postsript doument (�le myfirstdo.ps), whih should look as follows (redued insize for presentation purposes):
Here omes a Matlab �gure reated with LaPrint:PSfrag replaements

Astraightline
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1
myfirstdo.psObserve that the text part of the �gure (the tik labels and the ylabel, in this ase) are printedusing LATEX fonts.Let us now add spei� LATEX onstruts to the �gure:3



>> xlabel('Try \textbf{bold} or {\Large Large} text.')>> text(1.1,1.8,'Try math mode: $C=\int_0^\infty f_1(\tau)d\tau$')Save the modi�ed �gure using LaPrint (keep the basename myfirstfig to overwrite the exist-ing �les) and push "Go!". The ompilation of the �le myfirstdo.tex using latex/dvips leadsto the following �gure in the resulting doument myfirstdo.ps:PSfrag replaements
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To understand what LaPrint has done, let us have a look at the �les myfirstfig.eps andmyfirstfig.tex, whih have been reated by LaPrint. myfirstfig.eps ontains the followinggraphis:
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Thus it ontains, for eah text portion of the �gure, ertain tags (s03, x01, et.). Atually,LaPrint has reated a opy of the original �gure and has replaed all text by tags.4



The �le myfirstfig.tex, ontains the following text:% This file is generated by the MATLAB m-file laprint.m. It an be inluded% into LaTeX douments using the pakages graphix, olor and psfrag.% It is aompanied by a postsript file. A sample LaTeX file is:% \doumentlass{artile}\usepakage{graphix,olor,psfrag}% \begin{doument}\input{myfirstfig}\end{doument}% See http://www.mathworks.de/matlabentral/fileexhange/loadFile.do?objetId=4638% for reent versions of laprint.m.%% reated by: LaPrint version 3.16 (13.9.2004)% reated on: 13-Sep-2004 21:13:29% eps bounding box: 15 m x 11.25 m% omment:%\begin{psfrags}%\psfragsanon%%% text strings:\psfrag{s03}[b℄[b℄{\olor[rgb℄{0,0,0}\setlength{\tabolsep}{0pt}\begin{tabular}{}A straight line\end{tabular}}%\psfrag{s04}[t℄[t℄{\olor[rgb℄{0,0,0}\setlength{\tabolsep}{0pt}\begin{tabular}{}Try \textbf{bold} or {\Large Large} text.\end{tabular}}%\psfrag{s05}[l℄[l℄{\olor[rgb℄{0,0,0}\setlength{\tabolsep}{0pt}\begin{tabular}{l}Try math mode: $C=\int_0^\infty f_1(\tau)d\tau$\end{tabular}}%%% xtiklabels:\psfrag{x01}[t℄[t℄{1}%\psfrag{x02}[t℄[t℄{1.1}%\psfrag{x03}[t℄[t℄{1.2}%\psfrag{x04}[t℄[t℄{1.3}%\psfrag{x05}[t℄[t℄{1.4}%\psfrag{x06}[t℄[t℄{1.5}%\psfrag{x07}[t℄[t℄{1.6}%\psfrag{x08}[t℄[t℄{1.7}%\psfrag{x09}[t℄[t℄{1.8}%\psfrag{x10}[t℄[t℄{1.9}%\psfrag{x11}[t℄[t℄{2}%%% ytiklabels:\psfrag{v01}[r℄[r℄{1}%\psfrag{v02}[r℄[r℄{1.1}%\psfrag{v03}[r℄[r℄{1.2}%\psfrag{v04}[r℄[r℄{1.3}%\psfrag{v05}[r℄[r℄{1.4}%\psfrag{v06}[r℄[r℄{1.5}%\psfrag{v07}[r℄[r℄{1.6}%\psfrag{v08}[r℄[r℄{1.7}%\psfrag{v09}[r℄[r℄{1.8}%\psfrag{v10}[r℄[r℄{1.9}%\psfrag{v11}[r℄[r℄{2}%%% Figure:\resizebox{12m}{!}{\inludegraphis{myfirstfig.eps}}%\end{psfrags}% 5



%% End myfirstfig.texThus, it ontains psfrag ommands to replae the tags by proper LATEX ommands. At the endof the �le, myfirstfig.eps is inluded.5 The 'Options' Menu BarLaPrints default behaviour an be hanged using the 'Options' menu bar. The features aredesribed below.5.1 Sizes and Salings ...By default, LaPrint reates a graphis whih is 12 m wide. A di�erent width an be enteredhere. The height of the graphis is always suh that the aspet ratio of the �gure on sreen isretained.Observe, that the text of the Figures in Setion 4 is slightly smaller than the surroundingtext. By default, LaPrint sales the �gure down by a fator 0.8. This implies that the fontsare smaller and the lines are thinner. The fator an be hanged here. A fator greater than 1sales the �gure up, whih is partiularly useful for presentations.Swithing font saling o� sales the graphis only. The default value is 'on'.The user might want to experiment with some width/fator/salefont ombinations to �ndthe personal preferene. For instane, the following �gure is reated with width=14 and fa-tor=1.7.PSfrag replaements
Astraightline 1 1.2 1.4 1.6 1.8 211.21.4
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5.2 Translate Matlab Font Properties to LaTeXThis option an be swithed on/o�. When 'o�' (whih is the default value), all text will beset using the LATEX font whih is ative while entering the tex-�le (Matlab font settings areignored). When 'on', Matlab font settings are translated to LATEX font settings.As an example, let us onsider a graphis reated byfigure(1), lfplot([1 2℄)h=text(1.1,1.8,'Try \textbf{math} mode: $C=\int_0^\infty f_1(\tau)d\tau$');set(h,'fontsize',14.4,'fontangle','itali')The following graphis result with 'Translate Matlab Font Properties to LaTeX' swithed'o�' (left) and 'on' (right), respetively.PSfrag replaements Try math mode: C = R10 f1(�)d�
1 1.2 1.4 1.6 1.8 211.21.4

1.61.82
PSfrag replaements
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5.3 Print Limits and Tiks as on SreenThis option an be swithed on/o�. When 'on', the axes limits and tiks are frozen. Theyappear in the LATEX doument as on sreen. When 'o�' (whih is the default value), they areadapted by Matlab.5.4 Keep Tik Labels within eps FileThis option an be swithed on/o�. When 'on', the tik labels aren't replaed by their LATEXequivalents. This is useful for some 3D-plots. The default value in 'o�'.5.5 Set Tik Labels in LaTeX Math ModeThis option an be swithed on/o�. When 'on', the tik labels are surrounded by a '$'. Thedefault value in 'o�'.5.6 Equip the tex File with a HeadThis option an be swithed on/o�. When 'on' (whih is the default value), the tex-�le isequipped with a header ontaining a bunh of omments (date, �les, example, omment text,...).5.7 Comment in the Head of the tex File ...This opens a window where a omment to be plaed in the header of the tex �le an be entered.
7



5.8 Plae a LaTeX aption in the tex File ...This opens a window where to enter a aption text. If this aption text is nonempty, it is plaedas a \aption{} into the tex-�le. Thus the text will appear in the LATEX doument. In additiona \label{} is plaed in the tex-�le whih an be used to refer to the graphis. The label willbe fig: followed by the basename of the �les, e.g., \label{fig:unnamed}. The default valueis '', whih means that the tex �le doesn't ontain a aption and label.5.9 Plae an Extra Piture in eah AxesThis option an be swithed on/o�. When 'on', eah axes in the �gure is equipped with anempty LATEX piture environment. It an be used to plae some additional material into the�gure by editing the tex-�le. The default value in 'o�'.5.10 Length of the psfrag Replaement StringsThis opens a window to enter the length of the psfrag tags. If there are large amounts of text(�99 entries), the default length of 3 might not suÆe. The length an also be used to ontrolthe distane of the ylabel from the main �gure.5.11 Call LaPrint in verbose modeThis option an be swithed on/o�. When 'on', LaPrint issues some messages and warnsbefore overwriting �les. When 'o�' (whih is the default value), LaPrint does not areoverwriting �les!5.12 Copy Figure and Modify that CopyThis option an be swithed on/o�. When 'on' (whih is the default value), LaPrint takes aopy of the �gure to be printed and plaes its tags into that opy. When done, the opy isdeleted. When 'o�', the original �gure is messed up by tags. It gets unusable, but one an seewhat LaPrint is doing. Besides, there are bugs in the Matlab 'opyobj' ommand. If theseshow up, this option is useful.5.13 Matlab Print Command ...This opens a window to enter the Matlab ommand to save the graphis in an eps-�le.The standard print ommand an be modi�ed to inlude further options (like -loose) orreplaed by a di�erent ommand (like exportfig). When speifying the print ommand,the tags <figurenumber>, <filename.eps> and <filename> an be used. They will be in-ternally replaed by the number of the �gure, the full name of the eps-�le and the base-name of the �les, respetively, as entered in the main LaPrint window. The default value isprint('-f<figurenumber>','-deps','-painters',<filename.eps>).5.14 Matlab Graphis PakageThere is the hoie between 'graphix' (whih is reommended and the default) and 'eps�g'.5.15 Use LaTeX 'olor' pakageThis option an be swithed on/o�. When 'on' (whih is the default value for Matlab 6.5 orabove), LaPrint plaes olor ommands into the tex �le to optain olored text. For oloredtext, the alling doument has to inlude 8



\usepakage{olor}5.16 View �le ...LaPrint an reate and a third �le (alled view-�le), whih is a omplete LATEX doument. Itbasially ontains\doumentlass{artile}\usepakage{graphix,olor,psfrag}\begin{doument}\pagestyle{empty}\input{unnamed.tex}\end{doument}where unnamed is the basename of the other two �les. LaPrint an also automatially allLATEX / dvips and other programs to proess this �le. This feature is useful to have a quiklook at the result. It an also be used to reate an eps-�le whih ontains everything (Matlab�gure and LATEX annotation), see below.The option Create a View File an be swithed on/o�. When 'on' the view �le is reated.The name of the view �le an be spei�ed using the option Name of the View File. Thedefault is not to reate a view-�le.The option Proess the View File an be swithed on/o�. When 'on' the view �le isproessed using LATEX and friends. The names of the programs to proess the view �le andassoiated ommand line options are spei�ed using the option Exeutables for ProessingView File. The exeutables are highly system dependent (depending on operating system,LATEX distribution, installation paths, et.). Thus, almost ertainly, the user has to adapt thesevalues. The fatory default values assume a typial installation and reate an eps-�le ontainingeverything. When the Matlab �gure in Setion 4 is proessed with the default exeutables, theresulting eps-�le an be inluded with\fbox{\inludegraphis[width=10m℄{myfirstfig_final.eps}}The result is shown in the following �gure.PSfrag replaements
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6 The 'Preferenes' Menu BarThe settings entered using the 'Options' menu bar are normally lost when losing the LaPrintGUI window. It is however possible to store the urrent settings of LaPrint in 'Preferenes' byhosingSet Preferenes to Current SettingsThis means that future sessions of LaPrint load these settings on startup. These settings analso be manually loaded by hosingGet PreferenesLaPrint has built-in (fatory default) preferenes, whih show up when using LaPrint the �rsttime. These defaults an be restored by hosingGet Fatory DefaultsThe hoieRemove Preferenesompletely removes the personal preferenes (swithing bak to fatory defaults on startup). Ifthere are multiple projets running with di�erent LaPrint settings, these an be saved/loadedto/from mat-�les by hosingSave Current Settings to a FileandLoad Settings from a FileThese open a new window asking for the name of a mat-�le.7 Using LaPrint from the ommand lineThe LaPrint GUI is good for quikly handling some few �gures. For larger projets and foran automated reation of LATEX �gures within m-�les, the ommand line version of LaPrint ismore appropriate. The following syntax is required:laprint(figno,filename)laprint(figno,filename,opta,vala,optb,valb,...)wherefigno : handle of �gure to be printed (an integer)filename : basename of �les to be reated (a harater array)opta,vala,... : option and value pairs, where opta is one of the options in thetable below (a harater array) and vala is the orrespondingvalue.When LaPrint is alled from the ommand line without option/value pairs, i.e.,laprint(figno,filename)then settings/options are used whih are idential to the ones of the GUI on startup. Thismeans that LaPrint uses� either personal preferenes (reated using 'Set Preferenes to Current Settings' in theGUI) 10



� or fatory default settings.The fatory default settings an be enfored by typinglaprint(figno,filename,'options','fatory')Preferenes in a mat-�le (reated using 'Save Current Settings to a File' in the GUI), an beemployed by typinglaprint(figno,filename,'options','my-laprint-prefs.mat'),where my-laprint-prefs.mat is the name of the mat-�le. The settings desribed so far areoverwritten by option/value pairs opta, vala, optb, valb, ... aording to the followingtable. These options orrespond to the ones desribed in Setion 5.Option Value Remarkswidth a double the value spei�es the width of the �gure in the LATEXdoument (in m), see setion 5.1fator a double the value is a fator by whih the �gure in the LATEXdoument is smaller than the �gure in the postsript�le, see setion 5.1salefonts 'on'or'off' if 'on', the fonts are saled with the �gure, see se-tion 5.1keepfontprops 'on'or'off' if 'on', Matlab font properties (size, width, angle)are translated to orresponding LATEX font proper-ties, see setion 5.2asonsreen 'on'or'off' if 'on', tiks and lims are printed as on sreen, seesetion 5.3keeptiklabels 'on'or'off' if 'on', the tik labels are kept within the eps-�le(and are thus not proessed by LATEX), see setion5.4mathtiklabels 'on'or'off' if 'on', tik labels are set in LATEX math mode, seesetion 5.5head 'on'or'off' if 'on', a ommenting header is plaed into the tex-�le, see setion 5.6omment a har array the value is a ommenting text to be plaed into theheader of the tex-�le, see setion 5.7aption a har array the ommands \aptionf<string>g and\labelffig:<filename>g are plaed into the tex-�le, where <string> is the value and <filename>is the 2nd argument of laprint, see setion 5.8extrapiture 'on'or'off' if 'on', empty piture environments are plaed tothe axes, see setion 5.9nzeros an integer the value spei�es the length of the replaementstrings in the eps-�le, see setion 5.10verbose 'on'or'off' if 'on', verbose mode is used; it asks before overwrit-ing �les and issues some more messages, see setion5.11figopy 'on'or'off' if 'on', a opy of the �gure is modi�ed, otherwise,the original �gure is modi�ed diretly, see setion5.12printmd a har array the value is the Matlab print ommand to be used,see setion 5.1311



Option Value Remarkspakage a har array the value is the LATEX graphis pakage to be used.Possible values are graphix and epsfig, see setion5.14olor 'on'or'off' if 'on', olored fonts are set, using the LATEX olorpakage, see setion 5.15reateview 'on'or'off' if 'on', a view-�le is reated, whih alls the tex-�le,see setion 5.16viewfilename a har array the value is the basename of the view-�le, see setion5.16proessview 'on'or'off' if 'on', the view-�le is proessed by LATEX andfriends, see setion 5.16md1 a har array the value is the 1st ommand in the sequene ofLATEX and friends, see setion 5.16md2 a har array 2nd LaTeX/friend ommand, see setion 5.16md3 a har array 3rd LaTeX/friend ommand, see setion 5.16md4 a har array 4th LaTeX/friend ommand, see setion 5.16md5 a har array 5th LaTeX/friend ommand, see setion 5.16md6 a har array 6th LaTeX/friend ommand, see setion 5.16md7 a har array 7th LaTeX/friend ommand, see setion 5.16md8 a har array 8th LaTeX/friend ommand, see setion 5.16options a har arrayor'fatory' If the value is 'fatory', the fatory default settingsare employed. If the value is another harater array,then it is assumed to be the name of a mat-�le to beloaded. The usage of this option is disussed above.If LaPrint is alled as follows:>> laprint helpwindowthen a window with some online help opens.The LaPrint GUI and the ommand line version allow idential options onerning thereation of �gures. Atually, the GUI internally alls the ommand line version. However,preferenes an only be saved using the GUI.8 ExamplesThis setion ontains some Examples for the ommand line usage of LaPrint. The same resultsan also be obtained using the GUI. In eah of the examples it is assumed that the Matlab TeXinterpreter is swithed o� and that Figure 1 is ative and leared. This is be aomplished byset(0,'defaulttextinterpreter','none')figure(1), lf8.1 Subplots and log salesx=linspae(1e-2,1e2); y=x.^2;w=logspae(-2,2); z=w.^2;subplot(2,2,1), plot(x,y), title('\vspae{-3mm}plot')subplot(2,2,2), semilogy(x,y), title('\vspae{-3mm}semilogy')subplot(2,2,3), semilogx(w,z), title('\vspae{-3mm}semilogx')subplot(2,2,4), loglog(w,z), title('\vspae{-3mm}loglog')laprint(1,'ex_subplot','options','fatory','fator',0.6)12



PSfrag replaements
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8.2 Resized �gurex=linspae(0,10*pi); y=sin(x);plot(x,y)pf=get(1,'position');set(1,'Position',[pf(1) pf(2) 800 200℄)axis([0 10*pi -1.2 1.2℄)set(ga,'ytik',[-1 0 0.5 1℄);laprint(1,'ex_ratio','options','fatory','width',5,'asonsreen','on')
PSfrag replaements

0 5 10 15 20 25 30-100.518.3 3D-plotsmesh(peaks)xlabel('1st Dimension'),ylabel('2nd Dimension'),zlabel('\textbf{Peaks}'),laprint(1,'ex_mesh','options','fatory')
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PSfrag replaements
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8.4 Bode from the Control System Toolboxbode(tf(1,[1 0.7 1℄))laprint(1,'ex_bode','options','fatory','figopy','off')
PSfrag replaements
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8.5 Aligned �gures using -loosew=linspae(0,2*pi); s=sin(w); =os(w);figure(1), lf, plot(s,)figure(2), lf, plot(s,), axis equal, axis([-1 1 -1 1℄)printmd = ['print(''-f<figurenumber>'',''-deps'','...'''-painters'',''-loose'',''<filename.eps>'')'℄;laprint(1,'ex_align1','options','fatory','width',7,'printmd',printmd)laprint(2,'ex_align2','options','fatory','width',7,'printmd',printmd)
PSfrag replaements
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