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xrayt User's Guide . . .
Chapter 1What is xrayt?xrayt is the sene desriptor of the xmodel system [XCMODEL00℄. Thisprogram is self-ontained and exeutable from the xmodel onsole window.It is distributed with the arhive xraytdev.tar.gz (version in its develop-ment phase) and xraytusr.tar.gz (exeutable version). Downloading andinstallation instrutions are in [XCMODEL00℄.xrayt is a system allowing a virtual sene to be desribed interatively, inorder to represent it realistially using the hrayt program. xrayt ould bede�ned as the make-up room and �lm diretor's oÆe of a virtual �lm set.The ators present on the set are the individual surfaes or objets (groupsof surfaes) that have been modelled and/or put together using xsurf (see[XCSURF00℄) and xbool (see [XCBOOL00℄). These surfaes are geometri-ally desribed by NURBS surfaes, trimmed in parametri form.The ostumes and make-up of the ators are de�ned by attributes of olorand the visual properties of the materials and/or by the appliation of tex-ture.The lighting for the set (or senery) is divided into "ambiene" lighting,bakground olour and properties and the di�erent types of puntiform lightsoures.The position of the ators on the set and the �lming is respetively madeby the appliation of geometri transformations and the setting of the pa-rameters of the amera.Obviously, the system would be diÆult to use for anyone not familiarwith 3D transformations and the parameters regulating them. Similarly,some notions of optial physis, and of the lighting models used to simulaterealisti e�ets, are essential. For an introdution to these subjets see[FOVD90℄, [GLAS89℄ and [CASC98℄.However, the system is quite simple, so that even a user with little spei�knowledge an learn to use it by experimentation.xrayt is supported by a program, hrayt, that implements a ray traingalgorithm optimized for trimmed NURBS surfaes. This algorithm is basedon an algorithm of NURBS ray/surfae intersetion. The present version of



2 How to work with xraythrayt implements and gives the user the possibility to hoose between threedi�erent ray/surfae intersetion algorithms.In order to run the program, no spei� knowledge of these algorithms, orof how a ray traer works, is required. Obviously, a knowledge of how theyfuntion, together with the possibility of setting many parameters, allowsthe user to improve the performane in the rendering phase, sometimeseven by a few minutes. For an introdution to ray traing see [GLAS89℄ and[CASC98℄.In this �rst version of xrayt it is not yet possible to desribe a seneinteratively from nothing. This is beause some of the funtions have notyet been ompletely implemented. You are therefore advised to make a �rstsketh of the sene using the desriptor library (see [DESCR99℄), in whihall of the objets in the sene should be inluded (in fat, it is not possibleto add them interatively at the moment). Save this sene sketh as an .md�le (see setion 4.), then open it with xrayt and ontinue to desribe itinteratively.1.1 How to work with xraytWhen xrayt is set up, it opens the window shown in �g.1.1. Note that theGUI of xrayt is made with xtools [XTOOLS99℄. The work area is the largewindow (its size is 1000 � 700) subdivided in six setors that we all:� Control top left, that ontrols amera and lighting parameters;� Objet list under the previous, from whih it is possible to seletsene objets;� Buttons two rows of buttons at the bottom, whih ontrol a lot ofoperations that we will see in detail;� View the large square area on the right, where the sene is visualisedin wire-frame;� Seletor View to selet some usual view points;� Transformation to ontrol and management some objet geometritransformations.As soon as this window appears, you will immediately see whih ations arepossible. The buttons, ursors, textboxes, bars, et. are aompanied byone or more labels; for onvention, if a label is drawn in blak, the relatedfuntion is 'able', whereas white means 'unable'. More labels near an xtoolsobjet mean multifuntionality. Look now at the able buttons only.



What is xrayt? 3

Figure 1.1: xrayt panel, before to load or reate a sene1.1.1 Quit buttonThis button allows the user to quit xrayt.



4 Camera1.1.2 Open buttonThis button opens a �le request window to load an (.md) �le, whihdesribes a sene or projet. From its diretory site and name, xraytdedues where to look for the sene omponents:surfaes or objets are simple or trimmed NURBS surfaes or listsof simple or trimmed NURBS surfaes. These are respetivelystored in �les with .db, .dbe and .obj extensions. The �le namesare inluded in the sene desription �le (.md) (see Data �le for-mats setion);amera data onsists of amera position, sene point, view-up, viewvolume inluded in a .vw data �le (it is looked for in the samediretory of the projet);rendering parameters onsists of the parameters to de�ne the raytraer exeution inluded in a data �le .arg (it is found in thesame projet diretory);texture useful for texture mapping; onsists of image �les with .hr or.ppm extensions.The only essential �le is the one that desribes the sene (.md), whilethe others (.arg e .vw) are optional and serve to provide a partiularrendering of the set.1.1.3 New buttonThis button funtions in the same way as the Open button, withthe di�erene that it requires the name of the diretory to be used toontain the projet. The amera, ambient e bakground items withdefault values immediately appear in the box objet list (Not yet im-plemented).As soon as an .md �le has been loaded, or if you have started to reatea sene, this is shown in the View setor under the default parameters ofamera and the objet list is abled. It allows you to selet any item in thesene (see �g. 1.2). The hierarhial struture of the objets is shown by anion near to every item and, indented on the left, you will see its sub-items.To selet an item, lik on it with the left mouse button. All and only thefuntions regarding that item will then beome ative. Its relevant textbox,as well as the bars, adds funtionality enabling the user to selet all theobjets. The assoiated textbox serves to selet an objet by name.The following paragraphs desribe all the funtions provided aording toobjet type in the objet list.



What is xrayt? 51.2 CameraWhen seleting Camera in the Objet list (this is the default seletion thatappears with the Objet list setor), all the funtions relating to it are abledin the xrayt window (see �g 1.2). More preisely, the Control setor and

Figure 1.2: xrayt panel, after a sene has been loaded



6 Camerasome of the buttons in the Buttons setor.1.2.1 Control setorThe viewing diretion is determined by the position of the amera and bya sene point. As an be understood from the label, the left four arrows(ursor) serves to position the amera, while the right serves to position thesene point. These two parameters are reported numerially in the textboxesbelow, from whih they may also be varied. The X, Y and Z textboxes on

Figure 1.3: Selet a sene point (objet point)the right have a further funtion in helping the user to hoose a sene point.When they are pressed, a window appears (see �g. 1.3) allowing the enterof gravity of an objet in the sene (surfaes or objets onsisting of surfaes)to be hosen as a sene point, or allowing the enter of gravity o-ordinatesto be inserted. The buttons present in the Control setor serve to vary thevalues of a �xed quantity (position, sene point and view volume).Immediately below the ursors, next to the Distane label, there are twobuttons and a textbox. The latter provides the distane between ameraand sene point, while Near/Far moves the amera nearer to or further fromthe sene point. In order to position the amera at a �xed distane, use thetextbox.The Zoom button and the angle textbox allow the user to vary the viewvolume. Also in this ase, the buttons vary the angle by a ertain step (seeStep button), while a preise value is inserted using angle textbox. If youlik on this textbox, a list of the most ommon objetives appears (see �g.1.4) that are ontained in the �le amera.xlib whih you will �nd in thexmodel/lib diretory.The data in the bottom left of the window, onerns the view up. The user
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Figure 1.4: Selet amera objetivehas not been allowed a general setting, beause this would be of little inter-est in the rendering. Sometimes this is used to make the viewed objet seemrotated, while, in fat, it is the amera whih is rotated. This parameteris often (0,0,1), indiating a perfetly upright amera with respet to thevertial axis. The rotation buttons, next to the above, that only vary therotation of the frame (not the angle) are of greater utility.Fous (Near/Far) has the same properties as Distane, exept that it atson the sene point by moving it away from or towards the amera.1.2.2 Buttons setor
Figure 1.5: Load a set of .vw �lesDetail buttonThe window of �g. 1.5 appears, allowing the user to set the parameters ofthe amera by loading a .vw �le. If this �le is loaded by a diretory that isdi�erent from that of the present projet, a opy is made.This window also allows the user to load a list of di�erent .vw �les in orderto make an animation.



8 Bakground

Figure 1.6: Step editorStep buttonThis button opens a window (see �g. 1.6) enabling the user to vary the stepto modify the amera position, the sene point and the lights. The valuesviewed are in degrees. In order to make the hanges permanent, press Set.The default values will always be reset every time that the xrayt programis run.1.3 AmbientIf you selet Ambient from the Objet list, some buttons in the Buttonssetor will be abled.1.3.1 Buttons setor
Figure 1.7: Ambient editorDetail buttonA window appears (see �g. 1.7) showing the present settings of the ambientlight and enabling the olour to be hanged; this variation is interative.



What is xrayt? 91.4 BakgroundIf you selet Bakground in the Objet list, some buttons in the Buttonssetor will be abled.1.4.1 Buttons setorDetail buttonA window appears similar to the one in �g. 1.7 showing the present settingsof Bakground and enabling the olour to be hanged and the bakgroundto be reeting or not.1.5 LightsIf you selet a light soure in the Objet list some funtions in the Controlsetor, and some buttons in the Buttons setor will be abled and the senewill be viewed in the View setor aording to the parameters set on thelight soure.1.5.1 Control setorAs an be seen on the label (see �g. 1.8), the left ursor is abled and deter-mines the position of the light soure, while the right ursor is unabled. The

Figure 1.8: Control setorposition is numerially reported in the textbox below, whih an be altered.Immediately beneath the ative ursor, Distane is ative, whih moves thelight soure nearer to or further from the sene point using Near/Far.



10 Lights

Figure 1.9: Light editor1.5.2 Buttons setorDetail buttonA window appears, shown in �g. 1.9, whih ontains a lot of informationabout the lights: Type of light, olor (Red, Green andBlue), Intensity,et. The type of light seleted determines whih elements of the GUI willbe ative.� A Distant light is a light soure at an in�nite distane from the seneon the diretion de�ned by the (X;Y;Z) vetor.� A Point light is a light soure in (X;Y;Z) with the intensity fadinglinerly to zero at the distane de�ned by Max Range; if the MaxRange value is zero, the light intensity will not be dependent on thedistant travelled.� A Warn light is a Point light with a diretion in order to aim a lightat a partiular area of an objet. Con. Exp de�nes the way in whihlight intensity dereases away from the aim diretion; a larger valuemeans that the light dereases quiker than for smaller value. Cone isan angular value used to restrit the path of the light; it de�ne a onesurrounding the light diretion. Flap On de�nes a plane equationAx + BY + CZ + D = 0; the half spae ontaining the light respetto the plane will be illuminated, while the other will not.Step buttonA window appears (see �g. 1.6) allowing the step hanges of the amera



What is xrayt? 11position, sene point and lighting to be modi�ed. The values viewed are indegrees. In order to make the hanges permanent, press Set. The defaultvalues will always be reset every time that the xrayt program is run.1.6 ObjetsIf an objet item or one of its subitems in the Objet list has been seleted,some buttons in the Buttons, Seletor View and Transformation setors willbe abled, and the sene will be viewed in the View setor from the pointof view of the amera, showing the seleted objet (whih will be drawn inwhite).1.6.1 Buttons setor

Figure 1.10: Link attribute to objetDetail buttonThis funtion allows you to math the seleted objet with a material. Thematerials to be used must already have been de�ned (see Attributes in thenext setion). Fig. 1.10 shows how to arry out this operation. The objetwill always be de�ned in a partiular material, whih, if unspei�ed, will bethe default. The (unmodi�able) data onerning this material is providedin two setions aording to type: at the top, if it is an attribute, at thebottom, if it is a texture. If the seleted objet is not a leaf (a surfae) inthe hierarhy, it is not possible to identify the material from whih it has



12 Attributesbeen made (this is only possible by heking the leaves or the surfaes).If you hoose a texture, only some of the GUI �elds will be abled (aordingto type). With texture mapping it is possible to hoose and load an imagefrom the texture diretory through a �le request; the image will be opiedinto the projet diretory and viewed in the square in the bottom left of thesreen (see �g.1.10)(not yet implemented).1.6.2 Seletor View setorThis setor onsists of 5 hekpoints (see �g.1.2); their seletion allows aspeial sene to be viewed, or rather, a seleted objet in the sene to beviewed. The 5 views are:� Perspetive� Front� Side� Up� QuadThe Perspetive view is the default. In eah of these, the seleted objet willappear drawn in white, to be shown in the sene. The Quad view onsistsin the subdivision of the View setor into four parts showing the previousviews.1.6.3 Transformation setorThis setor allows the seleted objet to be modi�ed in terms of position(translation), saling, rotation and share. For eah modi�ation, the userhas to provide the �xed point for the transformation. Information about theenter of gravity of the seleted objet, whih will be assumed to be as be-fore, unless spei�ed, will help the user to do this. Aording to the hosentransformation (through the hekpoints) the user will be asked to insert thefollowing parameters: the degree of rotation, the new position, the salingfator, the shear fators, et. For the saling it is possible to obtain a modi�-ation by varying the perentage of the di�erent dimensions. One the datahave been set, exeute by pressing the button Setted values; interativetransformations are possible using the mouse (not yet implemented).1.7 AttributesIf you selet an attribute in the Objet list, some buttons in the Buttonssetor will be abled.



What is xrayt? 131.7.1 Buttons setor

Figure 1.11: Attribute editorDetail buttonThe window shown in �g. 1.11 appears, enabling the parameters for theseleted attribute to be de�ned. These are the materials that an be assoi-ated with the objets in the sene; the refration indexes are very importantfor their de�nition. By pressing the textbox relating to a Refration Indexthe user an able a seletion window ontaining a list of the most ommonmaterials. However, it is always possible to insert a generi material. Also inthis ase a library �le has been reated (refrationindex.xlib nella diretoryxmodel/lib) in ASCII format, whih an be edited by the user. For moreinformation about the parameters de�ning an attribute see [DESCR99℄.1.8 Other buttons in the Buttons setor1.8.1 Set and Canel buttonsThe pair of buttons Set e Canel allow a minimum level of undo/redo to bemade on every objet. These are immediately enabled, as soon as an objethas been modi�ed. The �rst shows the wish to make the hanges permanentin the sene (in the memory but not on the �le), while the seond replaesthe previous values in the objet. If Set is hosen, both this button andCanel will be unabled and the buttons Save and Save As will appear.



14 Other buttons in the Buttons setor1.8.2 Reload, Save and Save As buttonsThe Reload button allows the whole projet to be reloaded without havingto reopen �le request again to repeat the seletion. This is useful in asesin whih the sene has been reompiled using the desriptor library, or youwish to start again from the last hanges saved.The Save As button is used to save the projet on �les; the model is savedin a �le with an .md extension and the viewing parameters in a �le withan .vw extension. It is possible to save one or both (see �g.1.12), and it ispossible to hoose an appropriate �lename or diretory. The Save button
Figure 1.12: Save As �lessaves automatially both .md and .vw �le with the hosen name and projetdiretory.1.8.3 Delete buttonThis option deletes an element from the sene, the one seleted in the ob-jet list. It is not possible to delete Camera, Ambient or Bakground. Ifthese are superuous for a partiular projet, an be unabled by setting theintensity to zero, or by setting them as though they were blak. As far asthe other elements are onerned, the seleted objet will be deleted. In thease of the attributes it is not possible to delete an attribute of an objetthat is still being used. First you need to delete the objet (or objets) thatrefer to it, or hange its referene points. As far as hierarhy is onerned,this is a more diÆult problem, sine the data struture is tree-like. Theuser must be partiularly areful when deleting the �nal "leaf" of a "node".In this ase, the "node" will also have to be deleted to produe a new tree(not yet implemented).The Delete operation is permanent, there is no Undo.1.8.4 Add buttonThis option adds lights, attributes or objets. No other type of insertionis possible. For the �rst two, one a name has been hosen, the windows



What is xrayt? 15already viewed in �g. 1.9 and �g. 1.11 will be opened with their defaultvalues (standard attribute and white Warn light). This new attribute orlight will appear at the bottom of the attributes and lights list. The objetsbehave di�erently. In fat, they have several types of insertion (not yetimplemented):surfae add a simple surfae (�le .db or dbe) in the tree ;objet add an objet (list of surfaes inluded in a �le .obj);opy of a leaf add a simple surfae already presented in the hierarhy asa leaf;opy of a subtree add an objet already presented in the hierarhy as asubtree;1.8.5 xhrayt buttonThis button exeutes the rendering engine. If it omes aross a hange inthe projet that has not yet been saved, the user will be asked to save theprojet; xhrayt will only run when the user has saved all the modi�ations.The window shown in �g.1.13 (front-end image of hrayt) is opened by xhrayt

Figure 1.13: xhrayt exeutionprogram, whih then runs hrayt, the real ray-traer of xmodel; the bar showsthe progress of the rendering. The system allows several types of renderingto be exeuted.



16 Other buttons in the Buttons setor1.8.6 Prefs buttonThis button allows a series of parameters de�ning the ways in whih the raytraer must render the model to be varied interatively throught the windowof �g. 1.14.The parameters ontained when the window is opened read by a �le with

Figure 1.14: Render parametersthe same name as the projet and with an .arg extension. If these �les donot exist, the default parameters will be used. It is possible to load an .arg�le with a di�erent name from that of the projet by setting the name andusing the Load button. The parameters are:� Image Size to set the dimensions of the image to be produed. Theinformation onsists in the number of lines and olumns of the disre-tised grid of the sreen in pixels or in the number of lines or pixels fora square grid.� Seads Subdivision (Sene) and Seads Subdivision (Obj) to de-termine the number of divisions along eah axis, in order to subdividethe sene spae and the NURBS objets. The three-dimensional gridsare represented by a SEADS data struture, whih stands for SpatiallyEnumerated Auxiliary Data Struture.� Bezier Subdivision Level to determine the subdivision level of theparametri spae of eah surfae, as well as the basi one in Bezier



What is xrayt? 17pathes. Eah of these pathes is then evenly subdivided into 2kpathes, where k is the value of the objet �eld.� Ray Depth Level sets the maximum depth of the ray tree.� Surfae Flatness de�nes the tolerane with whih a surfae is on-sidered at in the Bezier subdivision proess..� Min. Intensity Contribute de�nes the value below whih the on-tribution oming from a ray on the ray tree should not be onsidered.� Depth-ueing Distane sets the maximum distane a surfae pointis viewed and then rendered.� Light Models determines the lighting model on whih to base therendering of the sene.� Intersetor determines the type of algorithm intersetor used by theray traer.� Shadows E�et allows shadows to be enabled.� Shadows Ray Cahe allows ahing of shadows to be improved.� Statistis Report enables the prodution of a �le ontaining statis-tial data about the exeution of the ray traer.� Statistis �le and Output �le speify the names of the related �les.The buttons Set and Canel respetively enable the new parameters orreturn to the previous ones. The Save button saves the parameters set inthe spei�ed .arg �le. The Default button sets the default parameters.
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Chapter 2What is xmovie?xmovie is the viewer of the xmodel system [XCMODEL00℄. It is self-ontained and exeutable from the xmodel onsole window. It is distributedwith the arhive xraytdev.tar.gz (version in its development phase) andxraytusr.tar.gz (exeutable version). Downloading and installation in-strutions are in [XCMODEL00℄.xmovie is a viewer for images produed by xrayt (or rather, by hrayt). Itis therefore useful to view images that have previously been produed andsaved, but, above all, to view animations made using xrayt, whih havebeen saved, photogram by photogram, but not viewed.xmovie also allows the image format of xmodel, that is .hr to be onvertedinto a standard format, suh as ppm.It an be exeuted from the onsole window of xmodel. xmovie appearswith the window of �g. 2.1, whih has the funtions desribed below.

Figure 2.1: xmovie ontrol panel



20 Open button2.1 Quit buttonThis button allows the user to quit xmovie.2.2 Open buttonThis button opens a �le request to load a .hr or .ppm image �le, or a �le.hra ontaining a list of images. If an image �le has been seleted, it will beviewed as follows (see �g. 2.2). This image �le an then be saved again usingthe Save As button with a di�erent name and/or format (from .hr to .ppmor vieversa). If a list of images is seleted, these will all be loaded in thememory and the setor of the window that manages the animations will beenabled. Using the Rew, Play and Fwd buttons it is possible, respetively,to rewind the �lm photogram by photogram, to view the whole animationat the speed hosen by the Speed bar, and to go through the animationphotogram by photogram. Rewind and Forward an also be performedusing the Frame bar. In this ase the Save As button is unabled.

Figure 2.2: Rendered image
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Chapter 3Data �le formatsIn this setion the syntax of eah �le format used by xrayt is given and ex-plained. The data �les reated or used by xrayt are stored in xmodel/modelsdiretory as default. The # harater in the following is a omment to thedata in the �le.3.1 Sene desriptionThe following example �le is xmodel/models/g hess/g hess.md.g hess is the diretory projet, g hess.md is the sene desription �le.The extension .md identi�es a sene model. The format is self-explanatory.HEADER: torre 3 3 1 #sene name,N.lights,N.attrs+1,N.file surfAMBIENT COLOR: 1.000000e+00 1.000000e+00 1.000000e+00 #ambientAMBIENT INTENSITY: 7.000000e-01 # ambientBKG COLOR: 4.470000e-01 4.700000e-01 5.880000e-01 #bakgroundBKG IS REFL: 0 #bakgroundLIGHT N. 0 # defines the first light of threeNAME: distant_light # light nameTYPE: 0LOCATION: 0.000000e+00 0.000000e+00 0.000000e+00DIRECTION: 0.000000e+00 0.000000e+00 1.000000e+00COLOR: 1.000000e+00 1.000000e+00 1.000000e+00INTENSITY: 7.000000e-01CONCENTRATION: 0MAX RANGE: 0.000000e+00CONE: -1.000000e+00FLAP: 0 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00LIGHT N. 1 # defines the seond light of threeNAME: point_light # light name...



22 Sene desriptionATTRIBUTES N. 1 # defines the first attr. of twoNAME: sao_biano # attribute nameCOLOR: 4.820000e-01 4.820000e-01 1.000000e+00 # RGB values5.000000e-01 # ambient refletion5.000000e-01 # diffuse refletion4.000000e-01 # mirror refletionINDEX: 1.000000e+00 1.000000e+00 # refration index2 # Phong's exponent0.000000e+00 0.000000e+00 # Min. and Max. transpareny0 # transpareny powerATTRIBUTES N. 2 # defines the seond attr. of two...SURFACE N. 0 # defines the first surfae. of oneNAME: Qtorre.db # surfae nameIS SURFACE: 1NORMAL INSIDE: 0 # surfae normal versusEXTENT: # surfae bounding box0.000000e+00 0.000000e+00 0.000000e+002.000000e-01 2.000000e-01 6.400000e-01HIERARCHY: # begin the hierarhy desriptionOBJECT TYPE: 1 # rootOBJECT NAME: torre # root nameOBJECT TYPE: 3 # a left leafPRIMITIVE NAME: slie_4 # left leaf surfae nameGEO SHAPE: 11 # surfae geometri transform. to applyTRANSFORM MATRIX TYPE: 1TRANSFORM MATRIX:-4.846628e-15 -1.000000e+00 0.000000e+001.000000e+00 -4.846628e-15 0.000000e+000.000000e+00 0.000000e+00 1.000000e+002.500000e-01 1.750000e+00 0.000000e+00160TEXTURE MATRIX TYPE: 1 #surf. material (texture and attr.)TEXTURE MATRIX:-1.864088e-14 -3.846154e+00 0.000000e+003.846154e+00 -1.864088e-14 0.000000e+000.000000e+00 0.000000e+00 1.000000e+000.000000e+00 0.000000e+00 0.000000e+00TEXTURE DATA SIZE = 1TEXTURE DATA TYPE: 30 00 02.352941e-03 3.137255e-03



Data file formats 230.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00marble_5_blak.hr # texture fileATTRIBUTE N. 2 # attribute appliedNURBS N. 0 # index NURBS surfae loadedOBJECT TYPE: 2 # a right son (node tree)OBJECT TYPE: 3 # a left leafPRIMITIVE NAME: slie_3 # left leaf surfae name...OBJECT TYPE: 2 # right sonOBJECT TYPE: 3 # a left leafPRIMITIVE NAME: slie_2 #left leaf surfae name...OBJECT TYPE: 2 # right sonOBJECT TYPE: 3 # a left leafPRIMITIVE NAME: slie_1 # left leaf surfae name...OBJECT TYPE: 0 # a right leaf3.2 View parametersContains the neessary information in order to de�ne a 3D perspetive view,that an simulate �lming with a teleamera. These �les have an .vw exten-sion.14.03 11.72 1.60 # amera point0.20 0.80 0.45 # sene point or objet point-0.00 -0.09 0.99 # view up26.00 # view volume1.00 # aspet ratio x/y3.3 Ray traer parametersThese parameters de�ne the arguments of the ray traer. These �les havean .arg extension.11 # number of arguments, follows the arg list-L200-e0.004000-w--v1-n1-B1.000000



24 Animation file-S g_hess.sta-o g_hess.hrThe arguments an be:argument signify-B n min at ratio-b Blinn light model- no shadow ahe-Dn max 2n subdivision in Bezier pathes-ddepth max intersetion tree depth-ex minimum intensity ontribution-Ln image resolution-ln �rst line to be proessed-MB Bezier Clipping intersetor method-MT Toth intersetor method-nn nurbs extent subdivisions-o �lename image �lename-Pn number of width pixels in the image; the height isdedued by the aspet ratio-pn �rst pixel to be proessed-rreah omputed intensity is proportional to the distanebetween the amera and the point onsidered. Thisis linearly saled by a fator one at zero distane toa fator zero at the reah distane-S �lename statistial �le name-s shadow ON-vn sene extent subdivisions-w Whitted light model3.4 Image �leThis is a ompressed, non-standard format for images, whih an also beused for textures. These �les have an .hr extension.3.5 Standard image �leStandard image format ommon in Xwindow environments and known asppm. This is a binary RGB �le for true-olor images.3.6 Animation �leThis ontains the list, in ASCII format, of the frames (.hr or .ppm �les)making up the animation.



Data file formats 2510 # frame numberframe1.hr # follows the frames file namesframe2.hr....frame9.hrframe10.hr3.7 Statistis �leStatistis �le for the image. This ontains information about image genera-tion. It is generated from xrayt only if requested and, if it already exists,the information relating to the image in the rendering phase will be ap-pended to the �le. As an example, here is the Statistis �le of the renderingof a sene.GENERAL STATISTICS------------------run-length-enoded image on ............ :../models/g_hess/g_hess.hrimage resolution (lines x pixels) ...... : 200x200maximum intersetion-tree depth ........ : 1adaptive intersetion-tree depth ontrol : ONminimum intensity ontribution ......... : 0.004lighting model ......................... : Whitteddepth ueing range ..................... : 0.0 - INFINITYshadows ................................ : OFFshadows ahe .......................... : OFFnumber of light soures ................ : 3number of primitive objets ............ : 4number of textured primitives .......... : 4total number of pathes ................ : 31max uniform subdivision depth .......... : 0min path flatness ..................... : 1.00%number of rays traed ..................... : 38000total number of ray-extent heks ......... : 1710148number of ray-objet intersetions ........ : 11463 (30.17%)number of shadow ray-objet intersetions . : 0 (NaN%)number of ray-path intersetions alls .... : 79600number of tests resolved with seond extent : 19786 (24.86%)Seads statistis : Sene seads-------------------------------------------------------------



26 Statistis fileobjet tested per ray ......................... : 1.83box tested per ray ............................ : 4.00objet tested per normal ray .................. : 1.83objet tested per shadow ray .................. : NaNbox tested per normal ray ..................... : 4.00box tested per shadow ray ..................... : NaNperentage empty voxel ........................ : 0.00%average objets per noempty voxel ............. : 4.00-------------------------------------------------------------Seads statistis : Seond level-------------------------------------------------------------objet tested per ray ......................... : 1.75box tested per ray ............................ : 31.00objet tested per normal ray .................. : 1.75objet tested per shadow ray .................. : NaNbox tested per normal ray ..................... : 31.00box tested per shadow ray ..................... : NaNperentage empty voxel ........................ : 0.00%average objets per noempty voxel ............. : 31.00-------------------------------------------------------------preproessing time ..................... : 0h 0' 0.00''ray traing proessing time ............ : 0h 0' 12.00''total proessing time .................. : 0h 0' 12.00''



xrayt User's Guide . . .
List of Figures1.1 xrayt panel, before to load or reate a sene . . . . . . . . . 31.2 xrayt panel, after a sene has been loaded . . . . . . . . . . . 51.3 Selet a sene point (objet point) . . . . . . . . . . . . . . . 61.4 Selet amera objetive . . . . . . . . . . . . . . . . . . . . . 71.5 Load a set of .vw �les . . . . . . . . . . . . . . . . . . . . . . 71.6 Step editor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81.7 Ambient editor . . . . . . . . . . . . . . . . . . . . . . . . . . 81.8 Control setor . . . . . . . . . . . . . . . . . . . . . . . . . . . 91.9 Light editor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101.10 Link attribute to objet . . . . . . . . . . . . . . . . . . . . . 111.11 Attribute editor . . . . . . . . . . . . . . . . . . . . . . . . . . 131.12 Save As �les . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.13 xhrayt exeution . . . . . . . . . . . . . . . . . . . . . . . . . 151.14 Render parameters . . . . . . . . . . . . . . . . . . . . . . . . 162.1 xmovie ontrol panel . . . . . . . . . . . . . . . . . . . . . . . 192.2 Rendered image . . . . . . . . . . . . . . . . . . . . . . . . . . 20





xrayt User's Guide . . .
Bibliography[XCMODEL00℄ G.Casiola, xmodel: a system to model and render NURBSurves and surfaes; User's Guide - Version 1.0, Progetto MURST:"Analisi Numeria: Metodi e Software Matematio", Ferrara (2000),http://www.dm.unibo.it/�asiola/html/xmodel.html[XCSURF00℄ G.Casiola, xsurf: the 3D modeller; User's Guide - Ver-sion1.0, Progetto MURST: "Analisi Numeria: Metodi e SoftwareMatematio", Ferrara (2000),http://www.dm.unibo.it/�asiola/html/xmodel.html[XCBOOL00℄ G.Casiola, xbool: the objet omposer; User's Guide - Ver-sion 1.0, Progetto MURST: "Analisi Numeria: Metodi e SoftwareMatematio", Ferrara (2000),http://www.dm.unibo.it/�asiola/html/xmodel.html[XTOOLS99℄ S.Bonetti, G.Casiola, xtools library; Programming Guide -Version 1.0, (1999)http://www.dm.unibo.it/�asiola/html/xmodel.html[DESCR99℄ S.Bonetti, G.Casiola, desriptor library; Programming Guide,(1999)http://www.dm.unibo.it/�asiola/html/xmodel.html[FOVD90℄ J.D.Foley, A.VanDam, S.K.Feiner, J.F.Hughes, ComputerGraphis priniples and pratie, II Edition, Addison Wesley (1990).[GLAS89℄ A.S.Glassner, An introdution to ray traing, Aademi Press(1989).[CASC98℄ G.Casiola, Metodi Numerii per la Gra�a, Dispense C.d.L. In-formatia, Universit�a degli Studi di Bologna, (1998).


