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PREFACE











The Citigrade 3D Editor was developed to make the designing and editing of 3D objects very easy. A lot of planning went into the User Interface to make it as easy as possible to work in 3 dimensions, with only 2 dimensional pointing devices.





The word Citigrade is a very old English word, which means the following: 	Citus 	= quick


			Gradus	= a step





Thus, this is indeed meant to be a “Fast” 3D editor.
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						INTRODUCTION








w OBJECTIVES





	This chapter will tell you more about the 


	Citigrade 3D Editor, it’s features and it’s


	limitations.
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�
1.1 About the Citigrade 3D Editor





The Citigrade 3D Editor provides you with a fast, easy way to create and edit three dimensional objects on an IBM PC or compatible computer.





The main objective of this program is to create 3D objects for animation purposes. It must be stressed that it is not at all trying to be something like a CAD program. The objects designed with this program will mostly be simple objects, although rather complex objects can also be designed.





Because the Citigrade 3D Editor allows animation of 3D objects, you can quickly develop impressive introductions and screen savers for your own programs.





3D objects allow one to represent the real world. This can then be used for the developing of educational software, graphical user interfaces and 3D games.








1.2	Features





The Citigrade 3D Editor has an Interactive User Interface, with a On-line Help function. With any action you perform, there are Helpful Messages displayed.





A Fixed 3D Axis is used to design the objects in Wireframe, while the complete object is shown separately in an Animation Window. You can for example Drag Points on the fixed 3D Axis, and while they are being dragged, the animation window will show the object in real time while it is being changed. With a Fixed 3D Axis, it is meant that the 3D axis on which you design the object cannot be rotated, it is fixed. 


The idea is that it should feel the same as designing the object on a piece of paper. You would for example on paper draw a 3D axis and then draw the object according to this 3D axis. The 3D axis is fixed, because you cannot rotate it to view the object from another angle. The advantage is that because the system don’t allow you to rotate the actual 3D Axis, your brain will always be able to easily interpret the 2D drawing as a 3D object. The fixed 3D axis also allows you to use your mouse. The 3D axis is a fixed 30 by 60 degrees axis. This allows you to see each Z-plane as a 2D window in which your mouse cursor can move freely. The following illustrates this:


��








Face types supported are :


	Wireframe			�


		Only the outside frame of the face will be drawn using a certain colour.





 	Solid					�


		The face will be filled with one solid colour.





 	Gouraud Shading		�


		The face will be filled using a range of colours.





 	Pictures				�


		A bitmap picture will be shown on the face.





	Animation


		An animation sequence which consists of a number of bitmap pictures, called sprites, 			will be shown on the face, e.g.  the earth rotating.





Animation of 3D objects are also made very easy. The user only sets a few control positions and the computer will generate and fill in the animation frames needed to get from one control position to the next, completing the whole animation sequence. You can for example make a jet fighter fly around in a circle by only giving the computer four control positions, so most of the animation is generated by the computer.   (See Chapter 4, Tutorial 6)





The File Format for 3D objects are very simple and data is saved in a text file, so you can, with some editing, import your objects into other 3D Editors.








1.3 Limitations





Because a fixed 3D Axis is used, some of the 3D points may appear on the same spot on the screen, although they actually are in different Z planes.





Points can easily be edited by dragging them to a different XY position, but only in the current Z plane. There is not yet an easy way to drag the points to different Z planes.





Animation for multiple 3D Objects are not supported yet.


�
1.4 What the Future Holds





Support for More Face Types, like Phong shading.





A Multiple 3D Object Engine that will be able to handle multiple 3D objects when animated.





Real Time Rendering will also be possible, which will draw the object’s faces looking as if light reflects from the object.





Complex 3D Objects, like robots, with 3D parts working separately from each other, will be supported together with an animation editor for these complex 3D objects.





A 3D Curve Splining function for generating smooth surfaces using rough surfaces.





A 3D Morphing function for morphing one 3D object smoothly into another 3D object. For example, morphing a 3D jet fighter into a 3D robot.
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�
2.1 Requirements





w Hardware Requirements





The following hardware is required to use the Citigrade 3D Editor:





	- an IBM PC, or compatible computer


	- at least a 386 CPU


	- a VGA display card and colour monitor


	- a Microsoft compatible mouse


	- 2 MegaBytes of free disk space





w Software Requirements





The following software is required to use the Citigrade 3D Editor:





	- MS-DOS


	- Citigrade 3D Editor Software











2.2	Backup Your Software





As a precaution against possible damage to your Citigrade 3D Editor Software distribution disks, it is advisable to make a working copy of it, and store the originals in a safe place. Should anything happen to the working copy, the originals can be used to make another working copy.





�
2.3	Installing the Citigrade 3D Editor Software





You need to install the Citigrade 3D Editor Software on your Hard Disk Drive. To do this, do the following :





	1.	Put the Citigrade 3D Editor distribution disk 1 in the 			appropriate disk drive and make it the current drive, 			e.g.


			B:	<ENTER>





	2.	At the DOS prompt, type :


			INSTALL	<ENTER>





	3.	Follow the instructions on the screen





The install program is a batch file that will make a directory on the Hard Disk Drive C:, called C:\CITIG. It will then copy the Citigrade 3D Editor Software to your Hard Disk Drive.





To run the Citigrade 3D Editor, do the following:


	1.	Change to the C:\CITIG directory by typing :


		CD C:\CITIG	<ENTER>





	2.	At the C:\CITIG> prompt, type :


		CITIG	<ENTER>





After the introduction has been shown, the mouse cursor should be shown in the middle of a 3D axis, with coordinates x = 0, y = 0, z = 0. If this is not the case, or the mouse cursor is BLUE instead of WHITE, read Chapter 5, Mouse Problems.
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	The objective of this chapter is to give a general 	understanding of the fundamentals of using the Citigrade 3D 	Editor.
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�
3.1  The User Interface Screen Layout





The following is an illustration of the user interface screen layout :





�





1. Construction Window


	The Construction Window is the biggest area on the screen.


	It has a fixed 3D axis where the 3D object gets constructed.


	When the mouse cursor is in the Construction Window, it 	will change to the shape seen in the illustration above.


	A wireframe model of the object is shown in this window.





2. Current Coordinates


	To the lower right of the Construction Window, there is a 	block with the letters x,y and z in it, with numbers next to 	them. This is the area on the screen where the Current 	Coordinates will be shown while the mouse cursor is in the 	Construction Window.





3. Animation Window


	The animation window is the smaller window to the lower 	right, in which the 3D object is shown in full.





4. Rotation Buttons


	To the lower left of the Animation Window, there are three 	small buttons with the letters x,y and z on them. These are 	the Rotation Buttons which can be used to rotate the 3D 	object in the Animation Window.





5. Action Window


	On the left side of the Rotation Buttons, there is a block with 	the name “Citigrade 3D Editor”. Underneath the name is the 	word “ACTION”. This area on the screen tells you with what 	action you are busy. For example, “Insert Point” means that 	you are busy Inserting new Points in the Construction 	Window.





6. Message Window


	Underneath the Action Window, there is a long window at 	the bottom of the screen. This window is the Message 	Window. It will always have some hint on what to do next 	when performing the action described in the Action Window.





7. Construction Buttons


	To the upper left of the screen, there are two buttons. These 	are the two Construction Buttons, because they are used to 	Insert Points, Delete Points, Insert Faces and Delete Faces.





8. Menu Buttons


	To the upper right of the screen, there are 16 buttons. These 	are the Menu Buttons. These buttons are used to perform 	general actions on the current 3D object, like Saving, 	Loading, Scaling, etc.


3.2	How to Get Help





Amongst the Menu Buttons, there is a Help button. Clicking on this button with the mouse cursor, will give you a screen with general help. 





You can also get specific help by putting the mouse cursor on the Help button, hold down the mouse button and drag the mouse cursor to the area on the screen on which you want help.


For example, if you want to know what the Anim button does, drag the mouse cursor onto the Anim button and a Help screen on the 3D animation will appear.





All the buttons have Help screens, as well as the Construction Window and Animation Window.








3.3 Description of Buttons





w Menu Buttons





SAVE


	Clicking on the Save button will let you save the current 3D 	object to disk. This object can then be reloaded to be 	edited or added to other objects. You can also use this object 	in your own C++ programs. (Read the Programmers Manual 	for more information)


	A File Selector will appear on the screen after clicking on 	this button. You can either click on an existing 3D object file


	(.3D) and overwrite it, or you can type in a new name.


	NOTE: When typing in a new name, you will have to type in 	the complete name, with extension. When object files are 	reloaded, all the .3D files will be listed automatically.


LOAD


	Clicking on this button will let you reload an existing object. 	If you are currently working with an object, you will be 	asked if you want to clear the current object. Choosing to 	clear it, will remove the current object and load a new one.


	Choosing not to clear it, will add the new object to the 	current one. You will be able to move the new object to the 	desired position.


	This is a very useful feature. You can for example add 3D 	letters together to form a 3D word.





PAL


	Clicking on this button will let you load and use another 	colour palette. The default palette file is: Citig.Pal


	This palette should be adequate for most objects. If you 	intend to use pictures and animation sequences on some of 	the object’s faces, then you will have to ensure that the 	pictures and animations are compatible with the same 	palette.





EDIT A FACE


	Clicking on this button will let you change or edit a face. It is 	the same as deleting the selected face and inserting it again 	with a new face type. Use the + and - keys to select a face. 	The currently selected face will be highlighted in both the 	Construction and Animation Window. You can also use the 	Rotation buttons if the selected face is not visible in the 	Animation Window.





EDIT ALL FACES


	Clicking on this button will let you change or edit all the 	object’s faces. All the faces of the object will be set to the 	new face type chosen. This is useful for adding some colour 	to 3D letters and words.


SCALE+


SCALE-


	Clicking on one of these buttons will let you scale the 	object’s data points. This will physically change the 	coordinates of the data points. This is not the same as 	showing the object closer or further away from the 	viewpoint. This will mostly be used when adding objects 	together.





MOVE


	Clicking on this button will show a set of buttons which can 	be used to move the object’s data points in any direction. 	This is also very useful when adding objects together to 	ensure that the objects do not overlap.





ANIM


	Clicking on this button will let you create an Animation 	Sequence using the current 3D object. An Animation 	Sequence exists of a number of Control Positions. At each 	Control Position, the object’s orientation and scale must be 	set. After all the Control Positions have been inserted, the 	object will be animated along a smooth curve which will be 	fitted using the Control Positions’ coordinates.





INFO


	Clicking on this button will show you more information of 	the current object. It will show you the number of points and 	faces in the object, as well as a 2D and 3D view of the 	object.





CLEAR


	Clicking on this button will clear the current object 	completely by deleting all it’s points and faces.





HELP


	Clicking on this button will give you general help about the 	Citigrade 3D Editor. See section 3.2 How to Get Help for 	more information.





ABOUT


	Clicking on this button will give you more information on 	the Citigrade 3D Editor and it’s developer.





QUIT


	Clicking on this button will let you Quit the Citigrade 3D 	Editor. You can also press the ESC key on the keyboard.


	If you have not recently saved your 3D object, you will be 	prompted to save the object before you quit the program.








w Construction Buttons





INSERT / DELETE


	Clicking on this button will let you switch between Insert 	and Delete mode. For example, if you want to delete a point 	or face, click on the INSERT button and it will switch to 	DELETE.





POINT / FACE


	Clicking on this button will let you switch between Point and 	Face mode. For example, if you want to insert a FACE, click 	on the POINT button and it will change to FACE.





HINT:	Read the messages in the Action Window and Message 		Window. These messages are meant to guide you if you 		don’t know what to do.





�
w Rotation Buttons





X	Will rotate the current 3D object around it’s X-Axis in the	Animation Window.


Y	Will rotate the current 3D object around it’s Y-Axis in the


	Animation Window.


Z	Will rotate the current 3D object around it’s Z-Axis in the 	Animation Window.








3.4 The File Selector





The following is an illustration of the File Selector:





�





Each time you load or save 3D objects or animations, you will have to give the file name of the object or animation, using the File Selector.





The File Selector consists of three major parts. The Selection Window, Slider and Input Window.


wSelection Window


The selection window is the largest part of the file selector. A list of existing drives, directories and file names will be shown inside the selection window, in that order. You can select a file name by putting the mouse cursor onto that file name. The file will be highlighted and if you click on the mouse button, that file will be selected for either loading or saving. 





wSlider


There is a Slider at the right side of the selection window which can be used to view the files that cannot be shown in the selection window. You can either click on the “+” and “-” buttons to slide up or down, or you can place the mouse cursor on the slider, hold down the mouse button and drag the slide up or down.





wInput Window


You can also type in a file name by clicking on the empty input window at the top of the file selector. A cursor will start flashing inside the input window and you can type in the file name. When typing in the file name, you will also have to type in the file name extension, 	e.g.	filename.ext	, not just: filename.





All the .3D files are 3D object files which contain the object’s 3D points, faces, palette file and any other information about the faces.





All the .3DA files are the 3D Animation files which contains the animation control positions.


�
3.5 Constructing a 3D Object





A 3D Object consists of 3D Points and 3D Faces. The example of a Cube might be the easiest way to explain this.





A Cube consists of 8 3D Points. So, first of all, you will have to Insert these points by moving to the desired Z-plane and moving the mouse cursor to the desired XY-coordinate.





Further, a Cube has 6 faces. To Insert these faces, you will have to connect the right points to each other, by clicking on the points that form a face in either a Clockwise or Counter Clockwise direction. It is best to use the same direction for all the faces, so if you want to define the faces in a Clockwise direction, define all the faces in a Clockwise direction. 	(See Chapter 4, Tutorial 1)








3.6 Hints





wAlways read the messages in the Action and Message Windows. The Action Window will always tell you with what action you are busy. The Message Window will give you more information as to what you should do next in order to complete the action you are busy with.





wWhen moving your mouse cursor in the Construction Window, you can use the keyboard’s cursor keys together with the mouse to get the cursor to a specific point. It might be easier to use the keyboard’s cursor keys if you want to move the cursor only one or two pixels, than moving the mouse.


It is a good idea to keep your left hand on the keyboard’s cursor keys while holding the mouse in the right hand.
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4.1	Tutorial 1	Get’s you started





This tutorial will show you how to construct a Cube, by Inserting Points, Inserting Faces and Saving the Object.





Clear the area	-Click on the Clear button to clear the construction 					 window and make sure that the Z coordinate is zero.


			 If it is not zero, use the + or - keys to set it to zero.


			 The + key will increase the Z coordinate and the - key 				 will decrease the Z coordinate.





Insert Points		-Move the mouse cursor into the construction window so 				that the mouse cursor changes from a hand to a round 				cursor.





			-Move the cursor to the following coordinates:


			(x=10,	y=10,		 z=0)


			At this stage the Z coordinate should be zero, so you 				don’t have to worry about setting z=0. Moving the mouse 				cursor to the left will decrease the X coordinate and to the 			right will increase the X coordinate. Moving the mouse 				cursor up will increase the Y coordinate and down will 				decrease the Y coordinate.





				�





			-Click on the mouse button. A green point will 					appear at that spot. All the points in the current Z 					plane (which is Z=0 currently) will be green.





			-Insert the following three points just like you did 					with the first point:	  (in any order)


			(-10,10,0)		(-10,-10,0)		(10,-10,0)





			-Move to a different Z plane by using the + 						key on the keyboard. Move to the Z=10 plane by pressing 			the + key ten times to increase the Z coordinate from 0 to 				10. You will notice that the existing points are not 					green anymore, because they are not in the current 					Z plane anymore. Any points that you insert at this stage 				will have the z=10 coordinate.





			-Insert the following four points just like you did 					with the previous points:


			(10,10,10) (-10,10,10) (-10,-10,10) (10,-10,10)





This is how your screen should look by this time:





�


�
Insert Faces		-Click on the POINT Construction Button so that it 					changes to FACE. The Action Window should give the 				message Insert Face.





			-Insert the first face by clicking on any point that you have 			inserted. You want to define a rectangular face, so decide 				which face of the cube you want to insert and click on the 				remaining three points in a Clockwise order.





			-Now you will have to choose the Face Type. Click on the 			Solid Face Type Button.





			-Now you will have to choose the colour of the face. 				Click on any colour.





			-You should now see this coloured face in the Animation 				Window. Click on one of the Rotation Buttons and see 				what happens.





			-Insert the other five faces of the cube, just like you did 				with the first one.





This is how your screen should look like by this time:


            �





Save the Cube	-Click on the Save Button and type in the following name 				at the File Selector:		mycube.3d�
4.2	Tutorial 2	Shaded Faces





This tutorial will show you how to use Shaded Faces.





Load Boat		-Click on the Load Button, select the Boat.3D file and 				click on it.	(Choose to clear the current object)





Edit Face		-Click on the Edit Face button. Use the + or - key to 				select one of the boat’s Flags. Click on the Edit this Face 				button.





			-You will now have to choose a Face Type again. Click 				on the Fixed Shaded Face Type button.





			-You will now have to select two colours. First click on 				the dark red colour. For the second colour, click on the 				light red colour.





The boat should like something like this by now:


�





You can now Edit the other flag with red, and the rest of the boat with brown so that it will look like  Boat2.3D.


�
4.3	Tutorial 3	Picture and Animation Faces





This tutorial will show you how to add pictures and animation to your 3D objects.





Load Computer	-Click on the Load button, clear the current object and 				load the file:  Comp.3D





Add a Keyboard	-Use the Edit a Face button to select the face of the 					keyboard.





			Choose the Picture Face Type Button. You will now be 				asked to load a picture. Select and load the file :					Keyboard.BLK





			In the Construction Window a nr. 1  will be shown. Click 				on the corresponding position in the picture. If the nr. 1 is 				at the upper left corner of the keyboard face, then you 				must click on the upper left corner of the picture.


			When asked, choose Normal mode.





The computer should look like this by now:


�


�
Add a Computer Face	-To add a computer face with disk drives and 					lights, follow the same procedure as with the 						keyboard.





				This time load the picture file: CompFace.BLK





Add a Flashing Cursor	-Edit the front face of the computer screen where 					the cursor should be. Click on the Animation Face 					Type Button.





				Select and load the animation file: Cursor.SPR





				When asked if you want to use a new Palette, you 					can choose No, because the Cursor.SPR uses the 					default palette. With animation files that does not 					use the default palette, like Globe.SPR and 						Music.SPR, you will have to choose Yes and then 					select and load the appropriate .PAL file.





				Select the first animation picture, using the 						Choose this Picture Button.





				Now use the  >  Button and choose this picture as 					the last animation picture.





				You will now be asked if you want the animation in 				X-Ray or Normal mode. For now, choose Normal.





				You will now be asked to set the speed of the 					animation. Use the three rotation buttons to view 					the animation face.





�
The computer should look like this by now:


�





If you have worked correctly, your computer should look like the object:


Comp2.3D





If it does, congratulations! You have managed to overcome the hardest part of designing 3D Objects.





Now, to see what would have happened if you have chosen the X-Ray mode, rather than the Normal mode, do the following:





	-Edit the face with the cursor again.


	-Click on the Animation Face Type Button again.


	-Select and load the Cursor.SPR file again.


	-Choose No, to use the current palette or load the Citig.PAL file.


	-Choose the first and last pictures again.


	-Now choose the X-Ray mode.


	-Set the cursor speed.





This is a very effective and useful effect. What indeed happens is that all the black pixels in the picture or animation, gets transparent so that the background is shown. Also try out the Bars.BLK picture as X-Ray and Normal if you still don’t understand this concept.


�
4.4	Tutorial 4	Edit All the Faces





This tutorial will show you how to use the Edit All Faces button.








Load Star		-Clear the current object and load the object Star.3D





Edit All the Faces	-Click on the Edit All Faces Button.


			


			Click on the Fixed Shaded Face Type Button.





			Choose the dark red for the first colour and the light red 				for the second colour.





Now the object should look like the object: Star2.3D





�





�
4.5	Tutorial 5	Add Objects together





This tutorial will show you how to add objects together.








Load letter A	-Load the object file: A.3D





Load letter B	-Load the object file: B.3D


			Click on the No, don’t Clear Button this time.





Move letter B	-Move the letter B to the right, using the x+ button.





The object should look like this by now:





�





This is a very useful feature for creating more complex objects, by first designing simple objects and adding them together to form one complex object.�
4.6	Tutorial 6	Animate a 3D Object





This tutorial will show you how to create animation sequences for your 3D objects.





Load the 3D Jet object	- Clear the current object and load: Jet.3D





Create new Animation	-Click on the Anim button, and select click on the 					Create New Animation Sequence Button.





				Click with the cursor about in the middle of the 					screen. Change the orientation of the jet so that it 					looks something like this:


�





Insert the next Control Positions as in the following illustrations.


�


�
�





If you have put in enough Control Positions, End the Sequence by clicking on the appropriate button.





The animation will now be shown. You can now set the animation speed.


You can also save this Animation Sequence. Animation Sequence files’ extensions are .3DA, so remember to type in the correct extension.





If you have worked correctly, this animation should look something like the file: Flight2.3DA


You can view this animation file by Clicking on the Anim Button and selecting the Load Existing Sequence button.














By now you should be an upcoming expert the design and animation of 3D objects.





Also read the Programmer’s Manual to see how you can use these 3D objects and animations in your own C++ programs.
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5.1	Error Messages





ERROR - This program needs a mouse


The Citigrade 3D Editor can unfortunately not work without a mouse. It is a very crucial part of interacting with the User Interface. Make sure your mouse driver is loaded and configured correctly, and that the mouse is plugged in.





No Points to delete


You tried to switch the upper Construction Button from Insert to Delete, but there are no points in the Construction window to delete.





No Faces to delete


You tried to Delete a Face, but there are no faces to delete.





Not enough points


You tried to insert a face, but you need to insert at least three points before you can insert a face.





Nothing to animate


You click on the Anim Button, but the current object has no faces, so there is actually nothing to animate.





Max 1 Anim Face


Because animation files (.SPR) takes up a lot of memory, the editor only allows a maximum of one animation face. So this message will be shown if you try to insert more than one animation face. The face will automatically be set to Wireframe.





Max Scale reached


You tried to scale the object larger than the Construction Window will allow.





5.2	Mouse Problems





Mouse Cursor is NOT White


The mouse cursor is supposed to be white. Standard mouse drivers use colour 15 for the mouse cursor colour. The GMOUSE drivers use colour 31 for the mouse cursor colour. Unfortunately this is a very unclear blue. The only way to solve this problem is to use a different mouse driver, which hopefully is more standard.





Mouse Cursor disappears from the screen


When tested with GMOUSE.COM version 9.20, the mouse cursor disappeared from the screen when the File Selector appeared. Try using a later version of GMOUSE.COM





Mouse Cursor is not centered


When the program starts, the mouse cursor is supposed to be in the middle of the Construction Window, at coordinates (0,0,0). If this is not so, your mouse driver’s HotSpot is not standard. I have experienced this problem with GMOUSE.COM version 8.07





Mouse Drivers that work correctly:


	mouse.com


	gmouse.com version 9.06		(blue cursor)


	gmouse.com version 10.20		(blue cursor)








5.3	Other Problems





You should not experience any other problems than the above mentioned. If you do, please contact me at:





Claude@wwg3.uovs.ac.za








