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Rhinoceros (“RHINO”) NURBS 3d modeling software  

What are “NURBS”?  

Non-uniform rational B-splines : NURBS are mathematically defined curves. Modelers like Rhino and 
Maya are powerful because they can efficiently describe and calculate curves and curved surfaces using 
points in space.  

Why use Rhino? Rhino is a surface modeler but can be used as a solids modeler or for 2d line-work. 
Rhino is also a very powerful and user-friendly parametric modeler and has a variety of tools and plug-
ins, which assist in CAD/CAM fabrication.  

--  

FILE NEW – LARGE OBJECTS INCHES set the tolerances and the size of the base file.  

FILE OPEN - pull down and you can see how versatile Rhino is for fabrication capabilities such as the .iges 
file type for 3d printing and moving rhino files between different softwares such as 3ds max, AutoCAD, 
Illustrator, and even Sketchup. Rhino has incredible interoperability, it is a robust surface modeler, that 
gives you control and accuracy and is relatively inexpensive compared to other softwares.  

RHINO INTERFACE:  

There are pretty much 3 ways to do anything in Rhino, much like AutoCAD: type a command, click a 
button, or use the menus.  
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• MENUS –  

File: open, import, export, save 
Edit: cut, paste, copy 
View: control your viewports  
Curve: 2 dimensional / 3 dimensional object that won’t be rendered – can use curves to make surfaces 
Surfaces: commands that relate to surface workSolids: commands that relate to solids (surfaces that are 
closed)  
Mesh: can make a nurbs surface and convert it into a series of polygons which approximate the surface 
and make it able to be fabricated 
Dimension: dimension lines, leaders, notes 
Transform: commands that change geometry that we’ve created : move, copy, rotate, scale  
Tools: allows us to access different commands and plugins  
Options: ways to customize the way that we work with rhino and the specifics of the document that 
we’re working on – we will touch on this later in the tutorial.  
Analyze: analyze what we’ve made  
Render: renderings options  
VRay: rendering engine  
Help: options- information about any rhino question you may have. USE THIS!  

• COMMAND-LINE  
Type command into the command line and you will be prompted.  
Status line – all of the commands that we’ve employed.  

• ICONS - a graphic point and click method of employing commands.  

PAN: hold down the right mouse button. In the perspective view hold shift and the right mouse button 
to pan.  
ZOOM: Scroll button.  
ORBIT: (in perspective view only) hold down the right mouse button it allows you to orbit, scroll in and 
out to zoom)  
VIEWPORTS: Double click the viewport it maximizes.  

There are 4 viewports in Rhino in each viewport there is a grid that represents the construction plane. 
As you click in each window the label in the upper left hand corner highlights and is activated.  

 DOCUMENT PROPERTIES: A very powerful menu to control your experience in Rhino.  

• UNITS: Adjust your document’s units  

• DIMENSIONS: Adjust the appearance of dimensions and leaders  

• ALIASES: set up quick commands – you can coordinate this with whatever software you are 
most comfortable with now, such as AutoCAD.  

• APPEARANCE: here you can control the appearance of your Rhino display: background color, 
selection color, grid-lines. In the advanced menu, you can create new view settings. This will be 
helpful for exporting views from rhinoceros. Here you can adjust the background color, the 
shading settings, and what curves will appear in your interface.  

• KEYBOARD - Program hotkeys  
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• PLUG-INS – this is where you load plug-ins, this becomes a much more useful menu as you 
become more skilled with Rhino.  

PROPERTIES:  

Type PROPERTIES in the command-line - Properties box will pop on the right side of the Rhino interface: 
the properties box tells you the properties of the object you’ve drawn. Layer, display color… etc.  

Type POLYLINE in the command-line and draw a curve in the TOP view.  

When you select it turns yellow- you don’t want to make any layers yellow or you can’t tell whether or 
not objects are selected.  

LAYERS :  

The layer menu can be accessed by typing LAYER in the command-line. The layer menu pops up on the 
right and allows you to organize your drawing and control visibility. You can name, reorder, lock, hide, 
and delete layers.  

When the layer is checked, anything you do is on that layer and in the layer display color.  

Lock and show/hide layers  

SELECTION:  

Click the curve button on the toolbar on the left. Draw two curves in the top view it will be flat in the 
front and right views.  

Like AutoCAD, When you select objects in the field, if you drag a window from left to right only items 
within the window are selected. If you drag the selection window from right to left everything the 
selection window intersects is selected.  

Like many softwares, if you select one object and then hold shift, you can select multiple objects. To 
deselect you hold down control and click on the object.  

Navigate to the front view and move one of the curves vertically- If you hold down shift, the object will 
be moved orthogonally.  

Type LOFT in the command-line and follow the command-line instructions to loft between the curves.  

Right click in the viewport title in the upper left hand corner and you can pull down to determine the 
style of view you would like to work in : shaded, rendered, ghosted, xray wireframe… etc.  

 

EDITING SURFACES AND SOLIDS:  

We can also make solids- type SPHERE or BOX and the Rhino command line will lead you through the 
steps to make the solid object.  

You can make surfaces from curves, solid objects, or extract curves from surface and solid geometries. 
Make the MOVE the box to the lofted object so they intersect, select the objects and type INTERSECT- 
Rhino will then create a curve where those two objects intersect.  
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 You can also difference solids- type BOOLEANDIFFERENCE select one object, press ENTER and then the 
other, and Rhino will subtract the first object from the second. Notice when you start to type BOOLEAN 
in the command line Rhino prompts you with a list of Boolean commands.  

Now let’s break our solid object by typing EXPLODE. This will explode the polysurface into separate 
surfaces. We can also reassemble our polysurface by selecting the various surfaces and type JOIN. Note 
that the objects must share a common edge to be joined.  

GROUP is a similar tool, but the objects are not required to share geometry, group is used as an 
organization tool which relates to selection.  

If you ever have a question about a consult the HELP MENU- it’s all there.  

 

Open a new Rhino File-> File, New. Select LARGE OBJECTS INCHES.  

Go to TOPview and draw a closed curve with the POLYLINE tool.  

Select this line and type REBUILD.  

In the prompt box you have 4 input options: point count, degree, delete input, and create new curve on 
current layer. Type‘4’ in the point count box to rebuild the curve with 4 control points. Select delete 
input. ENTER.  

Type RECTANGLE in the command line and specify the width of the rectangle as 12’ and the height at 8’.  

ENTER. Now type FILLET enter a radius of 2 and proceed in filleting the corners of your rectangle.  

Type INTERPCRV into the command line. Draw a closed spline curve. ENTER.  

NOTE: INTERPCRVE is short for interpolate curve and allows you to draw curves through selected 
locations in space. Many CAD programs use the term spline to describe an interpolated curve.  

If you are not happy with the results of your 2D closed curve drawing efforts, you can quickly edit the 
curves by activating their control points by hitting F10 or typing POINTSON. Move the points of your 
curves at will.  

Select the 3 closed curves and type COPY in the command line. Copy the three curves you drew so you 
have 6 closed curves side-by-side.   

Rotate these curves in the Z direction, by navigating to the perspective view, selecting your curves in this 
view and typing ROTATE3D in the command line. Follow the command line prompts. First specify the 
axis you wish to rotate around, then specify the perpendicular handle that rotates the object around 
that axis.  

  

MOVE the profiles so they are facing one another.  

Select the profiles and type LOFT. The command line will ask you to adjust the curve seams, hit ENTER.  
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NOTE: Curve Seams determine where the curve starts and ends and the direction of the curves. When 
you start to model more complicated surfaces coordinating curve seams becomes more important.  

In the prompt box there are several options: normal, loose, tight, straight sections, developable, 
uniform, align curves, do not simplify, rebuild, and refit. By clicking on the preview box you do not have 
to complete the action but you can get an idea of what the outcome will be. Select the different modes 
of normal, tight, loose and straight type preview and see the effect on the loft. When you are satisfied 
with your loft, hit OK.  

Repeat with the additional sets of 2D curves you created.  

  

  

  

Questions or feedback welcome!  

  

mollyreichert@gmail.com  

  

 

 
 


