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Questions ?

What is a point?

What do points do?

What are points used for?

How do you manipulate points?

How do you control points?

What is the relationship of points and curves?



What is a point?

POINT OBJECT
Point objects mark a single point in 3 D space. Points are the simplest objects when 
working in 3D software’s. Points are most often used as placeholders. They are placed 
with point drawing commands. They can be located with the point object snap and ma-
nipulated with transform commands. Point objects are not the same as control points 
which will later be discussed.

a point



2 POINT CURVE
Is a line that is made up of 2 points, which contain coordinate data in 3D space. The 
points define the beginning and end of the line.

-

What do points do?

2 point



What do points do?

multi point

MULTIPLE POINT
The connection of points into curves can be done numerous ways, some are tighter fit 
than others. Simply selecting a curve function can give you a loose curve to point rela-
tionship. An interpret curve (interpcurve) function will give you the most accurate curve 
to point relationship.



What do points do?

normal curve

divided curve

DIVIDE CURVE
Creates point objects by dividing a curve into a number of equal length segments or seg-
ments of a specified length.

Dividing a curve creates an evenly set of spaced points throughout the length of the 
curve. The number of segments is defined in the parameters of the command and usu-
ally cannot be more than 1000 points.



What do points do?

POINT GRID
Draws a rectangular grid of point objects from specified corner locations, two adjacent
corners and a distance, perpendicular to the construction plane, or from a center.

Steps:
1. Must define the number of points in the x-direction.
2. Must define the number of points in the y-direction.
3. Select a starting point for the grid.
4. Select an ending point for the other corner.



What are points used for?

closest

CLOSEST POINT
Creates a point object at the closest point form a specified location to a selected object 
or on two points where they are closest to each other.

The distance is located on the command line.
This command finds the location on an object you specify tha tis closest to the base 
point you previously picked, and it then creates a point object.

Point objects are created by both of the selection of points near each other.



-

What are points used for?

POINT CLOUD
Creates a single object from selected point objects for selection and faster display.
The point cloud object type imporves software’s performance when handling a large number of point ob-
jects imported from external files.

You can use the point cloud object to group any number of individual points into a single object, minimiz-
ing the amount of storage in the .3DM file and maintaining performance. You can snap and select points in 
the cloud as if they were just point objects. A point cloud is similar to a mesh object that does not display 
any wires between vertices

To free all points in a point cloud, us the EXPLODE command.



-

What are points used for?

VERONOI POINT CLOUD

In mathematics, a Veronoi diagram is a special kind of decomposisiton of a metric space determined by
distances to a specified discrete set of objects in the space. Voronoi diagrams have countless applications
from statistics to biology and urban planning.

Voronoi diagrams can also be useful in an architectural context, for several reasons:

a. Their structural properties, both in 2d and 3d.
b. As a way to subdivide/organize space, based on proximity/closest neighbor.
c. The fact that they can describe many natural formations, like soap bubbles, sponges or bone cells,
which can inform architecture with new ways to organize and structure space.



-

What are points used for?

3D SCANNER POINT CLOUD

A 3D scanner is a device that scans a real world object 360 degrees, and collects data which is translated 
in to a 3D dimensional component.

A scanner will typically create a point cloud of geometric samples of the object. The points can be used to 
construct the shape of the object accurately. If color information is collected at each point, then the colors 
of the object will also be determined.



How do you manipulate points?

CONTROL POINTS
Control points are coefficients of NURBS basis functions. Sometimes also called CONTORL VERTEX or 
node.

Control points are markers or “grips” on objects such as curves, surfaces, lights, and dimensions, and 
cannot be separated from their objects.

DEGREE:
From a NURB modeling point of view, the (degree - 1) is the maximum number of “bends” you can get in 
each span.



What is the relationship of points and curves?

CONTROL POINTS
Control points determine the shape of the curve. Typically, each point of the curve is computed by taking a weighted sum of a number
of control points. The weight of each point varies according to the governing parameter.

The fact that a single control point only influences those intervals where it’s active is a highly desirable property, known as local sup-
port. In modelling, it allow the changing of one part of a surface while keeping other parts equal. Adding more control points allows 
better approximation to a given curve.

The control points can have any dimensionality. One-dimensional points just define a scalar function of the parameter. Three-
dimensional control points are used abundantly in 3D modelling, where they are used in the everyday meaning of the word 'point', a 
location in 3D space. Multi-dimensional points might be used to control sets of time-driven values, e.g. the different positional and 
rotational settings of a robot arm. NURBS surfaces are just an application of this. Each control 'point' is actually a full vector of control
points, defining a curve. These curves share their degree and the number of control points, and span one dimension of the parameter
space. By interpolating these control vectors over the other dimension of the parameter space, a continuous set of curves is obtained,
defining the surface.




