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Exerc. 1— Solidos Platonicos
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Faces Vertices
Tetrahedron 4 4
Cube 6 8
Octahedron 8 6
Dodecahedron 12 20
lcosahedron 20 12
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In this class we learned how to build basic 3D geometric solids in Rhino using simple
commands. The goal was to understand how complex forms can be created from
simple lines and repeated operations. We practiced using Line, Array Polar, Rotate3D,
Box, and Osnap to model different Platonic solids.
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We created the cube in two
different ways. First, we
used the Box command,

which quickly generates a
cube. Then we tried building
it manually by drawing a
square and using
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To make the tetrahedron, we started by drawing a
triangle using the Line command. Then we used
Rotate3D to position the other triangular faces so
they met at the correct angles. Snaps were very

Important here to make sure all the vertices touched
perfectly
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The octahedron was made from triangular faces. We
used Array Polar to distribute the triangles around the
center and Rotate3D to form the top and bottom
pyramids. Precision with Osnap helped keep
everything connected.
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| created the
icosahedron starting
from a pentagon guide
drawn with the Line
command. Then we
used Array Polar to
organize the geometry
around the center and
Rotate3D to position
the triangular faces
correctly. Osnap was
important to keep all
points aligned before
joining the surfaces.
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Exerc.2 —Solidos de Arquimede



tetraedro hexaedro cuboctaedro octaedro
truncado truncado truncado

rombicuboctaedro  cuboctaedro  cuboctaedro dodecaedro icosaedro
truncado rOmo truncado truncado

icosidodecaedro rombicosidodecaedro ] C()Sia’()c.z’eC(f;lea’/-‘o icosidodecaedro romo e
truncado




EX.2.1Tetraedro Truncado

| made a truncated tetrahedron in
Rhinoceros 3D by first creating a
regular tetrahedron with four
triangular faces. Then | used the
Divide command to place points
on each edge of the tetrahedron
to show where the corners should
be cut.

After that, | connected the points
to make cutting lines and used the
WireCut command to cut the
corners of the tetrahedron. This
removed the small corner parts
from each vertex.

In the end, the remaining shape
formed the truncated tetrahedron,
which has triangular and
hexagonal faces.



EX. 2.2 Dodecaedro Truncado

Make polylines on the edges of the solids in order to make the intersection and that it is read by the program.
Then make a copy of the spheres and turn off the dodecahedron in order to connect the lines that are going to intersect

Select the "object intersection" command

Select the points of the intersection of the spheres with the lines, pass them to the "points" layer so that they are in the corresponding layer, and then
turn off the remaining layers and turn on the layer to which the dodecahedron belongs.

Selecting the triangles use the "Arraypolar" command, select the center of the base pentagon as the center of the array, the number of copies is equal
to 5 and the angle is 360°.

To cut the triangle areas to truncate the solid, use the "Wirecut”" command by selecting 1 of the triangles, select the dodecahedron as the
object to cut, deleteinput=yes and keepall=No (in the top command bar).




EX. 2.3 Octaedro truncado

| created the truncated octahedron in Rhinoceros 3D using the Divide and WireCut commands. First, | started with an octahedron solid

and divided all its edges into three equal parts using the Divide command
. The division points showed where the truncation should happen. Then | connected the points on each face with polylines to create the

cutting shapes. After that, | used the WireCut command with those curves
cut through the solid and remove the corners. Once the extra pieces were deleted, the remaining shape formed a **Truncated Octahedron

with square and hexagonal faces.




EX.2.4 lcosaedro Truncado

| created the Truncated Icosahedron in Rhinoceros 3D using the Divide and WireCut commands. First, | started with an

icosahedron solid and used
the Divide command to divide all the edges into three equal parts. These points showed where the truncation should happen.

Then | connected the division points on each triangular face using polylines to create the
cutting curves. After that, | used the WireCut command with those curves to cut the solid and remove the corners of the

icosahedron. Once | deleted the extra pieces, the remaining geometry
formed the truncated icosahedron with pentagonal and hexagonal faces.




EX.2.5 AND 2.6 Hexaedro truncado And
Cuboctaedro Truncado

The relationship that is established between the cube and the dodecahedron and between the dodecahedron and the icosahedron
allows us to inscribe a cube inside an octahedron and an icosahedron inside an icosahedron.

After selecting the centers of all the faces and placing points on them, join them together so as to form a wire of the solid half

After selecting the surfaces, make arraypolar with the center at the midpoint of the Iaré;est central edge of this new solid, the number of sides equal to 4 and an angle of
360




EX.2.7 Cuboctaedro

| created the Cuboctahedron in
Rhinoceros 3D using the Divide and
WireCut commands. First, | started
with a cube (or octahedron) as the
base solid and divided all its edges
into equal

parts with the Divide command to
mark where the truncation should
happen. Then | connected the division
points on each face using polylines to
create the cutting curves. After that, |
used the WireCut

command to remove the corners of
the solid. Once the extra pieces were
deleted, the remaining shape formed
the cuboctahedron with square and
triangular faces.




MAKE 2D

| used the Make2D command to generate a 2D drawing of the
solids and placed it on a layout for presentation.
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Exerc. 3 — VAULTS



Vaults:

* Non-flat roofs

*The different types of vaults depend on the structure
of the arches that build it.

1st. Make a rectangle with 10x15cm sides

2nd. Make a vertical circle with the option of 2 points, select the vertices of the rectangle so that they are the
diameter of the same, and with the

"Trim" command select the rectangle and cut half of the circle.

3rd. With the "ExtrudeCrv" select the circumference and drag it in order to make a
continuous arc - Cradle vault




1.Make a rectangle of 10*15cm sides
2.Make circles with radius = 2cm and a vertical line in the center with a length of 5cm. Join the centers
of the circles to center 3 (C3).
3.With the "Extend"” command, the lines that start from the center of each circle are extended until they
reach a circumference of 2 cm radius. These points of intersection are the points of tangency (fg1 and
fg2).
4.Make a vertical circumference with the osnaps (ProjectOsnap = No) with center at C3 and radius
equal to the distance to the point of tangency .
5.Trim the 3 circles so that you only get the upper parts of them, then join them with the "join"
command. Then make the "ExtrudeCvr" and extend to the end of the rectangle thus obtaining the
vault.




*Starting from the same base, make 2 vertical circles with a center at one of the vertices of the rectangle
and a radius equal to the distance from that vertex to the other vertex belonging to the same edge.

*Trim so as to obtain only the intersection of both arcs
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« Starting from a barrel vault (its entire structure) draw 2 oblique vertical lines with the following data: @ 10 <
90 <45and @ 10 <-90 <45
* Make a fillet in order to join both lines

« ExtrudeCvr - Direction - Base point with the direction | indicate

« Fazer join of both flat surfaces

* Trim by selecting only what you want to remove




» Starting from the structure of a barrel vault,
* Then making another barrel vault in the right side but smaller size then
joining object with object intersection then trimming the part excess part.




* Here we use same structure as Cylinderical lunette vault but
iInstead of small barrel vault in right side we gonna use sphere
* \We gonna make square on side with 66 cm and make circle
within the square then make sphere over it .
* We trim the sphere using the circle for the reference line then we
again intersect the vaults using object intersection .
» At last we remove excess part using trim .




* Here we use same structure as Cylinderical lunette vault but
instead of small barrel vault in right side we gonna use conical
shape.

* To make this first we have to connect mid point of both rectangle
and square then connect the lines to square to make cone shape
then we gona use Rail Revolve to make the roof and we intersect

the objects and trim the excess part




1.Starting with a 10x15cm rectangle
2. Starting with a 10x15cm rectangle, "explode” it so that only one side measures 10cm. Then, draw a circle from its
center with a radius of 5cm and use the "Trim" function to create only half a circle.

3. With an auxiliary line of 5cm starting from one of the vertices of the base line, draw two circles and a vertical line with
a dimension of 5cm that marks the center of both circles. One of them with a radius of 5cm and the other with a radius
equal to the distance from the center of the first circle to the end of the previously drawn half-arc. (total distance = 15cm)
4. Use the “Trim” command to cut both circumferences, leaving only half of them, so that they can serve as the basis for
the formation and orientation of the toric vault.

5. With the "Rail Revolve” command, select the larger half-circle, the mid-arc, and the base point of the vertical line
drawn again as the center of rotation to create and thus obtain a toric vault.




1.Starting from the base of the previous vault, create two vertical lines with the same dimension and that are greater
than the line that serves as the axis of rotation (in this case, both lines measure 10cm).
2. With the "Helix" command, write in the control bar the number of turns = 0.5 (half a turn) and that this is done
vertically, so that we can perform a half turn in a vertical direction to be finished at the vertex of the outer vertical line.

3. Once the curve is made vertically, we draw a horizontal line at the limits of the vertical lines to indicate the end of the
vault.

4. With the "Sweep2" command - select both curves of the perimeter, then the arc of the base and press "enter" to
obtain the helical vault.




1.Starting from the structure of the helical vault, using the “list” command, select the outer curve of the base to
see its length. Draw a perpendicular line with the same length from its point of intersection with the center line of
the semicircle, and then draw a vertical line with the same height as the other (5cm) to form a right triangle.
2. Draw a vertical line perpendicular to the base line of the right triangle and another perpendicular to the base
line of the semicircle, and use “Rotate3d” to adjust it according to both lines.
3. With the “Rail Revolve” command, form the surface of a half-cylinder and add to it two vertical lines with a
height greater than the maximum height of the helical vault, and create a flat surface through the vertical lines.




4. Activate the layer containing the helical vault and find
its intersection with the half-cylinder so that through this
intersection you can create the surface of the vault
together with “Rail Revolve”.

5. Obtaining the Saint Gilles vault




1.Using a 10x10cm square as a base, draw an inscribed circle within it to create a sphere, and then
use the "Trim" tool to cut out the bottom part.

2. Obtaining the spherical dome.




1.Starting from the same base as the previous vault, cut it in half and keep the remainder.
2. Draw two vertical lines and two semicircles, one vertical and one horizontal, having the same center.
3. Make a sphere and cut it using the "Trim" command to keep only 4 of the sphere.
4. Obtaining the Oven Vault




1. Make a square of 10x10cm and a circle circumscribed in it.
2. Make a sphere and cut it in half.And trim sides .
3. Obtaining the candle dome.




1. Starting from the base of the previous vault, draw 2 lines at 74 of the edge of the square.

2. Make a sphere with a radius equal to half the diagonal of the square and keep only one of its halves.
3. With the "Project” command, select the 2 lines inscribed in the square and the hemisphere so that the
intersection is projected onto it.

4. Remove the parts outside the intersection.

5. Obtaining an Elongated Sail Vault




1.With a more elongated base follow the same procedure
as previously described
2. Obtaining another elongated vault




1. Starting from a square base,
draw a diagonal line and two oblique vertical lines with an angle of 60°.
2. Draw two vertical lines at each
vertex of the diagonal line of the square base and join them to the oblique vertical lines using the
"Extend” command.
3. Draw an external circle to the square with a radius equal to the diameter of the square and create a
hemisphere.
4. Using the "Project” command, select the square base and remove the parts outside its intersection
from the hemisphere. This will create the Catalan vault.




We first draw a 10 x 10 square to define the base area. Inside this square, we create a
circle that fits within it. After that, we draw a polygon with 6 sides (hexagon) inside the circle
to help guide the structure of the vault.

Next, we create an arc on one side of the hexagon. This arc represents the curved shape
that will form one part of the vault. To repeat this same arc on all the other sides, we use
the Polar Array command so the arc is copied evenly around the center.

Finally, we use Rail Revolve with the arcs and the circular guide to generate the curved
surfaces. This step creates the main shape of the abobada alveolada, forming the vaulted
structure from the repeated arcs.

MNP PHORLTH=== @ 8




To start the model, a square is drawn as the base and divided in half. The lower half is then divided into two parts. From the center of the square, a
vertical line with the same length as the side of the square is drawn, and a diagonal line is added.

Next, the diagonal is divided into two equal parts using the Split command in Rhinoceros 3D. On one part of the diagonal, an equilateral triangle is
created. This triangle is then mirrored and moved to the other part of the diagonal. The new points created are used as centers to draw arcs, which
help form the main curve of the vault.

After that, another arc from the circle inside the square is added to complete the curve. The arcs are joined together and rotated to a vertical
position using Rotate3D, then moved so they align with the center of the square.

Finally, the vault surface is created using RailRevolve, selecting the curve first and the guide curve second. If the curve does not touch the guide
correctly, it is adjusted using the Scale command.




Exerc.3.19 Visao Geral de todas as abobadas




Exerc. 4 — Grasshopper



Grasshopper (Rhino Plugin)

Grasshopper is a visual programming tool integrated with Rhinoceros 3D that enables
parametric and algorithmic design. It allows designers to create complex geometries by
connecting components that control parameters, data, and relationships between design

elements. By adjusting inputs such as dimensions or rules, the model updates automatically,

enabling rapid design exploration, optimization, and automation of modeling processes.
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First, create a point in Rhino. Then, reference that point in Grasshopper using a Point parameter.

Finally, connect it to the Cylinder component along with sliders for radius and height. Then we

add the cylinder component in grasshopper and connect the point to the base input, the
radius slider to the radius input, and the height slider to the length input. this will generate
the cylinder and we can control its size by changing the sliders.
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First we add a point in rhino, then we link this point in grasshopper using a point
parameter and set one point. after that we create a circle using this point as the center
and connect a number slider to control the radius. then we add a unit z component to
define the vertical direction and connect another slider to control the height. finally we

use the extrude component by connecting the circle as the base and unit z as the
direction, which creates the cylinder and allows us to control its size using the sliders.
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Is Analyze Render Window Help

Render Tools Drafting NewinV8  Datasmith

first we add a point in rhino and link it in grasshopper, e —

then we create a circle using this point and a radius slider. v 0

after that we move the circle in the z direction using unit z

and a height slider, so now we have two circles, one at

the bottom and one at the top. then we connect both
circles to a loft component, which creates a surface

between them forming a cylinder, and we can control the

height and radius using the sliders.
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First we add a point in rhino and link it in
grasshopper, then we create a line starting from
this point and move it in the z direction using unit
z and a height slider. after that we use the pipe
component, connect the line as the curve and
add a radius slider, which creates a cylinder =
around the line and allows us to control its @ 290 00 @

Render Tools Draftin MNew in V8  Datasmith

rve T
ol
O

it Viewport Layout  Visibility  Transform  Cu
N Al N
POLHLOPLH= w2

AAAAA

ools  Surface Tools  Solid Tools  SubD Tools  Mesh Tools
=
?.02000Q "¥5:00.
Grasshopper - cylindre grasshopper*

thickness and height.




First we add a point in rhino and link it in grasshopper, then we
create a vertical line using unit z and a height slider to act as the
axis. after that we create another line as a profile, offset from the

axis to define the radius and height. then we use the revolution

component, connect the profile curve and the axis line, which
rotates the line and forms a cylinder, and we can control its size
using the sliders.
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The creation of a vault based on a simple arc that is then extended
into a full form. It begins with a base point that sets the position of the
geometry, followed by the creation of an XZ plane to control its
orientation. An arc is generated using a radius controlled by a slider,
defining the curvature of the vault's profile. This arc acts as the base
shape, which is then extruded vertically using a unit vector whose
helght IS also controlled by a slider. The result in Rhlno IS a clean,
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The process begins with a base point that defines the starting
position of the geometry. From this point, a line is created to act as
the axis of rotation, using a direction vector and a length that can be
adjusted with a slider. An arc is then generated on an XZ plane,
where its radius and angle—ranging from O to 1T or up to 2mm—control
the shape and how open or closed the dome appears. This arc
serves as the profile curve for the final geometry. Using the
Revolution component, the arc Is rotated around the axis line,
producing a smooth spherical dome surface in Rhino. Because all
the key parameters are controlled by sliders, the dome’s height,
curvature, and overall size can be easily adjusted, making the design
flexible and fully parametfric.
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| created a parametric toric vault model using Grasshopper with Rhinoceros
3D by building the geometry step by step through a procedural workflow. |
started by defining a base point and plane, then generated an arc that acts as
the profile of the vault. This arc was controlled using number sliders, allowing
me to adjust its radius and angle to explore different shapes. | then created a
vertical axis using a line component and used a revolve operation to rotate the
arc around this axis, producing a torus-like surface that forms the main vault
geometry.
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To further develop the design, | created additional arcs positioned to intersect the surface. These arcs
were used as cutting curves in a surface split operation, dividing the vault into multiple segments. |
applied list management tools to select and isolate specific fragments, giving me control over which parts
of the geometry to display or refine. Throughout the process, the use of parametric controls allowed real-
time updates, making it easy to test variations and understand how changes in inputs affect the overall
form. This project strengthened my understanding of parametric modeling, geometric relationships, and
how to create flexible, non-destructive designs in Grasshopper.
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domed or oven-like vault by combining and manipulating a sphere. It
starts by creating a base arc and extruding it to form the initial vault
structure. Then, a sphere is generated by defining its center point through
coordinate manipulation and assigning a radius via a slider. To shape the
final form, circular cutting profiles are created on different planes and used
to split the sphere into sections. These cuts divide the sphere first into
halves and then into smaller portions, allowing precise control over which
part of the geometry is kept. The final result in Rhino is a refined, dome-
like vaulted structure formed by combining extrusion and boolean splitting
operations, all controlled parametrically for easy adjustment of proportions
and shape.
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The process begins with a base point that sets the starting position
of the geometry. From this point, a line is created to act as the axis of
rotation, defined by a direction vector and a length that can be
adjusted using a slider. An arc Is then generated on an XZ plane,
with its radius and angle controlling the overall shape and how open
or closed the dome appears. This arc serves as the profile curve for
the final form. Using the Revolution component, the arc is rotated
around the axis line, resulting in a smooth spherical dome surface in
Rhino. Because the key parameters are controlled by sliders, the
dome's height, curvature, and overall size can be easily adjusted in a
flexible, parametric way.



| developed a parametric form-finding model using Grasshopper with Rhinoceros
3D, focusing on mesh-based geometry and basic physical simulation principles. |
began by creating a rectangular surface defined on a plane, which was then
subdivided into a mesh grid with adjustable width and height parameters. Using
sliders, | was able to control the resolution and proportions of the mesh, allowing
flexibility in the overall form. | then applied edge length goals to maintain
structural consistency across the mesh while introducing force vectors that
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To shape the form, | generated a spherical boundary and used it to identify and
select specific mesh vertices. These points were filtered and grouped using list
and pattern tools, allowing me to control which areas of the mesh would be fixed

or influenced. Anchoring points were applied to selected vertices to hold parts of
the structure in place, while other points were allowed to move freely under
simulated forces. All forces and constraints were combined and processed

through a physics solver, which iteratively relaxed the mesh into a stable,
optimized form. This project helped me understand the relationship between

geometry and physical behavior, as well as how parametric tools can be used to
simulate structural systems and generate efficient, adaptable designs.
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Using Make2D command to make
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we start by creating a point in rhino and then linking it to grasshopper using a point
parameter. after that we use a circle component in grasshopper and connect the point to the
plane input so the circle is centered around that point. then we define the radius of the circle
using a number slider. next, we add a pipe component and connect the circle as the curve
input, and assign another slider to control the pipe radius. this generates a circular pipe
around the original circle, which results in a torus shape that we can control by adjusting the
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we created a parametric torus (donut) by lofting a series of circular profiles. We

started by defining a base point as the reference for the geometry, then used a

number slider and a Unit Z vector to move the point vertically and set the center

of the torus section. From there, we created an XZ plane and generated a circle
to define the tube profile of the torus.
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Next, we used Deconstruct Point, Addition, and Construct Point components to manipulate the
point coordinates and generate multiple shifted points along an axis. These points controlled the
placement of repeated circular sections. Using an Array, we distributed the circles across those
points, creating a sequence of profiles that were then connected using the Loft component to form
the final toroidal surface.This definition demonstrates our understanding of parametric modeling
through point manipulation, profile generation, arraying, and lofting. By adjusting sliders, we were
able to control the torus dimensions, including its thickness and overall form, showing how
parametric tools can be used to generate flexible and controlled geometry in Grasshopper
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we created a parametric point system by generating coordinate values through mathematical
relationships and using them to construct geometry. We began by using Construct Domain and
Range components to generate a sequence of values in controlled intervals, which defined the
input parameters for the model. These values were used as coordinate data for the X and Y
directions.Next, we applied a mathematical expression to the generated values to calculate the Z
coordinates, creating a relationship between the points and introducing curvature into the form.
Using Construct Point, we combined the X, Y, and Z coordinates to generate a set of parametric
points in 3D space. The data panels were used to visualize and verify the coordinate sets
throughout the process.Finally, we used the generated point set as the basis for creating geometry,
demonstrating how mathematical equations, domains, and ranges can drive form generation in
Grasshopper. This definition shows our understanding of parametric workflows through data
generation, point construction, and mathematically controlled geometry.
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first we start by creating the smallest square, then we gradually add more squares
(a total of 7 squares) around it to build the full composition. we use dots to label and
organize the squares, forming a sequence of connected squares that define the

overall structure. within these squares, we construct the spiral using arcs, drawing
each arc from the corners so they connect smoothly and create a continuous spiral
as the size increases. after completing the main (larger) spiral, we draw a line from
the corner of the biggest square to the middle line that separates the two smallest
squares, then divide this line into 4 parts to guide the scaling process. after that, we

copy the geometry and scale it down to generate a smaller spiral Inside It.




next, we create a vertical circle using two reference points: the end
point of the large spiral and the end point of the smaller spiral, which
helps define the section for the 3D form. finally, we apply the sweep
2 command by first selecting the small spiral, then the large spiral as
rails, and the circle as the section curve. after confirming the
command and adjusting it if needed, we obtain the final 3D spiral
surface.
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First, the model starts by drawing the vertical sections that will generate the shell surface along 180° segments. In the center of the
surface, a vertical line of 10 units is drawn as the main axis, followed by a horizontal line of around 40 units crossing the whole
construction.

At the center point, a vertical circle with diameter 1 is created. This becomes the first and smallest generator of the shell. Using
Sphere and Trim, a semi-sphere is formed from this circle. Next to it, touching at one point, more vertical circles are drawn with
diameters 2, 4, and 8 on the right side. These circles represent the shell growth, where each full turn doubles its size.

On the left side of the axis, intermediate sections are created for the 180° turns. These circles increase gradually, with diameters such
as 1.5 and 3, representing half of the growth between the larger sections.

After creating the vertical sections, horizontal 180° arcs are drawn between them, forming a spiral that becomes smaller towards the
center of the shell. The unnecessary halves of the circles are trimmed to create the spiral shape.

Finally, after constructing both the vertical generators and the spiral guides, the shell surface is created using the Sweep2 command.
Sweep?2 allows the surface to be generated by selecting two rails and the section shapes, creating the final continuous shell form.




The Nautilus shell model is created in Rhinoceros 3D using the Sweep2 command with
two rails and one profile curve. First, the spiral and axes from the previous model are
copied and joined into one continuous curve. A large vertical circle is then drawn to
create the main section of the shell, while smaller circles are added along the spiral to
define the shell’s shape.

Next, a smaller spiral is copied upward and scaled down. Then we make cone using the
line that goes from centre of bigger spiral to the end of smaller spiral then use
revolvecommand and use vertical line as axis then for angle use 360 degree. This spiral
IS projected onto a cone using the Project command and mirror it downwards
, creating a 3D spiral (helix) that passes through all the shell sections correctly.
Finally, the Sweep2 command is used with the two spirals as rails and the large circle as
the profile curve to generate the final shell surface.







In this exercise, | copied the construction base from the previous
model, including the two flat spirals, the auxiliary axes, and all the
circular sections. The upper spiral became the first rail of the surface,
while the vertical axis worked as the second ralil.

Then, using the Sweep2 command, | selected the small spiral, the
vertical axis, and the red circle to generate the shell surface. After
checking the result, | noticed that some calculation errors could appear
because the larger spiral did not follow the movement of the surface
correctly.

To fix this, | adjusted the smaller blue sections so they stayed tangent
to the upper spiral. Then | created a cone with the Revolve command
and projected the larger spiral onto it. This created a conical spiral that
correctly followed all the sections of the shell.

Finally, | used Sweep2 again with the upper spiral, the conical spiral,
and the red circle to create the final sea snail shell surface.




| used the construction base from the previous sea snail shell model and placed the blue
vertical sections on the horizontal lines passing through the upper quadrants of the larger
sections below them. Then, instead of using a straight line, | created a curved generatrix
through the quadrants of the sections using the Curve: Interpolate Points command.
After extending this curve to the vertical axis, | used the Revolve command to create a
conical surface. The flat spiral (small spiral)was then projected onto this cone, creating a
conical helix that became the first rail of the surface, while the vertical axis became the
second rail.
Finally, | used the Sweep2 command with the two rails, the red circular generatrix, and the
upper point of the conical helix to generate the final shell surface.




First, we open the terrain file in Rhino and Grasshopper. In Grasshopper, Point and Curve parameters are added and set to Multiple
Points and Multiple Curves. All terrain points and curves are then selected from Rhino and linked into Grasshopper.

Next, the points are connected to a Merge component to combine them into one data set. The curves are connected to a Length
component to measure their lengths. A Number Slider with a value of 7 is added and connected to a Division component together with
the curve lengths. This calculates the number of divisions needed along each curve. The result is connected to a Round component so

the values become whole numbers.
Afterward, a Divide Curve component is added to divide the curves into evenly spaced points. These generated points are passed
through a Cull Duplicates component to remove overlapping points and clean the data. The cleaned points are then merged and
connected to a Delaunay Mesh component, which creates a triangulated mesh surface from the terrain points.
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In the second part of the definition,\We make a rectangle and locate the point of on edge of the rectangle in rhino then we add point
parameter in grasshopper then connecting the point parameyer to input of square grid , a Square Grid component is created to
generate a regular grid using 500 and 300 dimensions and a cell size value and dividing them by using division parameter. The grid
points are then connected to a Project Point component. A Unit Z vector is added to define the vertical projection direction, while the
Delaunay mesh is connected as the target geometry.

Finally, the grid points are projected vertically onto the mesh surface, creating a grid that follows the shape of the terrain. The result is
a triangulated terrain mesh with projected grid points adapted to the surface geometry.Then we bake the delaunay mesh.
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In the second part of the definition,\We make a rectangle and locate the point of on edge of the rectangle in rhino then we add point
parameter in grasshopper then connecting the point parameyer to input of square grid , a Square Grid component is created to
generate a regular grid using 500 and 300 dimensions and a cell size value and dividing them by using division parameter. The grid
points are then connected to a Project Point component. A Unit Z vector is added to define the vertical projection direction, while the
Delaunay mesh is connected as the target geometry.

Finally, the grid points are projected vertically onto the mesh surface, creating a grid that follows the shape of the terrain. The result is
a triangulated terrain mesh with projected grid points adapted to the surface geometry.Then we bake the delaunay mesh.
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In Grasshopper, | started the parametric definition by constructing the base geometry using reference points and concentric circles that
established the proportions and structural foundation of the model. The circles were generated through Circle components connected to
number sliders that controlled their radii parametrically. After defining the base geometry, | created spiral curves that served as the main
guide rails for the development and directional growth of the form. The Spiral component was controlled through several sliders connected
to parameters such as radius, height, pitch, and number of turns, allowing the geometry to be modified dynamically and
continuously.\n\nOnce the spiral guide curves were created, | used the Divide Curve component to distribute points evenly along the curves.
The output points and curve parameters were then connected to the Perpendicular Frames component, which generated local reference
planes oriented according to the direction of the spiral at each point. These frames became the support planes for the circular profile
sections that formed the body of the surface. On every perpendicular frame, | generated circles whose radii changed progressively along the
spiral path.
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The radii were controlled through combinations of number sliders, Range components, Graph Mapper transformations, and scaling
operations, which allowed the sections to gradually increase or decrease in size and simulate the natural growth of a shell-like
structure.\n\nTo further manipulate the geometry, | used transformation components such as Move, Rotate, Scale, and Orient. The Move
component displaced geometry along vectors and axes, while Rotate introduced gradual rotational variation between sections to enhance
the organic appearance of the form. Scale components modified the dimensions of the profiles parametrically, and Orient helped align
elements correctly according to the local reference planes. Additional components such as Area, Centroid, and Construct Point were used
to calculate positioning references and maintain alignment between the different geometric elements. Through the use of Graph Mapper
and Range components, | was able to control the progression and variation of the scaling factors smoothly, producing more fluid
transitions between sections and improving the continuity of the overall form.\n\nAfter organizing all the guide curves, profile sections, and
transformed geometry, | generated the final surface using Loft and Sweep2 operations. The circular sections were connected sequentially
into the Loft component to create a continuous smooth surface, while the Sweep2 component used two guide rails together with the profile
curves to generate a more controlled organic geometry. The rails controlled the directional flow and curvature of the surface, whereas the
sections defined the cross-sectional volume and variation throughout the model. Several refinements and adjustments were carried out to
improve surface smoothness, continuity, and proportional balance, ensuring that the final geometry maintained a natural and fluid
appearance.\n\nThe entire Grasshopper definition remained fully parametric, meaning that every part of the geometry was interconnected
through adjustable parameters and mathematical relationships. Any modification made to the sliders or transformation values
automatically updated the entire model in real time. This exercise helped me better understand procedural modeling, parametric control
systems, geometric transformations, surface generation, and the integration between Rhino and Grasshopper in the creation of complex
organic forms inspired by natural structures.



At the final stage of the exercise, after completing the parametric definition and generating the
organic surface in Grasshopper, | used the Bake function to convert the procedural geometry into
real editable Rhino geometry. Before baking, all the elements of the model existed only inside the

Grasshopper environment as parametric and temporary geometry controlled by interconnected
components and sliders. This meant that every modification made in Grasshopper automatically

updated the model dynamically without creating permanent objects in Rhino.\n\nOnce | was satisfied
with the final proportions, surface continuity, and overall form of the model, | baked the geometry
from Grasshopper into Rhino. By right-clicking the final surface component and selecting Bake, the
generated surface was transferred into the Rhino workspace as actual NURBS geometry. This
process allowed the model to become permanent and independently editable within Rhino, without
depending on the Grasshopper definition for visualization.\n\nAfter baking the geometry, | was able
to use Rhino modeling tools directly on the surface for further editing, rendering, exporting, or
fabrication preparation. Baking also made it possible to organize the model into Rhino layers, apply
materials, create technical drawings, and prepare the geometry for additional operations such as
rendering, 3D printing, or digital fabrication workflows. This final step completed the transition from a
fully parametric procedural model in Grasshopper to a real geometric object inside the Rhino
modeling environment.
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