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1 Introduction

An open source toolkit FALCON has been developed as a Grasshopper (GH) plugin that allows
users to create, transform, and evaluate the geometry of spatial truss structures in real time. You
can use the tool to find a form of spatial truss structures in tension or compression. This is
done through a computational process that runs in the background and implements the algorithms
developed in author’s PhD research on enhancing the iterative application of force density method.
As seen in Fig. 2 the design tool is a collection of User Object clusters divided into Geometry,
Network, and Visualisation groups. These clusters are available for the user to combine and add
to GhPython components from the Solver group to create a form-finding workflow that matches
the specifics of each example. To help you get started, examples of commonly used components
and features are provided below. You can begin using the tool by following the example described
hereafter. Once you are familiar with the tool, you will find several examples towards the end of
the manual to try out by yourself. Examples as gh. files are provided inside FALCON.zip folder on
FALCON page. There you can also find video tutorials and additional documentation. If you are
new to GH, we recommend that you first browse this manual to understand the main principles.
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Figure 1: FALCON tool — group of components developed for constrained interactive form-finding.

2 Example to get started

2.1 How to create geometry

In order to assign geometry to the form-finding function, a pin-jointed model must be created. The
model is represented by a series of lines in the ground plane (xy) and the supports are represented
by points (see Fig. 4). These points are also initially defined in the ground plane and are referred
to as the initial position of the anchors (initial anchors). To represent the topology, the geometry
can either be modelled with a static Rhino-Geometry or directly and more flexibly scripted with
the GH environment. The most common topologies are defined by components in the Geometry
group, as can be seen in Fig. 2.


http://master.grad.hr/nastava/gs/falcon/falcon-eng.html
https://aae280.files.wordpress.com/2014/10/mode-lab-grasshopper-primer-third-edition.pdf
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Figure 2: Geometry group of components.

For starters, choose the component Net with fixed edges, which creates a topology for a square
or rectangular model with fixed edge anchors (no edge elements). As seen in Fig. 3, you can change
the overall size of the model using the slider that goes into the inputs X and Y, and the density
of the subdivision by changing the values Xn and Yn. As output, the component returns the lines
of the model and the list of anchors on each side of the net. As mentioned before, the initial
position of the anchors is needed for further work, so the lists anchors 1-4 can be combined with
the component Merge into one.
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Figure 3: Defining initial geometry using Net with fived edges component from Geometry group.

It is important to emphasise that the drawn or generated geometry can be defined as a set of
lines without the need to draw each element between the intersection points separately (splitting
the lines). This will be done automatically when we convert our geometry into an interactive
network in the next step.

If one of the topologies is to be used, but the boundary must be defined by a curve or polygon,
component Elements from boundary curve from the Network group can be used to approximate
this boundary by a series of lines corresponding to the intersections with the network geometry
(latter shown in examples on Fig. 23 and 26). If such an example is based on a regular network, the
component Net with boundary curve can also be used, which additionally allows interactive selection
of points on the resulting boundary cable (Fig. 26). Examples of structures whose geometry was
created using the described components can be found in Fig. 4. But, for now, let us return to our
”simple” example.

2.2 How to turn geometry to interactive network

To perform the form-finding, at least one of the supports must be moved from the original xy plane.
The supports are usually moved from their initial position using a combination of components such





https://www.food4rhino.com/en/app/heteroptera
http://master.grad.hr/nastava/gs/falcon/falcon-eng.html
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