
First Prompt 
 

Developing Rhino-Python Components for Kite System Simulation in Grasshopper 

 

Objective: 

Develop a comprehensive workflow for creating, simulating, and testing kite systems in 
Rhino Grasshopper using Rhino-Python components. The workflow should integrate 
with external tools like Kangaroo 2 for physics-based simulations and should be 
capable of handling complex kite networks for Airborne Wind Energy (AWE) systems. 

 

Initial Setup: 

1. Folder Structure: 

o Create a project folder with the following subfolders: 

▪ Components: For storing Rhino-Python components. 

▪ Simulations: For storing simulation files and outputs. 

▪ Resources: For storing any external files (e.g., wind data, kite 
geometries). 

▪ Documentation: For storing notes, reports, and documentation. 

▪ Evaluation: For storing evaluation scripts and results. 

2. Environment Setup: 

o Ensure Rhino 3D and Grasshopper are installed. 

o Install the necessary Grasshopper plugins: 

▪ Kangaroo 2 for physics-based simulations. 

▪ Pufferfish for advanced geometry operations. 

▪ Hoopsnake for iteration and looping. 

3. Python Environment: 

o Ensure Python is enabled in Grasshopper. 

o Install any necessary Python libraries 
(e.g., rhinoscriptsyntax as rs, scriptcontext, etc.). 



 

Workflow Steps: 

1. Component Development: 

o Component 1: Kite Geometry Generator 

▪ Functionality: Generate basic kite geometries (e.g., diamond, box) 
based on input parameters (e.g., dimensions, materials). 

▪ Inputs: 

▪ Anchor point location. 

▪ Line lengths and materials. 

▪ Kite dimensions and shape. 

▪ Outputs: 

▪ Kite geometry (as a Rhino object). 

▪ Line geometry (as a Rhino curve). 

▪ Bridle points (as Rhino points). 

o Component 2: Kite System Simulator 

▪ Functionality: Simulate the behavior of the kite system under 
various conditions (e.g., wind speed, direction). 

▪ Integration with Kangaroo 2: 

▪ Use Kangaroo 2 to simulate forces (e.g., wind, gravity, 
tension in lines). 

▪ Inputs for Kangaroo 2 (e.g., anchors, springs, loads) should 
be derived from the kite geometry. 

▪ Inputs: 

▪ Kite geometry from Component 1. 

▪ Wind speed and direction. 

▪ Anchor point constraints. 

▪ Outputs: 

▪ Simulated kite position and orientation. 

▪ Line tension data. 



▪ Kite velocity and acceleration. 

o Component 3: Kite System Tester 

▪ Functionality: Test the kite system under various conditions and 
validate against design parameters. 

▪ Inputs: 

▪ Simulation results from Component 2. 

▪ Design specifications (e.g., maximum tension, minimum 
altitude). 

▪ Outputs: 

▪ Pass/Fail status based on design specifications. 

▪ Performance metrics (e.g., power output, stability). 

2. Simulation and Testing: 

o Step 1: Simple Kite Simulation 

▪ Start with a simple single-line kite system. 

▪ Use Component 1 to generate the kite geometry. 

▪ Use Component 2 to simulate the kite's behavior under different 
wind conditions. 

▪ Use Component 3 to test the system against design specifications. 

o Step 2: Complex Kite Networks 

▪ Extend the simulation to include multiple kites connected in a 
network. 

▪ Use Component 1 to generate multiple kite geometries and 
connect them with lines. 

▪ Use Component 2 to simulate the network's behavior under 
various wind conditions. 

▪ Use Component 3 to test the network's performance and stability. 

o Step 3: Integration with Kangaroo 2 

▪ Ensure that the simulation components are correctly integrated 
with Kangaroo 2. 



▪ Validate the simulation results by comparing them with known 
physical models. 

3. Evaluation and Optimization: 

o Step 1: Evaluation Routines 

▪ Develop scripts to evaluate the designed kite systems against 
airborne wind energy metrics (e.g., power output, efficiency, 
stability). 

▪ Store evaluation results in the Evaluation folder. 

▪ Use the evaluation results to refine the design parameters. 

o Step 2: Optimization Loop 

▪ Implement an optimization loop that iteratively adjusts design 
parameters to improve performance. 

▪ Use Grasshopper's Hoopsnake component to automate the 
iteration process. 

▪ Document each iteration's results in the Documentation folder. 

4. Documentation and Reporting: 

o Step 1: Documentation 

▪ Maintain a log of all design iterations, including parameter 
changes, simulation results, and evaluation metrics. 

▪ Use Markdown or a similar format to create a comprehensive 
design report. 

o Step 2: Reporting 

▪ Generate reports that summarize the performance of each kite 
system design. 

▪ Include visualizations of simulation results (e.g., kite trajectories, 
tension profiles). 

 

Sequential Thinking and Perplexity Search: 

• Sequential Thinking MCP: 

o Use sequential thinking to manage the iterative design process. 



o Ensure that each step in the workflow is completed before moving on to 
the next. 

o For example, complete the development of Component 1 before 
proceeding to Component 2. 

• Perplexity Search MCP: 

o Use perplexity search to gather additional information or resources when 
needed. 

o For example, if there is uncertainty about the physical properties of kite 
materials, use perplexity search to find relevant data. 

 

Advisory Requests: 

• Uncertainty Handling: 

o If Cline encounters ambiguous information or is unsure about a design 
decision, it should pause the workflow and request advice. 

o For example, if there is uncertainty about the choice of materials or the 
simulation parameters, Cline should ask for guidance before proceeding. 

• Error Handling: 

o If any errors occur during the workflow (e.g., simulation failures, 
component errors), Cline should log the error and request advice on how 
to resolve it. 

 


