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Computational Fabrication



Weekly Designer: Nervous System

https://n-e-r-v-o-u-s.com/index.php 






Nervous System



Nervous System



  



https://n-e-r-v-o-u-s.com/blog/?p=8433 



Data Driven Design



Data Driven Design

Design based on data


Data visualization


Data physicalization


Data visceralization




3D Printed Example

Laura Splan

https://www.laurasplan.com/projects/manifest 



We’ll start simply: weather



Download this sample data file:

https://handandmachine.org/classes/computational_fabrication/presentations/2024/data/

weather_2024_week.csv  

source: https://www.ncei.noaa.gov/maps/lcd/ 



Hourly temperature (°F) and humidity (%)



Today

Open rhinoscript documentation 


Import & parse .csv file


Plot data along z axis


Revolve plot to create a vessel


Create a solid vessel from revolved plot(s)



Working with data in Grasshopper



Importing Files in Grasshopper

import	rhinoscriptsyntax	as	rs


filter	=	"CSV	file	(*.csv)|*.csv|*.txt|All	Files	(*.*)|*.*||"

file	=	rs.OpenFileName("Open	Point	File",	filter)


Drag out a Python scripting block and add the 
statements below. See link on website schedule.



Today

Open rhinoscript documentation 


Import & parse .csv file


Plot data along z axis


Revolve plot to create a vessel


Create a solid vessel from revolved plot(s)



Reading data from a .csv file



Plot data along x axis



Plot data along z axis



To generate 3D forms: Revolution
Revolve plot around z axis to 
create a vessel:  
AddRevSrf




To generate 3D forms: Revolution
Revolve plot around z axis to 
create a vessel:  
AddRevSrf


Then, more advanced:

Add interactive scaling: 
ScaleObject

Add data range selection input



1 day of data

temperature
temperature, same data


“stretched” in z
humidity



Create a vase with a bottom
Generate two plots


Offset inner plot by a thickness.


Adjust the starting z point for 
the inner plot (Pi) so that it 
starts above the outer plot (Po).


Revolve both plots. Cap both 
revolved surfaces. Subtract 
inner solid from outer solid.




Create a vase with a bottom

modified plot function

outer solid

inner solid

final vessel



Considerations 
when working with data…



Data Cleaning: raw data is a mess

Raw weather data downloaded from NOAA site.




Data Cleaning: raw data is a mess

Raw weather data downloaded from NOAA site.


note: 
irregular 
sampling  
rate



Mapping Data Units to Design
There must be a meaningful mapping from 
data units to design units. You need to 
understand this mapping. In plot at right:  
1 hour = 1mm in z  
1% relative humidity = 1mm in x


If you change the scale of your design, for 
visualization purposes, you need to keep track 
of what that means for your mapping.


You must clean your data to insure that the 
data sampling rate is meaningful. In the class 
weather example, I had to delete some data to 
create a data set with a regular sampling rate of  
1 reading/hour

front view



Where to get data?
Tons of data is available, some great sources:


Weather, via NOAA: https://www.ncei.noaa.gov/maps/lcd/  


US Governmental data: https://www.data.gov/ 


City of Albuquerque data: https://www.cabq.gov/abq-data/ 


Forest Service data: https://data.fs.usda.gov/geodata/edw/datasets.php  


US Geological Society (GIS data): https://www.usgs.gov/the-national-map-data-delivery/gis-data-download 


Audubon Bird data: https://www.audubon.org/conservation/science/christmas-bird-count 



Student Loan Data



ABQ Food Safety 😬



Squirrels in Central Park  🐿

https://data.cityofnewyork.us/Environment/2018-Central-Park-Squirrel-Census-Squirrel-Data/vfnx-vebw 



CS 491 and 591

Professor: Leah Buechley 


https://handandmachine.cs.unm.edu/classes/Computational_Fabrication_Spring2021/

Thank you!


