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Learning Goals

▪ Understand …

▪ Available printing technologies

▪ Advantages and disadvantages of different technologies

▪ How to create 2D and 3D objects from a computer

▪ Know 

▪ How paper can be part of the user interfaces 

▪ The basics steps for 3D printing
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Paper: Printing and Printers

▪ What to print?

▪ Text, graphics, photos, books, objects

▪ On what to print?

▪ Paper, special paper, cardboard, t-Shirt, …

▪ Where to print?

▪ How much to print?

▪ Total cost of ownership

▪ dependent on usage/user profile

▪ printer price (often insignificant compared to other cost)

▪ materials (e.g. paper, ink, toner, energy)

▪ maintenance (e.g. changing of paper in a ticket machine)
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Paper: Printing and Printers

▪ Hardware

▪ Print technology e.g. laser, dot-
matrix, ink-jet, thermo

▪ Media size and type, e.g. paper 
A4, CD, card board, envelops

▪ Media handling,  e.g. paper 
container, rolls and cutting

▪ Speed – e.g. pages/minute, 
characters per second, sq ft/h

▪ Resolution – typically dpi (dots 
per inch)

▪ Colors

▪ Connectivity e.g. network, 
WLAN, BT, USB, …

▪ Size, weight, noise, …

printing on paper

▪ Software

▪ Printer driver

▪ Printer language, e.g. PS 
(postscript), HPGL 
(Hewlett-Packard Graphics 
Language, plotter), PCL 
(printer command 
language), GDI (Graphical 
Device Interface)

▪ Libraries to create printed 
documents, e.g. FPDF, 
Apache PDFbox, OpenPDF
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Paper: selected technologies

▪ Laser (black/white and color)

▪ creating documents

▪ office use

▪ high resolution

▪ Plotter

▪ Big drawings, posters

▪ Endless printing

▪ Dot-matrix

▪ Point of sale, Ticket printers

▪ Multiple copies (e.g. carbon 
copy slip for credit card 
payment)

▪ Thermo printer

▪ Point of sale, Ticket printers

▪ Mobile printers

printing on paper
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Paper: selected technologies

▪ Paperless office has not yet happened!

▪ Advances in technology makes it easier to use 
paper as interaction media

▪ (fast) printing as output mechanism

▪ Scanning as input mechanism

▪ Printing for reading, marking, commenting

▪ Paper as a temporary interface

▪ Multi-step process, e.g.

▪ print out a check list on paper

▪ user interacts with the checklist on paper

▪ scan & recognize interaction and create a 
database entry

▪ for specific scenarios this can be a state of the 
art solution

printing on paper
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2D output

▪ Printing on different material (e.g. 
printing labels on a a DVD or printing 
on plastic sheets)

▪ Photo output on different materials, 
photo books 

▪ cutting plotter (foil, stickers, paper), 
e.g. Brother ScanNCut

▪ Laser cutter for different materials 
such as paper, cardboard, wood, 
plastic, metal

▪ Engraving (laser, mechanical CNC)

▪ Sewing machine (fabric, stitching)

On further materials
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Creating Objects

▪ Subtractive, 3D

▪ CNC Milling

▪ Taking the material away to 
make the object

▪ Additive, 3D

▪ 3D Printing

▪ Building the object from 
material (e.g. layer by layer)

▪ Building from 2D parts

▪ Laser cutting and assembly

▪ Cutting sheets with connectors 

“printing” things
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3D Printing Basics

▪ Create a Digital 3D Model

▪ Scan from a real object

▪ Model with a CAD / design software

▪ E.g.  Files in STL, OBJ, AMF, 3MF format

▪ Slice up the model into layers

▪ Layer thickness is property of the printer (e.g. 0.1 mm)

▪ Slicer or Slicing software

▪ Create a representation that can be printed on a 3D 
printer (e.g. G code)

▪ Print layer by layer the object

▪ Printing materials: object and if required support

▪ Printing materials: metal, plastic, starch, …, chocolate

▪ Support material will be removed

From Idea to Objects – typical steps
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More on 3D Printing
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Mueller, S. (2017). 3D printing for human-computer interaction. interactions, 24(5), 76-79.
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Did you understand this block?

▪ What can a dot matrix printer do, that as laser printer can not?

▪ Discuss what different printing technologies are good for?

▪ What are cutting plotters used for?

▪ How can you use a laser cutter for creating 3D objects?

▪ What are the typical steps for creating a printed 3D object?

▪ How can paper be a part of a user interface design? In which 
use cases would this make sense?

Can you answer these questions?
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