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Abstract: Camões the Portuguese poet wrote, back in the XV century, «Todo o mundo é 
composto de mudança, buscando sempre novas qualidades». And it is still looking for new 
‘qualities’. Back in the XV century, Guttenberg invented the press. This remained the main 
information and knowledge diffusion system for nearly six centuries. It was until the end of the 
XX century that a concurrent system tackles this place. Beyond the computer was the personal 
computer that triggered the change.  In this paper we will try to gasp a snap of the future to 
understand what could change with the advent of the low cost 3D (scanner and printer). 
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1. Introduction  
Back in the XV century, Guttenberg 

invented the press. This remained the main 
information and knowledge diffusion system 
for nearly six centuries. It was until the end of 
the XX century that a concurrent system 
tackles this place. More then the computer was 
the personal computer that triggered the 
change.  In this text we will try to gasp a snap 
of the future to understand what could change 
with the advent of a low cost 3D printer[5] [9] 
[11]. 

Effectively in the last years everyday life 
changed in many aspects. If we return to the 
70’s, there was the typewriter. Letters, (mainly 
commercial letters) where typewritten (that 
was a profession!).  

Later, with the advent of the personal 
computer, texts start to appear justified; 
figures could be inserted on the text, in place, 
with professionally numbered legends, 
footnotes, endnotes and all the typographic 
items that really made a professionally made 
book. With the advent of the laser printer, 
another smaller and silent wave starts. By this 
time everybody was predicting the ‘paperless 
office’. Although many people argue that the 
number of paper documents in circulation 
really increased. The possibility of making 
’professionally’ looking documents was a 

must. Later, a low cost high definition printer, 
bring this possibility home. Leaflets start to be 
composed and printed at home. Personal 
invitations start to be composed and printed at 
home. All letters start to have a monogram on 
top.  

 
2. Photography 
A concurrent wave happened with 

photography and the appearance of the digital 
photography. Since the early XVIII century, 
Niépce and Daguerre [4], it was possible to 
retain a detailed, permanent and objective 
visual impression of a scene. This process was 
open to the masses in the 60’s with the 
instamatic cameras. Although a still expensive 
process (it requires the film, processing and 
printing), turns the snapshot a common 
activity. Later, the scanner allows for the 
inclusion of images in texts, and at last the 
digital photography contributed definitively to 
the layout of today’s documents.   

But digital photography triggered a second 
change. Professional photography is usually 
associated with a studio. Not only due to the 
exposure conditions, but also but the need of 
post processing (light correction, noise, 
reframing, etc).  However some of focus areas, 
due to the nature of the subject (fast moving, 
short availability time or other), it is difficult 
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to warrant that you are able to snap it at the 
first (or second) shot. Digital photography 
opens these subjects to a much wider public 
(with very good results indeed). 

 
3. Sculpture 
Sculpture is a very ancient activity from 

mankind. If painting can be retraced to more 
than a hundred centuries ago, (e.g Lascaux, 
Chauvet and Altamira paintings),[1][2][3] 
sculpture can be also dated for along time, 
(e.g. Venus figures from the upper 
Paleolithic).  

These arts where used several years ago for 
the making of industrial prototype models. If 
statues require a more or less complex process 
until the brass final setting, models for study 
or evaluation are simpler to do. Carved in 
wood, plastic (for instance Perspex), some can 
still be seen in museums, as for instance the 
Museu de Engenharia Civil (Civil Engineering 
Museum) on the IST campus.  

 
4. The objective 
One of the problems is the definition of the 

object itself. Although painting programs and  
photo directed image processing become 

usual, a scanner is still not a common 

accessory to the computer. But, following the 
same line, as high definition printers opened 
the market to the handheld text scanner, this 
evolution should prompt a similar evolution. 
For a large size, body size scanners have 
appeared to the market, although with a 
limited resolution, although they can be used 
for smaller objects. A world of applications is 
waiting for smaller, easy to use scanners. 
Similarly, has Android and Apple prompted 
the applet market, it can be forecasted a 
“thinglet” market. Similar to the creative 
commons photo market, and Clip Art market, 
made of models that you can do or print in 
home. 

One question is evaluating the capabilities 
of the use of a low 3d scanner to reconstruct 
the image from a scene, mainly with the use of 
MS Kinnect pairs of images. An example is 
presented in Figure 1. On the right side is the 
depth image, on false colors. The light blue is 
the nearest, and the dark blue correspond to 
areas where no depth information is available. 
Although a small resolution image, the depth 
image gives invaluable information for the 
segmentation of the scene. 

 

  
Figure 1 – Image and depth  from an object 

 
In figure 2 a similar scene is present with a 

more clean background. 
These images can be connected, allowing 

putting in evidence the depth and the 
corresponding points. However this process 

must have into account the depth shadow, as 
can be seen in figure 3 (right). 

Images obtained are not ready to be 
exported, and the use for a virtual model 
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should take into account information from depth and color. 
 

 
 

Figure 2 – From a person 

 
Mainly, at short distances, the shadow will 

create an additional problem for the direct use. 
Although the images are quite enough to 
identify objects and evaluate some 

characteristics for robot vision, such an 
apparatus should bring a more defined and 
smaller area covered (Figure 4). 

  
Figure 3 – Perspective representation and depth map processed 

 
5. The printing 
 

3D models have been around for a long time. 
The earlier is the paper foldable model. 
Among them an older technique used for 3d 
puzzles has been reused for 3d models: object 
slicing.  

 
Figure 4 – Traffic signal in front of a wall 

 
Figure 5 Paper Foldable model 

 
The basis is to slice the object, and 

reproduce it but assembling one over the other 
by the correct order. This can be done with 
paper, cardboard, resin or plastic.[6][7][8]. 
The main issue is the vertical resolution of the 
model, price and assembly time.   

Addictive manufacturing has been around 
for many years. It is the natural extension for 
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cad drawing.  Laser sintering, fused deposition 
or laminated object. Some manufactures 
present 3d color printers making use of 
different colored plastic or even engineering 
materials like rubber or abs-plastic, or, 
chocolate [12]. 

 
6. The near futures 
 
Among the activities that run in parallel 

with professional applications, as prototyping, 
several have their counter part on hobbies. 
They rely on a small scale reproduction of 
objects that from some reason are appealing to 
the practitioner. Examples are doll houses, and 
diorama making. Doll houses are a 
reproduction of a full house, with more then 
one floor, furniture, appliances made to scale. 
They are directed to small children. Dioramas 
are three-dimensional full-size or miniature 
model, sometimes enclosed in a glass 
showcase for a museum. Scale models are 
marketed since the 40’s (e.g. Airfix plastic 
models). Usually the models covers planes, 
cars and trains. These where marketed on the 
standard model (e.g. a car would appear in the 
standard version). Modellers try to change 
them in order to reproduce a more appealing or 
meaningfull version, as the ones that where on 
the Group Two Rally specs. This cars where 
allowed to be tranformed, as for instance, 
larger wheels and consequently larger covers. 
Some of this cars where handmade and 
triggers a market of acessories and small parts 
(whell trims, race tyres, lights). This markets 
provides some niches, as for instance for a 
white ink printer. 

 

 
Figure 6 Plastic Model 

Looking trough the web its already to 
discover creative commons models that range 
to statues, belt bucles, pieces, a car models , 
keychains and others.  

The colour inkjet printer opens for the 
inhouse and personal invitation (it was 
statement of culture) to draw and print 
invitations, christmas cards and so on. The 
additive printers will prompt an in house gift 
or utility, (e.g. models, keyrings, etc). This 
prompt a market for more refined and coloured 
paper to appear the in supermarket shelfs.  

Another plethora of objects, are educational 
models, which could be tailored to specific 
lessons and objectives. Not only on drawings, 
but on the small models that students can 
handle, assemble and modify.  

There’s another plethora of objects that are 
suitable for this market, like for instance small 
decorative objects for the house or pendants 
and earrings, which could be easily 
personalized. 

 
Conclusion 
 
In the previous text we where trying to 

analyze the outcomes, changes and possible 
small possibilities that arise from the 3d in 
house printing. We looked backward in our 
memory and try to realize what little changes 
had happened until the world today. It seems 
puzzling, but when the world starts to change 
for virtual reality and immersive virtual 
reality, it seems to be possible to drive to the 
object as a display of ideas and presentations. 
We tried to analyze if a similar pattern could 
be triggered in a near future, in order to 
analyze their impact.  
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