
Why 3D Is Better than 2D for 
Representing Spatial Figures 
 

Under an ordinary title, the article 
“Representing Composites in 
Conceptual Modeling” (CACM 
July 2004) hides remarkable 
contents. The article’s thesis is 
practically evident yet is supported 
by lengthy and quite disorderly 
argumentation. Logical mistakes 
published in respected magazines 
can possess a special charm, and it 
seems that our case is from this 
category.  Three pages of reasoning 
that carelessly mix a real world 
fragment and its three models of 
different expressiveness (where the 
most expressive model is never 
made explicit) produce a delicious 
logical cocktail.  
 
To get a notion of its flavor, I’ve 
designed an analogy, which follows 
“the logic” of the article’s 
argumentation, and even uses its 
wording.  
 
So, let’s imagine that a magazine, 
Communication of ADM 
(Association for Drafting 
Machinery), has published an 
article “Representing spatial figures 
in geometrical modeling”. The 
article considers two ways of 
modeling spatial figures. One 
assumes that a figure F is modeled 
by its plane projection together 
with F’s “height” (whatever it 
might be). The other takes only a 
plane projection into account. Let’s 
call these modeling frameworks M2 
and M1 respectively. The authors 
claim that M2 models provide 
much more adequate representation 
of the original than M1. They 
recognize that experienced 
modelers might argue that it is 
evident by just common sense 
reasons. “For pedagogical reasons, 
however”, the authors insist, “we 
ought to have theoretical, empirical 
and practical evidence to justify 
this conclusion. Moreover, 
disciplines advance when 
commonsense conclusions are 

codified with a substantive 
rationale”.  
 
The rationale provided in the 
article is as follows. The authors 
consider a simple spatial figure, 
having a circle of radius R as its 
plane projection, and a height H. 
Then the authors pose questions 
about the figure and analyze how 
these questions can be answered 
in the two types of models.  
 
Questions 1. What is the height of 
the figure?  “This question is  
difficult  to answer using model 
M1”,  the authors write. It  does 
not prohibits existence of a figure 
of  height H. Nor does the model 
explicitly allow it.  The answer 
using model M1is indeterminate. 
On the other hand, model M2 
clearly indicates that the figure’s 
height is H.  
 
Question 2. Can a figure have no 
height? (This question might 
seem strange but consider figures 
existing on a plane). According to 
model M1, the answer to this 
question is Yes.   On the other 
hand, model M2 clearly indicates 
that a figure always has a height, 
yet it can be equal  to zero. Note, 
as with Question 1, the two 
models lead to contradictory 
answers even though they are 
intended to represent the same 
reality. 
 
Question 3. Must two figures 
with the same parameters R and 
H have the same volume?  The 
question is difficult to answer 
based on model M1. It seems 
likely that the answer will be Yes, 
because all these figures will 
have the same base projection. In 
contrast, the answer to the 
question based on model M2 is 
clear. Figures with the same R 
and H can have different volumes 
– consider, for example, a 
cylinder vs. cone vs. sphere. 
[Note: here, the authors implicitly  
moved  from model M2 to model 

M3, which takes into account two 
plane projections of the figure - ZD] 
 
… and so on. The real CACM article  
considers nine Questions like above 
about binary relations and their 
derivatives. Model M2 consists of 
two binary relations, and M1 is a 
view to M2 consisting of  the 
relational composition (join) of    
M2’s relations. As is well known,  
data  can be lost during this 
operation. Model M3 is an 
enrichment of M2  with a new 
independent binary relation that is 
implicit in the authors’ analysis. That 
is the story. 
 
The real question, however, is what 
is wrong with the discipline of 
conceptual modeling that a team of  
experts  writes such an article, which 
is then reviewed  by other experts, 
and  finally gets published in a 
professional magazine? 
 
The problem is probably not in 
particular people. They just did their 
job according to the standards and 
norms existing in the field. The 
problem is in the current norm of 
building conceptual models and 
widely accepted style of writing 
papers about it. This norm and style 
do not assume any reasonable 
formalization of the models 
involved. A rare author bothers 
oneself with checking one’s 
considerations against formal 
models, even though they are right 
on the surface (like in the Shanks et 
al  article). In many cases,  healthy  
modeler’s intuition and common 
sense keep from making mistakes. 
However, as we have just seen, it 
does not  always work.  

 1


	Why 3D Is Better than 2D for Representing Spatial Figures



