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Using 3D building models is extremely help-
ful throughout the architecture engineer-
ing and construction (AEC) lifecycle. Such 

models let designers and architects virtually walk 
through a project to get a more intuitive perspec-
tive on their work. They can also check a design�s 
validity by running computer simulations of en-
ergy, lighting, acoustics, �re, and other charac-

teristics and thereby modify or 
adjust designs as needed before 
construction begins. 3D building 
models also have far-reaching 
applications beyond AEC, such 
as real estate, virtual city tours, 
and video gaming. However, 
manually creating a polygonal 
3D model of a set of �oor plans 
is nontrivial and requires skill 
and time.

Researchers and CAD develop-
ers have been trying to automate 
and accelerate conversion of 2D 
drawings into 3D models, but 

doing so is dif�cult for several reasons. Foremost 
among these is the input form, which greatly deter-
mines how complicated it will be to extrude a model 
from architectural drawings. Some systems use digi-
tal copies of computer-drawn architectural draw-
ings; others scan paper �oor plans as input. However, 
because paper plans still dominate the architectural 
work�ow, any system that claims to be an end-to-
end solution must process raster images.

Although existing solutions share a common pipe-
line, they often choose different algorithms for various 
process steps. In this survey, we review the research 

on automatic generation of 3D building models from 
both paper- and CAD-based architectural drawings. 
Besides comparing the systems� robustness and ef-
�ciency, we suggest improvements and offer a brief 
review of industry products.

Architectural Floor Plans
Architectural drawings are essential to designing, 
narrating, and executing a construction project. 
Most drawings take the form of �oor plans, which 
portray an orthographic top-down projection of each 
building level using standardized symbolic represen-
tations of the structure�s architectural elements. 
Other kinds of drawings�such as longitudinal-
section drawings, elevation drawings, and re�ec-
tive ceiling plans�work with �oor plans to form a 
complete building speci�cation.

Floor plans have various levels of detail. The 
most punctilious and intricate �oor plans are de-
tailed workplans or construction structure drawings 
(CSDs). CSDs are used exclusively by design engi-
neers and construction managers and often show 
internal steel bars, the concrete structure for col-
umns, beams and walls, and pipe and ductwork 
layouts. Recently, Tong Lu and his colleagues de-
signed a system that constructs a detailed building 
model from computer-drawn CSDs.1 However, to 
our knowledge, no research has aimed at inter-
preting raster images of CSDs.

The most widely distributed form of �oor plans 
lacks detailed construction information. Still, they 
manage to cover the building�s complete layout, 
which is suf�cient to build a model for most appli-
cations. Whether these less-detailed �oor plans are 
hand drawn or computer produced, many systems 

Automatically generating 
3D building models from 2D 
architectural drawings has 
many useful applications in the 
architecture engineering and 
construction community. This 
survey of model generation 
from paper and CAD-based 
architectural drawings covers 
the common pipeline and 
compares various algorithms 
for each step of the process.
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accept them as legitimate input. However, such 
�oor plans use varying graphic symbols, which is 
a major drawback.

Figure 1 shows examples of common styles for 
walls, windows, and doors. Instead of being con-
strained to a particular standard, a drawing�s purpose 
(and the designer�s artistic motivation) determines 
what components will be shown and how they�ll 
look. This creates a major challenge in analyzing and 
interpreting an image �oor plan, and makes a cer-
tain amount of human intervention unavoidable.

General System Overview
Figure 2 shows an example input and the desired 
output from an automated 3D building model sys-
tem. We categorize existing systems according to 
the kind of input they use. CAD documents, such 
as Data Exchange Format (DXF) and AutoCAD 
Drawing (DWG) �les, preserve drawing infor-
mation as 2D geometric primitives, grouping the 
architectural components together by type and 
giving them unique labels. This layered structure 
of CAD �les makes recognition trivial.

In contrast, when a system takes a raster image of 
a �oor plan as input, there�s no obvious distinction 
between graphical symbols, wall lines, dimensions, 
scales, textual content, and leading lines (that is, 
the straight lines that lead to measurement or text). 

So, to decipher the information needed for extru-
sion, the system must rely on image-processing and 
pattern-recognition techniques.

Figure 3 (next page) shows the basic model extru-
sion steps, and Figure 4 (page 23) shows an ideal 
solution�s two-phased operational pipeline. Most 
actual systems differ slightly from this model. 
However, by combining different system ideas, our 
common framework can help developers structure 
and compare existing solutions. As we discuss later, 
systems generally differ in the choice of algorithms 
or the task execution order.

Besides general characteristics, most systems 
also share common shortcomings. The biggest 
is the lack of generality. Pattern recognizers are 
typically constrained to a small set of prede�ned 
symbols. Also, current systems don�t exploit infor-
mation embedded in text strings, which could be a 
valuable cue to the building�s spatial structure and 
topology. Most systems also neglect the ��nishing 
touches.� To offer a better visual appearance, for 
example, a system could either procedurally gener-
ate indoor and façade textures or automatically de-
rive them from photographs. In addition, systems 
fail to appropriately orient the architectural ele-
ments� placement in the 3D model. Finally, several 
systems use imperfect algorithms, thus requiring 
substantial user assistance in some steps. Systems 

Figure 1. Different ways to draw a wall with a window and a door. The variable graphic symbols pose challenges for automatically 
converting 2D drawings into 3D models.
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Figure 2. The (a) input and (b) output of a system that converts 2D architectural �oor plans to 3D computer graphics models. 
Systems that accept �oor plans as input must rely on image-processing and pattern-recognition techniques to distinguish 
between graphical symbols, wall lines, dimensions, and so on.
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