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Abstract- The aim of our paper is to render an object in 3-dimension using a set of its orthographic views. Corner detector 
(Harris Detector) is applied on the input views to obtain control points. These control points are projected perpendicular to 
respective views, in order to construct an envelope. A set of points describing the object in 3-dimension, are obtained from 
the intersection of these mutually perpendicular envelopes. These set of points are used to regenerate the surfaces of the 
object using computational geometry. At the end, the object in 3-dimension is rendered using OpenGL. 
 
Keywords- Corner Detector, Orthographic Projections, Computational Geometry, 3D Geometric Rendering 
 
 
I. INTRODUCTION 
 
There is growing interest in transforming images to 
models, i.e., to construct geometric and descriptive 
models of 3D objects from sensed data for various 
applications. Accurate models of existing free-form 
objects are required in many emerging applications 
such as object animation, visualization in virtual 
museums and vision augmented environments. The 
difficult part in generating 3D models is to define a 
technique to acquire data in order to represent the 
object in 3 dimensions. In this paper we have 
described a technique to acquire this data from a set 
of images of the object. This set of images consists of 
orthographic views of the object taken from various 
angles (front view, top view, side view). Finally, the 
3D points obtained from our method are combined 
with the work of Nina Amenta et al. to generate the 
surfaces of the object. The paper is organized as 
follows. Section III describes control point detection 
that is used in subsequent sections. Envelope creation 
and detection of 3D points is studied in Section IV. 
Surface reconstruction is established in section V. 
Finally some experimental results are provided in 
section VI. 
 
II. RELATED WORK 
 
The idea of generating the 3 dimensional models is 
not new. The work of the surveying technique of 
photogrammetry of Fei Dai et al. takes a completely 
different approach by deriving metric information 
about an object through measurements conducted on 
photographs of the object. The work of Jiang Yu 
Zheng et al. reconstructs a 3D graphics model of an 
object with specular surfaces by its rotation. 
Continuous images are taken to measure highlights 
on the smooth surfaces and their motion. The work of 
Chitra Dorai et al. uses laser range scanner to acquire 
the data. It is indeed a robust method and has no loss 
of information of the object surfaces. However, this 
method is quite expensive and involves a lot of  

 
precision to be taken into account. 
 
III. CONTROL POINT DETECTION 
 
2-D engineering drawings are still used widely and 
play essential role in traditional engineering, because 
they are the primary format of technical presentation 
and communication in design and manufacturing. In 
our work we have used images, Fig.(1), that 
represents the orthographic views of the object under 
consideration. 

 

   
Fig.(1) Orthographic view of the object taken from front, top 

and side 
 

We have chosen to follow the 1st angle convention, 
Fig.(2), to represent orthographic views and for 
further descriptions throughout our paper. 
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Fig.(2) Convention of 1st angle orthographic projection 

 
Control points are defined as points of strong 
curvature in an image. For example, one can consider 
the points making the edge of an object (a 
photometric corner). There are many established 
methods to find points from images like Kitchen-
Rosen field operator, Moravec operator, Susan 
detector, Plessey (Harris) detector, etc. We choose 
Harris (Plessey) corner detector because it is very 
robust with respect to image noise and gives a good 
localization of the control points, Fig.(3). 
 

 
 

 

 
Fig.(3) Control points, in red, are detected using Harris 

Detector 
 
The formulation of Harris detector involves a 
cornerness measurement function. Cornerness 
measurement function, R is defined as follows: 
 

 
 
IV. ENVELOPE CREATION AND 

DETECTION OF 3D POINTS 
 
The control points obtained in the previous step are 
used in envelope creation. The process of envelope 
creation requires an understanding of projections. 
Projections of a view are lines drawn from control 
points and perpendicular to the view. These 
projection lines drawn from each of the control points 
form a closed envelope describing the view. Fig.(4), 
shows the closed envelopes for each of the views. 
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Fig.(4) Schematic representation of envelope creation 

 
The envelopes created in the previous step are further 
used for determining the points in 3D. The points of 
intersection of any two mutually perpendicular 
envelopes, give a set of points in 3D. This set of 
points describes the volume of the object, Fig.(5). 
 

 
Fig.(5) Intersection of envelopes 

 
In order to determine this set of points describing the 
object in 3D, we require two or more mutually 
perpendicular envelopes. Two mutually perpendicular 
envelopes yield sufficient number of points to 
describe the object in three dimensions. More 
complex objects require more than two mutually 

perpendicular envelopes to describe the object 
sufficiently. 
 
V. SURFACE CONTRUCTION 
 
The 3D points obtained from the intersection of the 
envelopes are combined with the work of Nina 
Amenta et al. to generate the surfaces of the object. 
Nina Amenta et al. used Delaunay triangulation along 
with Voronoi diagrams to reconstruct the surfaces 
from a cloud of three dimensional points. “Crust 
Theorem” devised in for surface reconstruction is as 
detailed below. 
 
1. Compute Voronoi diagram of the set of points in 
„S . 
 
2. For each sample point s 
 
2a. Compute vertex p+ of cell Vor(s) farthest from s. 
 
2b. Compute vertex p- of cell Vor(s) farthest from 
such that dot(sp+,sp-) < 0, where dot() gives dot 
product of two vectors. 
 
3. Let P denote all poles p+ and p-.  
 
4. Compute Delaunay triangulation of union(S, P) 
where union() gives union of two sets.  
 
5. Extract triangles for which all 3 vertices are in S.  
 
Fig.(6) shows the output of surface reconstruction.  
 

 
Fig.(6) Surface construction using Crust theorem 

 
VI. IMPLEMENTATION  
 
Time has always been a concern when implementing 
an algorithm which requires computational geometry 
evaluations. Our multi-threaded implementation   
ensures that the processing time of the system is 
allowable.  Hence, the technique  gives  a perfect 
trade-off between model accuracy and processing 
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time. We have used the in- build routines of 
MATLAB for image processing and obtaining 
Delaunay Triangulation of sample points. Some of 
the experimental results obtained are shown below in, 
Table 1. Table 1, indicates the number of points 
detected in envelope intersection, number of triangles 
obtained in Delaunay Triangulation and total 
processing time of the model. We have used OpenGL 
to render the model for various other manipulations 
like scaling and rotation.          
 

 

 
 

 

 
 

CONCLUSION 
 
The technique presented above provides an advantage 
of automation. It is a simple, efficient and practically 
feasible approach to convert 2D images into 3D 
models. Our approach requires no human intervention 
for this conversion. Our work has a scope in various 
fields like architectural design, component inspection, 
virtual museums display, entertainment industries, 
etc. Machine parts are more structured in nature; 
hence our work can automate the process of their 
component inspection. Dynamic image sequences can 
be combined with computer animation and our work, 
to animate the dynamic changes an object undergoes 
over the time in terms of shape and orientation. 
 
REFERENCES 
 

[1]  Jiang Yu Zheng, Yoshihiro Fukagawa and Norihiro  Abe,  
“3D  Surface  Estimation  and Model Construction From 
Specular Motion in Image Sequences,” IEEE Trans. On 
Pattern Analysis and Machine Intelligence, May 1997, vol. 
19 no. 5, pp. 513-520. 

 
[2]  Fei Dai and Ming Lu, “Photo-Based 3d Modelling of 

Construction Resources For Visualization of Operations 
Simulation: Case Of Modelling A Precast Facade,” 
Simulation Conf., Dec. 2008, pp. 2439-2446.  

 
[3]  Nina Amenta, Marshall Bern and Manolis Kamvysselis, “A 

New Voronoi-Based Surface Reconstruction Algorithm,” 
25th Annual ACM Conf; on Computer Graphics and 
Interactive Techniques, 1998, pp. 415-421. 

 
[4]  Harris, “Determination of ego-motion from matched 

points,” in Proc. Alvey Vision Conf; Cambridge, UK, 1987. 
 
[5]  Chitra Dorai, Gang Wang, Anil K. Jain and Carolyn Mercer, 

“Registration and Integration of Multiple Object Views for 
3D Model Construction IEEE Trans. On Pattern Analysis 
and Machine Intelligence, Jan. 1998, vol. 20 no. 1, pp. 83-
89. 

 
[6]  N. Amenta and M. Bern, “Surface Reconstruction by 

Voronoi Filtering,” 14th Annual ACM Symposium on 
Computational Geometry, 1998, pp. 39-48. 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-1, Jan.-2015 

Stealth Technology: The Fight against Radar 
 

28 

[7]  Donald Hearn and M.  Pauline Baker, Computer Graphics-C 
Version, 2nd Edition. 

 
[8]  L. Kitchen and A. Rosenfeld, “Gray level corner detection,” 

Pattern recognition letters, 17(9), pp. 939-950.  
 
[9]  H. Moravec, “Towards automatic visual obstacle 

avoidance,” in Proc. Int. Joint Conf. Artificial Intelligence, 
1977, pp. 584.  

 
[10]  S. M. Smith and J. M. Brady, “Susan - a new approach to 

low level image processing,” International Journal of 
Computer Vision, 1997, vol. 23, pp. 45–78. 

 

 
 
 
 
 
 
 


 


