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Abstract—This paper presents the proposal of an algorithm to obtain images similar to design plans 
or/and blueprints, starting from color images or real photographs of the objects.The proposed approach 
generates both, black & white plans and blueprint-like images, applying image processing operations like 
gray-scale conversion, image thresholding, image convolution, fast Fourier transformation, histogram 
stretching, among others. This process is divided in steps and grouped in a common pipeline to obtain de 
main edges of the image and to different branches to generate black & white plans and blueprints. The 
proposed process works over images with resolution higher than 900x600 pixels and with flat 
backgrounds, to obtain reliable results. 

Keyword - Blueprints, Photographs, Image processing, Thresholding, Sobel edge detection, Image 
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I. INTRODUCTION 

Paper plans are usually used as tool to represent the main or starting idea of any kind of project, such as 
architectural, electronical, mechanical, etc. Frequently, design plans are called blueprints, referring to the old 
photographic printing process named cyanotype, with which cyan-blue copies were obtained from the original 
plan or paper. Blueprints are used not only as starting step in the process of manufacturing of a specific device 
or product, but also to recreate it. That is the case of 3D modelling process, for which,plans or blueprints of the 
devices are used as raw material to model it in a 3-dimensional environment, even some algorithmsbased on that 
concept have been proposed [1]–[3], as well as some applications [4]. 

In areas like architecture and computer animation, the use of objects such as: furniture, lamps, kitchen and 
desktop objects, bicycles, motorbikes and cars, among others, is really often; that is why 3D modelers are 
constantly creating those ones, which most of times have to be specific, for instance a specific brand and model 
of a car. Due to that, 3D artists used to base their projects on design plans or blueprints of the original objects to 
make a 3D model as similar to the original as possible. Obtaining design blueprints is really difficulteven more 
when the object or product has been recently released. On the other hand, nowadays, photographs are very easy 
to be obtained or taken directly from the object, that is the reason why this paper proposes a blueprint obtaining 
approach starting from photographs or images of the objects, by means of using some digital image processing 
algorithms. 

Digital image processing algorithms have been widely used to solve a lot of different problems such artificial 
vision [5], [6], robotics[7], satellite images analysis[8], among others. Some image processing techniques have 
been used specifically to scan, analyse and enhance plans [9]–[11] and to obtain them, for instance extracting 
plans from 3D point clouds [12], drawing blueprints using hardware acceleration [13], generation of blueprints 
for smart homes[14], or procedural generation of blueprints [15]. 

Generally, the main process to obtain a plan or blueprint from an image of photo is de edge detection, for 
which there are different algorithms, most of them use bi-dimensional convolution operations. One of the most 
common edge detection algorithm isSobel[16], [17], for which some improvements have been formulated [18], 
[19] combining it with some other ones. Sobel has been widely used for pattern recognition like license plate 
recognition [20], among others. Next sections show the pipeline (flow steps of the processed images) proposed 
approach, which uses the Sobel algorithm along with some other digital image processing ones, and produces 
both, images similar to the old-style blueprints and black-white plans, starting from images or photos. 
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II. METHODOLOGY 

The blueprints and black-white plans generation process proposed here, has almost the same pipeline or 
process steps, and only change in the last ones, it means the steps before the final visualization. The common 
processing steps are: RGB to gray-scale image conversion, edge detection, band pass filter using FFT (fast 
Fourier transformation) and finally the zero-correction based on image histogram analysis. All this pipeline is 
shown in Fig. 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. Gray-scale edges image obtention pipeline 

A. Gray-scale conversion 

In this step the RGB input image is turned into a gray-scale one, carrying out a quite simple process: the RGB 
input image with X*Y*3 size is split in each of its color channels of X*Y size, after each pixel is averaged with 
the same in all channels obtaining a gray-scale image which corresponds with the original one.  

B. Sobel edge detection 

Staring from the gray-scale image (just named I in this paper), and edge detection algorithm is used to obtain 
the basic edge lines of the blueprint. Most of the image edge detection algorithms are based on the bi-
dimensional discrete convolution between the original image and a small convolution matrix (equations 1 and 2). 
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Specifically, Sobel algorithm uses two convolution matrices, one by horizontal edges and another one by the 
vertical ones. Equations (3) and (4) show those matrices, with which the images Ih and Iv are obtained after 
applying the convolution operation described in the equation (2), finally both of them are averaged obtaining the 
edges image Ie. An example pair of gray-scale image and resulting edges image is shown in Fig. 2. 
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