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Abstract— Shape recognition application of computer vision 

nowadays plays a vital role in understanding of an image. A 

method was developed for detecting two dimensional 

geometrical shapes of objects in an image without training 

database. The images can be real image, a virtual image or 

hand drawn image. The algorithm recognizes shape type 

with the help of shape metrics and then recognizes shape by 

segmenting images into individual objects corresponding to 

their regions. 
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I. INTRODUCTION 

In a scene to detect and recognize an object human vision 

make use of many sources of information like edge and 

region information are utilized to extract a “perceptual unit” 

in the scene. In making the decision as to whether a point 

belongs to an object or not various invariant features are 

recognized and additional properties like texture are sent. 

In Aerial images the problem of detecting boundary 

shape information of vehicle such as rectangular shape 

object is very crucial. In human face local features like eyes 

are sometimes useful. These features provide strong clues 

for recognition. [1] 

In computer vision study of shape is recurrent 

theme. For example shape is main source which can be used 

as information for object recognition. To explain how our 

visual system enact obscure and incomplete information in 

image, shape plays an important role as we tend to see 

particular shape.  

Geometrical models of anatomical structures in 

medical image analysis play an important role in automatic 

tissue segmentation. Characterizing the shape of rigid object 

is not a particularly hard problem, although using the shape 

information to solve perceptual tasks is not easy. [2] 

In computer vision one of the topic of interest 

which is at its peak is Content based image retrieval. 

Analysis process for this kind of data mainly lies on 

graphics recognition which allows them to classify images 

in terms of symbols. According to data representation 

several kinds of recognition approaches can be involved.  

Bitmap images which are usually analyzed with statistical 

methods are time consuming and accurate. In content based 

image retrieval structural methods are preferred as it is faster 

compared to statistical. The most important visual features 

for classifying images is shape of represented objects and a 

lot of literature deal with object recognition by shape. [3] 

While performing image processing the main task is to 

recognize objects’ shape and then further perform next step. 

For example, some applications require only circles from all 

the object detected or rectangles, etc.  

II. RELATED WORKS 

Based on global shape present a method for object detection 

in images. For shape matching a distance measure is derived 

invariant to rotation and scale. Starting from an over-

segmentation of the image, the object boundaries is 

explored, which have high similarity with the shape 

template of the object class to be detected. [4] 

The shapes of tree crowns extracted from very high 

resolution color aerial infra-red images. A necessary 

preliminary step for classification is extraction of the tree 

crowns. They choose a methodology based on the shape 

analysis of closed continuous curves on shape spaces using 

geodetic paths under the bending metric with the angle-

function curve representation, and the elastic metric with the 

square root q-function representation. [5] 

The algorithm for shape recognition method by 

which shapes like circle, square and triangle object in the 

image will be recognizable. This proposed method uses 

intensity value from the input image then obtain the binary 

image by threshold using Otsu’s method. To eliminate noise 

Median filtering is applied and to find the edges Sobel 

operator is used. To remove unwanted edge pixels thinning 

method is used where these pixels may be counted in the 

parameter estimation algorithm, hence increase the false 

detection. The compactness of the region decides the shape. 

[6] 

A new approach of shape recognition from the 

solid images by touching the surface of various real life 

objects. In this four geometric shaped objects i.e. a planar 

surface, one edge object, object with two edges like a 

cubical object and a cylindrical object are used for shape 

recognition. Using multilevel thresholding the high pressure 

regions denoting surface edges have been segmented out. 

These high pressure regions obtained were unique to 

different object classes. To uniquely describe the high 

pressure regions some regional descriptors have been used. 

These regional descriptors have been employed as the 

features needed for the classification purpose. Linear 

Support Vector Machine (LSVM) classifier is used for 

object shape classification. [7] 

III. FITTING OF BOUNDING RECTANGLE TO CLOSED REGIONS 

A new approach for fitting of a bounding rectangle to closed 

regions was found. [8] In this approach using a closed-form 

solution the coordinates of the vertices are computed 

directly. This approach uses the boundary points of regions 

and is based on simple coordinate geometry. A least-square 

approach is used which determine the directions of major 

and minor axes of the object hence, gives the orientation of 

the object. By pair wise solving the four straight lines the 

four vertexes of the bounding rectangle are computed. 

Examples from synthetic data and some real-life data show 

that the approach is both accurate and efficient. 

There are five steps in approach. Beginning with a 

segmented image in which each region/object is labeled. 

Without loss of generality assume that there is only 

object/region in the image. They first compute boundary 

(edge points) of the object. Using these edge points, 
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compute the centroid of the object. The next step is to find 

the major and minor axes of the object by using the edge 

points. Then find the upper and lower furthest points with 

respect to both major and minor axes. Finally, find the four 

vertices of bounding rectangle by using these points. 

This approach provides a direct method to compute 

the coordinates of the bounding rectangle. The technique 

depends on the edge points of the object, they have proposed 

a new template-based edge operator for binary images. By 

estimated averaging x and y coordinates of edge points, the 

center of the bounding rectangle is computed. Using those 

edge points, the directions of major and minor axes are 

determined by using a least-square technique. Compute the 

four vertices of the bounding rectangle using this orientation 

of the object. The approach is both accurate and fast. 

IV. FLOW CHART OF DETECTING AND RECOGNIZING SHAPE 

  
Fig. 1: Flowchart of detecting and recognizing image 

Fig 1a shows the procedural steps which are described 

below, for detection and recognition of shapes in image: 

1) Firstly read the rgb image. Then convert the rgb 

image to binary image using a thresholding 

technique. 

2) Now invert the color after conversion and get the 

outlines of the object using Moore-Neighbor 

tracing algorithm. 

3) Get all the stats like centroid, area and perimeter.  

4) Now for each boundary of object fit the bounding 

box and calculate parameters. 

5) After that define some thresholds for each metric. 

6) Accordingly, assign shape to each object and label 

it with results. 

7) Finally display metric values and shape next to 

object. 

V. ALGORITHM IMPLEMENTATION 

First step in this process is to convert colored or non colored 

image to binary image using thresholding technique. During 

this process individual pixels in an image are marked as 

"object" pixels if value is greater than threshold value 

otherwise "background" pixels. An object pixel is given a 

value of "1" while background pixel is given a value of "0". 

Thus a binary image is created by coloring each pixel black 

or white depending on a pixel's label. 

Second step is to trace the exterior boundaries of 

each object in the binary image. After tracing boundary it 

will calculate the region properties like centroid, area and 

perimeter. This parameter will help us in finding the metrics 

of circle by using the formula: 

CircleMetric = (Perimeter.^2)./ (4*pi*Area) ; 

Third step is to fit the minimum bounding rectangle 

around the closed loop. In this function we will use convex 

hull method. After that we will get the width and height of 

bounding box with the help of which we can find square 

metric and triangle metric. 

Forth step is to define some threshold value for each metric. 

Shape Type Threshold Value 

Circle Circle Metric<1.2 

Triangle Triangle Metric<0.6 

Square Square Metric>0.9 

Rectangle Not all then rectangle 

Table 1: 

Then after detection of shape in the image it will 

assign particular shape to each object and label it with the 

results. If according to metric it is circle then the algorithm 

will give it circle label. Similarly if metric comes under 

triangle it will give triangle label. If it comes under square 

or rectangle it will label square or rectangle respectively. 

Final stage is to identify the shape of objects. The 

algorithm will display metric values and shape to object 

which is detected and converted back to rgb. So output 

image will be in different color compared to input image 

color. 

In figure 1(a) we have given different colored 

object in the image as an input. As an output we got shape 

of each object shown in figure 1(b). Here the color of output 

is different as at first we converted rgb to binary and then 

after detecting our algorithm convert it back to rgb. 

 
Start 

Read Image  

Convert to binary 

Trace Boundary 

For each boundary, fit bounding box 

and calculate parameters 

Define threshold for each metric 

Assign shape to each object 

Label with results 

End 

Display metric 

value and shape 

next to object 
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Fig. 1(a): Input Image containing colored objects 

 
Fig. 1(a): Output Image 

In figure 2(a) non colored image is given as an 

input. The objects are in black pixels while background is in 

white pixels. The output of this is shown in figure 2(b). 

 
Fig. 2(a): Input Image containing non colored objects 

Image 

 
Fig. 2(b):  Output Image 

VI. EXECUTION TIME OF ALGORITHM 

We have performed numerous experiments using described 

shape detection and recognition approach. The proposed 

technique is tested on different image categories and 

satisfactory results have been obtained. This algorithm 

computes the execution time for predicting the shape of 

different objects. Figure 3 shows that how much time is 

taken by the algorithm for predicting the shapes of different 

objects. Execution time of the algorithm (sec.) is determined 

with respect to the size of images (KB). The execution time 

depends on the size of the image and the number of objects 

present in the image. 

 
Fig. 3:  

The image size of 11.7 KB takes 1.03 sec for 

execution. The image size of 10.1 KB takes 0.84 sec for 

execution. The image size of 8.94 KB takes 0.67 sec for 

execution. From this we can conclude that the execution 

time most probably depends on the number of objects 

contained in the image. 

VII. CONCLUSION 

A shape recognition technique using bounding rectangle has 

been presented in this paper. In this we suggested new 

algorithm to detect the shape(s) in an image, also the 

algorithm recognize the type of shape(s) without training 

database. The algorithm has good ability to detect most 

shapes in image. Our recognition technique can be used for 

very large sets of images containing a large number of 

shapes. This work has ability to recognize the shapes by 

determining the threshold value for each metric which is 

suggested for this purpose.  

The execution time for different size of images is 

evaluated.  Our self-detecting and recognizing shape 

approach will be very useful in computer vision application 

areas, such as object retrieval from large databases and also 

shape indexing of large image databases. The algorithm 

gives very promise results and work fine. 

VIII. FUTURE WORK 

With the use of this automatic shape detection and 

recognition approach we have successfully predicted very 

limited geometrical shapes of the objects. In future we will 

work for detection and recognition of more complex 

geometrical shapes and also we will deal with overlapping 

objects. Also we can work in counting the number of 

particular shape in an object with their respective color. 
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