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Abstract— The increased need of content based image 

retrieval technique can be found in a number of different 

domains such as data Mining, Education, Medical Imaging, 

Crime Prevention, Weather forecasting, Remote Sensing 

and Management of Earth Resources. This paper presents 

the content based image retrieval using features like texture, 

colour and shape. 
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I. INTRODUCTION 

CBIR or Content Based Image Retrieval is the retrieval of 

images based on 3 features like colour, texture and shape. 

Reasons for its development are that in many large image 

databases, traditional methods of image indexing have 

proven to be not sufficient, laborious, and huge time 

consuming. These old methods of image indexing and 

ranging from storing an image in the database and 

associating it with a keyword or number and to associating it 

with a categorized description, have to become obsolete. In 

CBIR system each image that is stored in the database has 

its features extracted and compared to the features of the 

query image. It involves two steps: 

 Feature Extraction: The first step is to extracting 

image features to a distinguishable extent. 

 Matching: The second step is to involves matching 

these features to yield a result that is visually similar. 

A. Applications of CBIR:  

 Crime prevention: In police Forces Automatic face 

recognition systems are used. 

 Security Check: Retina scanning or Finger print are 

used to access privileges. 

 Medical Diagnosis: In a medical database of medical 

images using CBIR to aid diagnosis by identifying 

similar past cases. 

 Intellectual Property: Using CBIR in Trademark 

image registration, where a new candidate mark is 

compared with existing marks to ensure no risk of 

confusing property ownership. 

II. CONTENT BASED IMAGE RETRIEVAL SYSTEM: 

In CBIR system we cannot automatically detect the human 

attributes. First give image as input to retrieve the image and 

to find the similar image from the large scale image 

database. 

Query based image retrieval (QBIR) technique 

using in image retrieval to display the similar type images. 

we can give an index number to images before storing the 

images in the database. By using the index number the 

features are to be extracted and stored in the features 

database. 

 
Fig 1: Content Based Image Retrieval System 

III. TEXTURE FEATURE 

Texture is the main property of all surfaces that describes 

visual patterns, each having same properties. Texture 

contains important information about the structural 

arrangement of the surface, such as; clouds, bricks, leaves 

fabric, etc. It also describes the relationship of the surface to 

the surrounding environment. In short, it is a feature that 

describes the distinctive physical composition of a surface. 

Texture properties contains: Contrast, Coarseness, 

Roughness 

Directionality, Regularity, Line-likeness. Texture is 

one of the very important defining features of an image. It is 

characterized by the distribution of gray levels in a 

neighborhood. In order to capture the dependence of gray-

level values, which cover to the perception of texture, for 

texture analysis a two-dimensional dependence matrix is 

taken into consideration. The two-dimensional matrix is 

obtained by decoding the image file; bmp, jpeg etc. There 

are 3 principal approaches used to describe texture; 

statistical, spectral and structural. 

 
Fig. 2(a): Clouds 
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Fig. 2 (b) Bricks 

 
Fig. 2 (c) Rocks 

A. Statistical Approach: 

Statistical approach characterizes textures using the 

statistical properties of the grey levels of the points/pixels 

comprising a surface image. Typically, these properties are 

using: the wavelet transformation of the surface or the grey 

level co-occurrence matrix of the surface. 

B. Structural Approach: 

Structural approach characterizes textures as being 

composed of simple primitive structures called “texels” (or 

texture elements). These are arranged usually on a surface 

according to some surface arrangement rules. 

C. Spectral Approach: 

Spectral approaches are based on properties of the Fourier 

spectrum and describe global periodicity of the grey levels 

of a surface by determining high-energy peaks in the Fourier 

spectrum. 

IV. COLOUR FEATURE: 

One of the most important features that make possible the 

determining of images by humans is colour. Colour is a 

property that relying on the reflection of light to the eye and 

the processing of that information in the brain. We use 

colour every day to tell the variance between objects, places, 

and the time of day. Generally colours are defined in three 

dimensional colour spaces. These could either be RGB 

(Red, Green, and Blue), HSV (Hue, Saturation, and Value) 

or HSB (Hue, Saturation, and Brightness). The last two are 

relying on the human recognition of hue, saturation, and 

brightness. Most image formats like JPEG, BMP, GIF, use 

the RGB colour space to store information .The RGB colour 

space is represent as a unit cube with red, green, and blue 

axes. Like so, a vector with three co-ordinates represents the 

colour in this space. When three coordinates are set to zero 

the colour observed is black. When all three coordinates are 

set to 1 the colour observed is white . The other colour 

spaces operate in a similar fashion but with a different 

recognition.  

The essential method of representing colour 

information of images in CBIR systems is wrapped up 

colour histograms. A colour histogram is a way of bar 

graph, where every bar represents a particular colour of the 

colour space being used. In MatLab for example you have a 

colour histogram of an image in the RGB or HSV colour 

space. The bars in a colour histogram assign to as bins and 

they denotes the x-axis. The number of calculate on the 

number of colours there are in an image. The y-axis 

determine the number of pixels there are in each bin. In 

other words how many pixels in an image are of a colour. 

An example of a colour histogram in the HSV colour space 

can be seen with the following image: 

 
Fig. 3: Sample Image and its Corresponding Histogram 

There are two types of colour histograms, Global 

colour histograms (GCHs) and Local colour histograms 

(LCHs). 

A. Global Colour Histogram (GCHs): 

A GCH denotes one whole image with a single colour 

histogram. The GCH is the traditional method for colour 

based image retrieval. inexact, it does not include 

information concerning the colour distribution of the regions 

of an image. Thusly when comparing GCHs one might not 

always get a proper result in terms of similarity of images. 

B. Local Colour Histogram (LCHs):  

An LCH splits an image into fixed blocks and takes the 

colour histogram of each of those blocks. LCHs contain 

extra information about an image but are computationally 

expensive when comparing images. 

V. SHAPE FEATURE 

Shape may be defined as the characteristic surface 

configuration of an object; an outline or contour. It permits 

an object to be well-known from its surroundings by its 

outline. Shape representations can be generally divided into 

two categories: Boundary-based and Region-based.  

 
Fig. 3: Boundary-based & Region-based Shape 

A. Boundary Based Shape: 

Boundary-based shape presents only uses the outer 

boundary of the shape. This is done by pointing the 

considered region using its external characteristics; like, the 

pixels along the object boundary. For representing Boundary 

Based shape features mathematically, we have: Polygonal 
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Models, boundary partitioning, Fourier Descriptors, higher 

order constructs. 

B. Region based Shape: 

Region-based shape presents uses the entire shape region by 

describing the considered region using its internal 

characteristics; like, the pixels contained in that region. For 

representing Region Based shape features mathematically, 

we have: Super quadrics, Fourier Descriptors, Implicit 

Polynomials.  

VI. CONCLUSION: 

The dramatic rise in the sizes of images databases has stirred 

the development of effective and efficient retrieval systems. 

The devilment of these systems evoked with retrieving 

images by using textual significance but later introduced 

image retrieval based on content. This is to be known as 

Content Based Image Retrieval. Systems using CBIR 

retrieve images based on visual features such as colour, 

texture and shape, as exposing to depending on image 

descriptions or textual indexing. 
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