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Abstract

Due to the increase in the amount of digital images on the web, their is re-
quirement for content-based image retrieval methods. This work focuses on using
histogram properties of an image for retrieval. As the histogram provides coarse
characterization of an image, we are further splitting the pixels in a given histogram
bin into different classes based on some property, this method is called histogram
refinement. Here coherence of the pixels is used for further refinement. For compar-
ative analysis one more method is considered based on color, texture and shape.

1 Problem Statement
In our work, we have implemented content-based image retrieval (CBIR) based on his-
togram refinement [2]. A colour image is converted to grayscale and then its intensity is
uniformly quantized into 16 bins. Then we find the histogram of the image. Pixels in each
of the 16 bins of the histogram is further classified as coherent or incoherent. In each of
the 16 bins we have found out the coherent and incoherent clusters. Then 16 properties
have been calculated based on the number, size etc of coherence and incoherence clusters.

Based on these 16 properties, image retrieval is done in 3 incremental stages. For
comparison L1 distance is used [1].

For comparative analysis, color, shape and texture features are also considered [3].

2 Implementation
For testing purpose images provided by Wang et al. [4] and Li and Wang (2003) [5] is
being used.

For finding the coherent and incoherent pixels in a bin, connected components are first
found for pixels in a given bin. A pixel is classified as coherent if it is part of a connected
component whose size is greater than or equal to τ [1]. In our case, we found τ = 500
gave good results.
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Figure 1: Framework

In terms of computational complexity, it is not very expensive. For each image it
calculates 16× 19 features.

In this case per image 256 color features, 28 shape features and 64 texture features
are extracted. It is comparatively more computationally expensive than first method [3].

3 Experimental Results
For retrieval result on each of the classes, False Acceptance Rate (FAR) is calculated as a
performance metric. This method is considered unsuccessful for a particular class if FAR
is greater than 50%.

• Histogram Refinement Method

Class FAR (%)
1 (People) 37.5
2 (Sea) 75
3 (Building) 37.5
4 (Bus) 25
5 (Dinosaurs) 0
6 (Elephant) 50
7 (Flower) 25
8 (Horse) 37.5
9 (Mountain) 62.5
10 (Food) 25
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Some retrieval results are shown in figures below. The value stated below the images
specify the distance of the retrieved image from the query image.

Figure 2: Retrieval Result in Dinosaur class using Histogram Refinement

Figure 3: Retrieval Result in Flower class using Histogram Refinement
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Figure 4: Retrieval Result in Horse class using Histogram Refinement

Figure 5: Retrieval Result in Sea class using Histogram Refinement

• Shape, Color and Texture Method
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Class FAR (%)
1 (People) 0
2 (Sea) 50
3 (Building) 12.5
4 (Bus) 12.5
5 (Dinosaurs) 0
6 (Elephant) 0
7 (Flower) 0
8 (Horse) 0
9 (Mountain) 37.5
10 (Food) 0

Some retrieval results are shown in figures below. The value stated below the images
specify the distance of the retrieved image from the query image.

Figure 6: Retrieval Result in Dinosaur class using Histogram Refinement
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Figure 7: Retrieval Result in Flower class using Histogram Refinement

Figure 8: Retrieval Result in Horse class using Histogram Refinement
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Figure 9: Retrieval Result in Sea class using Histogram Refinement

4 Interesting Observations
In our implementation, we saw that histogram refinement worked well for classes which
doesn’t have much variety in its images in terms of shape and size of the dominating
object in the image. Also if there are not much details in the background.

It gave very good and consistent results on Dinosaurs class for this reason. And it gave
acceptable consistent performance in bus and flowers class. Performance in mountains,
sea and building class was not good.

In case of using shape, texture and color as features we get really good results except
in case of natural scenery images i.e. mountains, beach. In case of natural scenery images
it detects images in other classes also which have some scenery in the background.
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