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Abstract 
 

Color autocorrelograms have been shown to 
excel color histograms, color coherence vectors and 
color co-occurrence matrices when used as feature 
vectors in content based image retrieval (CBIR) 
systems. This is due mainly to their skill to detect the 
spatial relation of colors. In this work we show that 
further improvement in the performance of 
autocorrelograms can be achieved by choosing an 
appropriate color space. Specifically, when 
robustness to illumination condition changes is an 
issue, HSV color space has been proven to be a good 
choice to work with. Performance variations due to 
distance metrics and image data base size are also 
considered. 
 

1. Introduction 
 

The use of autocorrelograms as feature vectors in 
content based image retrieval (CBIR) systems 
outperformed color histograms and other types of 
feature vectors [1]. In this work we show that the use 
of the HSV color space instead of the RGB space can 
further improve the performance of 
autocorrelograms in CBIR systems, making it more 
robust to varying illumination conditions. 
 

2. Experimental methodology 
 

In our experiment, we used an image data base 
with 248 images taken from the Internet including a 

broad range of subjects.  The data base is divided in 
62 classes each one containing the same image with 
4 levels of brightness. Each image is 232 pixels wide 
and 168 pixels high.  

In the RGB color space, we apply a color 
quantization to each image using 64 colors (4 levels 
for each channel), followed by an image indexing 
where a fixed colormap was used.  The 
autocorrelogram of the indexed image was calculated 
and stored in a feature vector data base. 

For the HSV color space, we map the original 
image into the HSV color space. A color 
quantization is done using 75 colors (5 levels for H 
channel, 3 levels for S channel and 5 levels for V 
channel). Then, the image is indexed and the 
autocorrelogram is calculated and stored in a feature 
vector data base. 

We used the relative L1 distance measure, as 
explained in [1], and alternatively the L2 
(Euclidean) distance to measure the distance between 
feature vectors. We used the precision X recall graph 
with k=10 (up to 10 images retrieved in each search) 
to evaluate the performance of the autocorrelograms. 
Four cases were considered: (1) Reduced data base 
(100 images) and Euclidean distance, (2) Reduced 
data base with L1 distance, (3) Full data base (248 
images) with Euclidean distance and (4) Full data 
base with L1 distance. 

 



                                                                         

3. Results 
 
The resulting precision X recall graphs for cases (1) 
through (4) are shown in �Figure 1� through 
�Figure.4� below.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Precision X recall for 100 images and L2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Precision X recall for 100 images and L1 
 

4. Conclusions 
 

Only slight differences can be observed between 
�Figure 1 and �Figure 2� concerning the RGB curve. 
Considering that our image data base is small, we 
can neglect these differences and say that using 
either L1 or L2 will lead to similar results. The same 
conclusion can be assumed between �Figure 3� and 
�Figure 4�. 

We can attribute the reduction in performance 
indicated by �Figure 3� and �Figure 4� to the 
increase in the number of images which increase the 
probability of finding images in the data base whose  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Precision X recall for 248 images and L2 
 
FV is closer to the FV of the image being searched 
than the FV of the correct answers. 

Although HSV has outperformed RGB color 
space, in practical applications, color alone as a FV 
may not be enough to achieve an acceptable 
performance of a CBIR system and the combination 
of color and other image features may be necessary. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Precision X recall for 248 images and L1 
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