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Abstract: The degree of accuracy and precision becomes an important part of engineering in classification method. In this research, the hybrid 
Lacunarity and Euclidean Distance (ED) is used for classification of human kidney condition. Meanwhile, the image datasets comprised of 10 images for 
training and 10 images for testing have been used. Based on the experimental results, Lacunarity method has been able to extract features of the iris 
image with a 16x16 size of box counting. Then, the classification of kidney health conditions (i.e., normal and abnormal) has been calculated using an 
algorithm Euclidean Distance (ED) with an accuracy rate of 70%. 

. 
Index Terms: Euclidean Distance; Extraction; Classification; Iris; Kidney.   
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1. INTRODUCTION 
At present, classification techniques for image, video, and text 
is still growing. Therefore, many researchers apply 
classification techniques to solve various problems in the fields 
of engineering, economics, industry, medicine, and others [1], 
[2]. Thus, various measurement variables in classification 
techniques are also increasingly complex, especially in the 
health field. Furthermore, the research related to human 
health is also increasing as technology develops. In the field of 
medicine, health track record is one factor in analyzing a 
disease, treatment care, and others. The trail of records 
pertaining to the level of intensity or deviation of organs 
caused by the disease recorded in a systematic and patterned 
on the iris of the eye and surrounding area. It can be used as 
a practical guide to the diagnosis of various diseases. Chronic 
Kidney Disease (CKD) is a global health burden with a high 
economic cost to the health system and is an independent risk 
factor for cardiovascular disease (CVD), not only in the 
developed country but also in developing country like 
Indonesia [3]. The incidence and prevalence of CKD are 
increasing every year. The incidence rate of ESRD per million 
populations in Indonesia from 2002-2006 was increasing from 
10.2, 11.7, 13.8, 18.4 to 23.4 [4]. Therefore researcher chose 
the kidney to make the classification system of kidney health 
through iris image. Previous research on image recognition 
with Lacunarity already been done. An analysis of the 
dependence of the performance of classifier using fractal 
based texture analysis, on the number of decomposed binary 
images, has been discussed. The highest classification 
sensitivity of 93.75% and 91.66% have been achieved for 
melanoma and dysplastic nevi respectively, using support 
vector machine (SVM) classifier by extracting fractal based 
texture features from forty grey scale regions of the 
dermoscopic images [5]. Use of the Lacunarity and the 
Artificial Neural Network Back Propagation has been done for 
the recognition of weed species with an accuracy rate 97.22% 
of 74 images for training and 36 images for testing [6]. 
Morphological classification of odontogenic keratocysts using 
Bouligand-Minkowski fractal descriptors was capable of 
Discriminating between OKCs and radicular cysts in 98% of 
images (100% of cases) and between the two sub-types of 
OKCs in 68% of images (71% of cases) [7]. Four strategies, 
called Min, Max, Diff Min and Diff Max, were tested, and the 
best success rates were obtained when all of them were 
employed together, the resulting in an accuracy of 99.25%, 

72.50% and 86.52% for the Brodatz, UIUC and USPTex 
databases, respectively, using Linear Discriminant Analysis [8]. 
Thus this study aims to implement the Lacunarity and 
Euclidean Distance for classifying health conditions of the 
kidney through the iris. 
 

2 EXPERIMENT DETAIL 
Iridology is the science of analyzing signs such as color and 
structure of the iris to obtain important information about the 
state of human health. A kidney is one organ that is located in 
both irises. Kidney area in the iris to be processed in this 
research is located on the left at 6 and 7 o'clock, as shown in 
Figure 1.

 
The image is made by a number of pixels and 

different major parameters like color and monochrome 
(sometimes also known as a black & white image or property). 
An image is processed and executed by an image processing 
techniques. So image processing is the major part of signal 
processing [9]. This research uses the true color (RGB) as a 
format of the sample image. Then it converted into a grayscale 
image. A grayscale image is the one kind of the gray color on 
the image, varying degrees of gray. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1: Left iris map [10] 
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Based on Figure 2, the method of this research consists of five 
stages: (1) image acquisition; 20 images of left iris took with 
an iridology camera. Then, the image is divided by 2, which is 
10 images for training and 10 images for testing (5 images for 
abnormal and 5 images for normal kidney conditions); (2) 
preprocessing; the process of taking kidney area (Region of 
Interest / ROI) on the iris image can be seen in Figure 3. Then 
did the cropping and converting the original image (ROI) into a 
grayscale image; (3) segmentation; Canny edge detection is 
done to get the lines of the pattern on the ROI image. It 
resulting a binary image which shows a striped pattern of the 
iris. This image is used to obtain the characteristic texture of 
the iris; (4) feature extraction; Lacunarity using fractal which 
illustrates the size of objects that are natural and irregular. The 
results of image segmentation were extracted, then the value 

of the extract is saved to the database; The degree of vacancy 
fractal measure how fractal filling the room. If F(n, L) denotes 
the probability of the point numbered n in a box the size of L, 
then for each L, ∑  (   )    

   , with N denotes the number of 
pixels on the L-sized box.  ( )  ∑   (   ) 

   ;   ( )  
∑    (   ) 

   . So that the degree of emptiness can be defined 

as follows;  ( )  
  ( )   ( )  
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The calculating of Lacunarity is represented by using a sliding 
box. The size of the box is 2 𝑥2  used, where n is 4. Or in 
other words, the size of the box is 6𝑥 6; Then the research 
concludes with stages of (5) classification kidney condition; 
This process gives the information about kidney condition 
diagnosis to the user by using the Euclidean Distance. In this 
method, the output value compared with the characteristics of 
each classification of kidney conditions. Then they stored in 
the database. If the output value has a range of values close 
to 0 in the database, then the value is taken from a kidney 
condition data and displayed as information on the diagnosis 
result. 
 

3 RESULT AND DISCUSION 
Table 1 shows the image for training consists of a Normal and 
Abnormal category. The results show that there are 
differences in the value of the feature extraction significantly. 
Furthermore, the process of image recognition using 
Euclidean Distance algorithm and the results are shown in 
Table 2. Based on Table 2, it can be analyzed that the kidney 
health classification system has an accuracy rate of: Accuracy 
Rate = (Number of true classification) / (Number of dataset) x 
100% = (7/10) x 100% = 70%. Accuracy rate cannot reach 
100% because there are several things that effect. They are 
the noise on the image and pre-processing of the image has 
not been optimal. So that the differences in gray level image 
kidney area between normal and abnormal conditions are not 
significant. 
 

4 CONCLUSION 

Application of the Lacunarity and Euclidean Distance have 
been made to calculate the image feature extraction of iris size 
(box counting) 16x16. The results showed that both methods 
can be an alternative to the iris image classification. It is seen 
that the performance of the accuracy of methods amounted to 
70%. Optimization the Lacunarity with metaheuristic method 
could be the future research plans. 

TABLE 2 
THE RESULT OF KLASIFIKATION KIDNEY CONDITION 

Image for 
Testing 

Value of Euclidean 
Distance 

Classification 
Results 

Normal_6 0.0007527664526995 Normal 
Normal_7 0.0000906618309775 Normal 
Normal_8 0.0001563428714398 Abnormal 
Normal_9 0.0008063254541180 Normal 
Normal_10 0.0013350458265150 Normal 
Abnormal_6 0.0000877621869880 Abnormal 
Abnormal_7 0.0003276423201610 Normal 
Abnormal_8 0.0001176087499642 Normal 
Abnormal_9 0.0001548751985471 Abnormal 
Abnormal_10 0.0000990827118652 Abnormal 

 

TABLE 1 
THE VALUE OF LACUNARITY EXTRACTION (16X16) 

Image for Training Value of Lacunarity Extraction (16x16) 

Normal_1 -0.9991529935681728 
Normal_2 -0.9991864778414175 
Normal_3 -0.997288737569401 
Normal_4 -0.9989818430691045 
Normal_5 -0.9991623273252015 

Abnormal_1 -0.9986980399238652 
Abnormal_2 -0.9935291190689624 
Abnormal_3 -0.9982250323159167 
Abnormal_4 -0.9979715378486888 
Abnormal_5 -0.9945537144090337 

 

 

Fig. 2: System design flow 

 

 

Fig. 3: The process of kidney organ election area (a) original iris 

image, (b) image of ROI are of kidney organs 
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