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 

Abstract: Clustering is defined as grouping similar items . The 

three types of machine learning techniques are supervised, 

unsupervised and semi-supervised. In unsupervised technique, 

there are no class labels given to the input data. Clustering is a 

type of unsupervised learning technique. Recently clustering is 

applied in many fields such as medicine, agriculture, biology, 

computers, finance and robotics. Black sigatoka is a bacterial 

disease occurring commonly in banana plants .The research 

currently focuses on segmenting the disease area from 

non-diseased area.The segmentation class training is done via 

Trainable Weka Segmentation and we also do segmentation using 

k-means algorithm. In this paper we propose a novel approach for 

extraction of the black sigatoka diseased area on banana leaves 

from images using pixel color values and grouping them into their 

respective clusters accordingly. This is a segmentation cum 

clustering algorithm. The novel approach has been proposed to 

overcome the shortfall of k-means clustering when segmenting 

using automatic value selection for k-means by using silhouette 

values.Using this novel approach its easy to cluster and segment at 

the same time. The segmented image from this algorithm can be 

used in disease classification tasks. 

Keywords: Black sigatoka,K-means clustering, Trainable 

Weka segmentation, silhouette score, pixel color values. 

I. INTRODUCTION 

Agriculture is the major source of food for humans. But when 

disease occurs in the cultivated plants, these plants tends to be 

a waste for consuming purposes. Hence there comes the role 

of identification of disease during even early stages using 

modern technology. Farmers can access the disease detection 

software directly using their mobile phone by taking a picture 

and upload it in the software. Then the diseased areas can be 

segmented and classified using data mining techniques 

K-means clustering algorithm is the popular algorithm that is 

used for unsupervised image segmentation. For image 

mining , there are different kinds of steps such as image 

acquisition, image  processing , classification, color 

processing, clustering and feature extraction[1]. 
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II. LITERATURE REVIEW 

The k-means algorithm is widely used algorithm for 

segmentation using clustering techniques.  

K-means was used as primary segmentation algorithm for 

segmenting medical images along with improved watershed 

algorithm was used[2].Using k-means has reduced the 

over-segmentation in MRI images.In [3] authors used a 

method for k-means in which the mean square error is 

reduced in generating the cluster center. Execution time was 

not affected too. They determined that dense dataset achieves 

higher accuracy. In [4] authors suggested for brain tumor 

segmentation to use  k-means and fuzzy C-means algorithm 

for calculating the area of the tumor in the brain. They used 

MRI images. A novel method for discovering the initial  

centroid  was proposed in [5] and authors of that paper states 

a better way for data point assignment with time complexity 

lesser than that of others for suitable clusters.Initial centroid 

was computed using subtractive clustering technique and it 

was then applied to k-means algorithm for segmentation and 

partial contrast stretching used for image quality 

improvisation  and median filter for improvisation of 

segmented image. This idea was used in [6] for medical 

image segmentation.In [7] the authors had masked the green 

pixels and used colour co-occurrence method and suggested 

that  for the accuracy improvement neural networks may be 

used.In [8] authors had used the clustering technique k-means 

clustering  and also they used it with neural networks for 

leave disease detection.In [9] authors had used co-occurrence 

matrix and k-means for segmentation   of texture. They also 

suggest that k-means , Bayes classifier and principal 

component analysis can be used to classify various plant 

diseases.Genetic algorithms with k-means clustering 

technique was used in [10]. The green pixels are masked and 

the diseased portion is thus obtained and they pass the 

clusters from k-means to genetic algorithm for better 

accuracy in diagnosing the plant leaf diseases. 

III. PROPOSED METHODOLOGY 

In the existing systems, k-means is used by giving the default 

value for k done by predetermining the number of initial 

clusters. But this method of k-value default assignment 

deducing the number of clusters required beforehand may 

sometimes lead to unexpected results where there may be 

more actual number of clusters than predetermined. In this 

paper we discuss on using automated k value selection and 

the challenge faced when we take the automatic assignment 

of k-value in k-means. 
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A. Dataset used 

The dataset used here contains 42 banana leaves images[11] 

that are affected with black sigatoka disease. Black sigatoka 

is a fungal disease commonly affecting the banana and 

plantain plants. The pathogen that causes this disease is 

Mycosphaerella fijiensis. 

 

B. K-means 

The automatic selection is done by calculating silhouette 

score using Euclidean distance and Manhattan distance. The 

average of these are computed and considered for picking up 

the automatic k-value for segmentation. It is an unsupervised 

clustering based on centroid based approach. The algorithm 

is as follows. The k value for k-means algorithm is estimated 

using silhouette value calculated with Euclidean distance  

and Manhattan distance and the average of these two values 

are calculated for each image and for each image separate  k 

value based on higher silhouette value is selected and this k 

value is passed to the k-means algorithm for performing 

clustering. The image and the silhouette score with their 

k-value are given in the table. The k-means clustering 

algorithm is used from [12]. 

 

C. Silhouette score 

For a data instance, silhouette is a measure of how closely is 

matched within its cluster or loosely it is matched to the 

neighbouring cluster [13]. In Table-I the silhouette scores for 

different banana leaves affected with black sigatoka disease 

is calculated for selecting the k value to provide to k-means 

algorithm. Then k-means algorithm is used for clustering. 

 

D. Trainable Weka Segmentation in ImageJ 

Trainable Weka Segmentation is distributed as open-source 

software as part of the Fiji image processing distribution of 

ImageJ at [14].Trainable Weka Segmentation used for pixel 

classification. It can be applied for boundary detection, 

semantics segmentation, or object detection and localization. 

It’s a GUI based application in machine-learning. In 

Trainable Weka Segmentation plugin, the fast random 

classifier is used for segmentation[15]. The segmented 

images as shown in the Table2 segments the affected and 

non-affected portions. But the segmentation when compared 

with k-means segmented images, trainable weka segmented 

images is not up to the mark for our problem to find 

segmented region of the black sigatoka disease. 

IV. DEV ALGORITHM 

We are suggesting a novel approach which we named as Dev 

algorithm which does segmentation and clustering together in 

a single algorithm. In this novel approach, both segmentation 

and clustering is done one after another.  

The black sigatoka disease affected banana plant leaf image 

is taken. We use Python for the programming part. Then one 

by one red, green and blue component (RGB value) of each 

pixel is read from the image. Then we pre-compute the 

diseased region pixel range RGB value. Now comparing the 

RGB values of each pixel with the RGB value of the diseased 

RGB component, two of the following things happen. If those 

values fall within the diseased range color component value, 

then the corresponding position of the pixel is grouped in the 

cluster of diseases. Otherwise in non-disease cluster along 

with masking of those pixels. Thus the pixels are grouped 

into two different clusters and also the diseased area is 

segmented from non-diseased are by masking those pixels. 

Dev algorithm steps are as follows: 

Input: 

Let, Cn be the non-disease cluster 

Cd  be the disease cluster 

I  be the image inputted 

Pc be the current pixel 

RPc  be the red channel of the Pc 

GPc  be the green channel of the Pc 

BPc  be the blue channel of the Pc 

Rrange_upper  be the red channel upper limit range 

Grange_upper  be the green channel upper limit range 

Brange_upper  be the blue channel upper limit range 

Rrange_lower  be the red channel lower limit range 

Grange_lower  be the green channel lower limit range 

Brange_lower  be the blue channel lower limit range 

Algorithm:  

for each Pc  in I : 

 if[(RPc  within range of Rrange_lower   to Rrange_upper  ) and   

   (GPc  within range of Grange_lower   to Grange_upper  ) and 

     (BPc  within range of Brange_lower   to Brange_upper  )] 

    Assign Pc to Cd 

 Else 

    Assign Pc to Cn 

The algorithm can be defined in a step-by-step way as 

follows: 

1. Each pixel from the image is read and taken one-by-one  

2. For each pixel, red channel,green channel and blue 

channel values are obtained. 

3. Now after obtaining those values as said in step 2, the 

value of the red,blue and green channels are checked if they 

fall in the range of the colour value of the diseased region. 

This range has to set manually depending upon the disease. 

4. If the range and the pixel values coincide then the pixel 

is assigned to the disease cluster otherwise its assigned to the 

non-diseased cluster. 

5. So we can retrieve the clusters and the segmented values 

at the same time. 

V. RESULT 

The following images Fig.1,Fig.2,Fig.3,Fig.4 and Fig.5  are 

obtained from running the algorithm on very few sample of 

banana  leaf images.  The two tables Table-I and Table-II 

show the values for silhouette scores and the respective 

segmented images obtained for the selected silhouette values. 
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Table- I: Silhouette values corresponding image segmentation table 

file_no kvalue 

Silhouette score 

using Euclidean 

distance 

Silhouette 

score using 

Manhattan 

distance 

(Silhouette score) 
Average distance 

=(Euclidean+Manhattan)/2 

Selected<marked as 1 , 

otherwise> 

1 2 0.79171308 0.80579 0.798752073 1 

1 3 0.57331531 0.59716 0.585236588 0 

1 4 0.51860176 0.52974 0.524170066 0 

1 5 0.52366997 0.53145 0.52756058 0 

1 6 0.47309512 0.47621 0.474652597 0 

1 7 0.47151469 0.4765 0.47400944 0 

1 8 0.44839676 0.45241 0.450403493 0 

1 9 0.43859566 0.43879 0.438692545 0 

2 2 0.83626623 0.84727 0.841766673 1 

2 3 0.57378732 0.58988 0.581831934 0 

2 4 0.51927553 0.5316 0.525439736 0 

2 5 0.4809272 0.49111 0.486016548 0 

2 6 0.45351199 0.45435 0.453929592 0 

2 7 0.4625149 0.46353 0.463023011 0 

2 8 0.46052831 0.46277 0.461649292 0 

2 9 0.46431341 0.4659 0.465107156 0 

3 2 0.84484814 0.85277 0.848809382 1 

3 3 0.74848693 0.74686 0.747672539 0 

3 4 0.69262657 0.69455 0.693587916 0 

3 5 0.68673909 0.6874 0.687069733 0 

3 6 0.692076 0.69434 0.693209858 0 

3 7 0.67807245 0.68055 0.679311085 0 

3 8 0.6671776 0.67023 0.668705565 0 

3 9 0.66462369 0.66855 0.666585954 0 

4 2 0.74479308 0.75811 0.751453855 1 

4 3 0.58059141 0.59625 0.588419481 0 

4 4 0.53632113 0.54925 0.542786646 0 

4 5 0.49129066 0.49956 0.495423178 0 

4 6 0.47131143 0.47516 0.473236639 0 

4 7 0.460194 0.46308 0.461636931 0 

4 8 0.4711404 0.47589 0.473516396 0 

4 9 0.4585395 0.45656 0.457550307 0 

5 2 0.82619709 0.83786 0.832029526 1 

5 3 0.72601442 0.73377 0.729890897 0 

5 4 0.71127792 0.71234 0.71180955 0 

5 5 0.69586546 0.70112 0.698492244 0 

5 6 0.6923875 0.69609 0.694241206 0 

5 7 0.6855038 0.69045 0.687979003 0 

5 8 0.66750103 0.6719 0.669698871 0 

5 9 0.64302923 0.6486 0.645814789 0 

6 2 0.80922329 0.81873 0.813976372 1 
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6 3 0.62208326 0.63108 0.626583372 0 

6 4 0.54497835 0.55419 0.549584987 0 

6 5 0.57097455 0.56888 0.569928186 0 

6 6 0.57982763 0.57025 0.575037173 0 

6 7 0.57524854 0.57323 0.574237665 0 

6 8 0.57480213 0.57199 0.573397714 0 

6 9 0.5585139 0.56134 0.55992875 0 

7 2 0.781434 0.8081 0.794768978 0 

7 3 0.81143416 0.81065 0.811041989 1 

7 4 0.75505464 0.76145 0.758252355 0 

7 5 0.7250953 0.71428 0.719686167 0 

7 6 0.72917583 0.71756 0.723366468 0 

7 7 0.71945083 0.7109 0.715176173 0 

7 8 0.72248612 0.71528 0.718882365 0 

7 9 0.71839306 0.71004 0.714217742 0 

8 2 0.91018343 0.91905 0.914614605 1 

8 3 0.48534419 0.49486 0.490102263 0 

8 4 0.54838493 0.54626 0.547324179 0 

8 5 0.55531746 0.55243 0.553874607 0 

8 6 0.54672592 0.54731 0.547019785 0 

8 7 0.49328732 0.50781 0.500548005 0 

8 8 0.48800339 0.49684 0.492423531 0 

8 9 0.49162565 0.50022 0.4959211 0 

9 2 0.71865081 0.72931 0.723981676 0 

9 3 0.75616888 0.76402 0.76009244 1 

9 4 0.68783763 0.6975 0.69266679 0 

9 5 0.65981659 0.67019 0.665003179 0 

9 6 0.63667892 0.64558 0.641128364 0 

9 7 0.6116141 0.61911 0.615363901 0 

9 8 0.59575481 0.60046 0.598109174 0 

9 9 0.58066559 0.58306 0.581862886 0 

10 2 0.83274447 0.84478 0.838759792 1 

10 3 0.6531277 0.66949 0.661308548 0 

10 4 0.62175476 0.61461 0.618181186 0 

10 5 0.6012237 0.59635 0.598786471 0 

10 6 0.62312177 0.61384 0.61848138 0 

10 7 0.60129441 0.59344 0.597365347 0 

10 8 0.61205075 0.61074 0.611393372 0 

10 9 0.60543753 0.60837 0.606904284 0 

11 2 0.81160099 0.81664 0.814120229 1 

11 3 0.77097308 0.78026 0.775616992 0 

11 4 0.69706497 0.70802 0.702543392 0 

11 5 0.71036445 0.72243 0.716395373 0 

11 6 0.69406961 0.70619 0.700130791 0 

11 7 0.68709314 0.69857 0.692833377 0 
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11 8 0.67025316 0.67947 0.674860311 0 

11 9 0.66369706 0.67266 0.668177808 0 

12 2 0.87800681 0.88602 0.882014098 1 

12 3 0.58789787 0.6048 0.596346845 0 

12 4 0.60860233 0.61016 0.609383598 0 

12 5 0.5865889 0.58947 0.588029019 0 

12 6 0.5700473 0.57295 0.571496199 0 

12 7 0.59414999 0.59777 0.59595888 0 

12 8 0.5783861 0.58275 0.580566102 0 

12 9 0.5537557 0.55694 0.555349913 0 

13 2 0.81646821 0.82067 0.818568547 1 

13 3 0.71170363 0.7202 0.715950918 0 

13 4 0.68520702 0.69537 0.690290923 0 

13 5 0.66771758 0.67929 0.67350572 0 

13 6 0.6503633 0.65995 0.655154522 0 

13 7 0.63400227 0.64274 0.638370663 0 

13 8 0.61925869 0.62678 0.623019236 0 

13 9 0.60481544 0.6113 0.608058232 0 

14 2 0.69273805 0.70936 0.701049993 1 

14 3 0.55635729 0.5744 0.565379713 0 

14 4 0.50366647 0.51396 0.508815172 0 

14 5 0.51234526 0.51262 0.512481738 0 

14 6 0.47063488 0.46818 0.46940869 0 

14 7 0.49302695 0.49093 0.491979098 0 

14 8 0.48118575 0.47967 0.480427033 0 

14 9 0.49188183 0.49363 0.492754788 0 

15 2 0.87191793 0.87756 0.874737165 1 

15 3 0.62475899 0.64143 0.633092554 0 

15 4 0.59092711 0.60132 0.596121942 0 

15 5 0.5951703 0.60137 0.598272219 0 

15 6 0.5709856 0.57748 0.574232736 0 

15 7 0.55355616 0.55834 0.555950119 0 

15 8 0.54778109 0.552 0.549890949 0 

15 9 0.56353181 0.57058 0.567057305 0 

16 2 0.68353928 0.69473 0.689134937 1 

16 3 0.58513753 0.60299 0.594062999 0 

16 4 0.57136939 0.58394 0.577654986 0 

16 5 0.55303107 0.54716 0.550094409 0 

16 6 0.53576225 0.52702 0.531391714 0 

16 7 0.55807019 0.54484 0.55145556 0 

16 8 0.57876089 0.56807 0.573416869 0 

16 9 0.55098279 0.54797 0.549474937 0 

17 2 0.79960849 0.80631 0.802959142 1 

17 3 0.72770182 0.73793 0.732813524 0 

17 4 0.69649125 0.70431 0.700398671 0 

17 5 0.67367522 0.67749 0.67558062 0 

17 6 0.65159753 0.65726 0.654427928 0 

17 7 0.66117113 0.66645 0.663809392 0 

17 8 0.6452303 0.65007 0.647648011 0 
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17 9 0.6509536 0.65681 0.653881052 0 

18 2 0.89560578 0.90475 0.900175566 1 

18 3 0.63226036 0.64866 0.640459091 0 

18 4 0.60650179 0.5975 0.601999519 0 

18 5 0.60482538 0.59943 0.602130177 0 

18 6 0.62567831 0.61997 0.622825843 0 

18 7 0.62228715 0.61807 0.620180477 0 

18 8 0.61662325 0.6208 0.618712352 0 

18 9 0.58380276 0.58698 0.585389073 0 

19 2 0.87876155 0.88455 0.881655789 1 

19 3 0.71127329 0.72605 0.718659835 0 

19 4 0.61395046 0.62682 0.620386925 0 

19 5 0.6020141 0.61167 0.606843597 0 

19 6 0.58047043 0.58701 0.583741436 0 

19 7 0.60487009 0.6108 0.607833277 0 

19 8 0.58441557 0.58791 0.586161686 0 

19 9 0.58229263 0.58469 0.58349144 0 

20 2 0.80364169 0.81437 0.809005776 1 

20 3 0.74081231 0.75207 0.746442605 0 

20 4 0.67047411 0.67918 0.674826276 0 

20 5 0.62816736 0.6372 0.632682782 0 

20 6 0.63267728 0.6355 0.634087084 0 

20 7 0.62252314 0.62147 0.621997165 0 

20 8 0.63599002 0.6353 0.635646793 0 

20 9 0.6303165 0.62954 0.62992993 0 

  
s.n

o 

image Trainable Weka Segmentation K=8 K auto assign 
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The following images are obtained from running the algorithm on very few sample of banana  leafimages.  

 

 
Fig1.                      Fig 2                     Fig 3                  Fig 4                     Fig 5 

 

From the figures Fig 1,2,3,4 it can be observed that the 

segmentation has some errors varying upon the brightness 

and contrast values of the colors. The future work would be 

on improvising the Dev algorithm using HSV values for 

better segmentation.  
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VI. CONCLUSION 

The novel algorithm proposed in this paper can be used in 

image data mining areas and in whichever area where 

segmentation and clustering is required. The major difficulty 

in k-means automatic selection of k has been overcome in 

this paper. This algorithm maybe applied in convolutional 

neural network as one of the hidden layer for image 

classification tasks.  
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