
 

 
International Journal of Technical Innovation in Modern 

Engineering & Science (IJTIMES) 
Impact Factor: 5.22 (SJIF-2017), e-ISSN: 2455-2585 

Volume 4, Issue 10, October-2018 

 

IJTIMES-2018@All rights reserved   245 

CLASSIFICATION OF BACTERIAL MICROSCOPIC IMAGES USING 

MULTILAYER PERCEPTRON NEURAL NETWORK 
 

Miss.Kalyani N. Thakare
 1
 , Prof.A.B.Kharate

 2 

1 Student, 2 Assistant Professor 

Electronic and Telecommunicationof HVPM’S 

College of Engineering and Technology (India) 

 

Abstract— Manual microscopic organisms arrangement is a dull work which regularly needs copious 

correlative information and furthermore takes a lot of time and vitality. Joining design acknowledgment 

and new neural system,. The neural system is connected to remove the component. Programmed 

identification of Bacteria is a basic research point as it might be beneficial in observing immense fields of 

Bacteria, and distinguish the many sort of microorganisms when they show up. Consequently the 

requirement for quick, programmed, more affordable and precise technique to recognize Bacteria is of 

incredible reasonable essentialness. The Efficient classifiers in light of Multilayer Perceptron (MLP) 

Neural Network. An alternate Cross-Validation dataset is used for authentic appraisal of the proposed 

gathering computation with respect to basic execution measures, for instance, MSE and request accuracy. 

The Average Classification Accuracy of MLP Neural Network containing one covered layers with 6 PE's 

dealt with in an ordinary topology is seen to be unrivaled (94.44 %) for Training and cross-validation. 

Finally, perfect count has been delivered dependent on the best classifier execution. 

 

Keywords— MatLab, Neuro  Solution Software, Microsoft excel, Fast Fourier Transform Techniques 
 

I. INTRODUCTION 

 

The easiest life forms living on earth today are microorganisms, and scholars think they intently look like the principal 

life forms to advance on earth. Too little to see with the unaided eye, microbes are the most bottomless all things 

considered and are the main ones portrayed by prokaryotic cell association. Life on earth couldn't exist without 

microorganisms since microbes make conceivable huge numbers of the fundamental elements of biological systems, 

including the catch of nitrogen from the environment, deterioration of natural issue, and, in numerous amphibian 

networks, photosynthesis. To be sure, bacterial photosynthesis is thought to have been the hotspot for a great part of the 

oxygen in the world's environment. Bacterial research keeps on giving phenomenal bits of knowledge into hereditary 

qualities, environment, and infection. A comprehension of microbes is along these lines fundamental.  

 

Microorganisms are the most seasoned, basically least complex, and the most copious types of life on earth. They are 

additionally the main creatures with prokaryotic cell association. Spoken to in the most seasoned rocks from which 

fossils have been acquired, 3.5 to 3.8 billion years of age, microscopic organisms were plenteous for more than 2 billion 

years previously eukaryotes showed up on the planet. Early photosynthetic microbes (cyanobacteria) modified the 

world's air with the creation of oxygen which prompt outrageous bacterial and eukaryotic decent variety. Microscopic 

organisms assume an indispensable job both in profitability and in cycling the substances basic to all other living things. 

Microorganisms are the main living beings fit for settling barometrical nitrogen. Around 5000 various types of microbes 

are at present perceived, however there are without a doubt a large number all the more anticipating legitimate 

distinguishing proof. Each place microbiologists look, new species are being found, now and again modifying the 

manner in which we consider microorganisms. In the 80s another kind of bacterium was broke down that in the end 

prompt the order of another prokaryotic cell compose, the archeabacteria (or Archaea). Notwithstanding when seen with 

an electron magnifying instrument, the basic contrasts between various microscopic organisms are minor contrasted with 

different gatherings of life forms. Since the basic contrasts are so slight, microbes are grouped dependent on upon their 

metabolic and hereditary attributes. 

 

1.1 Bacterial Form 

Microorganisms are for the most part straightforward in frame and show one of three essential structures: bacillus (plural, 

bacilli) straight and pole molded, coccus (plural, cocci) circular formed, and spirillus (plural, spirilla) long and helical-

formed, additionally called spirochetes. Spirally microbes for the most part don't frame relationship with different cells 

and swim separately through their surroundings. They include a mind boggling structure inside their cell films that enable 

them to turn their corkscrew-formed bodies which pushes them along. Some bar molded and circular microscopic 

organisms frame provinces, holding fast end-to-end after they have partitioned, shaping chains (see figure 34.2). Some 
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bacterial provinces change into stalked structures, become since quite a while ago, spread fibers, or shape erect structures 

that discharge spores, single-celled bodies that develop into new bacterial people. Some filamentous microorganisms are 

fit for skimming movement, regularly joined with turn around a longitudinal pivot. Scholars have not yet decided the 

system by which they move.  

Actually, manual microscopic organisms arrangement is a confused work, which needs inexhaustible correlative 

information as well as takes a lot of time and vitality. Characterizing microorganisms dependent on their transform 

measurements is a standout amongst the most helpful techniques. Studies have demonstrated that various types of 

microscopic organisms have distinctive transform measurements. That is to say, for every sort of microbes, its transform 

measurements have a generally steady and special shape in the best possible condition. That is a vital trademark for 

programmed grouping. In this paper work, we try to classify five type of Bacteria are as follow. 

 

 
                                         (a)                                                 (b)                                             (c) 

   
                                                 (d)                                                                                       (e) 

Figure 1: six type of bacteria(a) Peritricha(b) Helicobacter pylori (c) Lactobacillus 

                                                          d) Bacillus sphenoides (e) Globular bacillus 

 

II.RESEARCH METHODOLOGY  

 

 
Figure 2: Flow chart 

It is order of Bacteria minuscule SEM images Using Neural Network Approaches.. Information obtaining for the 

proposed classifier intended for the characterization of Bacteria images. The most vital un associated includes and in 

addition coefficient from the images will be separated .In request to remove highlights FFT changed area will be utilized. 

 

2.1Computational Intelligence Approaches 
Computational Intelligence (CI) is a sub-part of Artificial Intelligence. It is the investigation of versatile instruments to 

empower or encourage smart conduct in perplexing and evolving condition. These components incorporate those AI 

standards that show a capacity to learn or receive to new circumstances, to sum up, unique, find and partner.  

 

CI is characterized as a piece of software engineering gave to arrangement of non-algorithmic issues. Issues in 

connection to Pattern learning, review and characterization are not well presented (non-algorithmic) issues. As gaining 

from information is intrinsically a not well presented issue, gaining from retina examine pictures is likewise a NP finish 

(poorly presented) issue. retina examine pictures is an exceptionally fascinating and complex example and in this view, 
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AI as a piece of CI is centered around outlining the arrangement of retina filter pictures characterization problem.IEEE 

computational Intelligence Society characterizes its subject of enthusiasm as neural systems, fluffy frameworks and 

transformative calculation, including Swarm Intelligence. The methodology taken by the creator here is to regard CI as 

an umbrella under which all the more such techniques will be included alongside example acknowledgment and picture 

processingIn beginning of CI, a few specialists characterized it as, "A framework is computationally keen when it 

bargains just with numerical (low level) information, has an example acknowledgment part, and does not utilize learning 

in AI sense".  

A very wide meaning of CI is, "Computational Intelligence is a part of software engineering examining issues for which 

there are no compelling computational algorithms".A great piece of CI look into is worried about low-level intellectual 

capacities: observation, protest acknowledgment, flag investigation, revelation of structures in information, basic 

affiliations and control, strategies created for the sort of learning by versatile frameworks, and they include neural, fluffy 

and developmental methodologies as well as probabilities and factual methodologies. The multifaceted nature of 

characterization assignments has various angles. Three of them are the unclearness of order, clashing nature of grouping 

due to the likeness in surface example and shape, and also the huge measure of conceivable arrangements. Two 

noteworthy methodologies are utilized for tending to these intricacy angles, to be specific, approaches dependent on 

strategies from the area of traditional man-made reasoning (AI) and methodologies utilizing techniques from the rising 

worldview of computational knowledge (CI). In this manner, a test for computational strategies in tending to issues of 

retina examine pictures grouping lies in recognizing appropriate arrangements among the practical ones. A second issue 

is the ambiguity of targets in plan of calculation, which might be likewise alluded to as their delicate nature. For instance, 

a plan of order calculation ought to be practical, and have moderate expenses. To address these intricacy issues, a few 

computational approachs have been proposed. The procedures can be ordered regarding the data handling worldview 

they have a place with, to be specific either the area of traditional man-made consciousness (AI) or the space of 

computational knowledge (CI).Hence, singular methods from CI worldview, for example, neural systems, bolster vector 

machines, picture preparing, and so forth have been connected effectively to tackle the issue under examination i.e. 

grouping of retina filter pictures. 

 

2.1.1 Neural Networks 

Neural systems are hugely parallel computational frameworks equipped for taking care of number of multifaceted issues 

in assorted regions, for example, PC vision, apply autonomy, control, stock value expectation and radar beat ID, 

restorative analysis and example acknowledgment for order to name only few of them. ANNs have a capacity to gain 

from information and experience, recognize the example of pattern, and make speculation to what's to come. To be sure, 

inquire about has given hypothetical supporting of neural systems general estimation capacity [Chu and Zhang, 2003].

 Due to unpredictability of different procedures associated with characterization of retina examine pictures 

connected by the Palynologists, and the time required for the procedures we have given an effective option by utilizing 

Computational Intelligence approach as an apparatus for the issue of retina filter pictures order. 

 

2.1.2Back-Propagation Algorithm: 

Back-propagation algorithm is one of the most popular NN algorithms. Rojas [2005] claimed that BP algorithm could be 

broken down to four main steps. After choosing the weights of the network randomly, the back propagation algorithm is 

used to compute the necessary corrections. The back-Propagation algorithm involves four stages, viz. 

 Initialization of weights 

 Feed forward stage  

 Back propagation of error 

 Updation of the weights and biases  

During the first stage, some small random values are assigned. During the feed forward stage, each input unit (Xi) 

receives an input signal and transmits this signal to each of the hidden units z1, z2.......zp. Each hidden unit then calculates 

the activation function and sends its signal zj to each output unit. The output unit calculates the activation function to 

form the response of the network for given input pattern. sDuring back propagation of error, each output unit compares 

its computed activation yk with its target value tk to determine the associated error for that pattern with that unit. Based on 

the error, the factor δk (k=1, 2, ...., m) is computed and is used to distribute the error at output unit yk back to all units in 

previous layer. Similarly, the factor  δj (j=1, 2, .... ,p)  is computed for each hidden unit zj.  In final stage, the weights and 

biases are updated using the δ factor and activation.  

Algorithm 

The various parameters used in the back propagation algorithm are as follows.  

x: Input training vector  

x= (x1....., xi ...., xn) 

t: Output target vector 

t= (t1....., tk ...., tm) 

δk = error at output unit yk 

δj = error at hidden unit zj 

α = learning rate 

Voj = bias on hidden unit j 

zj = hidden unit j 
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wok = bias on output unit k 

yk = output unit k 

Initialization of Weights  

Step 1: Initialize weight to small value 

Step 2: While stopping condition is false, do Step 3-10 

Step 3: For each training pair do Step 4-9 

Feed Forward  

Step 4: Each input receives the input signal xi and transmits this signal to all the layers above i.e.   

            hidden units 

Step 5: Each hidden unit (zj , j=1, 2, .... ,p ) sums its weighted input signals 

 
            applying activation function  

 
            and sends this signal to all units in the output layer 

Step 6: Each output unit (yk, k=1, 2, ...., m) sums its weighted input signals 

 
            and applies its activation function to calculate the output  signals  

 
Back Propagation of Error  

Step7: Each output unit (yk, k=1, 2, ...., m) receives a target pattern corresponding to an input  pattern, error information 

term is calculated as 

 
Step 8: Each hidden unit (zj , j=1, 2, .... ,p) sums its delta inputs from units in the layer above  

 
             The error information terms is calculated as  

 
Updation of  Weight and Biases  

Step 9: Each output unit (yk, k=1, 2, ...., m) updates its bias and weights (j=0, 1, .... p) 

The weight correction term is given by 

 
and the bias correction term is given by 

 
Therefore, 

  ,  

Each hidden unit (zj , j=1, 2, .... ,p) updates its bias and weights (i=0, 1, ... n) 

The weights correction terms 

 
The bias correction term 

 
Therefore,    

Step 10: Test the stopping condition. 

 The stopping condition may be the minimization of the errors, number of epochs, etc. 

 

2.2Neural Networks are tested: 

 Multilayer perceptron (MLP) 

The most widely recognized neural system demonstrate is the multi layer perceptron (MLP). This sort of neural system is 

known as a directed system since it requires a coveted yield with the end goal to learn. The objective of this sort of 

system is to make a model that accurately maps the contribution to the yield utilizing verifiable information with the goal 

That the model would then be able to be utilized to create the yield when the coveted yield is obscure. A graphical 

portrayal of a MLP is demonstrated as follows: 



 
International Journal of Technical Innovation in Modern Engineering & Science (IJTIMES) 

Volume 4, Issue 10, October-2018, e-ISSN: 2455-2585, Impact Factor: 5.22 (SJIF-2017) 
 

IJTIMES-2018@All rights reserved   249 

 
Figure 3: the structure of neural network model mlp. 

The MLP and numerous other neural systems pick up utilizing a calculation got back to engendering. With back-

proliferation, the info information is over and over displayed to the neural system. With every introduction the yield of 

the neural system is contrasted with the coveted yield and a mistake is processed. This mistake is then nourished (back-

engendered) to the neural system and used to alter the weights to such an extent that the blunder diminishes with every 

emphasis and the neural model draws nearer and closer to delivering the coveted yield. This procedure is known as 

"preparing". 
 

2.3Learning Rules used: 

 Momentum 

 Momentum simply adds a fraction m of the previous weight update to the current one. The momentum parameter is used 

to prevent the system from converging to a local minimum or saddle point. A high momentum parameter can also help to 

increase the speed of convergence of the system. However, setting the momentum parameter too high can create a risk of 

overshooting the minimum, which can cause the system to become unstable. A momentum coefficient that is too low 

cannot reliably avoid local minima, and can also slow down the training of the system. 
 

 Conjugate Gradient 

 CG is the most prevalent iterative technique for unraveling vast frameworks of direct conditions. CG is successful for 

frameworks of the shape A=xb-A (1) where x _is an obscure vector, b is a known vector, and A _is a known, square, 

symmetric, positive-unmistakable (or positive-uncertain) lattice. (Try not to stress in the event that you've overlooked 

what "positive-distinct" implies; we will survey it.) These frameworks emerge in numerous imperative settings, for 

example, limited contrast and limited component techniques for fathoming incomplete differential conditions, auxiliary 

examination, circuit investigation, and math homework.  

Created by Widrow and Hoff, the delta govern, additionally called the Least Mean Square (LMS) strategy, is a standout 

amongst the most usually utilized learning rules. For a given information vector, the yield vector is contrasted with the 

right answer. In the event that the thing that matters is zero, no learning happens; generally, the weights are changed in 

accordance with lessen this distinction. The adjustment in weight from ui to uj is given by: dwij = r* ai * ej, where r is 

the learning rate, ai speaks to the initiation of ui and ej is the distinction between the normal yield and the genuine yield 

of uj. On the off chance that the arrangement of information designs shape a directly autonomous set then subjective 

affiliations can be gotten the hang of utilizing the delta run the show.  

It has been demonstrated that for systems with direct initiation capacities and with no shrouded units (concealed units are 

found in systems with in excess of two layers), the blunder squared versus the weight chart is a paraboloid in n-space. 

Since the proportionality steady is negative, the chart of such a capacity is inward upward and has a base esteem. The 

vertex of this paraboloid speaks to the point where the mistake is limited. The weight vector relating to this point is then 

the perfect weight vector..  
 

 Quick propagation 

Quick propagation (Quickprop) [1] is one of the most effective and widely used adaptive learning rules. There is only 

one global parameter making a significant contribution to the result, the e-parameter. Quick-propagation uses a set of 

heuristics to optimise Back-propagation, the condition where e is used is when the sign for the current slope and previous 

slope for the weight is the same.  
 

 Delta by Delta 

Created by Widrow and Hoff, the delta manage, likewise called the Least Mean Square (LMS) technique, is a standout 

amongst the most regularly utilized learning rules. For a given information vector, the yield vector is contrasted with the 

right answer. In the event that the thing that matters is zero, no learning happens; generally, the weights are changed in 

accordance with diminish this distinction. The adjustment in weight from ui to uj is given by: dwij = r* ai * ej, where r is 

the learning rate, ai speaks to the initiation of ui and ej is the distinction between the normal yield and the genuine yield 

of uj. In the event that the arrangement of info designs shape a directly free set then discretionary affiliations can be 

gotten the hang of utilizing the delta run the show.  

It has been demonstrated that for systems with direct actuation capacities and with no shrouded units (concealed units are 

found in systems with in excess of two layers), the blunder squared versus the weight chart is a paraboloid in n-space. 

Since the proportionality steady is negative, the diagram of such a capacity is inward upward and has a base esteem. The 

vertex of this paraboloid speaks to the point where the mistake is limited. The weight vector relating to this point is then 

the perfect weight vector. [10] 
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III. SIMULATION RESULTS 

1)  Computer Simulation 

The MLP neural system has been reproduced for 86 distinct pictures of microbes minuscule SEM Images out of which 

61 were utilized for preparing reason and 25 were utilized for cross approval. 

The simulation of best classifier along with the confusion matrix is shown below : 

 
Figure 4: MLP neural network trained with QP learning rule 

 

2) Results  

Output / Desired PERITRICHA LACTOBACILLUS 

HELICOBACTER 

PYLORI 

GLOBULAR 

BACILLUS 

BACILLUS 

SPHENOIDES 

PERITRICHA 2 0 0 0 1 

LACTOBACILLUS 0 5 0 0 0 

HELICOBACTER 

PYLORI 0 0 5 0 0 

GLOBULAR 

BACILLUS 0 0 0 6 0 

BACILLUS 

SPHENOIDES 1 0 0 0 5 

 

                                                             Table I. Confusion matrix on CV data set 

Output / Desired PERITRICHA LACTOBACILLUS 

HELICOBACTER 

PYLORI 

GLOBULAR 

BACILLUS 

BACILLUS 

SPHENOIDES 

PERITRICHA 9 0 0 0 1 

LACTOBACILLUS 0 11 0 0 0 

HELICOBACTER 

PYLORI 0 0 13 0 0 

GLOBULAR 

BACILLUS 0 0 0 14 0 

BACILLUS 

SPHENOIDES 1 0 0 0 14 

 

TABLE II. Confusion matrix on Training data set 

 

Here Table I and Table II Contend the C.V as well as Training data set.  

 

Performan

ce 

NAME(PERITR

ICHA) 

NAME(LACTOBA

CIL 

LUS) 

NAME(HELICOB

ACTER PYLORI) 

NAME(GLOB

ULAR 

BACILLUS) 

NAME(BACIL

LUS 

SPHENOIDES

) 

MSE 0.056432465 0.007632616 0.002033778 0.031227937 0.061628715 

NMSE 0.534398338 0.047703849 0.012711113 0.171205796 0.337876728 

MAE 0.109431149 0.044494123 0.024325975 0.092062158 0.127864774 

Min Abs 

Error 0.000100766 0.000367048 0.000869882 0.005882478 0.00108293 

Max Abs 

Error 0.994132338 0.306924947 0.1826169 0.766068523 1.048526556 

r 0.688469778 0.976609155 0.994882281 0.922637937 0.816846849 

Percent 

Correct 66.66666667 100 100 100 83.33333333 

                                                  TABLE III. Accuracy of the network on CV data set 
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Performan

ce 

NAME(PERITR

ICHA) 

NAME(LACTOBA

CIL 

LUS) 

NAME(HELICOB

ACTER PYLORI) 

NAME(GLOB

ULAR 

BACILLUS) 

NAME(BACIL

LUS 

SPHENOIDES

) 

MSE 0.000248957 0.000143801 0.000111494 0.001169612 0.000763735 

NMSE 0.001979421 0.000972876 0.000664856 0.006614175 0.004318934 

MAE 0.011986781 0.009746512 0.008775971 0.027655752 0.021807697 

Min Abs 

Error 1.42938E-05 0.000289132 0.000469164 0.000460476 0.001379758 

Max Abs 

Error 0.041457465 0.036182412 0.026535751 0.054277611 0.051612805 

R 0.999038187 0.999557292 0.999686782 0.998253568 0.99848931 

Percent 

Correct 100 100 100 100 100 

TABLE IV. Accuracy of the network on training data set 

 

Here Table III and Table IV Contain the C.V and Training result and show the total 94.44% overall accuracy. 

IV. CONCLUSION AND FUTURE WORK 

 

From the results obtained it concludes that the MLP Neural Network with QP (Quick propagation) and hidden layer 1 

with processing element 6 gives best results of 100%  in Training  while in Cross Validation it gives 89.99% so overall 

result is 94.99%.  
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