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Abstract 
In every discipline classification is a difficult job especially in the case of insect species. Outstanding 

high degree of resemblance of the appearance between distinct species classification becomes a 

problematic challenge. The present study discussed different techniques to classify insects especially 

using Bayesian network and proposed an insect identification scheme that can identify insect colored 

images. Four different classes of insects were selected for an evidence of concept. Classification was 

accomplished by manipulating insects’ shape feature and their histogram and color. Since each insect has 

different color and distinctive body shapes, so the current study also intend to propose a Bayesian 

classification approach that allows proficiently development of many valuable applications in vector 

control for both medical and agricultural entomology. Precisely classify insects by using proposed 

framework would have significant implications for entomological research. The present study 

classification model is very robust and fit for a general classification framework that permits to easily 

integrate arbitrary number of features.   
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Introduction 
Nowadays in the world 0.9 million different varieties of living insects are known [1]. From 

Smithsonian Institution's Department of Entomology in Latin American forest canopies studies 

conducted by Terry Erwin, the number of living species of insects has been estimated to be 30 

million [1]. Most authorities agree that there are more insect species that have not been 

described: there are insect species that have been previously named. In the last decade, much 

attention has been given to the entomofauna that exists in the canopies of tropical forests of the 

world [2]. From the last sixty years to date there have been many research efforts to accomplish 

this task, however, none of the research has had a lasting impact. We feel that the lack of 

progress in this quest can be attributed to several related factors that make data collection and 

data classification difficult, resulting in poor-quality and limited data make this process 

complicated for classifiers to classify unknown insects [3]. Computerized system of image 

processing and object discovery is a perfect method to improve the deficiencies of this 

traditional technique besides ornamental accuracy. There have been many successful attempts 

of using machine learning in automation of laborious intensive tasks [4, 5]. 

After succeeding on detection, researches become interested in doing classification of an 

image that come from similar family tree. The challenging part in classification is the object 

shares almost similar features and the variation points are limited. Another difficulty of 

classifying an object is that some species are difficult to distinguish visually, since they differ 

in term of biological characteristics. One hundred species of insects are selected as samples 

and the image samples are captured from the right wing of the insects. A part of them are back 

wing with forewing, the rest are forewing [6]. The image is resized to speed up the processing 

speed and then filtered using mean shift algorithm [7]. Then, it is converted to gray scale image 

and binarized with certain threshold. A general-purpose knowledge integration framework that 

employs BN in integrating both low-level and semantic features. The efficacy of this 

framework is demonstrated via three applications involving semantic understanding of 

pictorial images. The first application aims at detecting main photographic subjects in an 

image. As Insect classification delivers a unique prospect to apply emergent techniques used in 

Hierarchical Deep CNNs [8] (HD-CNNs). Inspired by the success of recent work on HD-

CNNs, pipeline for training and designing testing a hierarchical architecture achieves talented 

results considering the predominantly messy nature of our data set.  
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Bayesian networks are a kind of Probabilistic Graphical 

Model that can be used to make models from data for expert 

opinion [19]. These models can be practice for an extensive 

range of responsibilities including anomaly detection 

predictions diagnostics, reasoning, time series prediction and 

automated insight, decision making under ambiguity [9]. Each 

class of insect has different body shape and color, so 

classification is attained by manipulating insects’ color and 

their shape feature.The proposed insect identification process 

starts by extracting features from and splitting them into 

training sets. Cataloging of insect species is a particularly 

difficult contest because of the high degree of resemblance of 

the appearance between distinct species [8]. We can easily 

collect large amounts insect data that a Bayesian classification 

approach allows to efficiently learn classification models that 

are very robust to over-fitting and easily incorporate arbitrary 

number of features. The paramount studies to use arthropod 

and arachnid organisms as detectors were steered by the 

United States Army in 1963 [10]. Image processing is the 

procedure of translating “pixels to predicates”, i.e., iconic 

image illustrations to emblematic form of knowledge [11]. 

Image understanding is the highest processing level in 

computer visualization [12], as conflicting to image processing, 

which converts one image demonstration to another for 

instance converting raw pixels to an edge map. Considerable 

initial successes in image understanding have been made in 

unnatural environments such as automatic military target 

recognition [13] and document [14] and medical [15] image 

understanding but still image processing in unconstrained 

environments is an open problem [16]. One foremost 

methodology to semantic image understanding is based on the 

above premise. Examples or training data are collected. These 

patterns are fall into clusters in the feature space, and then 

used to train an appropriate classifier to classify novel test 

images. In essence, prototype based approaches apply pattern 

recognition techniques. Zhu Le Qing and Zhang Zhen present 

an investigation by using color histogram and Gray Level Co-

occurrence Matrix (GLCM) for insect recognition. A survey 

on this specific area of research in 2012 work on optimizing 

accuracy, specificity trade-offs in large scale visual 

recognition. In this research discovered the concept of making 

predictions down a hierarchical class tree [17]. Here we review 

the past literature in vision-based insect recognition and 

Classifications that will helpful to enhance awareness of 

manipulating for image classification problems [18]. 

 

2. Materials and methods 

The present study selected four kinds of arthropods for 

classifications: Aedes aegypti, scrab beetle, black window 

spider and Termite which have distinct color, shapes and size. 

In our work, we are classifying four types of insects which are 

stated in Fig. 1, we obtained 10 samples of data for each 

species and the total numbers of samples were 40 images for 

the data training. During data testing the present study select 4 

images for each species to be tested later on the system. Most 

of the dataset is downloaded from internet images. We can 

collect data set from other sources. We chose four type of 

insect to be tested due to their wide range of figures and easy 

to attain certain characteristic from feature extraction.  

 

    
Aedes Aegypti Scrab Black window spider Termite 

 

Fig 1: Four Species under study 
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Fig 2: Feature extraction by edge detection and histogram 

 

The next step in our experiment is abstraction of features in 

an image. There are several types of feature extraction 

techniques which are used nowadays. We chose to use feature 

extraction based on color and histogram. Proposed system is 

implemented and concentrated on visual contents of an image 

such as color, shape, texture and spatial layouts, histogram. 

From layman's bed, SIFT starts by detecting edges and 

corners in the image. On the resulted image, SIFT tries to find 

interesting a Region of Interest points that are distinguishing 

that image from the others. Then, out of each ROI, it extracts 

a histogram where each of the vats is count of specific edge or 

corner orientation. These histograms can be concatenated or 

quantized into some smaller number of groups with a 

clustering method like K-means. Image retrieval is 

implemented in two different phases. One is new image 

insertion with features in database and other one is searching 

a new image in available database. After storing process 

accomplished successful we are using Aedes Aegypti and 

Scarb pictures these two items establish two label namely 

‘1a’for butterfly and ‘2a’ and 3a,4a for black window spider, 

lady bug respectively. Using MATLAB all image features in 

R, G, B color projection values are extracted and stored in 

database using specified programming methods. In third step 

Threshold calculation is taken for categorizing the images into 

a similar feature groups. In this step, threshold value is 

computed based on the histogram calculation. 

 

 
 

Fig 3: Graphical representation of proposed system. 

 

They have been exercising a seven steps for classifying an 

insect. The seven procedures are: First, the image is loaded 

from a file. Then, image is converted to grayscale. Third, the 

edged is extracted using Canny edge algorithm. Close 

operator is used on the edges image. 

 

4. Using Bayesian Network for Classification 

Bayesian inference is a used for find the probability for a 

hypothesis as more evidence or information becomes 

available when there are numerous features used for 

classification, we require to consider the possibility of 

missing values, which happens when some remaining features 

are not observed. Bayes theorem provides a way of 

calculating posterior probability P(c|x) from P(c), P(x) and 

P(x|c). Look at the equation below: 

 

 
 

Fig 3: Nominated features of Classified insects. 
 

Four types of insects are selected that are given above. 

F1…..F4 are nominated features of selected classified insects. 

Bayesian inference is used to find posterior probability as the 

consequences of selected classified insects of prior 

probability. These probability values computed from observed 

data. 

Basin theorem;   (2) 

H (i) = stands for hypothetical probability (insect 

classification has same feather in image processing) 

E = corresponds to new data that were not used in computing 

the prior probability (classified insects has likelihood feathers 

in image process).  

P (H) = is the estimate of the probability of the 

hypothesis, H before the data E, the current evidence that is 

observed after image processing. 

P (H/E) = is the posterior probability, the probability 

of hypothetical value and current evidence data that 

given after applying image process.  

Classification values designated that hypothetical values are 

accepted. Probability value of H/E gives the 80 percent 

accuracy values. It described that image processing in four 

selected insects and after their classifications are inters link 

feathers. Each class have 70- 84 percent likelihood features 

with their cross ponding particular insect group. 

 

5. Result and Discussion 

The Proposed system accuracy prediction was suitable as 

compare to the total number of predictions. The system 

attained accuracy score of approximately 80 %. Experimental 
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results shows that Aedes due to variation in shape 70% low 

classification prediction result as compare to Scrab. Black 

window spider prediction rate 73% while Termite had 71% 

due to there small size and shape if we compare our results to 

previous work especially in insect classification our work 

significant with different type of insects and limited 

parameters.  

 

6. Conclusion 

This paper suggests a spontaneous insect identification 

framework that can identify insect from colored images. Four 

types of insects were chosen for evidence. Our system test 

image to precise calculations over the total satisfactory 

accuracy score. However, with a record of 80% while insects 

variations of the image color and shape acquire 100% 

accuracy. Our classifier Classification values designated that 

hypothetical values are accepted. Probability value of H/E 

gives the80 percent accuracy values. It described that image 

processing in four selected insects and after their 

classifications are inters link feathers. Each class have 70- 84 

percent likelihood features with their cross ponding particular 

insect group. 

 

6.1 Future Work 

The proposed insect classification system produced 

satisfactory results but there needs a lot of work for 

improvement. As future work, we want to accumulate more 

training data set to enhance the system parameters by using 

optimization techniques such as genetic algorithm. In next 

step we apply proposed framework to identify a diversity of 

other species of insects. 
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