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Abstract: Indonesian people are less interested in reptile 

animals. These are because most Indonesian people have the 

mindset that reptiles are difficult to tame and are focused on 

things about the ferocity of these animals in their natural 

habitat. Therefore it is necessary to have the means to identify 

reptile objects as one of the educational tools for introducing 

reptiles to the public. This research aims to produce a specialized 

Convolutional Neural Network model for recognizing reptile 

species. We also expand the model for recognizing another 

reptile species such as Snake, Crocodile, Turtle, and Gecko. 

Thousands of reptile images are being trained inside our model 

in order to obtain a kernel that can be used to automate reptile 

species recognition based on ordinary camera images. Our 

model currently reaches 64.3% accuracy for detecting 14 

different species. Finally, as a suggestion for the next research, 

further enrichment especially from the background extraction 

process is needed to increase the accuracy of reptile detection. 

 

Keywords: Reptile; Species Recognition; Automatic 

Detection; Convolutional Neural Network.  

I. INTRODUCTION 

Indonesia has various species of reptiles including 

snakes, crocodiles, lizards, turtles, etc. In Indonesia, several 

types of reptiles are often discovered around residential 

areas. Each reptile requires a different treatment, some just 

need to be left alone, while the others need to be handled 

specifically when it appears in the presence of humans. 

Therefore, classifying reptiles becomes one important step 

when people come into contact with reptiles. Furthermore, 

groups of reptile animals need to be studied and protected 

because of their benefits to the environment and humans. 

Reptiles are a significant component in ecosystems and as a 

reference indicator of the status of environmental damage. 

Reptiles have an essential role in human life and the 

environment, as objects of agriculture and animal husbandry, 

and used as supplements in the field of medicine [1] [2] [3]. 

Consequently, introducing reptiles to society is needed. 

Nowadays, there are reptile communities that are now 

scattered in almost every city in Indonesia. The existence of 

these reptile communities is very helpful for society to  
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understand various species of reptiles and to help people 

interact with reptiles safely. However, information about the 

reptile community itself is not well known by the public at 

large. The community activities are still limited to temporary 

gatherings and short education. 

Digital Data Reports 2019 states that there are currently 

5.112 billion mobile device users and 67% penetration of the 

world’s population [4]. Recently, Android users reach 87% 

of all smartphone users globally. Android is an operating 

system for Linux-based smartphones [5]. One of the 

advantages of Android compared to other smartphone 

operating systems is that Android is open-source code. Thus, 

it enables people to customize features that are not available 

in the Android operating system as desired. Through 

technology that is increasingly developing now, the 

utilization of mobile applications could be done more 

effectively, efficiently, and optimally. Therefore, this 

research attempts to provide a solution by developing a 

reptile recognition application using an Android 

smartphone. The use of Android smartphone technology 

enables the form widely available for free so that it can be 

used by anyone and at any time. All the conveniences 

provided by the Android operating system encourage many 

people to use it. 

The reptile recognition application requires the 

implementation of a deep learning method to form a reptile 

object recognition model. Presently, deep learning has 

become one of the crucial topics in the world of machine 

learning because of its significant capabilities in modeling 

complex data such as imagery and sound. Machine learning 

is one of the disciplines of computer science that studies how 

to make a computer or machine have a deep intelligence. A 

computer or device must be able to learn to have intelligence. 

In other words, machine learning is a scientific field that 

contains computer or machine learning to be smart. The high 

focus of machine learning research is how to automatically 

recognize intricate patterns and make intelligent decisions 

based on data. Based on these capabilities, this research has 

the potential to improve the quality of data processing which 

is currently still not optimal. This research processes 

thousands of image data on dozens of reptile species. Based 

on these data, machine learning algorithms make it possible 

to produce reptile objects, recognition models. 
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The deep learning method that currently has the most 

significant results in image recognition is the Convolutional 

Neural Network (CNN). That is because CNN tries to imitate 

the image recognition system in the human visual cortex so 

that it can process image information. CNN is one of the 

technologies used extensively in image classification. Facial 

recognition using CNN produces an accuracy of 97.2% [6]. It 

can also recognize diseases in plants up to 99.53% accuracy 

[7].  

This is also used to implement optical character 

recognition. It achieved 97% accuracy for the number of 

characters in the introduction of Bank Checks [8], 93.3% 

accuracy for Handwritten Character on Mobile Computing 

Devices, 96.5% accuracy for Chinese uppercase characters in 

the application of internet of things [9], 98.4% accuracy for 

Invoice Classification [10], as well as 99.97% accuracy for 

Japanese handwriting recognition. This paper investigates 

the possibility of recognizing reptile types based on CNN. 

II. MODELLING 

A. Reptile 

In this research, three orders of reptile class, namely 

crocodilia (crocodiles), squamata (lizards and snakes), and 

testudines (turtles), were used as training objects for building 

a kernel recognizing reptile class via input image. Since 

squamata is the largest reptile order, the focus of data 

collection will be focused more on this order. Species that are 

used for training object consists of two species for the 

crocodilia order, one species for the family gekkonidae, 10 

species for the suborder serpentes, and one species for the 

order testudines. All these animals’ images are taken at zoo. 

B. Design Application 

This study focuses on software development which also 

includes experimentation on the system. Fig. 1 shows the 

flow of the study. 
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Fig. 1 The flow of the study 

C. CNN 

CNN is a type of Neural Network that has unique 

characteristics compared to other types of Neural Networks. 

CNN exploits feature extraction from an image by 

performing systematic extraction based on 

multi-convolution. Compared to ordinary NN, this technique 

is very efficient when applied in image recognition. In 

ordinary NN, millions of rows of data will be processed as 

they are in the hidden layer. But in CNN, only image features 

are processed in hidden layers. CNN is famous for its very 

high image classification level of up to 99% in recognizing 

plant diseases through leaf imagery [8].  

Convolution is one of the basic feature extraction 

techniques in image processing using a simple small matrix. 

The bluring process, line detection, to image sharpening [9], 

are the basic effects that we usually get from the convolution 

process. In CNN, an image will be carried out a chain 

convolution process until a type of feature is extracted at the 

end of the calculation. Because not only one type of kernel is 

used in this image convolution, we will get a feature chain at 

the end of the calculation.   

This feature chain will be obtained by ordinary NN to be 

classified.  
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Simply put, CNN is a combination of feature extraction in 

image pre-processing combined with the usual NN method 

for certain group classifications. Illustration 3 of CNN’s 

architectural ideas, in general, can be drawn as Figure 1.  

Overall, the CNN architecture consists of one input layer 

(I), three hidden layer types, and one output layer (O). In the 

hidden layer, there are 3 types of layers, namely the 

convolution layer, the sub-sampling layer, and the full 

connection layer. These three hidden layer types are C for the 

convolution layer, S for the sub-sampling layer, and F for the 

full connection layer where x is the index layer. No standard 

requires these layers to be arranged to form a particular 

architecture. So that it could be that in one architecture found 

the arrangement of I-C-S-F-O or I-C1-S1-C2-S2-C3-S3-F-O. 

The composition and parameters of each layer differs for 

each case. Following is the process that occurs at each layer.  

Within covolution layer, the input image will be extracted 

its features by various kernel filter. The size of its filters are 

differents, ranging from 3 x 3 matrix, 5 x 5 matrix, and so on. 

The sub-sampling layer is used for helping the network to 

identify object even if the object position are slightly different 

in regards of pixel position. This part tolerates object various 

position during its training process. The fully connection 

layer performs basic neural network job for finishing the 

neuron weight calculation before deciding the input’s type. 

 

 

Fig. 2. CNN Architecture 

D. Architecture 

The following architecture is used to build the kernel of 

reptile recognition. This kernel aims to guess reptile type 

without background removal processing. 

Table- I: Matrix Layer 

Layer w x h x n Filter size 

Input 64 x 64 x 1 - 

C1 60 x 60 x 64 5 x 5 

P1 30 x 30 x 64 2 x 2 

C2 26 x 26 x 96 5 x 5 

P2 13 x 13 x 96 2 x 2 

C3 9 x 9 x 128 5 x 5 

P3 1 x 1 x 128 5 x 5 

 

The first convolution layer will receive 64 x 64 pixel input 

image. This resizing is considered safe since the resized 

input image still retains the detail of each animal pattern. 

Then, 64 number of filters sized 5 x 5 pixel will be 

convoluted with its input image resulting on 64 variation 

results on 60 x 60 pixel image. In this stage, 2 x 2 pixel 

pooling kernel will be applied. The data will be feed again 

into the second convolution layer with 96 filters with sized 5 

x 5 pixel. Its output will be pooled again with 5 x 5 pixel 

kernel. Then the result will be feed again into the third 

convolution layer with 128 filters sized 5 x 5 pixel. The 

output will be pooled by 5 x 5 pixel pool kernel. The data will 

be connected into 256 nodes in its Fully Connected Layer. 

Then it is narrowed down again into 64 nodes. After that the 

output will be connected into its final stage, where 14 output 

nodes will be used to decides reptile’s category. 

III. RESULTS AND DISCUSSION 

For each 14 species used in this research, 100 sampling of 

the images are collected, resulting in 1400 sampling of 

images. Then this dataset is divided into two groups, training 

images and testing images. The training images are then feed 

into kernel training process. After the kernel has been 

trained, then the remaining testing images are used to test the 

kernel accuracy in guessing each reptile type.  

In this research, the model is trained for 24 epochs. Based 

on the simulation result, the following performance is obtain 

in relation of epoch vs training accuracy and testing 

accuracy. 

 

 

Fig. 3: Performance of training and testing accuracy on 

each epoch 

The orange line represents the accuracy of training phase 

in each epoch. It can be seen that the network reach 90% 

training accuracy after 6th epoch. The training phase then 

shows stable learning outcome in each phase. 

However, when the network being tested with the test data, 

the highest accuracy is obtained while the epoch are still at its 

9th epoch, which shows 64.3%. Then the accuracy sways in 

between after that. It reachs the same accuracy as 9th epoch 

during its 12nd epoch. Then, the accuracy somehow 

consistenly decrease into nearby 53% accuracy. Thus it can 

be understood that the model experienced overfitting after its 

9th epoch training. 

Since overfitting is happened, the model actually learn the 

species characters quite well and fast within short epoch. 

However, the nature of the input images which are taken 

from the zoo may has homogenous pattern within the dataset. 

The result is that when the kernel is fed with same animal 

with completely different background, the result may not 

satisfy the real condition. 

Thus, image of animals with 

more various background and 
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condition could be needed to address this overfitting 

problem. 

IV. CONCLUSION 

A reptile recognition kernel based on CNN architecture 

has been built in this research. The model currently reaches 

64.3% accuracy for detecting 14 different species. Higher 

input data is needed to increase the model’s network 

accuracy. Another possibility to increase the accuracy is by 

doing further image refinement processing such as 

background removal or specialized reptile detection. In order 

to build specialized reptile detection, R-CNN families can be 

utilized to exploit this need, resulting more specialized image 

training with minimum background noise interference and 

higher accuracy in guessing reptile species.  
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