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A B O U T 

ICCEREC 2017 
 

 

 

 

ICCEREC 2017 is organized by the 

international organizing committee of 

ICCEREC and is technical co-sponsored by 

the IEEE Communications Society Indonesia 

Chapter and IEEE Signal Processing Society 

Indonesia Chapter, so that ICCEREC has a 

strong foundation of bringing together industry 

and academia. 

 
This conference provides an international 

forum for researchers, academicians, 

professionals, and students from various 

engineering fields and with cross-disciplinary 

interests in control, electronics, renewable 

energy, computer engineering and 

communications to interact and disseminate 

information on the latest developments. The 

conference will include technical sessions, 

tutorials, and technology and business panels. 

You are invited to submit papers in all areas 

mentioned above. Accepted papers will be 

published in the ICCEREC 2017 Conference 

Proceedings and presented papers will be 

submitted to IEEE Xplore after each paper is 

thoroughly reviewed and (if any) satisfactorily 

modified according to the reviewer comments. 
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S I G I T  Y U W O N O , P h D 

 
Welcome to ICCEREC 2017, Yogyakarta – Indonesia.  
It is our great pleasure to welcome you to the International Conference on Control, 

Electronics, Renewable Energy, and Communications 2017 (ICCEREC 2017), which is 

already the 3rd running; while the 1st and the 2nd were held in Bandung in 2015 and 

2016, respectively. 

 

This conference provides an international forum for researchers, academicians, 

professionals, and students from various engineering fields and with cross-disciplinary 

interests in control, electronics, renewable energy, computer engineering and 

communications to interact and disseminate information on the latest developments. 

 
Papers submitted to ICCEREC this year came from authors in North America, Europe, Africa, and Asia countries. 

ICCEREC 2017 is organized by international technical program committee, organizing committee, and international 

steering committee, and is technical co-sponsored by the IEEE Communications Society Indonesia Chapter and the IEEE 

Signal Processing Society Indonesia Chapter. 

In this occasion, I would like to express my sincere appreciation to all above contributors for their great help and valuable 

supports to ICCEREC 2017. Many thanks to them for their efforts to bring all attendees an excellent technical program and 

an opportunity to spend a pleasant time at the conference. 

The committee expect that the conference will bring many benefits to the scientific and technological development and to 

new or established international collaborations. The committee is doing its best effort for the inclusion of the conference 

proceedings to the IEEE Xplore Data Base. So that, the presentations of this conference will be accessible to a wider range 
of readers and will have continual impact to this research field. 

Yogyakarta is one of the oldest cities in Indonesia, so it is very historical and is considered as the foremost cultural center 

of Java; therefore, tourist attractions are easily found in Yogyakarta. I hope all attendees an enjoyable and memorable 

stay in Yogyakarta. 

 

 

Yogyakarta, 26 September 2017 

Chair of ICCEREC 2017, 

Sigit Yuwono, PhD. 

Telkom University 
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 Dr. RINA PUDJI ASTUTI 

 
Welcome to ICCEREC 2017, 

It is a great honor for all of us to host of The third International Conference on 

Control, Electronics, Renewable Energy and Communications (ICCEREC) 2017 in 

Yogyakarta, Indonesia. Welcome to Yogyakarta and we hope that you enjoy the center 

of Javanese  arts, graceful palace, the foods, and richness culture. 
  
This conference represents a great achievement in topics of interest, which the 
best contributors coming from excellent laboratories and schools throughout 
the world, precipitate to come and contribute their finest works. Where the high 

qualified papers in Control, Electronics, Renewable Energy and Communicatios will be 

presented.  

 

The conference received 141 papers with 350 authors from 20 countries. After carefully peer reviews by 138 reviewers, we 

have 68 accepted papers from 16 countries. And finally we have 50 registered papers from 10 countries. ICCEREC 2017 has 

maintain high quality technical program. We also would like to thank to SPS Indonesia Chapter and Telkom University as 
the organizer of 3rd ICCEREC 2017, and ComSoc Indonesia Chapter that involved as Technical Co-Sponsor of the conference. 

We hope that fruitful discussions and exchange of ideas between researchers during conference will yield new 

technological innovations for contributing to a better life for humans in the coming decades. 

 

  

 

 

 

 

 

 
Best Regards, 

TPC Chair of ICCEREC 2017 

 
  

 Dr. Rina Pudji Astuti 
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PROGRAM AT A GLANCE 
 

 

 

 

 

 

 

 

Day One, 26 September 2017 
 

08.00 - 08.30 Registration 

08.30 - 09.30 Opening Ceremony 

09.30 - 10.15 Keynote Session I 

10.15 - 10.30 Coffee Break 

10.30 - 11.15 Keynote Session II 

11.15 - 12.00 Keynote Session III 

11.00 - 13.00 Lunch 

13.00 - 14.30 Technical Session 1 & 2 

14.30 - 14.45 Coffee Break 

14-45 - 16.30 Technical Session 3 & 4 

19.30 - 21.00 Gala Dinner 
 
 

Day Two, 27 September 2017 
 

08.00 - 09.30 Tutorial 1 & Technical Session 5 

09.30 - 09.45 Coffee Break 

09.45 - 11:30 Tutorial 2 & Technical Session 6 

11.30 - 13.00 Lunch 

13.00 - 14.30 Technical Session 7 & 8 

 

Day Three, 28 September 2017 
 

One Day Tour 
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K  E  Y  N  O  T  E  

S  E  S  S  I  O  N  
 

 

Keynote Speech 1 : 

26 September, 2017 

09.30 - 10.15 

 

Assoc Prof. Dr. Jiwa Abdullah 

F A C U L T Y   O F   E L E C T R I C A L   A N D   E L E C T R O N I C 

E N G I N E E R I N G ,  U N I V E R S I T I   T U N  H U S S E I N  O N N , 

M A L A Y S I A 

 

 
 

 

 

 

"WSN/IOT INTEGRATION TOWARDS SEAMLESS CYBER- PHYSICAL SYSTEMS" 
 

Abstract: 

 
Before the 90s, monitoring system being deployed in isolation. Each application stands by its own. 

Vendors try to capture their proprietary product in the hope of making so much financial gain as 

possible. Nevertheless, in past two decades, a lot of research activities have been dedicated to the fields 

of mobile ad hoc network (MANET) and wireless sensor networks (WSN). Products are more universally 

deployed, from multiple vendors and are talking to each other. More integration are being done and 

deployed. Multiple platforms seems inevitable but with proper standardization, seamless operations 

are in place. More recently, the cyber- physical system (CPS) has emerged as a promising direction to 

enrich the interactions between physical and virtual worlds. In the presentation, we first review some 

research activities in MANET, WSN, IoT, including networking issues and coverage and deployment 

issues. Then, we review some CPS platforms and systems that have been developed recently, including 

health care, navigation, rescue, intelligent transportation, social networking, and gaming applications. 

Through these reviews, we hope to demonstrate how CPS applications exploit the physical information 

collected by WSNs to bridge real and cyber spaces and identify important research challenges related to 

CPS designs. 
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K  E  Y  N  O  T  E  

S  E  S  S  I  O  N  

Keynote Speech 2 : 

26 September 2017 

10.30 - 11.15 
 

 

Full Prof. Dr. Zoran Bojkovic 

L S M I E E E U N I V E R S I T Y O F B E L G R A D E ,  

R E P U B L I C O F S E R B I A 

 
 

 

 
 

"CURRENT TECHNOLOGICAL ADVANCES TO SMART GRIDS" 
 

Abstract: 

 

A smart grid ( SG ) delivers electricity from suppliers to consumers using at the same time two-way digital 

technology that reduces cost and increases reliability and transparency. Here, communication networks 

play a critical role as the intelligence of this complex system is built based on information exchange across 

the power grid. An intelligent monitoring system that keeps track of all electricity flowing as well as the use 

of superconductive transmission lines for less power loss are included, too. Of course, the integration of 

alternative sources of electricity, such as solar and wind is welcome. These features help to promote energy 

independence and are a key tool in dealing with emergency resilience issues.It should be noted that the 

design of the communication network associated with the SG involves a detailed analysis of requirements, 

including choice of the most suitable technologies for each case study and the architecture for the resultant 

heterogeneous system. In this presentation, potential implications that current technological advances can 

make to SG are outlined firstly, such as big data, cloud computing and the Internet of Things ( IoT ). Data 

analysis generated from various smart devices in the SG environment, is one of the most challenging tasks 

as it varies with respect to parameters such as size, volume, velocity and variety. Another big challenge in 

building SG often arises from the fast growing amount of data and limited communication resources. To 

address this issues, the concept of distributing communications architecture that implements SG 

communications in an efficient and cost- effective manner is provided. In that way, communication distance 

is shortened, so that the data will be delivered more efficiently and reliably. With the rapid development of 

electric vehicles ( EVs ), the energy management issues in SGs integrated with Evs are attracting huge 

interest. This is a reason to tackle the corresponding issue. On the other hand, machine-to.machine 

communication is a significant part in SG networks.This improved automation results in a many 

heterogeneous applications. Thus, the final part is assigned to this goals. Finally,a number of open 

questions have been posed which will be of practical interest for further development of SGs and energy 

system as a whole. The end draws the conclusion of the presentation. 
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K  E  Y  N  O  T  E  

S  E  S  S  I  O  N  

Keynote Speech 3 : 

26 September 2017 

11.15 - 12.00 
 

 

Dr. Eng. Takayuki  Nozaki 

Y A M A G U C H I   U N I V E R S I T Y 

 
 

 

 
 

 

 

"INTRODUCTION AND RECENT RESULTS OF FOUNTAIN CODES" 
 

Abstract: 

 

The reliable communication systems can be realized by error/erasure correcting codes. Fountain codes 

are erasure correcting codes realizing the reliable communications system for the user diagram protocol 

(UDP), which is used in multicasting and broadcasting. 

The first topic of this talk is fundamentals of fountain code. This introduces two well-known fountain 

codes, namely, LT code and Raptor code, and these decoding algorithms. Moreover, we briefly 

introduce some applications of the fountain code. 

The second topic is recent results of fountain codes. We introduce a recent code construction based on 

bit-level shift, that is, zigzag decodable fountain code, and its decoding algorithms. 

Furthermore, we give some comparison a zigzag decodable fountain code with conventional fountain 

codes by theoretical analysis and computer simulations. 
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T  U  T  O  R  I  A   L 

S  E  S  S  I  O  N  
 

 

Tutorial 1 : 

27 September 2017 

08.00 - 09.30 

 
Prof.Dr Zoran Bojkovic 

Prof.Dr Bojan Bakmaz 
U N I V E R S I T Y O F B E L G R A D E ,   S E R B I A  

 
 

 

 

"IMPACT OF LATEST COMMUNICATION TECHNOLOGIES ON 

SMART GRID APPLICATIONS" 
 

Abstract: 

 
The goal of this tutorial is to present recent communication technologies for smart grid (SG) applications 

in the near future. The operation of distribution networks and the participation of distributed energy 

resources are based on efficient and reliable communication systems. A variety of communication 

technologies (wire and wireless) are considered for the next generation networks applications.The first 

one, comprises optical communications, digital subscriber line and power line communications, They 

guarantee high reliability, bandwidth, cyber security. The next, wireless technology includes orthogonal - 

frequency division multiplexing (OFDMA)-based networks (WiMAX,LTE,etc). They are finding a growing 

interest among electric utilities, thanks to their low cost and easier installation. It should be noted that 

the high number of existing communication technologies leads to an opportunity for SG applications, 

even the debate on which technology fits better the SG needs is open. On the other hand, SGs have to be 

design taking into account the requirements of expected functionalities such as network operation 

with cooperative distribution energy resources system protection and/or network reconfiguration. From 

this point of view, the following topics are included, such as: big data, distributed communication 

architecture, machine-to-machine communication, SG integration with mobile cloud, cyber-physical 

system perspective., techno-social SGs , traffic type in SG and delivery requirements. For more details 

and implementation, the audience can be referred to the overview papers, multiple speeches, special 

issues and the latest books, all presented through the references.
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T  U  T  O  R  I  A   L 

S  E  S  S  I  O  N  

Tutorial 2 : 

27 September 2017 

09.45 - 11.30 

 

Assoc Prof. Dr. Jiwa abdullah 

F A C U L T Y   O F   E L E C T R I C A L   A N D   E L E C T R O N I C 

E N G I N E E R I N G ,  U N I V E R S I T I   T U N  H U S S E I N  O N N , 

M A L A Y S I A 

 
 

 

"MANET/WSN, PERSPECTIVES, ANALYSIS, EDUCATION AND RESEARCH 

POTENTIALS" 
 

Abstract : 

 

The tutorial session involves the overview of the MANET and WSN which covers the various 

characteristics that govern the functionalities of these systems. We may cover topics such as: (1) 

Overview of MANET/WSN; (2) Proactive/Reactive Routing Protocol Analysis; (3) Clustering and Energy 

Consumption Analysis; (4) Performance analysis for 802.11/802.15.4; (5) WSN Simulation Platform 

based on Matlab for easy understanding to UG students. 
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Blinks Using Hough Transform and Frame 
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Sentiment Analysis Using Multinomial 

Logistic Regression 

Ramadhan Prakoso, Astri Novianty and 

Casi Setianingsih 
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Indonesia Ancient Temple Classification 

Using Convolutional Neural Network 

Kefin Danukusumo, Pranowo Pranowo 

and Martinus Maslim 
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Adaptive Multilevel Wavelet BCH Code 

Method in the Audio Watermarking 
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3D GPU-Based SPH Simulation of Water 

Waves Impacting on A Floating Object 
Andhika Priyambada and Dede Tarwidi 
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Abstract—This paper describes the use of convolutional neural 
network(CNN) method to classify various image and photo of 
Indonesia ancient temple. The method itself implements Deep 
Learning technique designed for Computer Vision task. The idea 
behind CNN is image pre-processing through a stack of 
convolution layers to create many patterns that can be easily 
recognized. The result shows that the learning model has an 
accuracy of 98,99% on the training set and accuracy of 85.57% on 
the test set. With GPU performance, the time used to train the 
model is 389.14 seconds. 

Keywords—Deep Learning; image classification; GPU; CNN; 
Indonesia ancient temple. 

I.  INTRODUCTION 

Ancient temple in Indonesia is an essential part of a cultural 
image for the country. The temple uniqueness shows that the 
cultural and religious value could survive the test of time. Such 
majestic heritage surely cannot be ignored and forgotten. 
Therefore, to have a machine classify these temples is one of 
many methods to cultivate a culture with current technology.               

Technology like Artificial Intelligence and Computer Vision 
could help us identify the right temple with precision. However, 
to reach a good precision, a machine has to go through a very 
complicated task. Various shape and material on the temple can 
be a very challenging and a hard task for a machine to classify. 
This problem mainly occurs because of a limited dataset to feed 
on the model and could result in a bad accuracy. Using 
Convolutional Neural Network (CNN) model to make machine 
learns features from the image will certainly improve how the 
machine could classify the temple images with a good accuracy.   

CNN is a neural network method to make the model learn 
better to classify or recognize a visual pattern. This network is 
made with the assumption that the input used is an image. On 
each layer of convolution, the input image will be processed with 
many filters and will create a stack of activation map. These 
activation maps will create many patterns from some parts in the 
image that will be easier to classify. The classification progress 
includes the connection to neurons or activation units just like a 

simple neural network model. This technique can make the 
model learn more efficiently and greatly reduce the number of 
parameters in the network [1] [2]. However, using only CNN 
model might still result in overfitting the model. This problem 
could potentially make the model cannot predict the future data 
very well. Many solutions can solve the case of overfitting. 
Preprocessing image such as rotating or horizontal flip before 
inputted to the model is one of the better solutions, especially 
when the data in the dataset is too little. Another solution is to 
lower the model complexity with a lot of regularizations. In this 
paper, we implement the CNN method using image pre-
processing, Dropout regularization, Softmax classifier and 
stochastic gradient descent. 

The whole concept to use CNN method is a direct approach 
to implements Deep Learning principles, as the method itself 
uses a lot of layers. More layers that will be used in the model 
will make the network architecture to go deeper, thus requiring 
a bigger computation time. However, this is not a problem 
anymore because of GPU performance. The time required for 
training is why Deep Learning technique largely influenced by 
stronger computer, large datasets and algorithm to train deeper 
networks [3].    

II. THEORY 

A. Convolutional Neural Network 

CNN is a neural network devoted to processing data that has 
a grid structure. The basic example of this model input is a two-
dimensional image. This neural network model is first 
successfully applied in 1998 by Yann LeCun, where he classifies 
the MNIST digit to document recognition [4]. The convolution 
name itself is a linear algebra operation that multiplies the matrix 
of the filter with the image to be processed. This process is called 
convolution and one of many types of layers in the model. 
Convolution layer is the most important layer to use in the 
model. Another layer is the Pooling Layer, which is the layer 
used to extract the maximum value or the average value of the 
parts of the pixels in the image. Here's an overview of the 
Convolution Neural Network architecture. 
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From the picture above each layer has a different volume and 
is represented with depth, height, and width. The left red block 
is the input image before being processed with the filter. After 
the image filtered with convolution, it results in another block 
with reduced spatial size but deeper depth. The depth is obtained 
from a stack of activation map from the inputted image with 
different filters. The next layer shows the block with different 
size until the last layer where the block converted into 1-
dimensional and can be seen as a normal row of neurons which 
can be connected to the outputs. The quantity gained from each 
block depends on the filtration result of the previous layer and 
also the number of filters used. The more filters used in the 
model will make the depth to be deeper. 

CNN works just like a regular neural network but with a 
different connection from each neuron. A regular neural network 
uses all connection from the previous neuron to each neuron in 
the next layer. CNN only uses connection to a certain local 
region in the next layer depending on the filters used. The local 
region is the activation map that comes from convolution 
process and creates the parameters that will determine the end 
result. 

This neural network model has proven to be very powerful 
in addressing image classification problem. In 2012 Alex 
Krizhevsky achieved a 15.3% test error on the ImageNet dataset 
[1]. It shows that visual classification using CNN method is very 
effective. 

B. Convolution Operation 

Convolution operation is an operation on two functions of a 
real valued argument [3]. The operation is to applicate an output 
function as a feature map from an input image. These inputs and 
outputs can be seen as the two real valued arguments. Formally 
the operation can be written as in 

                                      s(t) = (x * w)(t)                                  (1) 

The function s(t) provides a single output as feature map, 
the first argument is the input which is x and the second 
argument w as the kernel or filter. If we look the input as a 2D 
image, then we can assume t as pixel and substitute it with i as 
row and j as column. Alternatively, convolution operation can 
be treated as a matrix multiplication between the input image 
and the kernel. Where the output was supposedly computed by 
dot product.  

We can also determine the output volume from each 
convolution layer with hyperparameters. The hyperparameter is 
used in below equation to calculate how many neural activations 
in a single output. 

                    (W−F+2P)/S                                   (2) 

We can compute the spatial size of the output volume as a 
function of the volume size (W), the filter (F), the stride applied 
(S) and the amount of zero padding used (P). Stride is the amount 
we slide the filter through the input image and zero padding is to 
put zeros around the image border.  

C. Pooling Layer 

A pooling layer is a function with feature map as the input 
and processed them with a summary statistic of the nearby 
outputs. Practically in a CNN model, pooling layer usually 
inserted regularly after a few convolution layer. Pooling layer 
between successive convolution layers in a CNN architecture 
could progressively reduce the volume size of output or feature 
map, thus reducing the amount of parameters and computation 
in the network, and to control overfitting as well. It is worth 
noting that choosing many types of Pooling layer can also 
benefit the model performance [5]. The pooling layer works on 
every single stack of the feature map and reduces its sizes. The 
most common form of pooling layer is with filters of size 2x2 
applied with a stride of 2 and then operates on every slice from 
the input. This form will reduce the activation map to 75% from 
the original size. 

 

 

 

 

 

 

 

 

Pooling layer will operate on every single depth slice of the 
input volume. In the picture above, the pooling layer uses one of 
max operation which is the most common operation. Figure 2 
shown the operation with a stride of 2 and pool size of 2x2. From 
4x4 input size, on each 4 numbers in the input, the operation 
takes its maximum value and create a new slice size of 2x2. 

D. Fully-Connected Layer 

Fully-Connected layer(FC) is the layer where all the 
activations from the previous layer have full connections to the 
neuron in the next layer just like a regular neural network. Every 
activation from the previous layer needs to be transformed into 
one-dimensional data before it can be connected to all the neuron 
in FC layer. FC layer usually used in Multi-Layer Perceptron 
application and aims to process the data so it can be linearly 
classified.  

The difference between FC and convolution layers is that the 
neurons in the convolution layer are connected only to a local 
region in the input and that many of the neurons in a convolution 
volume share parameters, while FC layer has the whole neuron 
connected. However, both layer still operate dot products, 
making their function not so different. 

 
 

Fig.1. Convolution Neural Network Architecture 
Image Source: http://cs231n.github.io 

 
 

Fig.2. Max Pooling Example 
Image Source: http://cs231n.github.io 
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E. Dataset 

The dataset used in this paper contains the image of several 
ancient temples in Indonesia with the size 150 X 150 pixels. This 
dataset was categorized into 6 temples. The temples are 
Borobudur temple, Prambanan temple, Kalasan temple, Sewu 
temple, Mendut temple and Sari temple. This dataset has 520 
training images and 225 test images collected from Flickr 
repository. Here is the example from each category: 

a. Candi Borobudur 

Borobudur temple category has 100 training images and 
50 testing images. 

 
Fig.3. Borobudur Temple Image Sample 

Image source: http://www.flickr.com 
  

b. Candi Prambanan 

Prambanan temple category has 100 training images and 
50 testing images 

  
Fig.4. Prambanan Temple Image Sample 

                          Image source: http://www.flickr.com 

c. Candi Kalasan 

Kalasan temple category has 70 training images and 15 
testing images 

 
Fig.5. Kalasan Temple Image Sample 

                          Image source: http://www.flickr.com 

d. Candi Sewu 

Sewu temple has 100 training images and 50 testing 
images 

 
Fig.6. Sewu temple image sample 

                          Image source: http://www.flickr.com 

e. Candi Mendut 

Mendut temple has 100 training images and 50 testing 
images 

 
Fig.7. Mendut Temple Image Sample 

                          Image source: http://www.flickr.com 

f. Candi Sari 

Sari temple has 50 training images and 10 testing images 

 
Fig.8. Sari Temple Image Sample 

                          Image source: http://www.flickr.com 

 

III. ALGORITHM 

In the training algorithm there are 5 main stages, namely pre-
processing stage, load training data, training data, and save final 
weights. During pre-processing stage, image data on the dataset 
processed in order to increase the amount of data to be trained, 
for example, the image can be in rotated, horizontally and 
vertically reversed. This stage can potentially reduce the case of 
overfitting. Next, in the load training stage, the data in the dataset 
split into input and output. The next step is the model training 
stage, which is the training process by entering the pre-processed 
data to the pre-arranged network model. The training process 
will run according to how many epoch and batch size are used. 
After the training process is completed the final weight will be 
stored for testing purposes. 

 

 

 

 
Fig.9. Training Algorithm Flow 

Pre-process data

Training data 

Save 
weight 

Load data
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 For the testing algorithm, there are 3 main stages, load model 
stage, load weight, and validation. The load stage model is the 
stage where CNN model is loaded as the basis for testing. Then 
at the load weight stage, the weights already stored in the 
previous training process will be used as the main parameters 
and will be inputted into the CNN model. Finally, in the 
validation stage, the network model with the training weights 
tested with the data in the test set from the dataset. The concepts 
used by validation basically compare the accuracy of the actual 
results of the test labels with the prediction given by the model, 
then from all the comparisons obtained, it will result in an 
average accuracy. 

 

 

 

 

 

 

Fig.10. Testing Algorithm Flow 
 

For the CNN model, this paper uses the following layer 
structure: 

INPUTCONVCONVPOOLCONVCONV  

POOLCONVCONVPOOLFC 

CONV is the convolution layer, POOL is the max pooling 
layer and FC is the Fully Connected layer. The model uses 
Softmax classifier to determine the class prediction. This 
function also trained alongside cross-entropy loss function to 
give the model a nonlinear variant of multivariate output. Each 
CONV layer also has ReLU(Rectified Linear Unit) activation 
function, this activation can lead to better performance 
improvements in deep neural networks without significantly 
increasing the number of parameters [6] The entire series of 
layers will be optimized through Stochastic Gradient Descent in 
order to minimize the error and effectively update the parameters 
in the model. Throughout the stack of layers, a dropout 
regularization also inserted to prevent overfitting in a powerful 
manner yet easy to use. [7] 

 

IV. RESULT 

1. Training result 

The following analysis will illustrate how the training results 
from different epochs can affect the training outcomes. The 
training uses the training set from the dataset, the results can be 
compared with the following table. 

Epoch Accuracy Time 

10 85.48% 86.77 seconds 

20 95.67% 160.27 seconds 

50 98.99% 389.14 seconds 

Epoch Accuracy Time 

100 100% 759.27 seconds 

 
Fig.11. Training Result Comparison Table  

 From the table above, it can be seen that the greater the 
epoch used for training, the training time will be longer. This 
obviously occurs, because with more epoch being used, there 
will be more training in one forward feed. One epoch means 
that the model trained using the entire training set in the dataset.  

 Judging from the accuracy side, each epoch gives a different 
result. There is a significant difference between epoch 10 and 
20, which is about 10% in between. But between the epochs 20, 
50 and 100 did not show a very large difference in accuracy. 
Only with the epoch of 20, the model can provide accuracy of 
95.67%. When the epoch is raised to 50, the model gives an 
accuracy of 98.99%, 3% more than the previous one. When 
using the epoch of 100, the model gives the optimal results of 
100%. Although accuracy increases with many epoch, from the 
result it is evident that the use of a very large epoch is not 
always optimal if we also pay attention to the time for training. 

2. Testing result 

 The following analysis will describe the test results from 
different training weights. The training weights that used for the 
test is the result from different training epoch and will be tested 
with the test set in the dataset, the results can be compared with 
the following table. 

Epoch Accuracy Time 

10 74.68% 4.46 seconds 

20 78.36% 4.53 seconds 

50 85.57% 4.39 seconds 

100 86.28% 4.67 seconds 

 
Fig.12. Testing Result Comparison Table  

 From the table above, it can be seen that the testing time of 
each epoch is not changed much. This suggests that the weight 
training generated from a different epoch, will not affect the 
time to test the model. Another reason why it does not affect 
time can be seen from the model used because the model used 
in each test is the same. All training weights have the same 
number of parameters as long as the same model is used, which 
differ only the parameter values. 

 Models that have been trained show better predictions than 
just guessing (16%). The model with training weight of 10 
epoch to 100 epoch has the accuracy exceeding 70%. 
Obviously, with more epochs, the accuracy is also better. With 
every epoch that increases in number, the accuracy also 
increases. In tests with 10 epoch training weights, the model 
provides an accuracy that is not much different from that of 20 
epoch, but when using 50 epoch, the accuracy is increased 
considerably. This suggests that large training results may not 
necessarily result in large predictions as well, judging by the 

Load model

Validation 

Load weights 
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case with 20 epoch where the training results reached 95.67% 
but with the test results only reaching 78%. Whereas for 50 
epoch with 98.99% training result, it can have the test result up 
to 85,57%. In the 100 epoch test, the test results also did not 
show significant improvement compared with only 50 epoch, 
which differed only 0.69%. With this result, it can be concluded 
that training with 50 epoch is the optimal option for training 
judging from the test accuracy and training time. 

 With this result, it can be concluded that image classification 
of Indonesia ancient temple using CNN model is very effective. 
As it can reach about 85% accuracy in clasify the test set. If we 
compare the test result using CIFAR-10 dataset with the same 
architecture model and the same pre-processing method, there 
are no much difference with the accuracy. The result with 
CIFAR-10 test set also shows about 85% accuracy.   

3. GPU vs CPU 

The model also trained using CPU and the result is the big 
difference in time compared with the GPU. The accuracy 
obtained more or less the same when using GPU. The time used 
to train data with CPU is 10,573 seconds using 10 epoch only, 
while using GPU only need 86.77 seconds. Training model 
using GPU almost 120 times faster than CPU. This result shows 
that training CNN model with GPU significantly increases 
performance to reduce the time.  
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