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Abstract

Todays, digital image processing is widely used in various fields to facilitate humans
in doing work by analyzing videos or images for use in decision making in the industrial
world. The use of industrial machine technology is one of the most important factors in
efforts to facilitate human work, but an industrial machine is inseparable from work failure
that can hinder the production process and cause harm to the industry. This study aims to
detect a failure in industrial machinery by using video data of industrial machine movements
recorded using a webcam camera Image processing technology has advanced significantly
over the last decade. Its application to low-power mobile devices has attracted many
research groups in relation to new contexts such as augmented reality, visual search, object
recognition, etc. As general purpose computing emerges for embedded GPUs and their
programming models such as OpenGL ES 2.0 and OpenCL, mobile processors will gain more
parallel computing capabilities. Therefore, adapting these advances to accelerate mobile
image processing algorithms has become a hot topic. In this paper, our interest is based on a
review of the current challenging tasks associated with mobile image processing using serial
and parallel computing in several new application contexts.
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INTRODUCTION

Image processing allows extracting the meaning of an observed scene from the
acquired information. Nowadays, there is a great interest in image processing algorithms
able to work on mobile platforms (Abbasipayam et al ,2022). Indeed, incorporating image
processing capabilities on mobile devices open new opportunities in different application
contexts such as augmented reality, visual search, object recognition, and so on. However,
the high computational complexity of some image processing algorithms and both their
long processing time and energy consumption prevent them from being effectively used in
real-time mobile applications. Thus, the practice of these algorithms on such a device is still
a challenging task since these devices are typically limited by: power supply, battery
capacity, energy consumption, computational power, RAM amount, etc.

In the past few years, exploring the use of desktop GPUs as a general-purpose co-
processor (Acosta-Prado et al, 2021) to accelerate computeintensive applications has been
an active research subject. Several speedups have been reported in the literature,
depending on the applications, the algorithms parallelism, and the computing capability
provided by the GPUs. Recently, these programmable GPUs have proved their feasibility on
mobile devices (Abbasipayam,et al 2022), such as smartphones and tablets. In fact, rapid
advancements of mobile computational capabilities and memory specifications have
allowed making processorintensive applications more possible, which were considered
infeasible just a few years ago. So, as the GPUs have become an integrated component with
a multi-core architecture in mobile devices, researchers have explored the opportunities of
using the low-power mobile GPUs as a general-purpose accelerator, similar to its role in a
desktop (Ain et.al.,2022), by diverting their limits. Therefore, General-Purpose computing
on GPUs (GPGPU) for mobile devices has become possible (Abbasipayam,et al 2022), which
has opened new opportunities to speed up mobile image processing algorithms. In addition,
several emerging programming models — such as Open Graphics Library for Embedded
System 2.0 (OpenGL ES 2.0) (Alwendi, 2021) and Open Computing Language (OpenCL)
(Anisah et al, 2021) — for the mobile GPGPU computing have become recently supported by
various mobile processors.

Eventually, our interest is to survey recent researches related to image processing
running on low-power mobile devices in order to have a new idea about the most and least
extensively studied application areas, algorithms and concepts explored for each area,
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improvements made by exploiting parallel computing, and speedups achieved using

programming models for mobile GPGPU. Accordingly, researchers will be guided in their

future choices.

a. An ascending linear representation that represents the increase in the set, starting from
the domain value which has zero membership degree (Wu & Xu, 2021), moving to the
right to the domain value which has the same higher degree of membership.
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Figure 1. Linear representation

b. a descending linear Representation is the inverse of the first. A straight line starts from
the left of the domain value with the highest membership degree, then decreases to the
domain value with the lowest membership degree. (Kimura et al., 2008)
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Figure 2. Decreasing Linear Representation
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METHOD
The steps carried out in this study are shown in Figure 3 below.

Data collection

v

Data identification

v

Data processing

!

System testing

Based on the research steps in Figure 3, each step can be explained as follows:

1. Data collection The data needed for this research is research data from the Faculty of
Graha Nusantara University in 2020 and 2021 which is taken from data from the Sinta
cluster, Simlitabmas and journal publications.

2. Data identification Data identification is done to select the variables needed to perform
calculations and analyze the problem.

3. Data processing The data processing stage is to create a Mamdani fuzzy system using
Matlab software.

4. System test At the system testing stage, testing and simulation will be carried out to
evaluate lecturer research activities using fuzzy logic.

RESULTS AND DISCUSSION

This study examines the Mamdani fuzzy method in evaluating research activities of
the Faculty of Graha Nusantara Padangsidimpuan University using an application built with
Matlab R2013a software. In this study, it consists of 3 input variables, namely the variables
that are used as evaluation materials, which include variables from Sinta, Simlitabmas and
Klater Jurnal, which will provide 33 rules or 27 rules. The fuzzy set for the input and output
variables is presented in Table 1 below:
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Table 1. Derivatives of Final Stage Evaluation Variables

Rule Entrance GO OUT Final Score
1 A little A little - A little
2 A little Currently - A little
3 a little Many - Currently
4 Currently a little - A little
5 Currently Currently - Currently
6 Currently Many — many
7 many a little - Currently
8 many Currently — many
9 many Many — many

In this study, the discussion process was carried out in several stages, namely:

1. Determine the input variables taken from the lecturer's research assessment data,
where the variables used are the sinta variable, the simlitabmas variable, and the
journal cluster variable.

2. Fuzzification: determining the degree of membership of the input and output
variables.

3. Fuzzy logic operations must be performed if the previous part of more than one
statement performs fuzzy logic operations. The final result of this operation is the
degree of truth of the antecedent, which is a single number. Fuzzy operators to
perform operations and and or can be made independently.

4. Implication: Apply the implication method to determine the final form of fuzzy set
output. The consequence or inference of a fuzzy rule is determined by filling the
output of the fuzzy set with the output variable. The implication function used is Min.

5. Aggregation: The process of combining the outputs of all if-then rules into one fuzzy
set using the Max function.

6. DefuzzificationThe inference process in the application of fuzzy statements uses the
MIN implication function. In addition, the composition of all fuzzy outputs is done
using max. Then do validation or called defuzzification using Centroid. In this method,
a crisp solution is obtained by taking the center point of the fuzzy area as follows :
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This study has 3 input variables and 2 output variables. The input variables consist of
Sinta, Simlitabmas, and cluster. 2020 and 2021. While the minor and interim release
variables. This can be seen in Figure 4.
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Figure 4. Defuzzification Calculation Process

Defuzzification fills the output variable with one number using the centroid or area
center method. The last step in this implementation is the process of taking the input
value to get the output value. In this study, the input value is 104, the initial output
value is 103, and the final stage output is 324.

Measurement accuracy rate
The definition of accuracy is how close the measurement result is to the actual
number. Because this study is so precise, we start with the number of measurements, the Y
value of the Mamdani method, which uses a standard set of values to give the correct
result. The default value of the Mamdani method is the value of the output variable for
assessing lecturer research activities, determined using the membership function.
1. If the conclusion is the result of a fuzzy assessment, and the final assessment
results are the same, then it is declared accurate.
If not, then the resultis NOT ACCURATE
3. The result of the accuracy of the Mamdani method is 9 and the value of the fuzzy
calculation is 16. Thus, the percentage of accuracy of the Mamdani method can be

calculated.
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4. To evaluate outstanding lecturers according to the following equation:

% Akurasi=((Jumlah aturan akurat))/(Nilai Fuzzy ) X100
% Akurasi=(( 9 ))/16 X100= 56.25%

CONCLUSION

Based on the results of the tests and discussions that have been described, the
following conclusions Fuzzy logic with the Mamdani method can be used to predict the
evaluation of lecturer activities from the results of the panel research that has been carried
out. There is a significant difference between the Matlab software and calculations
performed manually. This system can only evaluate lecturer performance in general.
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