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Abstract

Ozone concentration significantly affects life quality of the people in an area. Ozone
concentration that exceeds certain thresholds in heavily populated areas like most cities may be
harmful for health and can even cause death. However, ozone monitoring has only so far been
carried out at fixed sampling points using stationary instruments or conducted with manual
recording instruments at certain sampling points. These types of measurements cannot represent
the whole suburban areas that tend to be wide and populous. This paper proposes a mobile
model of measuring ozone concentration with the integration of ozone sensors and Global
Positioning System (GPS) sensor circuit. Measured data are acquired by the microprocessor, saved
in a data base and analysis results are linked to a web mapping service. Measurements are carried
out by encircling the intended urban areas. Results show that data from ozone sensors and
measurement coordinates (latitude and longitude) can be stored in the data base and can visually
be observed on the web mapping service in the form of spatial distribution of measurement
points. Quantities of ozone concentration measurement results for a wide area can be seen on the
data base. The system developed here is capable of monitoring environmental condition by
acquiring ozone concentration distribution values. © 2018 IEEE.
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Abstract:

Staff Website of one of big universities in Indonesia is a portal for access and information about lecturers, staff, and researchers
in the university. However, the website has not fulfilled its main function. This is because the searching mechanism on the
website has not matched the user's expectation, and the interface of the website is not very attractive. This research describes
a project to measure the usability and user experience of the Staff Website. The evaluation results show that the website has
not reached the required level of usability and user experience. Based on these results we developed an alternative design and
formulated a better search mechanism for the website. This research is expected to improve the deficiencies of the Staff
Website. System Usability Scale (SUS) was used to measure the usability and User Experience Questionnaire (UEQ) to
measure the broader aspect of user experience. In addition, a usability test was done to get qualitative data that could be used
to improve the website and especially the search mechanism. The result of this research was a measurement of usability level,
design alternative, and formulation of the search mechanism in the Staff Website. From this research, we concluded that the
usability of the Staff Website needs improvement, and based on the survey results, it was urgent to generate an alternative
design and a searching mechanism such as making an advanced searching mechanism, sorting and filtering buttons, and

more. The new design was further evaluated with SUS and UEQ, and the results show that the website has significantly
improved.
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Abstract:

Constraint handling is the main task in constrained optimization problems. Variable length chromosomes in the genetic
algorithm has been used widely for faster computation, but in this study it was used to handle the constraint as well. This
method uses the characteristic of the genetic algorithm with bit-strings conversion from real numbers. By the bit-strings format
the population of the candidates can be limited only in the study area where it is impossible when the real number format is
used. Therefore, it will reduce the searching area and make the optimization process faster. Variable length chromosomes
method can also be integrated with another constraint handling, i.e. the death penalty method. The results showed that the
proposed method was able to optimize land use in Bekasi City, Indonesia, as a case study.
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Abstract—Constraint handling is the main task in
constrained  optimization problems. Variable length
chromosomes in the genetic algorithm has been used widely for
faster computation, but in this study it was used to handle the
constraint as well. This method uses the characteristic of the
genetic algorithm with bit-strings conversion from real
numbers. By the bit-strings format, the population of the
candidates can be limited only in the study area where it is
impossible when the real number format is used. Therefore, it
will reduce the searching area and make the optimization
process faster. Variable length chromosomes method can also be
integrated with another constraint handling, i.e. the death
penalty method. The results showed that the proposed method
was able to optimize land use in Bekasi City, Indonesia, as a case
study.

Keywords—constrained-optimization, death
constraint handling, Bekasi City

penalty,

I. INTRODUCTION

As a robust optimization method, genetic algorithm (GA)
has been widely used in many areas. One interesting area is
optimizing the geographical data. City planners need an
appropriate method to allocated land use properly through a
land-use optimization. One challenging problem in land-use
optimization is the wide area that involves large number of
land uses. For example in Bekasi City, West Java, Indonesia,
with its 210.49 km? area, 90 percent of its land use are built-
up with more than 3000 building that need to be optimized [1].
The current study proposed a modification in GA to make
computation faster than the original one.

GA is a stochastic optimization that mimic the evolution
of nature [2]. Some terms are similar to biology such as gen,
chromosome, allele, mutation, reproduction, selection, etc.
The main part of GA is the chromosome that is represented by
bit-strings from encoding the real number to binary. After
crossover, mutation, and selection, new generations are
created that more adaptive than before. This cycle makes GA
as the member of evolutionary algorithms with the other
methods such as particle swarm optimization (PSO) [3],
simulated annealing (SA) [4], [5], and other hybrid methods

[6]-[9].
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GA involves many algorithms that handle encoding and
decoding, crossover, and selection methods that make this
algorithms flexible to be modified. Searching area is the main
focus of GA optimization since it influence the accuracy (local
or global optimum) and speed of optimization process.
Therefore, many studies on adding and reducing the searching
area have been done by manipulating the length of
chromosomes that compatible with the problems, e.g.
structural topology design [10], manipulators motion [11],
node placement problems [12], path optimization [13], and
other implementation of variable length of chromosomes [14].

The rest of the paper is organized as follows. After
discussing the optimization problem and the study area,
section 2 discusses the optimization methods and constraint
handlings. The results are discussed and concluded regarding
the benefit of variable length of chromosomes.

II. METHODS

There are two kinds of GA based on the length of
chromosomes, i.e. the fixed length and variable length of
chromosomes (VLC). This study uses variable length of
chromosomes method.

A. Related Works

Many studies on GA with a VLC method. This method
changes the length of chromosomes based on its purpose [14].
For example to avoid the local optimum, VLC adds the length
of chromosomes. Adding the length of chromosomes will add
the searching area and need more computation resources, but
ensure the global optimum. In the other hand, lowering the
length of chromosomes will reduce the searching area. For
example, in the combination design problem, a k-size building
block with 1 size chromosome will require a population size,

population size= 2% (Il() There are a total of (]l() gene

combinations of size k, and for each gene combination there
are 2k different allele combinations.

Insertion and deletion are usually implemented to add
chromosome length as well as crossover and mutation [15].
For example two parents with different length of
chromosomes, e.g. P;=10001 01101 00111 111|11 11100 and
P»=00110 000]00, by crossover operation at “|” location will
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