O

FEBRUARY 202'

Digital International
Journal of Architecture,
Art & Heritage

Volume 3
Issue 1

e-ISSN: 2822-437X



FEBRUARY 2024

Digital International
Journal of Architecture,
Art & Heritage

Chief-Editor: Salah HAJISMAIL
Issue Editor: Salah HAJISMAIL
Layout & Production Editor: Necmettin SANCAK, Bekir Enes OZEL

www.aybu.edu.tr/jah
www.dergipark.org.tr/fen/pub/jah

Volume 3
Issue 1

@ O & e-ISSN: 2822-437X



Digital International Journal of Architecture, Art & Heritage
Volume 3, Issue 1, February 2024

Editor's Message

We are honoured as the editorial team of JAH (Digital International Journal of Architecture, Arts & Heritage) to
share the good news with our reviewers, authors and readers publishing the first issue in 2024, the first of the
third volume of the journal. This issue with major changes and updates the editorial board worked hard to
bring them into implementation to ease the process and enhance the quality of the journal.

An updated version of the writing guidelines was developed and published with a new template ready to be
used by authors to decrease layout editing and avoid any confusion in preparing the manuscripts. Moreover, a
new review form was created, including different questions with multiple choice evaluation criteria, seeking to
speed up and ease the review process, and ensure the quality of the assessment by reviewers for the different
aspects of the papers, which also helps to define clearly for the authors the strong parts of their work, and the
required modifications to reach the required level for acceptance to publication.

The main enhancement was made to number of issues published per year, decreasing the number of issues
from six to become four per year, gives more time to perform more thorough assessment and development,
and enrich the contents of each issue by accepting research from the different themes and topics t of JAH. Every
three month on 25th of February, May, August, and November will be the dates for publishing the issues every
year.

This issue particularly contains the finished processed contributions out of the numerous submissions we
received since the publications of our last issue in October 2023. Volume 3, issue 1 contains diverse topics relat-
ed to the main three themes of the journal: Architecture, Heritage, and art, beside research from industrial
design and restoration. We are proud to present to our readers six new articles, which have been passed the
new established and enhances process of blind peer review and editing, from our international and national
contributors who have shared their research findings with JAH.

We encourage the authors to continue sending their original articles, case studies, research reviews or empiri-
cal contributions for publication in our journal in the future, and we ensure our dedication to process them in
shortest time and best quality. In order to fulfil this commitment, we want to share with you that we started to
have cooperation with intihal.org to check the similarity and plagiarism and during your submission process
you will get a report that defines the analysis results, and the editors will be able to control it and decide in
shorter time to proceed to review or ask for resubmission.

Finally, as the editor in chief of JAH, | want to express my gratitude to all the contributors of this issue from

authors to reviewers, language, layout, and production editors for their dedication, and hope that they will
continue to support the growing and development of JAH.

Prof. Dr. Salah HAJISMAIL

Editor in Chief
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ABSTRACT

The main purpose of this article is to examine the literature on occupational health and safety and analyze it using the
scientific mapping method. The scientific mapping method was used as a method in the research. A few studies have
conducted a comprehensive survey analysis for occupational health and safety using the scientific mapping method. The
subject and analysis study examined in this research will contribute to interdisciplinary fields of science. This method
examines the publications on the subject in detail and reveals detailed frequency and statistics about the document, year,
author, and keywords. The data collection process for this research was accessed from the Web of Science (WoS) and Scopus
databases between July 15 and August 30, 2023. This study only covers academic English-language articles on occupational
health and safety in Turkey between 2000 and 2023.The data were analyzed using the scientific mapping method in the R
Studio Biblioshiny software program. The findings of the research were examined in two steps: in the first step, the numerical
data and graphics obtained from the databases were evaluated, and in the second step, these data were analyzed and
explained one by one in the software program. As a result of this research, a comprehensive literature review on
occupational health and safety has been presented, revealing the strengths of existing publications. It is aimed at giving
researchers an idea about occupational health and safety in the future. The data were analyzed using the scientific mapping
method in the R Studio Biblioshiny software program. The findings of the research were examined in two steps: in the first
step, the numerical data and graphics obtained from the databases were evaluated, and in the second step, these data were
analyzed and explained one by one in the software program. As a result of this research, a comprehensive literature review
on occupational health and safety has been presented, revealing the strengths of existing publications. It is aimed at giving
researchers an idea about occupational health and safety in the future.

KEYWORDS
Occupational Health and Safety, Occupational Health, Science Mapping, Web of Science database (Wos), Scopus database.

INTRODUCTION
The occupational health and safety of workers is an employee's defense against injustices in the

workplace. Some of the main areas covered by occupational health and safety rights include the roles
employers and workers play in the workplace, ideas on how to solve problems, and the role of
inspectors and workers' "participation" during consultations. In general, these laws protect both the
employer and the employee to ensure that a good working relationship is maintained. The payoffs are
huge: it means increased employee productivity, increased profits, and increased consumer
confidence. In many countries, trade union representatives are fighting for the rights of their workers.
However, there are also laws that regulate these rights and provide guidelines that must be followed.
These laws often cover areas such as compensation, privacy, and employee safety. Workers' health and
safety rights are often included in common law and are divided into subcategories emphasizing the
details. Although previous review studies have provided valuable information and research directions
for occupational health and safety, few studies have conducted a comprehensive survey analysis for
occupational health and safety using the scientific mapping method. The subject and analysis study

* Corresponding author.
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examined in this research will contribute to interdisciplinary fields of science such as emergency aid
and disaster management, business, business management, health management, social service, health
administration and construction, and architecture.

In the literature, several reviews of research regarding “occupational health and safety” have been
performed from different perspectives. Books on occupational health and safety (Burke et al., 2011;
Reese, 2018; Pillay & Tuck, 2018, Friis, 2015, Burke & Richardsen, 2019; Turk, 2018; Kelloway et al.,
2011; Goetsch & Ozon, 2011), digitizing production systems (Ulu & Birgtin, 2022) and literature review
affecting young workers (Laberge & Ledoux, 2011), small enterprises (Hasle & Limborg, 2006),
measurement properties of occupational health and safety management audits (Robson & Bigelow,
2010), effectiveness of occupational health and safety regulatory enforcement (Tompa et al., 2016),
models, methods, and applications (Liu et al., 2023), critical factors of success and barriers to the
implementation (da Silva & Amaral, 2019), legislation and regulatory enforcement planning and
implementation (MacEachen, 2016), garment industry (Hamja et al., 2019) and nanomaterial (Dimou &
Emond, 2017), education (Marshall, & Mackey, 1995; Arezes, & Swuste, 2012; Balanay et al., 2014;
Reinhold etal., 2014; Mouneer, 2021). Also architecture and architectural education (Smallwood, 2020;
Manu et al., 2019; Hoeft & Trask, 2022; Khan et al., 2022; Mariam et al., 2021; Poghosyan et al., 2020)
and occupational health and safety in Turkey (Basaga et al., 2018; Ulutasdemir et al., 2015; Artvinli,
2016; GUmds, R., & Gulstin, 2020; Karaca, 2015; Senkal et al., 2021; Bahsi & Kendi, 2019; Ulubeyli et al.,
2014).

Compliance with
Environment Laws
and Requirements

Quality of Life and
Safety of Employees

Environmental and Health Examinations for
Safety Activities Existing Employees and
New Hires

Figure 1. “Occupational Health, Safety, and Environment” (URL-1).

Figure 1 shows the code of business conduct about “Occupational Health, Safety, and Environment”
(URL-1).
0 Quality of life and safety of employees,
Compliance with environmental laws and requirements,
Hazard prevention measures and safety policies,
Improvement of working conditions and environment,
Environmental and safety activities,

O 0O 0O o oo

Health examinations for existing employees and new hires.

Therefore, in this study, we conduct a systematic literature review on occupational health and safety
based on publications. English articles from the Web of Science (WOS) database and the Scopus
database were identified and analyzed using the science mapping technique. The main purpose of this
review is to answer the following questions: 1) Which occupational health and safety article publications
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are available in the literature? 2) What are the t
on occupational health and safety?
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Figure 2. Occupational safety and health wordcloud (Mbachu, 2023).

METHODOLOGY
The methodology of this article is shown in Table
research. According to this, phase 1: literature
analysis.

1, which shows the detailed review procedure for this
search; phase 2: data collection; and phase 3: data

Web of Science database search keywords: Results for "Occupational Health and Safety" (Topic) OR

"Occupational Health" (Topic) OR "Health

and Safety" (Topic) and TURKEY or TURKIYE

(Countries/Regions) and Article (Document Types) and English (Languages).

Scopus database search keywords: ( title-abs-

key ( "occupational health" ) or title-abs-key (

"occupational health and safety" ) ) and pubyear > 2000 and pubyear < 2024 and ( limit-to (
doctype, "ar")) and (limit-to ( language, "english"))

Tablo 1. Research Methodology.

Search Criteria:

"Occupational Health and Safety" OR "Occupational

Topic Health" OR "Health and Safety"
Phase 1 Literature  p pjication Years 2000-2023
Search -
Document types Article
Countries/Regions Turkey
Search Keywords:
"Occupational Health and Safety" (Topic) OR "Occupational
Web of Science Health" (Topic) OR "Health and Safety" (Topic) and TURKEY
database or TURKIYE (Countries/Regions) and Article (Document
Phase 2 Data Types) and English (Languages).
Collection (title-abs-key ( "occupational health" ) or title-abs-key (
"occupational health and safety" ) ) and pubyear > 2000
Scopus database and pF:,lbyear < 2024 and (Iirxrlﬂt)—t)o ( doc?cypze/, "ar"))
and (limit-to ( language, "english" ) )
Bibliometric Analysis
Phase 2 Data

Analysis  Analysis of R Studio Biblioshiny
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RESULTS

RESULTS OF SCOPUS DATABASE
In this section, the graphics of the Scopus database data are shown. There are no comments by the

author on these charts. The same form as accessed in the database has been added to the article. Figure
3 shows the graph of the number of documents by year. It is at its peak in 2022.

Documents by year

50

30

Documents

20
10

0
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Year
Figure 3. Documents by year (Scopus, 2023).

Figure 4 shows the graph of the number of documents by subject area. Engineering has 145 documents
(22,6%), Social Sciences 117 documents (18,2%), Medicine 116 documents (18,1%), Environmental
Sciences 84 documents (13,1%), Computer Sciences 28 documents (4,4%), Business, Management, and
Accounting 25 documents (3,9%), and Chemical Engineering, Energy, and Pharmacology, Toxicology,
and Pharmaceutics 14 documents (2,2%).

Documents by subject area

Other (11.2%)

Materials Scien... (2.09%)

~ Engineering (22.6%)

Pharmacology, T... (2.29)
Energy (2.2%)

Chemical Engine... (2.2%) —

Business, Manag... (3.9%)

Computer Scienc... (4.4%)

" social Sciences... (18.2%)
Environmental S... (13.1%) ~

" Medicine (18.1%)

Figure 4. Documents by subject area (Scopus, 2023).

Figure 5 shows the graph of the number of documents by affiliations. According to Figure 2, most
documents by affiliation are “Yildiz Technical University," “Istanbul Technical University,” and “Gazi

University” (Figure 5).
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Documents by affiliation @

Compare the document counts for up to 15 affiliations.

vidz Teknik Onverstes| -
Istanbul Teknik Universitesi |
Gazi Universitesi [ R
Dokuz Eyltl Oniversitesi |GG
Ege Oniversitesi
Munzur University [
Hacettepe Oniversitesi |
Sakarya Universitesi [
Marmara Universitesi [ NN
Eskigehir Osmangazi Universitesi |
1} 5 10 15 20 25 30 35
Documents

Figure 5. Documents by affiliation (Scopus, 2023).
Figure 6 shows the graph of the number of documents by author in the Scopus database.

Documents by author

Compare the document counts for up to 15 authars.

- ———————————————— |
Cebi, .
oc, k.

Ak, M.F. I

Cinar, U. - |
Gurgun, AP |
Mutlu, N.G. |

Adem, A
Altuntss, 5. [N
Bayram, M. -

0 2 4 6 8 10 12 14 16 18
Documents

Figure 6. Documents by author (Scopus, 2023).

RESULTS OF WEB OF SCIENCE DATABASE
In this section, the graphics of the Web of Science database data are shown. There are no comments

by the author on these charts. The same form as accessed in the database has been added to the article.
Figure 7 shows the graph of the tree map chart categories. The areas on the chart are not strictly
proportional to the values of each entry. But percentages and ratios are listed statistically.

Enginaering Industrial

Figure 7. TreeMap Chart (WoS, 2023).
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Table 2. Analysis of selected from publications.

Web of Science Categories Record % of
Count 119
Public Environmental Occupational Health 22 18.487%
Environmental Sciences 18 15.126%
Engineering Multidisciplinary 12 10.084%
Medicine General Internal 9 7.563%
Engineering Industrial 8 6.723%
Ergonomics 7 5.882%
Operations Research Management Science 7 5.882%
Engineering Environmental 5 4.202%
Multidisciplinary Sciences 5 4.202%

RESULTS OF SCIENCE MAPPING
In this section, we analyze the graphics of using R Studio Biblioshiny software. Figure 8 below shows

the most relevant source. These sources “International Journal of Occupational Safety and Ergonomics”
7 documents, "Safety Science” 6 documents, “Fresenius Environmental Bulletin” 5, “International
Journal of Contemporary Economics and Administrative Sciences (IJCEAS) 3 documents, “Safety and
Health Work” 3 documents, “Applied Ecology and Environment Research” 2 documents, “Human and
Ecological Risk Assessment” 2 documents, and “Industrial Health” 2 documents (Figure 8).

Most Relevant Sources

NTERNATIONAL 10!

§ SAFETY AND HEALTH AT 1

2

a

JOURNAL OF BASIC AND CLINICAL HEALTH SCIENCES

JCURNAL OF CLEANER PRODUCTION

2 4
N. of Dacuments.

Figure 8. Most relevant source.

Figure 9 below shows the three-field plot analysis. According to this analysis, the results of the question-
author-keywords analysis were visualized. Most use author keywords: “occupational health and safety,"
construction ndustry," and

nou nou

"Turkey," safety," education," “analysis hierarchy rocess," agriculture,

“occupational disease” (Figure 9).
50 AU DE

mmworkplace health & safety ul m
occupational health and safety!

esin mn
= intermatianal joumnal.of ccupational safety and ergancmics : RY. ‘occupational health

"“
- 'Ig“ -

besera _—
ak mf. .

o turkey
s "‘-._ S
- safety
caglayanc e

- aducation!
-
yildiz an - o Ty h

Shalvtic hierarchy, process
= -

demirn ATl

mmindustrial health kran.s construction fndustry!

fi " cebis | i
= safety-and health atwork CRbOES occupational disease]

Figure 9. Three Field Plot analysis.
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Figure 10 below shows the most relevant word analyses. These words: “occupational health and
safety”, “occupational health”, “Turkey”, “risk assessment”, “analytic hierarchy process”, “safety”,
“agriculture”, “education”, “construction industry”, “occupational disease”, “occupational safety”,
“risk analysis”, “work environment”, “curriculum”, “employees”, “evaluation”, “fahp”,” fmea”,

“fuzzy”, “globalization”, “health and safety”, “health literacy”, “health promotion”, “learning styles”,
and “hospitals” (Figure 10).

Most Redevant Waords

i il s H it : o
itk —D
risk assmesent 9
analybe heramhy pooees O
saafaty e ——— e |
—— E— 1
o wducal _o
gmwl'uwm niduziry 2]
2 cocupatonal desase L2
‘g cocupatanal safety 2]
_E;: Tk anakss 3]
WK Searcran| —
—a
—
— e
tato a8
Tmea £ e
fuzzy 2 %‘ﬁ
glebalzaten —f il
a 10 ] a0
DecuUmences

Figure 10. Most relevant words.

Figure 11 and Table 3 show the graph of the trending topic words and the frequency analysis according
to the years. The term frequency is to the right of the graph (10-20-30) using the R Studio Biblioshiny
software interface (Figure 11).

Trend Topics

eccupational health murse = -
amployess - -
analytic hisrarchy process - -
ohs performance - -
multi-criteria decision making - -
ocoupational health and satety -
risk asaassmant -
safedy -

agricufture =
work environment <

risk analysis -
Pythagoresn fEzy sets -
occupational diseases -
construction industry -
gy -

Pmea -

Term frequency
Tat ®
ahg -
accupaticnal health - & ® =
oecupational safety - @
sureay -
acgu paticnal health nursing -
health and safety -
warkplace physician - -
turkey -
nursing -
leafning stybes -
evaluation =
education - -
haalth pramaotion - -

workers - -
wodkplace based training - . [ 33
medical education - =

curriculum -

Term
[N N

[ ERY

(NN Y ]

20067 ¥
2008
2o
Mz
2014
2018
2018
2020
2022

Year

Figure 11. Trend topics author keywords.
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Tablo 3. Trend topics frequency analysis.

. year_ | . fre |year_q |year_me |year
item freq year_qgl | year_med o3 item q |1 q @3
occupational 32 2017 2020 | 2021 | evaluation 2 |2011  |2014  |2016
health and safety
OCCP‘:E:EE”‘B' 16 2012 2017 | 2020 |learning styles 2 |2014 |2014  |2015
turkey 11 2011 2014 | 2018 | nursing 2 |2011  |2014  |2017
education 4 2010 2013 | 2017 | Workplace 2 2013|2015 | 2017
physician
OCC‘S‘aprtt';’”al 3 2015 2016 | 2017 |healthand safety |2 [2014  |2016 | 2019
construction 3 2017 2018 | 2020 | Occupational 2 |2015 |2016  |2016
industry health nursing
risk analysis 3 2017 2019 2020 | survey 2 2015 2016 2017
work 3 2018 2019 | 2020 |fahp 2 |2018 |2018 |2019
environment
curriculum 2 2006 2006 | 2007 | fmea 2 |2017  |2018  |2018
medical 2 2007 2008 | 2010 | fuzzy 2 |2017  |2018 [2020
education
workplace-based | 2006 2008 | 2010 | Occupational 2 2019  |2019  |2019
training diseases
workers 2 2009 2011 | 2013 Eeytt?agorea”fuzzy 2 |2018 |2019  |2020

Development degree
(Density)

fuzzy
multi-criteria decision making
ohs

occupational health

risk analysis
health promotion

turkey
education
construction industry
occupational safety
leamning styles
employees
health literacy
e
work environment
occupational accidents
occupational health and safety
risk assessment
analytic hierarchy process
fmea
safety t :'

Relevance degree
(Centrality)

Figure 12. Thematic map.

Figure 12 and Table 4 show the graph of the thematic map words and the frequency analysis. Density

analysis (development degree) and centrality analysis (relevance degree) using the R Studio

Biblioshiny software interface (Figure 12).
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Table 4. Thematic map cluster.

Occurre Words Clust Cluster_Label btw_.central clos__central pagerar?k_cen
nces er ity ity trality
3y | Oceupational healthand |, occupational | ¢ 15 519491 | 0,00952381 | 0,111765217
safety health and safety
7 sk assessment 1 occupational 110,396078 | 0,00671140 0,04905645
health and safety 4 9
6 analytic hierarchy 1 occupational 91,1744882 | 0,00709219 0,034664838
process health and safety 6 9
) ) occupational 0,00666666
3 occupational disease 1 health and safety 22,2 - 0,010012216
) fahp 1 occupational 11,0119047 | 0,00699300 0,016075024
health and safety 6 7
2 globalization 1 occupational 0 0,00512820 | 559524857
health and safety 5
2 hospitals 1 occupational 5 0,00636942 | 519422233
health and safety 7
occupational 72,2597177 | 0,00751879
2 pythagorean fuzzy sets 1 health and safety 3 - 0,018980778
- occupational 0,00552486
2 training 1 health and safety 0 5 0,013625822
2 underground mining | 1 occupational | g 31965 | 000724637 | 13347499
health and safety 7
i | 1942
2 vikor 1 oceupational g 2311465 | 900719424 | 59565708
health and safety 5
. occupational 0,00735294
2 workplace physician 1 health and safety 53,6 1 0,014474012
6 safety 2 safety 155'8612529 0’006775675 0,032596869
3 risk analysis 2 safety 0 0'005529100 0,012189599
2
2 health promotion 2 safety 6'533:3333 0'0052880 0,012828804
2 workers 2 safety 30’07;17252 0’00724225 0,011810412
4 agriculture 3 agriculture 12’67352747 0’00653594 0,021823748
3 work environment 3 agriculture 127'859607 0'00757575 0,015813407
2 occupational accidents 3 agriculture 101'8224366 0,008 0,017157657
2 occupational diseases 3 agriculture 84’38277361 0’007724637 0,01346664
2 work safety 3 agriculture 4’84134139 0’006913496 0,011381992
16 occupational health 4 occupational | 196,988064 | 0,00751879 | ) 5c 300,597
health 5 7
11 turkey 4 occupational 147,981342 | 0,00724637 0,076550776
health 2 7
4 education 4 occupational 50,3111111 | 0,00555555 0,03587067
health 1 6
2 curriculum 4 occupational 5,7 0,00552486 |, 5)795758
health 2
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ang:

occupati "a‘health
4 Qf c_ﬂlr ey
a.i.l:'a‘r‘\l-::lll'r b3

occupational halth and safety

nsk assessment

Figure 13. Thematic map/network analysis using R Studio- Biblioshiny software interface.

Finally, Figure 13 shows thematic map/network analysis using the Biblioshiny software interface. In this
network analysis, the links between the words of the publications on occupational health and safety
are seen in Figure 13. In network analysis, large circles and colors represent frequencies and clusters.

CONCLUSION

Occupational health and safety is one of the most important human concerns. It aims to improve the
working environment for employees to develop and maintain the maximum degree of physical, mental,
and social well-being in all jobs. A healthy workforce can benefit businesses in a variety of ways,
including increased productivity, enhanced employee morale, and less absenteeism. A safe and healthy
workplace can also prevent accidents and injuries, cutting healthcare costs and potential legal
consequences for businesses. As a result, the primary goal of this paper is to examine and analyze the
literature on occupational health and safety using the scientific mapping technique. The scientific
mapping approach was employed as a research method. The scientific mapping method was used as a
method in the research. This method examines the publications on the subject in detail and reveals
detailed frequency and statistics about the document, year, author, and keywords. The data were
analyzed using the scientific mapping method in the R Studio Biblioshiny software program. The findings
of the research were examined in two steps: in the first step, the numerical data and graphics obtained
from the databases were evaluated, and in the second step, these data were analyzed and explained
one by one in the software program. As a result of this research, the most commonly used keywords
were “occupational health and safety”, “occupational health”, “Turkey”, “risk assessment”, “analytic
hierarchy process”, “safety”, “agriculture”, “education”, “construction industry”, “occupational
disease”, “occupational safety”, “risk analysis”, “work environment”, “curriculum”, “employees”,
“evaluation”, “fahp”, “fmea”, “fuzzy”, “globalization”, “health and safety”, “health literacy”, “health
promotion”, "learning styles”, and “hospitals”. As a suggestion for future research, it is possible to
contribute to the literature in this article by establishing relationships with different disciplines (such as
medicine, architecture, construction, design, health, and law) in publications on occupational health
and safety. In this respect, it is essential to work with many different subjects in the occupational health
and safety literature, to apply the research methodology to many fields, and to examine health,
medicine, construction, and architecture as common subjects of different disciplines in terms of filling
the gap in the literature. Another suggestion for future research is to analyze doctoral theses, master's
theses, and only postgraduate publications in this field. Finally, this publication, which was prepared
using the scientific mapping technique, can be made using another bibliometric analysis programs.
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ABSTRACT

In the past, streets were dominated by pedestrians. Over time, automobiles dominated the streets and urban planning, as
planners and designers started to design cities car- and highway-centered. Some concepts and ideas started forming to
improve the situation in this context. One of these movements was the Woonerf Concept, whose main aim was to make
neighborhoods social places for residents that give priority to people without completely rejecting cars. It aimed to make some
coexistence between pedestrians and automobiles with some simple regulations. In this frame, the aim of the study is primarily
to make a general explanation of the structure of the Woonerf system in the context of the sharing of urban space with
vehicles, especially private cars, and to make an evaluation of the one application of this vehicle/space sharing system in
Istanbul, in addition to a practical application of the Concept in one of the streets of Istanbul. The study's method is to review
the theoretical background of the Woonerf system and examine a semi-Woonerf example in Istanbul. The study concludes
that many traditional streets in Turkey and other countries are very similar to the Woonerf Concept, as they share space
between humans and vehicles, and that applying such a principle to newly developing places in Istanbul, for example, helps
add vitality to the place while respecting pedestrians. The importance of the study comes in light of the large number of
redevelopment projects in Istanbul. It is an opportunity to seize these projects to build a city that focuses on people and their
quality of life.

KEYWORDS

Woonerf, Shared Places, Urban Redevelopment, Pedestrians, human-centred design.

INTROCUCTION
Cities have been designed with a heavy focus on automobile transportation, resulting in car-centric
urban planning that prioritizes car traffic over other modes of transportation. This has led to the
proliferation of sprawling suburbs, urban cores' degradation, and people's displacement from their
communities.

In order to address the problem of car dominance in urban places, it is essential to focus on designing
cities and transportation systems that prioritize and encourage sustainable modes of transportation,
such as biking, walking, and public transit. This includes developing safe and accessible infrastructure
for non-car modes of transportation, providing convenient and affordable public transportation
options, and promoting active transportation through policies and programs incentivizing walking and
biking.

Most of our cities today are loaded with all kinds of different automobiles. It almost became normal to
see cars everywhere in the city, even where they should not exist—planning automobile-oriented cities
widely contributed to this situation. That kind of planning helped create urban environments where
mobility is needed to reach activities, and it is hard to move without a vehicle (Litman, 2021).

The dominance of automobiles has resulted in automobile-oriented planning approaches, and these
both led to several problems in urban environments, including:

* Corresponding author.
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* Congestion.

* Air pollution.

* Safety.

* Urban sprawl.

* Social exclusion.

* Equity: Automobile-dependent planning approaches can be exclusionary, as not everyone can access
a car or drive (Litman, 2021).

* Direct and indirect costs: Automobile dominance can result in high direct and indirect costs to
individuals and society, including the cost of building and maintaining roads and highways, the cost of
owning and operating a car, and the economic costs associated with traffic congestion and accidents
(Litman, 2021).

* Eroding public spaces in favour of parking lots.

* Noise pollution.

* Expensive infrastructure is another problem of automobile dominance. Furthermore, the cost of
maintaining automobile infrastructure can be ongoing, with repairs and maintenance required regularly
(Litman, 2016).

* Safety hazards.

As automobile dominance poses many problems, it is necessary to try to overcome them. In response,
various movements have emerged to counter auto dependence.

One such movement is the Neighborhood Unit. It emphasizes self-contained, walkable neighborhoods
designed to meet residents' daily needs within a short distance. Planners such as Clarence Perry first
proposed the approach in the early 20th century.

Applying the Neighborhood Unit concept did not solve the problems caused by cars. So, new
movements continued to appear. An example of such a movement is New Urbanism, which advocates
for the design of walkable, mixed-use communities that prioritize people over cars.

While these concepts included vehicular traffic restrictions, they did not propose mixing vehicles with
slower-moving road users (e.g., pedestrians and cyclists) in the same space (Karndacharuk, 2014).

Also, this movement could not overcome the adverse results of automobile dominance. So, we need to
try to live with cars. Here, the Woonerf concept seems a possible solution, as it does not reject vehicles
but accepts them with conditions. The Woonerf Concept is more about coexisting between pedestrians
and automobiles but reclaiming respect and priority for pedestrians.

WOONERF CONCEPT

DEFINITION AND CHARACTERISTICS
Woonerf is a Dutch word that means "Living Street or Residential Yard". It considers the street a social
space, not just a way for cars to move from one point to another (Sunday, 2017).

Woonerf Concept first appeared in Delft city/Netherlands in the 1960s as a response to the cars’
takeover of the streets, its high speeds, the large number of parking places and the insecurity of the
roads for humans. It aimed to give the people/pedestrians, public life, and children safety priority in
their streets (Collarte, 2013) without eliminating cars but making them work according to human scale.
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The idea started when the residents of a 50-meter-long street decided to end the automobiles taking
over their street, making it unsafe for them and their children. So, they installed barriers and planted
trees at the two entrances of their street. Then the Concept of Woonerf arose (Bruntlett et al., 2021).
Figure 1 below is an example of a Woonerf neighborhood.

Figure 1. An example of a Woonerf neighborhood. Photo by Dick Van from Tactical Urbanism. The
photo shows planted trees used as barriers.

The Concept was introduced in 1965 by Niek De Boer, a professor of Urban Planning in the Netherlands.
He considered the street a living area for its inhabitants (Karndacharuk, 2014). However, some
researchers believe that The Buchanan Report played a significant role in developing the Woonerf
Concept (Karndacharuk, 2014), and he (Buchanan) is seen as the "father of traffic calming" in the
Netherlands and Germany (Ben-Joseph, 1995). Nevertheless, unlike Woonerf's Concept, Buchanan's
report design approach, in some examples, contained complete segregation between traffic and
pedestrians, but it saw no severe harm in mixing traffic and pedestrians "up to a point" (Karndacharuk,
2014). However, Boer was inspired by German city planner Walter Schwagenscheidt and British traffic
specialist Colin Buchanan (Nio, 2018).

De Boer considered that the street has social importance as a place for meeting, habitation, connecting,
spending time and all other human activities (Nio, 2018). Moreover, the street must be protected from
cars (both stopped and moving) to achieve that. So, Boer's main goal was to create Woonerven, where
human connections can be evolved (Nio, 2018).

Although De Boer was the first to call the Concept Woonerf, his Woonerf, first applied in
Emmerhout/Netherlands, differed from the Woonerf as we know it today. De Boer's Woonerf had
segregation between pedestrians and vehicles (Nio, 2018). Moreover, our Woonerf was introduced by
his student, Joost Vahl, at Delft in 1969. De Boer designed his Woonerf at Emmerhout with a cul-de-
sac, considered pedestrian zones with little parking places; he connected Woonerf to the community
centre by footpaths and cycle lanes (Nio, 2018).

In contrast, Vahl's main idea was to mix children's play areas with vehicle’ lanes and to make the two
places on the same level without segregation. However, De Boer did not accept this concept and always
found it an undesirable solution (Nio, 2018). Anyway, in the Netherlands, the Woonerf Concept is still
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basically a concept to be applied to residential neighbourhoods. It aims to attract families with children
mainly. For that, it is rare to find it inside Amsterdam; it can be found further from the city centre (from
a personal interview with a local from a Wonnerf neighbourhood in the Netherlands. The Municipality
of Delft adopted Boers's and Vahl's points of view, planning them in low-income neighbourhoods
without playground space (Ben-Joseph, 1995, Collarte, 2014). The positive impacts of these ideas led
to the adaptation of the Woonerf Concept by the Dutch Government in 1976 (Ben-Joseph, 1995,
Collarte, 2014).

Regarding functionality, Guttenberg considers Woonerf more than just a design to control automobiles.
He sees it as a "social invention in urban structure". It is an invention because it rearranges known
elements (houses, streets, parking spaces). On the other hand, it is social because it aims to preserve
traditional practices and human relations from extinction (Guttenberg, 1982).

So, Woonerf Concept is about making the street more livable for its residents. It is about integration. It
aims to change the way of using the roads and improve their safety by limiting through traffic to
improve the quality of life in the street and consider it a public space (Collarte, 2013). De Boer designed
the roads to make drivers feel the other street users, balancing the streets’ different uses (children's
play and car use, etc.) (Collarte, 2014). Figure 2 below, shows some of Woonerf street social
possibilities.

Figure 2. A screenshot is taken from the YouTube short film "Life on a Dutch Woonerf (Living Street)."

The essential characteristics of the Woonerf Concept contain (URL-1):

*Priority for pedestrians to use the entire road.

*The beginning and the end of the street are clearly marked.

*Drivers have to drive slowly (not faster than walking speeds).

*Little separation (no clear segregation) between vehicles and pedestrians® paths, and the surface is
continuous with a unique pavement.

*Traffic speeds are limited by street design (obstacles which slow down the speed and cut off the
vision).

*Street furniture to encourage people to stay. Figure 3 below is an imagined example of Woonerf.
Figure 4 shows how to distribute obstacles on a Woonerf street.
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Figure 3. Source (URL-2). The illustration shows an imagined example of Woonerf. It shows parking
places, planting trees as obstacles, and how pedestrians use the whole street.
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Figure 4. A sketch shows how obstacles and parking places can be distributed on Woonerf Street.
Source (Collarte, 2012).

Woonerf's Concept also has many positive effects (Biddulph, 2001):

*Increasing safety levels by reducing car speeds.

*Encourage effective use of the space and turn the street into a public space safe for all.

*Increasing socialization and making people stay longer in the streets. It also increases the connection
between drivers and residents.

*Contribute to making attractive streets and giving a pleasant feeling during a walk through them.
*Increase street surveillance (the essential feature in the street, according to Jane Jacobs).

*Better access for older adults within their street.

*Improve the quality of the street, and therefore the quality of life in it.

*According to some studies, using Woonerf systems could help reduce noise and pollutants and
improve the environment (anyway, Biddulph does not think so).

Of course, it also has negative aspects. For example, it may cause a rise in property values (Collarte,
2013), leading to gentrification. It also limits the parking space (it could be seen as a negative or positive
effect). In addition, some studies highlighted that implementing and maintaining the woonerf concept
could be more expensive and need more complicated engineering and design practices (Steinberg,
2017). It also could be challenging for drivers unfamiliar with the Woonerf Concept to navigate streets
with it (Steinberg, 2017). However, if not appropriately designed, it can cause obstacles to the
movement of emergency vehicles (Collarte, 2013).
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PRINCIPLES
The Dutch government published the first design standards for Woonerf on 17 September 1976
(Guttenberg, 1982). Nevertheless, each country uses a modified scheme of Woonerf according to its
needs and the local culture (Collarte, 2014).

According to Steinberg, Ben-Joseph 1995 identified 11 principles of a Woonerf Concept. However,
Steinberg summarised it in 4 basic principles (Steinberg, 2017):

1. Distinct Entrances and exits are marked clearly by a sign: The sign clearly illustrates that priority
is given to pedestrians. Because of that, the cars appear smaller in the sign's background, as the
designers want to say that the cars are the exception in this street, while the residents are the primary
users. Also, the sign could be accompanied by unique street furniture (trees, curb extensions).

The clear entrance could be achieved through trees, curb extensions, ramps up, sidewalk bumps or just
the unmistakable sign of Woonerf (Collarte, 2014). Figure 5 shows sign examples.

Dutch sign British sign German sign Swiss sign

Figure 5. Woonerf entrance sign examples. Source: Collarte, 2014.

The entrances and exits should also be clearly marked by changing the shape or height of their paving.
Especially when the exit or entry is connected to a sidewalk from the outside (of Woonref), the place
of connection with the sidewalk should be clearly visible. Figure 6, shows the entrance and exit of a
Woonerf street.

Figure 6. Photographs show the entrance and exit of a Woonerf street. They demonstrate the clarity
of the entrance and exit. Source (URL-3)

Page 19|28



Yousra Al Houssemn

2. Shared and Paved Space: There is no difference between the surface of the vehicle's lane and the
pedestrians’ lanes. Remove all sidewalks, and make the street without any height difference.
Furthermore, where the sidewalks are not removed, the start and end should be marked (plants, trees,
benches). That is because the driver will have to slow down and be careful when there is no separation
between pedestrians’ areas and the roadway. The shared surface also encourages the sharing
behaviour between road users, as the continuous surface gives the sense that the place must be shared
(Karndacharuk, 2014). Figure 7 shows an example of Woonerf in Stuttgart.

Figure 7. Woonerf Application at Stuttgart, Tiibinger StrafSe,. Source (URL-4)

The street should encourage walking and spending time (Biddulph, 2010). The critical factor to
achieving this is reducing drivers' speed (Collarte, 2014). Countries use different rates (ranging between
10-20 mph (16-32km/h)).

3. Physical Barriers to reducing the speed of cars and cutting off the sightlines to force the drivers to
drive carefully. The obstacles include speed bumps, narrow drive lanes, small corner radiations, trees,
furniture, curves, parking rearrangement, chicanes, etc. (Collarte, 2014). Biddulph suggests (and
according to Woonerf Design Standards published by the Dutch government) that they should be no
more than 160 feet (49 m) apart, and that is for not creating long straight streets, which gives the feeling
that the priority is for vehicles (Collarte, 2014). However, the distance should not form an obstacle for
emergency vehicles because it is essential to leave space for large-size vehicles to enter the
neighbourhood (Police cars, fire trucks, trash trucks, etc.) (Guttenberg, 1982).

4. Street Furniture (trees, seating places, playgrounds) to encourage people to stay and socialize and to
make the street more attractive. They can also be used as speed barriers since the Dutch Motor Code
for Woonerf (published by the Dutch government) states that playing is also allowed on the roadway
(Guttenberg, 1982). Hence, drivers must be more cautious (The previously mentioned code estimated
the allowed space at about 15-20 km/h). In figure 8 an example of Woonerf from Amestrdam.

Page 20|28



Woonerf Concept and its Application in Istanbul

Ly = ;
LI I

Woonerven can be created by converting older streets or they can be “built from scratch.”” The cancelling of the
distinction b idewalk and road gives notice that this older Delft street is reclaimed for neighborhood life. Note
the textured r and the centrally-placed lamp standards, saplings and benches.

Figure 8. One example of Woonerf application in Amsterdam, Source (Guttenberg, 1982)

Anyway, other principles are no less critical, and they are (Biddulph, 2001):

5. On-street parking should be provided (of course, this can mean designing low-rise buildings (as
advised by Jacobs and others)). Physical elements or different pavement materials should indicate areas
of parking. Moreover, the parking places should not be continuous, so the car would not be the
dominant element in the zone (Appleyard et al., 2006).

6. Good public lighting provides visibility of all elements of the street during the dark and prevents
conflicts (Collarte, 2014). Also, good lighting increases human activity in the space and the sense of
safety, especially for disabled people (Clayden et al., 2006).

7. Social Space: places serving as areas for playing and seating. According to Biddulph, empty parking
places could be used as social places, while social spaces cannot be used by cars (Biddulph, 2010). In
addition, seating areas are essential, as they encourage people to stay and socialize (Collarte, 2014).
Part of the social areas could be play areas for children.

8. Attractive street: Planters should make the street more attractive. Newly planted trees should suit
already existing growers (Collarte, 2014).

9. Interface: To make sense of the community and increase safety, the buildings should be oriented to
the street, as Jane Jacobs argued, because this will increase surveillance (Collarte, 2014).

So Woonerf's Concept mixes social activities and playgrounds with cars (Steinberg, 2017). It also uses
as few signs as possible.
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AN EXAMPLE OF WOONERF-LIKE APPLICATION IN ISTANBUL

YAKUT SOKAK IN BAKIRKOY

Bakirkoy is a diverse and vibrant neighborhood. It is located in the western south of Istanbul, on the
shores of the Marmara Sea. Figure 9, shows the studied street location in Bakirkoy.

Bakirkoy
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The Studied Street

Figure 9. The studied street location.
In addition to residential buildings, it has many shops, restaurants, and services. It is very close to public

transportation, making it easier for people to visit. The variety of places makes it a pleasant place for
individuals and families. Figure 10 shows the variety in the studied street.

Figure 10. The studied street at Bakirkoy.
The street under consideration is long, with numerous clothing stores, restaurants, and cafes on both
sides. As a result, cars and people are mixing here, and vehicles are moving slowly. In addition, cars use

some spaces in the street as parking places (see figure 11). Furthermore, some roads cross at multiple
points, allowing cars to pass from one side to the other.
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It should be mentioned that the area around the street is very mixed and resembles Woonerf.
Cars do not seem to annoy wandering people. The priority is for pedestrians, and drivers are using their
vehicles cautiously. The place creates a lively social public space.

Figure 11. Parking places.

The examined street resembles Woonerf from many points:

*It forces the cars to slow down despite having no physical barriers.

*It has some parking places. It also has a small open garage for parking (which may be contrary to
Woonerf's idea of not making vehicles dominant in the street, especially since it is open).

*It has many places for human activity.

At the same time, the street is different from Woonerf in some points:

*It has barriers that discriminate between pedestrians and car lanes (people still use the road wide for
walking).

*Parking places are not precise; any empty spot could be used for parking.

*Many vehicles are crossing the street, resulting in forming through traffic.

A gquestionnaire was conducted to examine visitors' satisfaction with the place.

PRACTICAL EXAMPLE

AKSEMSETTIN STREET EXAMPLE
Some streets in Istanbul need a Woonerf application to develop for the better. One example is

Aksemsettin Street in the Fatih neighbourhood in Istanbul.

The street is residential and commercial; it contains a lot of shops, offices, restaurants, groceries, and
residential apartments. It is a bustling place with too much traffic.

The street is narrow (about 10m) with two narrow sidewalks (about 1.7 m each), usually overtaken by
the markets overlooking it. It is about 650 m long. It is a two-way street with two little parks and
playgrounds at each end. They always have a lot of people and children spending time there (see Figure
12).
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Figure 12. The studied street (Aksemsettin Street/Fatih).

The suggested space to implement Woonerf is as shown below:
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Figure 13. The suggested area of Woonerf.

The segment is about 330 m long. It has a lot of commercial activities and, unfortunately, heavy traffic,
which prevents feeling the place's enjoyment and causes a lot of noise, annoyance and the feeling of
danger. The street also has many side entrances. Additionally, parking is allowed anywhere on the
road, which causes a lot of traffic, noise, and inconvenience. It is vital to note that most parked cars
belong not to the residents but instead to the users of the markets.

The suggested scheme (see Figure 13 and Figure 14):

The recommended steps are the following:

1. Use clear entrance and exit, with Woonerf signs, rump up of the surface or different colour or
material, plants, and lamps.

2. Eliminate all sidewalks to make all users on the same level and use different surface colours to
indicate travel lanes.

3. The road is narrow, so it is better to use parallel parking without making the cars the dominant
element of the street (in the suggested scheme, 14 parking spaces are provided).

4, Close all the cross entrances to the street with unremovable bollards while leaving space for
oversized vehicles to manoeuvre in the middle of the road (this entrance should be closed with
removable bollards)—big vehicles such as emergency vehicles, trash vehicles, loading vehicles, etc. In
addition, make it a one-way street.

5. Dedicate space to social activities (put benches, for example, or allow the adjacent restaurants
and cafes to occupy an area in front of them), placing them mainly in front of closed entrances to the
road, protected by plants.

6. Use plants as barriers to the drivers' sight and speed and make the travel lane curvy to force
the drivers to slow down.

7. At the upper and bottom sides of the street, keep the separation between pedestrians and
cars, provided that speed and parking limitations apply.
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Figure 14. The suggested scheme.

It is crucial to involve the residents in the design process, informing them of the benefits they will

achieve and how the new design works; this could be achieved through workshops and

CONCLUSION

meetings.

Woonerf contributes to creating a street with social activities and an attractive environment that

positively affects residents' lives. The Woonerf Concept is popular in Europe (under different names)
and is applied in many countries in a wide range. In the U.S.A., shared places were mainly implemented

in commercial areas, but in recent years, they have been adopted in new developmen
streets. Still, it is rare in residential neighbourhoods (unlike in Europe) (Collarte, 2014
time, it is still unrepresented in Turkey and many Middle Eastern cities. Although many

ts and existing
). At the same
of these cities,

and cities of the global south, have a lot of neighbourhoods similar to Woonerf because most of them

contain old and traditional areas. It is also because cities through centuries were built for people, with

narrow streets, full of life, not suitable for cars (Gehl, 2010) or what we can call "Organic cities", which

expand depending on the needs of humans, not vehicles' needs. So, although there is

no Woonerf in

these cities, the residents are already familiar with what Woonerf means without even knowing it, and

that would help introduce the Concept for them to apply at needed and suitable places.

This spread of the Woonerf applications in all of Europe and America, and the tendency of countries

towards adopting this application (with its all different names) to improve the cities' environment and

make it more suitable for the population, in addition to the positive evaluations of neighborhoods

similar to Woonerf in Istanbul, indicates the possibility of applying Woonerf in Turkey as well, and the

chance to utilize it in new projects to seize the opportunity and improve cities and ma
human-centered, focusing on people's quality of life.

People may be reluctant to accept new changes and to get used to them. They are us

ke them more

ed to cars and

fast-paced life but need time to change their habits (Jacobs, 1961) and be open to new ways of thinking

about city planning and design. Eventually, all will benefit from the more attractive

environment,
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inviting people to socialize in the street. However, it is essential to remember that accepting the
concept is related to behavior, culture, and understanding the idea.

Naturally, Istanbul has many places resembling Woonerf. However, because it is an ancient city, it
already has many vibrant old streets where people easily mix with cars and markets and where there is
no distinct differentiation between car lanes and pedestrians; these places need some improvements
to become a clear Woonerf.

What must be studied is the ability to apply Woonerf from scratch in new redevelopment projects that
have taken a prominent place in Istanbul over the last few years.

Initially, Woonerf was conducted in low-density places (Gameren et al., 2010), then it started to include
more density under different names (Shared places, home zones). However, while the main aim of
Woonerf is to develop an environment where humans and their activities and low-speed movement
are more important than vehicles and their high speeds, in Istanbul, most redevelopment projects are
car-centered; however, one could start applying Woonerf from places for people's activities within
these new projects. However, these new redevelopment projects are a chance that must be grabbed
to make a better place for people. As Todd Litman and Jane Jacobs suggested in their works, we must
change how we think about cities and transportation to create human-centered neighborhoods.

However, it should be noted that there should be a pilot period before implementing the final plan.
Observations should be made during this period, and appropriate modifications should be made to suit
the place.

Maybe, to get the users to follow the recommended instructions and speeds, an effective monitoring
system and fines should be used at first, at least. In addition to the contribution of the local
municipalities in promoting the idea of Woonerf through special events and social media platforms, for
example.

Finally, these solutions may seem extreme or significant change. Nevertheless, to improve our cities,
make them more suitable for people and reduce the increasing dominance of cars, we must change
how we think and experiment with all innovative solutions, especially those that have proven effective
in other places, even if they seem difficult. People gradually get used to the new situation and learn
only by experimenting. This change is happening now in almost all cities in the advanced world.

In many areas in Istanbul (almost everywhere except the highway), there is something similar to
Woonerf: cars and people interact, and no one seems to be bothered by the other. Although this
situation is ironic, it is a fact. So, it can be thought that Woonerf brings order to this situation. It
organizes the speeds of the vehicles and the way and place of their movement and parking, bringing
more feeling of safety to the users and preventing cars from dominating the street.

The automobile has become an inevitable element of shared spaces. As the saying goes, "If you cannot

beat them, join them." it is also ironic, but it is true; Woonerf can be a tool to control/reduce/prevent
negativities that the automobile phenomenon has/may cause in urban spaces.
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ABSTRACT

The medieval theme has long been a beloved and popular choice in entertainment, from novels to television shows and now
video games. With the advent of computer technology, the middle ages have been simulated in virtual worlds, allowing
people to experience its atmosphere in a more immersive and engaging way. As graphics hardware and software have
advanced, these worlds have become even more fascinating and realistic.

This article discusses the process of designing medieval environments in 3D games, focusing on the key design elements of
landscape and settlements. It explains how procedural techniques can be used to create large and immersive environments,
and how modular design can be used to efficiently create a variety of scene objects. The article also highlights the importance
of considering the gameplay and camera angle when designing environments, and how different game genres may require
different design approaches. It is concluded by discussing the role of game engines in providing tools and features to support
the creation of medieval environments, including terrain generation, city design, vegetation, architecture, and lighting.
Overall, the article provides a comprehensive overview of the design process for creating engaging and immersive medieval
game environments.

KEYWORDS
Game Environment Design, Medieval,3D Modeling, Game Development, Virtual Worlds

INTRODUCTION
The medieval period has long been a source of fascination and inspiration, with its rich history,

architecture, and culture capturing the imagination of people across generations. This theme has been
explored in various forms of media. Early on, novels introduced readers to this historic era. As visual
mediums developed, television shows brought the medieval period to life on screens. With the advent
of computer technology, the middle ages have been simulated in virtual worlds, allowing people to
experience its atmosphere in a more immersive and engaging way (Romera et al., 2018; pp. 521). As
graphics hardware and software tools have advanced, these worlds have become even more fascinating
and realistic.

Over time, the craft of designing virtual environments for games matured into a specialized discipline.
Distinct toolsets and best practices emerged to support building virtual worlds at large scales. In this
article, we delve into the process of designing 3D environments for medieval games, focusing on the
unique challenges and considerations that come with creating these virtual worlds. We explore the
various techniques and tools used by game designers to bring these medieval settings to life.

Medieval themed games can be classified into 2D or 3D based on their game worlds, with 3D games
offering a more immersive and interactive experience for players. In this article, we focus exclusively
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on 3D gaming environments, examining the various elements that contribute to their design and
development.

Procedural content generation has revolutionized the production of virtual worlds by automating
repetitive manual tasks. In games simulating medieval settings, procedural techniques are invaluable
for efficiently authoring expansive landscapes, ecosystems, and settlements at scale. However, the field
remains active as continued methodological advancements aim to optimize realism, performance, and
design flexibility.

This paper aims to provide an overview and analysis of:
- Design concerns in all aspects of medieval environment design in games,
- Current procedural generation approaches employed for creating these environments,
- Use of these techniques within game engines.

In this direction, we catalog and describe the major procedural techniques used for terrain generation,
vegetation simulation, architectural modeling, and other related tasks, together with an overview of
the literature. We then synthesize how these methods are integrated into modern game engines to
streamline workflows. To achieve these objectives, we benefit from the common practices in the
industry in addition to the academic literature on the topic. Throughout the article, examples are
provided from popular commercial games that illustrate the concepts described. Whether from the
perspective of game designer, artist, or simply a fan of medieval games, this article provides valuable
insights into the process of creating these captivating virtual worlds. The following sections will
summarize the analyzed techniques and discuss the implications of the findings. A literature overview
is provided together with the discussions.

DESIGN ELEMENTS
When designing a 3D medieval game environment, we can evaluate the design elements to consider
under two main categories: landscape creation, and building and settlement design.

LANDSCAPE GENERATION

Unlike more modern or futuristic settings, natural landscapes play a prominent role in virtual medieval
worlds. To achieve authenticity, these game environments typically feature expansive outdoor spaces
with terrain features like towering mountains, winding rivers, and jagged cliffs. While 3D modeling
programs allow designers to sculpt detailed terrain surfaces at the mesh level, manually authoring
landscapes of such grandeur is simply impractical. To address this, over time developers have devised
sophisticated computational techniques that simulate and streamline the generation of natural-looking
terrain. Game engines then integrate these algorithms, combining procedures optimized for different
generation tasks. The tools abstract complexity and provide designers with intuitive control over
building complete landscapes efficiently. Fundamentally, there are distinct stages in the procedural
process, each contributing to the final believable landforms players explore.

Heightmaps
A fundamental element in virtual terrain generation is the heightmap. In computer graphics, a
heightmap stores numerical elevation data for a 3D landscape projected onto a 2D plane. The value at
each coordinate point on the plane corresponds to the relative height of the terrain at that location.
Heightmaps provide an efficient means of representing natural landforms.
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Real-world elevations are irregular rather than uniformly sloped. Therefore, to construct believable in-
game terrain, we need a method that generates somewhat random yet continuous height information.
Procedural noise algorithms adeptly fulfill this role (Lagae et al., 2010; pp. 2579). There are various
approaches but in its most commonly used form, the space is divided into hypercubic grids (squares in
2D) and random values are assigned to the lattice points. Then the values inside of each grid are
calculated using the values of the surrounding lattice points. The lattice values are used in different
ways. A basic procedural noise method called value noise smoothly interpolates these lattice values to
calculate the interior of a grid. Smooth interpolation functions are used to calculate a smooth transition
for inputs from 0 to 1 by having a gradient of zero at both 0 and 1. This provides a smooth transition at
the intersections between the grids. In Figure 1, an example of these concepts is depicted on one
dimension. Random values between -1 and 1 are assigned to lattice points, indicated with ticks, on a
line. The values between the lattice points are constructed in three ways. It is apparent that a
continuous heightmap cannot be achieved solely using the discrete values provided by the lattice
points, as depicted on the left When the two surrounding lattice values are linearly interpolated, as
shown in the center, the heightmap becomes continuous, but the transitions are sharp and each
segment appears flat. Conversely, on the right, the lattice values are smoothly interpolated, resulting
in a much more feasible heightmap for procedural terrain generation.

T O AN
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Figure 1. 1D heightmaps created using distinct random values(left), linear interpolation of the

random values(center), and the value noise algorithm(right).

Applying the same principles across 2D planes using techniques like Perlin noise (Perlin, 1985; pp. 287)
or simplex noise (Perlin, 2001), (Gustavson, 2005) yields the type of irregular elevations that can be
used to form a basis for a real terrain. These 2D heightmaps have become a standard element employed
in the creation of terrains in games (Galin et al., 2019; pp. 553).

Perlin noise, a famous noise algorithm, has served as an industry standard in numerous procedural
noise applications for decades. It is a gradient based algorithm. The lattice values are set to zero, or a
certain mean value. Then, random gradients are assigned to lattice points. To calculate the value of a
point within a grid, extrapolations of the surrounding gradients at that point are interpolated smoothly.
Ken Perlin later made performance and visual improvements to his algorithm (Perlin, 2002; pp. 681).
He also developed another algorithm called simplex noise that overcomes the weaknesses of Perlin
noise. In simplex noise, the space is divided into n-dimensional simplices (triangles in 2D) instead of
hypercubic grids. And it uses radial summation instead of sequential interpolations along each
dimension. Although research that compare and evaluate different techniques along with simplex noise
(Archer, 2011; pp. 378), (Rose &Bakaoukas, 2016; pp. 1), (McEwan et al, 2012; pp. 85), (Hyttinen, 2017),
highlight it as superior to Perlin noise and consider it a potential substitute, the industry has not notably
shifted in that direction. The complexity of its implementation and the fact that Perlin noise is deemed
sufficient for many scenarios could be reasons behind this. Interestingly, there also appears to be
limited detailed academic discussion of simplex noise available despite its known advantages.

Figure 2 presents an example of two-dimensional heightmap. It is created using a noise algorithm we
developed by combining different features of Perlin and simplex noise algorithms. It uses gradient
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interpolation on a simplex grid structure. In the figure, the elevations are distinguished by a basic color
gradient. This low-cost approach provides a preliminary visual representation of the terrain's expected
biomes across different altitudes. Further decoration methods, which are described in the vegetation
section below, enhance the authenticity of the generated landforms.

Figure 2. 2D heightmap created using interpolated simplex noise algorithm. Colors change as blue,
yellow, green, brown, and white to represent the characteristics of the surface at different elevations.

Surface Details

Basic noise algorithms create soft shapes as in Figure 2. Adding multiple noisemaps at different scales
on top of each other helps the final heightmap to have finer details as in the left image in Figure 3,
however, it is important to consider other factors in nature that play a role at shaping terrains. To
improve the reality, physical simulations are used to model the natural phenomena that impact the
surfaces of real landscapes(Musgrave et al., 1989; pp. 41), (Benes et al., 2006; pp. 99), (Chiba et al.,
1998; pp. 185). These are mostly different types of erosion effects, which are modelled by the idea of
moving sand particles over the terrain surfaces from one place to another by gravity, wind or rain. After
obtaining base terrains with noise algorithms, these erosion algorithms are applied to improve surface
features of terrains (Galin et al., 2019; pp. 553). The image on the right in Figure 3 more closely
resembles the terrain images one might observe on platforms like Google Earth.

Figure 3. Terrain images created by a program called “World Machine” (URL-14). Left is the image of
a terrain created using Perlin Noise. After applying the erosion algorithm, the image on the right is
created.

Vegetation
After having the heightmap, the subsequent step is to create the elements that cover the surface of
the terrain. Manual crafting may be infeasible in this process as well. Instead, procedural techniques
are employed, drawing inspiration from various concepts found in nature (Cordonnier et al., 2017; pp.
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1), (Ketabchi et al., 2015; pp. 98). For instance, surfaces with minimal slopes are often populated with
grass and trees, while higher elevations experience vegetation loss and become blanketed in snow.

In earlier games, which were designed for computers with limited graphics power, different surface
features were represented by 2D textures of related materials like grass, rock, snow, etc. Two examples
are shown in Figure 4.

Figure 4. Image from Warcraft lll (left) (URL-1), image from Fable Anniversary

£

(right) (UL—Z).

On the other hand, with graphics cards becoming more powerful, the use of much more realistic 3D
objects for foliage and other small details became possible. Figure 5 showcases a scene created in
Unreal Engine where the ground is covered with many detailed 3D objects. The image is not an
illustration, or a rendered static image. It is taken from an interactive simulation.

Figure 5. Image taken from the “Medieval Game Environment” scene created in Unreal Engine (URL-
3).

In the realm of vegetation generation, an interesting approach is the use of L-systems (Prusinkiewicz &
Lindenmayer, 2012). L-systems, short for Lindenmayer systems, are a type of formal grammar that can
be used to model the growth and development of plants. They provide a way to describe the rules and
processes that govern the branching patterns and shapes of plants.

L-systems consist of a set of symbols, called the alphabet, and a set of production rules that define how
the symbols can be replaced or expanded. By iteratively applying these production rules, complex and
intricate plant structures can be generated. With L-systems, a single character or symbol can represent
a specific action, such as branching or elongation, and the production rules determine how these
actions are carried out. By combining different symbols and rules, a wide variety of plant forms can be
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simulated, ranging from simple trees to intricate foliage. They enable the generation of diverse and
realistic vegetation in virtual environments in a procedural manner.

BUILDING AND SETTLEMENT DESIGN

Camera Angle & Environment Detail
Cameraangleis a decisive factor on how to design environmental elementsin a game (Laurier & Reeves,
2014; pp. 181). It changes according to gameplay requirements. In strategy games, an overview of the
map is the focus of attention throughout the game. So, top-down view is the common camera
perspective in strategy games (Fig. 6). Usually, the structures do not need to be modeled in high detail
in these games.

Figure 6. Strategy game: Age of Empires Ill (URL-4).

City building games became popular in the last decade. In these types of games the camera
concentrates on a smaller region on the map but top-down view is still the preferred angle most of the
time (Fig. 7). In some cases, city building games may also incorporate elements of survival and crafting
(Fig. 8), with third-person or first-person camera views that allow players to interact with smaller
equipment and objects.

Figure 7. City Building Games: Manor Lords (left) (URL-5), Terrascape (right) (URL-6).

g

A ¥
.

Figure 8. Survival/Crafting Games: Medieval Dynasty (left) (URL-7), Life is Feudal (right) (URL-8).
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In role-playing games (RPGs) (Fig. 9), players interact with the game world from a close-up perspective
using a third or first-person camera view. This requires a higher level of detail not only for the
environment but also for the interiors of buildings, as players may enter and explore them. Therefore,
building and settlement design in RPGs often involves creating detailed 3D models of both the exterior

and interior of structures.

= ~ = - ,-¥: :', - .V =
Figure 9. Action Role Playing Game: Kingdom Come Deliverance (URL-9).

-

Placing Settlements on Landscapes

In today's urban environments, we often reshape the land to suit our needs and build settlements using
modern technology. However, in medieval games, the common scenery is huts, towns, or castles set
amidst vast landscapes (Fig. 7, Fig. 9). Creating these settlements within a wide landscape can be a
massive workload, just like manual landscape creation. Procedural methods used in landscape creation
have matured to the point where manual intervention is no longer necessary. However, while some
games use procedural techniques for creating settlements, there is no globally accepted standard
method in the industry. There are a few academic studies on the procedural placement of buildings on
landscapes (Zmugg et al., 2014; pp. 1009), and on the creation of whole towns (Emilien et al., 2012; pp.
809), (Bulbul, 2023).

Modular Design
In strategy games, the buildings are often seen only from the outside and the same models are used
throughout the game. However, in other types of games such as RPGs, modeling large cities and interior
spaces of buildings may be required for gameplay. Creating unique models for every building would be
a massive workload and would require a large team of 3D artists. Moreover, it would be challenging to
maintain consistency across all the buildings. To address this issue, many games use a technique called
modular design (Statham et al., 2022). In modular design, a themed kit is created first, which consists
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of a set of standardized architectural components - such as wall sections, doors, windows, and rooflines
- designed to be combined to create larger structures. This approach allows developers to quickly create
a variety of structures while maintaining consistency throughout the game. In Figure 10 there is an
example of a modular kit on the left and a scene created with the pieces from the kit on the right.

Figure 10. An environment asset pack from Unreal Engine Marketplace by Hivemind. A collection of
model parts and a scene created with these parts (URL-10).

The available literature on the subject of modular design is relatively scarce. Most of the existing
content is shared through conference talks or advice from industry experts (Burgess &Purkeypile,
2016), (Perry, 2002; pp. 30). While there is no standardized method, the key considerations in designing
a modular kit can be summarized as follows:
- Flexibility: The modular assets should be designed to fit well with other related assets in the kit.
And they should allow for the creation of various meaningful combinations.
- Artstyle: Consistency in the design style of the assets is crucial for providing visual coherence
in the scenes created from the kit (Johansson, 2017).
- Diversity: While maintaining a consistent art style, the kit should offer a sufficient range of asset
variations to avoid visual repetition.
- Metric features: It is beneficial to establish a grid size and use multiples of it as the size of the
assets. Another beneficial practice for modularity is to use consistent pivot points for the assets.
Game engines allow snapping objects to invisible grids when while moving them. So, these
practices make the level designer’s job easier when combining the parts together. This
becomes even more crucial when the assets in the kit are programmatically utilized to
construct larger structures or populate environments in a procedural manner.

In summary by generating a landscape procedurally and then filling it with efficient use of a well

designed modular kit, it is possible to obtain large immersive environments even for smaller sized
development teams.
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Figure 11. Turn based strategy game: Civilization VI (URL-11).

Style Preference

While realism is something appreciated in game environment design, it is not always the primary goal.
Designers may opt for a more stylized or cartoonish aesthetic to create a unigue and engaging
atmosphere. For example, the elements in Warcraft Ill (URL-1) (Fig. 4) are far from realistic, yet they
provide an attractive fantastic ambiance. In other cases, games that prioritize data management may
choose to use simplified, iconic representations of in-game elements to improve gameplay usability.
For instance, in the turn-based strategy game Civilization VI (URL-11) (Fig. 11), units, cities, wonders,
and improvements are all designed to fit within a hexagonal tile-based map. Another similar example,
depicted in Figure 12, showcases a game map divided into clickable hex tiles, each offering distinct
functionalities. On the left, we observe the wireframe model of the data stripped from the game's
thematic elements. On the right, the wireframe data is augmented with elements from a medieval
setting, transforming the visual representation accordingly. It's worth noting that the same data model
can be visualized with a different theme, such as a space setting where resource tiles correspond to
planets, and players collect resources through small spaceships, comparable to how players in the
medieval setting gather resources from trees and rocks through townsmen. Ultimately, the choice of
environment design style and approach will depend on the goals and priorities of the game, as well as
the preferences of the target audience.

Ti

<)
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Figure 12. On the left, wireframe data representation of game map. The discs and their size represent

resources and their productivity level. On the right, visualization of data with game elements from a

medieval setting.
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GAME ENGINE

To create a game environment, 3D models are often crafted using software like Maya or Blender, which
allow artists to manipulate polygons and create detailed models. However, manually creating an entire
game environment in this way is time-consuming and impractical. This is where game engines come in.
Game engines are software platforms that provide designers with the tools they need to build out their
levels and game worlds. Various software options offer different features (Christopoulou & Xinogalos,
2017). Unity3D and Unreal Engine (Fig. 13) (URL-12,13) are two popular examples of game engines that
support the features we’ve discussed and offer user-friendly interfaces for designers to work with.

Once 3D models are created, they can be imported into the game engine as reusable assets. These
assets, which can include materials, textures, and animations, are stored in resource files and can be
accessed by the designer in a scene editor, where they can view, navigate, and prototype their world
in real-time with an easy to control drag-and-drop user interface. Designers can either create these
assets in-house or obtain them from external sources. Unity3D and Unreal Engine both have their own
marketplaces filled with assets, tools, and plugins created by independent artists and programmers,
making it easy to find the resources needed to bring a game environment to life.

ceilecevee

nmazmauinnnun e O

Figure 13. Game engines: Unrea/ Eng/ne (/eft) (URL-12), Unity3D(right) (URL- 13)

Game engines offer a wide range of tools and features to help designers create immersive medieval
environments. Here are some key areas that engines support:

e Terrain generation: Game engines can generate fully procedural terrains, or allow designers to
create terrains manually from scratch. Sculpting tools enable designers to shape landscapes
like forests, hills, mountains, and valleys. Brush tools can be used to paint the surface of the
terrain with different textures such as grass, rock, sand, and pebbles.

o City/Settlement design: Designers can drag and drop prefab assets onto the scene view to
populate the landscape with castles, villages, farms, and other habitations. Scene view allows
for easy movement and transformation of 3D models on the scene.

e Vegetation/Flora: The terrain system within game engines provides a basic vegetation view
using textures. However, for more detailed vegetation elements, separate 3D models may be
required, especially when designing locations that are close to the camera. Game engines often
provide a variety of tree, grass, bush, and foliage models as built-in assets. Designers can also
utilize custom models to achieve higher quality or specific artistic styles. To efficiently populate
terrains with desired flora, high-end game engines offer brush tools. Some engines even
support the procedural generation of forest layouts and groups of flowers.

e Architecture objects: Pre-made assets for buildings, siege weapons, wells, etc. can be
customized and combined and created more if needed with the modular design concept we
described.

Page38|42



Environment Design in Medieval Games

e Llighting systems: Different lighting systems are implemented in game engines. Dynamic lighting
can be used to illuminate the environment dynamically according to daytime. A point light used
to create the light effect coming from a torch or a campfire can create a certain atmospheric
effect in a scene. Particle illumination systems can be used on magical items.

With minor differences, prefabrication systems in engines allow designers to manage reusable assets
efficiently when creating levels and game environments. In Unity3D, prefabs are a powerful tool for
creating modular assets. They are essentially pre-configured game objects that can be reused
throughout a project. Prefabs can include not only visual assets but also scripts, colliders, and other
game logic. When a prefab is modified, it is possible to update all instances of that prefab in the scene,
making it easy to maintain consistency across multiple assets. Prefabs can also be nested, allowing for
complex modular structures to be created from smaller components. Prefab variants and material
swapping enable visual diversification while maintaining shared rigging. For example, a wall prefab
could have stone, wood, or brick material variants applied programmatically based on biome. Unreal
Engine also provides robust support for modular design through its blueprint system. It offers a visual
scripting approach to game development, making it ideal for modular design. Developers can create
modular blueprints that encapsulate specific gameplay mechanics or interactions. These modular
blueprints can then be easily reused and connected together to build complex systems. The drag-and-
drop nature of blueprint scripting simplifies the process of assembling modular components, enabling
designers to quickly iterate and experiment with different combinations of functionality.

Both Unity3D and Unreal Engine provide level streaming functionality, which is particularly beneficial
for modular design. Level streaming allows developers to divide large game worlds into smaller,
modular chunks known as levels. These levels can be loaded and unloaded dynamically, based on the
player's position or specific triggers. By breaking down the game world into modular levels,
developers can focus on designing and optimizing smaller sections at a time, improving performance
and enabling efficient iteration. This approach also facilitates collaboration, as different team
members can work on separate levels simultaneously.

CONCLUSION

Medieval theme is one of the most popular game environment concepts with its rich and immersive
ambiance. Examples of many popular titles that leverage the appeal of this theme are showcased
throughout the article. However, the creation of these games poses serious challenges for development
teams since constructing a complete medieval environment is a compound process with its diverse set
of artistic and technical design concerns. In this study, different aspects of medieval environment design
in games, including both artistic concerns and technical requirements, are presented in a concentrated
manner. The current state of procedural generation and modular environmental design approaches
supporting the production of immersive medieval simulations within game engines is presented. A
systematic analysis of relevant literature mapped the major techniques and discussed their integration.
This article provides a comprehensive understanding of the process of creating these types of virtual
worlds and serves as a valuable resource for artists, level designers, and programmers.

The creation of immersive and visually captivating medieval environments in games requires a careful
balance of artistic design and technical implementation. Game engines offer a range of features
specifically tailored for building these virtual worlds. Terrain generation tools enable designers to sculpt
and paint intricate landscapes, while the inclusion of carefully crafted architecture assets, such as
castles and villages, adds depth and authenticity to the medieval setting. The use of vegetation and
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flora is also crucial in enhancing the overall ambiance of the environment. Game engines provide a
combination of built-in and customizable vegetation assets, allowing for meticulous attention to detail.

Moreover, the modular design concept proves invaluable in streamlining the creation process, allowing
for the customization and combination of architecture assets as needed. This approach not only saves
time and resources but also ensures consistency throughout the game world. Procedural techniques
and modular design methods help to ease the development process, and with advancements in
machine learning, we are beginning to see their use in automating these techniques to create
environments more efficiently.

Promising avenues for future research include enhanced machine learning applications. Procedural
pipelines may benefit from trained models automating optimization or variation tasks. Biological
distribution simulations could also evolve through adaptive systems.

Overall, by strategically blending human creativity and algorithmic automation, the procedural
approach transforms development logistics. The expansion of unified rule systems, combined with
growing engine support, will push medieval world-building capabilities far beyond individual manual
efforts.

In conclusion, the creation of medieval game environments requires a comprehensive understanding
of both artistic and technical elements. By leveraging the features and tools provided by game engines,
designers can bring these worlds to life, captivating players with their immersive and visually stunning
experiences. As technology continues to advance, the integration of procedural techniques and the
exploration of new automated approaches hold promise for even greater ease and efficiency in the
development of medieval game environments.
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oz

Mekanla ilgili sorgulamalar genellikle onun kavramsal olarak tanimlanmasiyla ilgilidir. Filozoflar, mimarlar ve bazen de sairler
strekli onun ne olabilecegine dair fikirler yiritmus, kimisi onu netlestirmeye ¢alismis kimisi ise belirsizligine dikkat ¢ekmistir.
Ancak belki de onun ne oldugu kadar ne olmadigi veya 6ncesinde ne oldugu da dnemlidir. Hegel varligi agikladigi diyalektiginde
var olabilmek i¢in 6nce yok olmak gerektigini ve varligin bu yok olmaktan varolusa gegisteki stirecle miimkiin oldugunu savunur.
Hegel’'in diyalektigini mekana uyarlarsak kavramsal olarak onun 6ncesinde olan nedir? Calisma bu kavramin sorgulanmasi
Gzerine kurgulanmistir ve calisma kapsaminda kavram “yok-mekan” olarak adlandiriimistir. Bu amac dogrultusunda Mimarlik
ve Tasarim Bulusmalari 2022 etkinligi kapsaminda “Yok-mekani Dislemek” adl bir atélye calismasi gerceklestirilmistir.
Atolyeye Turkiye’'nin cesitli Universitelerinden toplam 18 6grenci katilmistir. Atélye kapsaminda katiimcilar 3-4’er kisilik
ekiplere ayrilmis ve ekiplere daha 6nceden hazirlanan “Gériinmez Kentler” kitabindaki bazi pasajlar verilmistir. Ekipler pasajlari
okuyarak tartismislar ve daha sonra bu pasajlar Gzerine kurduklari hayalleri 3B programlarda modellemislerdir. Son olarak
ekipler gerek kendi modelledikleri gerekse diger gruplar tarafindan yapilan modelleri sanal gergeklik (SG/VR) ortaminda
deneyimlemisler ve deneyimlerini birebirleriyle paylasarak tartismislardir. Degerlendirme amach yapilan bu tartismalarda,
neredeyse herkesin mekan ve yok-mekan Gzerine zihninde dncesine gore daha ¢ok soru isareti olustugu gézlemlenmistir.

ANAHTAR KELIMELER

Mekan, yok-mekan, mimarlik, sanal gerceklik, sanal mekan.

ABSTRACT

Inquiries about space are usually related to its conceptual definition. Philosophers, architects and even poets have constantly
speculated on what it could be, some tried to clarify it, and some drew attention to its ambiguity. But perhaps it is as important
as what itis, what it is not or what preceded it. Hegel, in existence dialectic, argues that in order to exist, it must first disappear,
and that existence is possible through this process of transitioning from none-existence to existence. If we apply Hegel's
dialectic to space, what precedes it conceptually? The study was built on the questioning of this concept, and within the scope
of the study, the concept was called "none-space". For this purpose, a workshop was held. A total of 18 students from various
universities in Turkey participated in the workshop. Within the scope of the workshop, the participants were divided into
teams of 3-4 people and some passages from the previously prepared book "Invisible Cities" were given to the teams. The
teams read and discussed the passages and then modeled the dreams they built on these passages in 3D programs. Finally,
the teams experienced the spaces in virtual reality (VR) environment which they modeled and discussed their experiences
with everyone. In these discussions, which were held for evaluation purposes, it was observed that almost everyone had more
guestion marks on space and non-space than before.

KEYWORDS

Space, non-space, architecture, virtual reality, virtual space.

GIRI

I\/IekénSKant ve takipcilerinin iddia ettigi gibi apriori midir (Vidler, 1999)? Ozneden bagimsiz olarak mi
vardir? Ozne onu disaridan mi deneyimler? Yoksa Nietzsche ve Heidegger gibi filozoflarin iddia ettigi
gibi 6zneyle birlikte mi var olur? insan insa ve iskan ederek mi orayi var eder (Lefebvre, 2014; Sharr,
2013)? Eger mekan kavramsal olarak apriori degilse onun éncesi nedir? Hegel varligi, yok olmakla var
olmanin diyalektiginden dogan bir sentez olarak acgiklar. Var olabilmesi icin 6ncelikle bir seyin yok olmasi
gerekir. Varlk, yokluktan var olma durumuna gecisteki diyalektikle mimkdn olur (Bumin, 2013).
Buradan yola ¢ikarak mekana diyalektik olarak sorgulama yoneltecek olursak; onun yok hali nedir? Belki
onu, yani mekanin diyalektik karsitini, yok-mekan diye tanimlayabiliriz. Boylece mekan lretimi de yok-
mekandan mekana gecis hali olarak aciklanabilir.

.
Sorumlu yazar.
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Mekanla ilgili sorgulamalar genellikle onun kavramsal olarak tanimlanmasi veya nasil ortaya ciktigi ile
ilgilidir. Bir kavramin ne olduguna dair fikir yiritebilmek icinse diyalektik olarak onun karsiti Gzerine de
fikirler yiritmek gerekmez mi? Mekan Uzerine fikirler yaratebilmek icin onun ne oldugu kadar
diyalektiginin ne oldugunun da sorgulamaya tabi tutulmasi gerekmektedir. Mekanin dnceli -yani yok-
mekan- ve yok-mekandan mekana gecis hali Gzerine hayaller kurulabilir mi? Calismanin amaci bu sorular
Uzerine fikirler Gretmektir. Calismanin mekani tanimlama veya belirsizliklerinden arindirma gibi bir
cabasi yoktur. Zira ancak belirsizlikler Gzerine dusler kurulabilir.

Bilgisayar teknolojilerinin gelisimiyle birlikte mekan tartismalari dijital ortama dogru kaymaya
baslamistir. Bilisim teknolojileri bircok alanda oldugu gibi mimarlikta da yaratici disinmeye katki
saglayacak ciddi altyapilar sunmaktadir. Calisma bu araclarin geleneksel kullanimlarinin disinda mekan
Uretiminde farkli denemeler yoluyla yok-mekan kavrami Uzerine sorgulamalar yapmak icin
kullanilmasini hedeflemektedir. Sayisal tasarim araclari yaygin olarak proje temelli tasarim icin
kullanilsalar da farkli mekan Gretim denemeleri icin de uygun ortamlardir. Ornegin parametrik tasarim
araclari ile geleneksel ¢izim metotlari kullanilmadan sadece algoritmalarla deneysel mekanlar sayisal
ortamda (Uretilebilmektedir. Geleneksel c¢izim yontemleriyle Uretilemeyecek cizimler bile bu
algoritmalar ile rahatlikla Uretilebilmektedir.

MEKANIN DiYALEKTIGi

MEKAN

Aristo mekani, icinde nesnelerin var oldugu ve hareket ettigi lic boyutlu bir cerceve olarak gértyordu.
Mekanin doganin temel bir yoni olduguna ve seyleri adlandirmaya ve siniflandirmaya yaradigina
inaniyordu (Lefebvre, 2014). Kant (2015) mekanin deneyimlerimiz sonucu ortaya ¢ikan bir kavram
olmadigini, dis diinya algimizi yapilandiran bir apriori oldugunu savunur. Ona gére mekan, nesnelerin
kendilerine ait bir 6zellik degil, duyusal deneyimimizi algiladigimiz ve organize ettigimiz bir ¢cercevedir.
Mekan 6zneden ayridir ve 6zne onu disaridan bir gézlemci gibi deneyimler. Hegel'e gére mekan,
nesneler icin yalnizca pasif bir kapsayici veya arka plan degildir. Gergekligin gelisiminde aktif bir
unsurdur.

Hegel mekani, metafizigindeki Tin'in kendini gerceklestirmesinin gerekli bir bileseni olarak gdérmektedir
(Hegel, 2008). Nietzsche mekan ile varligi bir bitln olarak ele almistir. Ona gore "Nerede mekan varsa,
orada varhk vardir" (Lefebvre, 2014). Heidegger de mekani, varligimizin tezahir ettigi "aciklik" olarak
gdrmis ve Nietzsche gibi mekan anlayisimizin varhigimizla yakindan baglantili oldugunu éne strmdistir
(Heidegger, 2012). Ona goére var olmak bir mekani mesken tutmakla muimkindar ve varlk
deneyimleriyle mekani mesken tutar. Mekan sadece bos bir cerceve degildir, seyler ve dlnya ile
kurdugumuz dinamik bir iliskidir. Wittgenstein (2011) mekanin bir madde veya varlik olmadigini, daha
cok nesneleri ve onlarin iliskilerini temsil etmek icin mantiksal bir cergeve oldugunu ileri sirer. Soyut bir
kavram olan mekanin dogrudan dille ifade edilemeyecegini iddia eder. Cliinkd anlamli 6nermeler sadece
dinya hakkindaki gercekleri tanimlayabilir ve mekan, anlamli bir sekilde ifade edilebilecek olanin -yani
dilin- sinirlarinin dtesindedir.

Gaston Bachelard (2014) Mekéanin Poetikasinda, mekanin dissel ve siirsel boyutlarini irdelemistir.
Ozellikle cocukluk anilariyla iliskilendirdigi mekan algisinin  disiincelerimizi, anilarimizi ve
deneyimlerimizi etkiledigini disinmektedir. Heidegger’in gorislerini daha da ileri gotlrerek, sadece
mekan ile var olmakla kalmayip, onunla distindigimiazi de ileri strer. Sok yasamak gibi yogun bir
duygu karsisinda insanin ilkin nerede oldugunu anlamaya calismasini bu durumla aciklamaktadir. Ona
gbre insan distnurken dncelikle varligini bir yerle iliskilendirme ihtiyaci duymaktadir.
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Modernistler Descartes ve Kant'tan yola ¢ikarak mekani 6zneden ve zamandan koparip rasyonalist bir
zemine oturtmuslar ve onu belirgin kilarak ideal bir mekan kavrami yaratmaya calismislardir. Ancak tam
da Wittgenstein’in bilimsellik mefhumuyla ilgili yakindigi gibit onu kagit Gzerinde sadece kelimelerle
aciklamak sorunun kendisine dokunamamistir bile. Lefebvre (2014) “insan sadece kelimelerle yasamaz”
der. Ona gore “her ‘6zne’ kendini tanidigl ya da yitirdigi, dolayisiyla yararlandigi ya da degistirdigi bir
mekanin icine yerlesir” (Lefebvre, 2014). Ve her 6zne icin dnemli olan, mekanin bilimsel agiklamasinin
ne oldugu degil, o icine yerlesilen seyin ne oldugudur.

YOK-MEKAN

Yok-mekan kavrami calisma kapsaminda mekanin yok olma halini -baska bir ifade ile éncelini- dile
getirmek Uzere kullaniimistir. Bu noktada kavramsal bir karisikliga yer vermemek adina Marc Auge’nin
“non-lieux” (yok-yerler, yok-mekanlar) kavramina kisaca deginmek yararli olacaktir. Bu calismada
kullanildigi halinden farkli olarak dilimize yok-yer/yok-mekan seklinde cevrilen kavrami ilk olarak 1992
yilinda yazdigi kitabinda Mark Augé ortaya atmistir (Auge, 2016; Kogyigit, 2018). Arslan (2009) Auge’nin
“non-lieux” seklinde ifade ettigi kavramin dilimize kitabin cevirmeni llgaz tarafindan yer-olmayan,
Tanyeli tarafindansa yok-mekan olarak aktarildigini belirtmistir. Kitabin 2016 yilinda Daimon
yayinlarindan gikan baskisinda ise kavram yok-yer olarak ¢evrilmistir.

Auge’nin kullandigl haliyle kavram “icinden gecilen, deneyimlenen, ancak benimsenmeyen; mekani
organize eden kisilerin belirledigi yazili ve yazili olmayan kurallara uyulan, ancak ziyaretcilerin kendi
kisisel kimliklerini tarifleyecek, orada yasayanlar tarafindan bilinen o yere 6zgl olan yasanmislik ve
ritiiellerin olusmadigi mekanlari” ifade etmektedir (Arslan, 2009, 83). Kogyigit'in Otkiing’ten aktardigina
gore ise “yok-yer bir olumluluk-olumsuzluk iliskisini degil, yere atfedilen degerlerin bulunmadig fiili
durumlari tanimlar; yerin fiziksel ozelliklerinin mevcut olmasina ragmen geleneksel dinyaya ait
antropolojik nitelikler yoktur” (Kogyigit, 2018). Bu ¢alismada kullanilan yok-mekan kavramiise Auge’nin
yok-yer kavramindan farkli olarak calisma ¢zelinde Uretilmistir ve daha ¢ok kavramsal olarak mekanin
diyalektik karsitini -baska bir deyisle var olma durumuna gecmeden 6nceki “yok halini”, daha baska bir
deyisle dncelini- ifade etmek icin kullaniimistir.

Yok-mekani dislemek calismalarina nereden baslamali? Bu soruya kesin bir yanit verilmesi pek mimkin
degil gibi gdriniyor. Zaten soru da yanit almak igin sorulmus bir soru degil. Sorulma amaci daha ¢ok
yok-mekan ile ilgili yeni sorularin 6nlnl acarak onun Uzerine daha ¢ok distinmeye tesvik etmektir. Italo
Calvino “Goériinmez Kentler” kitabinda, aslinda var olmayan kentlerden ve mekanlardan bahseder
(Calvino, 2013). Bu hayali kentlerin kendine 6zgl mekansal 6zellikleri vardir ve Calvino bunlari sanki var
olan bir mekani betimliyormus gibi anlatir. Baska bir deyisle 6ykideki kentler ve bu kentlere 6zgi
mekanlar aslinda yok olmalarina ragmen var olan mekanlarmis gibi anlatilirlar. Peki aslinda var olmayan
bir mekan anlatilabilir mi? Onun anlatilabilir olmasi var olduguna dair tek basina yeterli bir kanit midir?
Ya da diger acidan bakarsak fiziki olarak var olmamasi onun yok olduguna dair kanit midir? Bu
pasajlardaki mekanlar var midir, yok mudur? Yok-mekanla ilgili disler kurmaya baslamak igin Italo
Calvino’nun “Gérinmez Kentler” kitabindaki pasajlar dikkate deger seceneklerden biridir belki de.

SANAL MEKAN
Mekan kavrami modernizm sonrasi daha cok somut ve endistriyel bir kavram olarak ele alinmistir.
GUndmuzde ise mekan bilgisayar teknolojilerinin de etkisiyle kimi zaman tasarimcilar tarafindan fiziki
boyutu da sorgulanan deneysel bir kavram haline gelmistir. Ozellikle endistriyel pazarlama cabalarinin

" “Olanakli tim bilimsel sorular yanitlansa da sorunumuza hala hic deginilmedigini hissederiz.” L. Wittgenstein

(Hadot, 2009)
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kacinilmaz bir sonucu olarak insanlara strekli daha farkl ve daha yeni mekanlar sunma yarisina dontsen
mimari tasarim, mekan ve sinir kavramlarinin da pazarlamaya dénik olarak ylzeysellesmesine neden
olmustur.

Surekli degisen felsefi yaklasimlar, bilimsel gelismeler ve teknolojik yenilikler bircok alanda oldugu gibi
mimarlikta da kavramlarin yeniden Uretilmesini zorunlu kilmaktadir. Bilim, felsefe veya sanatta daha
Onceleri Uzerinde en cok uzlasildigl duslinUtlen kavramlar bile zaman gectikce eski kesinligini
yitirmektedir. Bircok kavram gibi mekan kavrami da mimarlkta giderek belirsizlesmeye ve
cisimsizlesmeye baslamistir (Vidler, 1999). Bilgisayar teknolojilerinin ve dijitallesmenin mimaride daha
aktif rol almasi, mekdnin somuttan soyuta, gergeklikten sanala dogru kaymasina neden olmaktadir.
internetin yayginlasmasi ve sosyal medyanin insanlarin hayatina girmesiyle birlikte gercek hayatlarla
sanal hayatlar arasindaki cizgi giderek belirsizlesmektedir. Her gecen giin sanal hayatin nerede bittigi
gercek hayatin nerede basladigl daha cok sorgulanir hale gelmektedir. Somut mekan ile sanal mekéan
arasindaki sinirlar giderek bulaniklasmaktadir. Sanal mekan, mimariye getirdigi yeni bakis acisiyla
mevcut tasarim anlayisini etkilemis ve fiziksel mekani alt st edebilecek kadar esnek hale getirmistir.
Fiziksel mekana gore daha esnek ve degisken oldugundan daha az sinirlayici unsura sahiptir.

Mimaride sanal mekan, mimari tasarimlarin bilgisayar tarafindan olusturulan t¢ boyutlu modeller veya
sanal gerceklik (SG/VR) teknolojisi kullanilarak dijital temsilini ifade etmektedir. Fiziksel ve sanal
dunvyalar arasindaki ¢izgiyi bulaniklastiran, tasarimcilarin ve kullanicilarin simule edilmis dijital bir alanda
mimari alanlarla etkilesime girmesine ve bunlari deneyimlemesine olanak taniyan bir konsepttir.

Sanal mekéan dijital temsil, gorsellestirme, simulasyon, sanal gerceklik (SG/VR), parametrik tasarim,
kullanici deneyimi, yinelemeli tasarim, yapi bilgi modellemesi (BIM), is birligi, sunum, egitim ve 6gretim
gibi alanlarin ana 6gesidir.

YAPI BiLGi MODELLEMESi (BIM)
Yapi Bilgi Modellemesi (BIM), binalarin veya altyap! projelerinin kapsamli 3 boyutlu modellerinin
olusturulmasini, yonetilmesini ve paylasiimasini iceren dijital bir strectir. BIM, bir projenin geometri,
malzeme, mekansal iliskiler ve daha fazlasi gibi cesitli yonleriyle ilgili kapsamli verileri birlestirmektedir.
Bir projenin tasarimindan yapim slrecine kadar mimarlar, mihendisler ve yikleniciler gibi paydaslarin
katihmci bir bicimde ¢alismasina olanak saglamaktadir.

Erken kavramsal tasarim ve detayli tasarim asamalarindan baslayarak yapim asamasina ve isletme
asamasina kadar, insa edilecek bir yapinin tim yasam donglsi boyunca dijital bina modellerinin strekli
kullaniimasi fikrine dayanmaktadir (Borrmann vd., 2018). BIM, tim asamalarda yer alan paydaslar
arasindaki bilgi akisint 6nemli 6lclde iyilestirerek, verimlilik artisi saglar. Pek ¢ok avantaji sayesinde BIM
mimari tasarimlarda yaygin olarak kullaniimaktadir.

BIM destekli yazilimlar kullanilarak tasarlanan bir projede yapilan herhangi bir parametre degisikligi
projenin tamaminda otomatik olarak giincellenir. Boylece ¢ boyutlu modelin yani sira planlar, kesitler,
gorlnusler, sistem detaylari gibi teknik cizimler ve metrajlar gibi teknik hesaplamalar kendiliginden
gincellenmektedir. Bu durum proje slrecinin ciddi sekilde kolaylasmasina yardimci olmaktadir.

PARAMETRIK TASARIM
Parametrik tasarim ¢ boyutlu modellemelerin geleneksel bicimde elle modellenmesi yerine yazilim
gelistirmede oldugu gibi fonksiyonlar ve degiskenler gibi parametreler kullanilarak cok sayida alternatif
modelin Uretilebildigi bir yontemdir. Karmasik, uyarlanabilir ve birbirine bagli modeller olusturmak icin
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parametreler ve algoritmalar kullanarak dijital modeller olusturmayi ve degistirmeyi iceren yenilikci bir
yaklasimdir (Jabi, 2013). Parametrik tasarim, tasarimcilarin farkli tasarim 6geleri arasinda dinamik
iliskiler olusturmasina yardimci olmaktadir. Belirli kriterlere ve kisitlamalara dayali olarak birden fazla
tasarim varyasyonunun kesfedilmesine olanak tanityan bir tasarim strecidir (Woodbury, 2010).

Parametrik tasarimda cesitli tasarim Ogeleri parametreler ve degiskenler tarafindan tanimlanir.
Parametreler sayisal degerler (boyutlar veya acilar gibi) veya niteliksel 6zellikler (malzeme 6zellikleri
gibi) olabilir. Degiskenler, tanimlanan parametrelere gore degisen 6gelerdir. Parametrik tasarim,
parametreler ve degiskenler arasinda iliski kurmaktadir. Bu iliskiler tasarim sirecini yonlendirmekte ve
bu parametrelerin etkilesimine dayali tasarim sonuglari tretilmesine olanak saglamaktadir.

Parametrik tasarim, geleneksel tasarim yoéntemleri kullanilarak elde edilmesi zor olan karmasik
geometrilerin olusturulmasina olanak tanir. Bu 6zelligi sayesinde yenilikci ve benzersiz mimari formlarin
tasarlanmasina yardimci olmaktadir. Tasarimcilar, parametreleri ayarlayarak ve bu degisikliklerin genel
tasarimi nasll etkiledigini gozlemleyerek cesitli tasarim olasiliklarini hizla deneyebilmektedir.

Parametrik tasarimin en onemli 6zelliklerinden biri esnekligidir. Tasarimcilar, 6nceden tanimlanan
iliskiler dahilinde farkli tasarim seceneklerini ve varyasyonlarini denemek igin parametreleri kolayca
ayarlayabilir. Parametrik tasarimin degisik varyasyonlarin denenmesine kolayca olanak vermesi
deneysel mekan Uretiminde kayda deger bir potansiyel barindirmaktadir.

SANAL GERCEKLIK (SG/VR)
SG teknolojisi givenlikten tibba, mimarliktan mihendislige egitimin bircok tirinde kullaniimaktadir.
Teknolojinin ilk zamanlarinda pahali ve erisimi gi¢ oldugundan daha ¢ok asker, pilot veya astronot gibi
tehlike iceren 6zel mesleklerin egitiminde tercih edilmistir. Teknolojinin gelismesiyle ve SG destekli
cihazlarin yayginlasmasiyla birlikte mimari uygulamalarda da yaygin sekilde kullanilmaya baslamistir.

Mimarlikta SG, mimari tasarimlari gorsellestirmek ve deneyimlemek igin dijital ortamlarin kullaniimasini
ifade etmektedir. Mimarlarin, misterilerin ve diger paydaslarin, sanki fiziksel olarak iclerindeymis gibi
mimari projelerde gezinmelerine ve etkilesime girmelerine olanak taniyan ve bilgisayar tarafindan
olusturulan simulasyonlardir (Vilar & Rebelo, 2022). SG tasarim sirecinde iletisimin ve etkilesimin
gelismesine ve mimari mekanlarin daha sezgisel bir sekilde anlasilmasini olanak saglamaktadir.

SG teknolojisi, kullanicilarin SG basliklarini kullanarak kesfedebilecekleri dijital bir deneyim ortami
saglamaktadir. Bu ortam, kullanicilarin tasarlanan alanda fiziksel olarak mevcutmus gibi hissetmelerini
saglamaktadir. SG, mimarlarin tasarimlarini geleneksel 2D cizimlere ve hatta 3D modellere kiyasla daha
ilgi cekici ve gergekgi bir sekilde gorsel olarak sunmalarina olanak tanimaktadir. Kullanicilar insa
edilmeden 6nce bir projenin  nasil  gorlinecegini ve mekanin neler hissettirecegini
deneyimleyebilmektedir.

SG, kullanicilarin bir mekanin 6lcegini, oranlarini ve mekansal iliskilerini anlamalarina yardimci
olmaktadir. Bu yonuyle SG daha tasarim asamasinda s6z konusu durumlarin deneme yanilma yoluyla
asllmasina olanak saglamaktadir. SG, bir mekandaki kullanici deneyimlerini simile ederek dolasim,
aydinlatma, ergonomive diger faktorlerle ilgili potansiyel sorunlarin veya iyilestirmelerin belirlenmesine
yardimcl olma potansiyeline sahiptir.

YOK-MEKANLAR UZERINE SAYISAL YARATI DENEMELERI
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Yok-Mekan’i Dislemek atdlye etkinligi Kocaeli, Diizce ve Karabik Universitelerinin Mimarhk
Fakultelerinin ortaklasa dizenledigi “Mimarlik ve Tasarim Bulusmalari 2022” kapsaminda Kocaeli'nde
gerceklestirilmistir. Atdlyeye Turkiye'nin cesitli Gniversitelerinin mimarlik bolimlerinden toplam 18
dgrenci katilmistir. i1k olarak katilimeilara calismanin hipotezi hakkinda kisa bir bilgi verilmis ve ilk 1 saat
mekan ve yok-mekan kavramlari ile ilgili tartismalar yapilmistir. Boylece katilimcilarin séz konusu
kavramlar Uzerine disinmeleri ve basit de olsa kendi bakis acilarini ve sorgulamalarini gelistirmeleri
hedeflenmistir. Katilimcilar kendi isteklerine bagh olarak 3 veya 4’er kisilik ekipler olusturmustur.
Ekiplere daha onceden hazirlanan “Gorinmez Kentler” kitabindaki bazi pasajlar verilmistir. Pasajlar
secilirken olasiliklar Uzerine disinmeye ve 6grencilerin kendi anilarini canlandirmalarina yardimci
olacagi dusintlenlere yer verilmistir. Ekipler verilen pasajlar arasindan istediklerini secmis ve her ekip

nou nou

sectigi oykinin adiyla aniimistir. Secilen pasajlar; “Kentler ve arzu 2”7, “Kentler ve ani 3”7, “ince Kentler
1”7, “Kentler ve arzu 4”, “Kentler ve ani 4” olarak siralanmaktadir. S6z konusu metinleri okumalari ve
okurken kurduklari hayaller tGzerine distinmeleri icin belirli bir stre verilmistir. Daha sonra ekip Uyeleri
metinleri okurken kurduklari hayaller ve metinlerin onlara hissettirdigi duygular ve anlatilan hayali

mekanlar Uzerine aralarinda tartismalar yapmislardir.

ikinci asamada ekipler yaptiklari tartismalar dogrultusunda ortaya cikan fikirlerini istedikleri yéntem
(soyut/somut) ve teknikle bilgisayar ortaminda modellemislerdir. Ogrenciler ortaya koyduklari
calismalarda kullanacaklari programlari ve kullanacaklarini teknikleri kendileri secmistir. Ogrenciler
Blender, SketchUp, 3DS Max gibi t¢ boyutlu modelleme programlarini istedikleri etkileri yaratmak icin
etkili sekilde kullanmislardir. Asagida yapilan calismalara ve gorsellerine kisaca yer verilmistir. Gorseller,
ogrenciler calismalari SG ortaminda deneyimlerken onlarin bakis agisindan alinmistir.

Calisma 1: Kentler ve Arzu 4 (Sekil 1)

Pasaj Fedora adinda gri tash bir metropoli betimlemektedir. Kentteki bUytUk metal binanin her odasinda
Fedora’nin su anki haline gelmeseydi nasil olabilecegini gosteren farkh bir modeli bulunur. Aslinda bu
modeller sadece Fedora’nin sekillenebilecegi sayisiz olasiligl degil, ayni zamanda birilerinin bir zamanlar
Fedora Uzerine kurdugu ama hicbhir zaman gerceklesmemis hayalleri de gdsterir. Yine de kent sakinleri
bu modelleri ziyaret ederek begendikleri kenti secip onunla ilgili hayaller kurabilir, béylece arzularina

bir nebze olsun cevap bulabilirler.
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Sekil 1. Kentler ve Arzu 4.

Calisma 2: ince Kentler 1 (Sekil 2)
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Pasaj bin kuyulu isaura adinda derin bir yeralti géliinin Gzerinde yikselen bir kenti anlatir. isaura
halkinin kentin altindan su cekmek igin istedigi yerden kuyu agmasi yeterlidir. Kimilerine gore tanrilar
isaura’nin altindaki géldedir. Kimilerine gore ise dénen iplerin ucundaki kovalarda, makaralarda,
beygirlerin ¢ektigi su dolaplarinda, tulumba saplarinda, su ¢eken yel degirmenlerinin ucunda, kisacasl
ginlik yasamin icindedir. Bu kuyularin ilk bakista sadece ihtiyaclari olan suyu ¢cekmek igin acildig

dusinulebilir. Ama belki de bunlar bir kuyudan fazlasi, farkliliklara acilan olasiliklardir. Hatta belki de
farkliinanislara...

Sekil 2. ince Kentler 1.

Calisma 3: Kentler ve Arzu 2 (Sekil 3)
Pasaj altinehrin ve (i¢ siradagin 6tesinde, bir gorenin bir daha unutamadigi kent, Zora’yi betimler. Kentin

bu kadar akilda kalici olmasinin nedeni benzersiz bir glizellik sunmasindan ¢ok, sokaklarin ve sokaklar
boyunca evlerin, evlerdeki kapi ve pencerelerin siralanisiyla, bir mizik ritmi gibi olusturdugu ahenktir.
Zora’nin her glzergah noktasi ile her fikir arasinda benzerlikler ve zithklar kurulabilmesi onun akilda
kalicihginin nedenidir.
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Sekil 3. Kentler ve Ani 4.

Cahisma 4: Kentler ve Ani 3 (Sekil 4)
Oykii yiksek burclardan ve sayisiz merdivenden olusan Zaira kentini konu alir. Kentin gérkemli burglari,

kemerleri ve kursun kapli ¢atilari vardir. Ama ona asil 6zelligini veren ne bu yapilaridir ne de kapladigi
alan. Kentin yasanmisliklari ve anilaridir orayi Zaira yapan. Yasanmisliklar ve anilar cogaldikca kent de
genisler.

»

T | l“‘i‘u“]‘ ' -
Sekil 4. Kentler ve Ani 3.

Calisma 5: Kentler ve Arzu 2 (Sekil 5)
Pasaj ic ice kanallari olan, sirilsiklam, goklerinde ugurtmalar ucan Anastasia adinda bir kenti tasvir eder.

Anastasia ac¢iga cikmayi bekleyen en gizli, en tutkulu arzularin kentidir veya bu arzulara karsi koymanin.
Onlari salivererek yasamak veya bastirmak arasindaki kararsizlik kente kimligini verir. Anastasia insana
arzularini doyasiya yasama imkani vererek onu 6zglr mi kilar yoksa tutsak haline mi getirir?

Sekil 5. Kentler ve Arzu 2.

Uctincli asamada ekipler rettikleri calismalari SG ortaminda deneyimleme imkani bulmuslardir.
Boylece dykileri okurken zihinlerinde canlanan hayaller, ortaya koyduklari somut veya soyut ¢alismalar
ve SG ortaminda deneyimledikleri hallerini, zihinlerinde karsilastirarak, disiinmeleri saglanmistir. Son
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olarak ogrenciler yok-mekan Uzerine kurduklari dtsler, bu dusler sonucu drettikleri calismalar ve
edindikleri deneyimler lzerine tartismalar yaparak deneyimlerini diger katilimcilarla paylasmislardir.

SONUC

Akilcilarin mekani idealize etme ¢abasi bosuna degildir. Harvey'in (2013) de dedigi gibi mekani mutlak
bir kavram olarak kabullenmek, onu maddeden bagimsiz bir 'kendinde sey' haline getirir. Olgularin ayirt
edilebilecegi ve siniflandirilabilecegi bir yapiya dondstarar (Harvey, 2013). Boylece formel mantikla
aciklanmasi ve belirginlestirilmesi mimkin hale gelir. Ancak mekan Uretimi s6z konusu oldugunda
kavramsal olarak onu belirsizliklerinden ayirmak mimarligl zanaatsal bir ugrasa indirgeyecektir. Clink
“anlam ne kadar belirginlesirse, yaratici kapasite, icat, hayal glici o kadar az s6z konusudur; sadece
emekten bahsedilebilir” (Lefebvre, 2014). “Tipki bir filozofun diyecegi gibi ne bir 6znedir o ne bir nesne”
(Lefebvre, 2014), ne de bos bir ¢cerceve. Hegel (2008) mekan kavrami s6z konusu oldugunda sinirli ve
sinirsiz olma durumu arasinda bir gelgitten bahseder. Mekan bir yonlyle nesnelerin farklilasmasi ve
ayrilmasi nedeniyle sinirli gibi gortntr. Ancak nesnelerle strekli kurdugu karsilikli bag ve onlari
kategorize etmedeki roll agisindan da sonsuzluga ve belirsizlige kaymaktadir. Vidler’in (1999) de dedigi
gibi “algilanmasi ve kullanimi, bireysel ve sosyal olgularin bir GrinG oldugu icin, mekan kékeninde
tartismali hale gelir”. Belki de mekani var eden dogasindaki bu diyalektik gerilim ve tartismal haldir.

Wittgenstein (2011) mekanin, seylerin konfiglirasyonu igin bir olasiliklar sistemi oldugunu savunur.
Wittgenstein’in perspektifinden bakildiginda -tipki gérdigiimiz ve betimleyebildigimiz her sey gibi-
(Hadot, 2009) “mekan” veya “mekanlar” da baska tirld olabilirdi. Mekan Gretimi s6z konusu oldugunda
mekanin sadece fiziki anlamda degil kavramsal olarak da surekli yeniden Uretilmesi gerekmektedir.
Mekana degismez tanimlar getirerek ideal mekanlar tasarlamaya calismanin pek gecerliligin kalmadigini
soylemek yanlis olmayacaktir. Bunun vyerine mekan kavrami Gzerine slrekli yeni bakis acilari
gelistirmeye calismak daha yararli olacaktir.

Galismada yok-mekan Uzerine tartismalar yapilarak, disler kurularak ve yarati denemeleri yapilarak s6z
konusu belirsizlik hali irdelenmeye calisiimistir. Ogrenciler okuduklari kisa dykiler tizerinden yok-mekan
kavramina dair hayaller kurmus ve bu hayallerini mekanin Uretimiyle iliskilendirerek ifade etmeye
calismislardir. Gruplardan bazilari daha ¢cok mekanin yok-mekan hali Uzerine yogunlasip pasajlari
okurken ve tartisirken disledikleri yok-mekani soyut modellerle ifade etmeye calismistir. Bazi gruplar
ise yok-mekan halinden mekan haline gecis stirecine yogunlasmis ve pasajlarin zihinlerinde olusturdugu
-belki de anilarindan gelen- mekan imgeleri Gzerine denemeler yapmislardir.

Sanal gergeklik ortamlari ve sayisal tasarim araglari mekanin fiziki boyutunun sorgulanmasinda yeni
ufuklar agmistir. Calismada 6grenciler sayisal tasarim araclarini alistiklari sekilde proje ¢izme islevinin
disinda mekanin diyalektik olarak irdelenmesi icin kullanmislardir. Yok-mekan Gzerine kurduklari dusleri
sayisal tasarim araclarini kullanarak gorsellestirmislerdir. Dahasi gerek kendi yarati denemelerini
gerekse diger gruplarin yarati denemelerini SG ortaminda deneyimleme firsati bulmuslardir. Béylece bu
araclarin proje ¢izme ve sunma islevleri disinda yaratici dislnce icin nasil kullanilabilecegine ydnelik
yeni bakis agilari gelistirmislerdir.

Mekanin ne olduguna dair sorular onun ne oldugundan daha 6nemlidir. Bu sorularin gesitlendirilmesi
kavramin sirekli yeniden Uretilmesine yardimci olacaktir. Calisma sonunda katiimcilarin degerlendirme
amacli yaptigl tartismalarda, neredeyse herkesin mekan ve yok-mekan Gzerine zihninde 6ncesine gore
daha cok soru isareti olustugu gozlemlenmistir. Nasil ki mekan kavrami kesin olarak tanimlanamiyorsa
yok-mekan kavrami da tanimlanabilir gibi gbzikmemektedir. Onlari cekici kilansa bu belirsizlikleridir.
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Kavramlari belirginlestirmeye -dolayisiyla kaliplara sokmaya- calismak yerine onlar Gzerine yeni sorular
Uretmek ve yeni dis kurma denemeleri yapmak daha yararli olacaktir.
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Bu arastirmanin amaci sporda ergonomiyi, sporcu ekipmanlarinin ve spor salonlarinin tasariminda ergonominin énemini ve
performansa etkisini incelemektir. Her ne kadar ergonomi isyerinde siklikla konfor ve verimlilikle iliskilendirilse de bu ¢calisma,
ergonomik olarak tasarlanmis spor ekipmanlarinin ve spor mekanlarinin sporcularin performansi Gzerindeki kritik etkilerini
mevcut arastirmalar, Grtn tasarimlari ve 6rnek olay incelemesi isiginda degerlendirmektedir.

Betimsel arastirma metodolojisi cergevesinde spor malzemeleri tasariminda ergonominin roli ve 6nemi detayli bir sekilde
incelenmis ve bu baglamda spor performansina etkileri ve sporcularin performansini nasil artirabilecegi degerlendirilmistir.
Arastirma surecinde spor ekipmani tasarimi ve ergonomi konusunda mevcut literatlr incelenmis ve bu alanda gesitli
kaynaklardan toplanan veriler degerlendirilmistir. Mevcut bir spor sahasi, saha arastirmasi ve 6rnek olay analizi yoluyla
kapsamli bir sekilde degerlendirildi ve sonuglar ergonomik prensiplerle karsilastirildi.

Arastirmanin bulgulari, ergonomik olarak tasarlanmis spor ekipmanlarinin sporcularin performansini ve sagligini nasil olumlu
yénde etkileyebilecegini ortaya koyuyor. Ozellikle ergonomik ekipman tasarimlarina sahip uygun spor alanlari, sporcularin
fiziksel verimliligini ve konforunu arttirirken ayni zamanda yaralanma risklerini de en aza indirmektedir. Bununla birlikte
teknolojik gelismelerin spor malzemeleri tasarimi ve ergonomi alanindaki etkilerine de dikkat ¢ekilmistir.

Bu calismanin sonuglari, spor ekipmani tasariminda ergonominin onemli bir yere sahip oldugunu gostermekte ve ayni
zamanda sporcularin performansinin artiriimasi, sagliklarinin korunmasi ve yaralanmalarin 6nlenmesinde ergonomik
tasarimlarin 6nemli rolini vurgulamaktadir. Bulgular sporculara, antrenorlere ve spor malzemeleri tasarimcilarina pratik ve
degerli dneriler sunarak bu alandaki uygulamalarin gelistiriimesine katki saglamaktadir...

ANAHTAR KELIMELER

Sporcu Saghgi, Sporda Verimlilik, Fiziksel Verimlilik, Spor Performansi, Ergonomi.

ABSTRACT

The aim of this research is to examine ergonomics in sports, the importance of ergonomics in the design of athlete
equipment and gyms and its effect on performance. Although ergonomics is often associated with comfort and productivity
in the workplace, this study evaluates the critical effects of ergonomically designed sports equipment and sports venues on
athletes' performance in light of existing research, product designs, and case studies.

Within the framework of descriptive research methodology, the role and importance of ergonomics in sports equipment
design were examined in detail, and in this context, its effects on sports performance and how it could increase the
performance of athletes were evaluated. During the research process, the existing literature on sports equipment design
and ergonomics was examined and data collected from various sources in this field were evaluated. An existing sports field
was comprehensively evaluated through field research and case study analysis, and the results were compared with
ergonomic principles.

The findings of the research reveal how ergonomically designed sports equipment can positively affect athletes'
performance and health. Suitable sports fields, especially with ergonomic equipment designs, increase the physical
efficiency and comfort of athletes while also minimizing the risks of injury. In addition, attention was also drawn to the
effects of technological developments in the field of sports equipment design and ergonomics.

The results of this study show that ergonomics have an important place in sports equipment design and also emphasize the
important role of ergonomic designs in increasing the performance of athletes, protecting their health and preventing
injuries. The findings contribute to the development of practices in this field by providing practical and valuable suggestions
to athletes, coaches and sports equipment designers.

Keywords
Athlete Health, Sports Efficiency, Physical Productivity, Sports Performance, Ergonomics.
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GIRIS

Ergonomi genellikle is yerlerindeki konfor ve verimlilikle iliskilendirilse de, bu cok disiplinli bilim dalinin
spor ekipmanlarinin tasarimi ve sporcularin performansina olan etkileri 6zel bir calisma alanidir. Spor
biliminde, ergonomik tasarimlarin sporcularin performansini iyilestirmek ve yaralanma risklerini
minimize etmek icin nasil kullanilabilecegi lzerine odaklaniimaktadir. Artan rekabet ve performans
hedefleriyle birlikte, modern spor biliminin ergonomik tasarim yaklasimlarinin énemini daha da artirdigi
gozlemlenmektedir. Ergonomi, insanlarin cevreleriyle ve kullanmakta olduklari araclarla olan
etkilesimlerini optimize etme amaci gliden bir bilim dali olarak tanimlanmaktadir. Bu disiplin, bireylerin
anatomik, fizyolojik ve psikolojik ozelliklerini gozeterek, saglkli ve glvenli bir performans ortami
saglamayi hedefler. Spor kontekstinde ergonomi, 6zellikle ekipman tasarimi, giyim ve sporcunun vicut
mekanigini iceren konulara odaklanarak, sporcularin performansini en Ust dizeye c¢ikarmayl ve
yaralanma risklerini asgariye indirmeyi amaclar. Ergonomik olarak tasarlanmis spor ekipmanlari ve
giysiler, sporcularin rahatligini ve verimliligini artirirken, uzun vadeli saglik ve performanslarini da
desteklemektedir.

Bu arastirma, spor ekipmanlarinin ergonomik tasariminin spor verimliligine etkisini incelemeyi ve
literatUr calismasi ile konu Uzerinde kapsamli bir anlayis gelistirmeyi amacglamaktadir. Ergonomik spor
ekipman tasariminin spor verimliligine olan etkisinin degerlendirilmesi, spor bilimi alaninda énemli bir
eksikligi gidermeyi ve sporcular, antrendrler ve spor ekipmani tasarimcilari icin pratik éneriler sunmayi
hedeflemektedir. Bu kapsamda arastirma sorusu “sporcu ekipmanlarinin tasariminda goz 6nilinde
bulundurulan ergonomik ilkeler nelerdir ve ergonomik dokunuslarin sporcu performansina etkisi
nasildir? olarak belirlenmistir...

ARASTIRMANIN AMACI VE KAPSAMI

Bu arastirmanin temel amaci, spor ekipmanlarinin ergonomik tasariminin sporcularin verimliligi ve
performansi Uzerindeki etkilerini arastirarak ve glincel tasarim 6rneklerini literatire kazandirmaktir.
Calismada, ergonomik tasarim prensiplerinin ve uygulamalarinin, sporcularin fiziksel performansini,
saghgini ve genel refahini nasil iyilestirebilecegi konusunda cesitli spor alanlarinda yapilan akademik
calismalar ve gelistirilen tasarim ornekleri incelenmektedir.

Bu kapsamda sporcularicin tasarlanmis ergonomik ekipmanlarin (bisikletler, kosu ayakkabilari, giyilebilir
teknolojiler vb.) performans Uzerindeki etkisini degerlendirmek ve antrenman yontemlerinin ve
tekniklerinin ergonomik agidan incelemek, ergonomik uygulamalarin, sporcularda yaralanma risklerini
azaltma ve genel sagligi iyilestirme potansiyelini analiz etmek, Tekrarlayan hareketler ve ylksek darbe
iceren spor dallarinda ergonominin rolini degerlendirmek, spor bilimindeki son teknolojik gelismelerin
(6rnegin, sanal gerceklik antrenman sistemleri) ergonomi Uzerindeki etkisini incelemek ve bu
teknolojilerin sporcularin antrenman ve performans analizlerine nasil katkida bulundugunu arastirmaya
odaklaniimaktadir. Bunun yaninda ergonomik yaklasimlarin sporcularin mental sagligi ve motivasyonu
Gzerindeki etkileri, ergonomik uygulamalarin sporcularin genel yasam kalitesi ve refahina katkisi
konularinda yapilan literattr calismasi ile alanyazina katki saglanmasi amaglanmaktadir.

METODOLOJi

Bu calismada, spor ekipmanlarinin ergonomik tasariminin sporcularin verimliligi ve performansi
Uzerindeki etkilerini derinlemesine kavrayabilmek amaciyla genis capli bir literatlr incelemesi ve
betimsel analiz yaklasimi kullaniimaktadir. Arastirmada, spor ekipmani tasarimi ve ergonomi alanindaki
mevcut literatlrd incelenerek ve cesitli spor bilimi kaynaklarindan veriler toplanarak kapsamli
degerlendirmeler yapilmaktadir.

Ergonomik spor ekipmani tasarimi ve spor performansi ile ilgili bilimsel makaleler, incelemeler ve vaka
calismalari dahil olmak Gzere, gesitli akademik veri tabanlarindan literatlr taramasi yapilmistir. Ayrica
yapilan vaka incelemesi ile sporcularin yogunlukla kullandiklari spor ekipmanlari ve salonlarin
ergonomik ilkeler cercevesinde incelenmesi saglanmistir. Literatlirden elde edilen veriler ile vaka
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incelemesi cercevesinde gozlemlenen hususlar, ergonomik tasarimlarin spor performansi ve saglk
Uzerindeki etkilerini degerlendirmek icin tematik olarak degerlendirilmistir.

Calismada derlenen veriler, spor ekipmanlarinin ergonomik tasariminin sporcularin performansini ve
sagligini nasil etkiledigine dair orlntiler ve trendler ortaya cikarmak icin kullanimistir. Ayrica bu
etkilerin farkli spor dallarinda nasil varyasyon gosterdigini aciklayacak sekilde betimsel bir metodoloji
kullanilarak analiz edilmistir.

ERGONOMININ TANIMI VE SPORLA iLIiSKiSi
Bu arastirmanin temel amaci, spor ekipmanlarinin ergonomik tasariminin sporcularin verimliligi ve
performansi Uzerindeki etkilerini arastirarak ve giincel tasarim 6rneklerini literatlre kazandirmaktir.
Calismada, ergonomik

ARASTIRMANIN AMACI VE KAPSAMI
Ergonomi, genellikle is yerindeki konfor ve verimlilikle iliskilendirilir; ancak bu bilim dalinin spor
ekipmanlarinin tasarimi ve spor performansina olan etkisi de biyik énem tasir. Modern spor bilimi,
ergonomik tasarim prensiplerini kullanarak sporcularin performansini artirmaya ve yaralanma risklerini
azaltmaya odaklanmaktadir. Tasarlanmis ekipmanlar ve programlar, sporcularin daha basarili sonuclara
ulasmalarina katkida bulunabilmektedir. Ayrica, spor salonlarinin ergonomik olarak dizenlenmesi,
sporcularin daha verimli bir sekilde antrenman yapmalarini olanak tanimaktadir.

Ergonomi, insanlarin gevreleri ve kullandiklari araglarla olan etkilesimlerini optimize etmeyi hedefleyen
multidisipliner bir bilim dali olarak tanimlanabilir. Kisilerin anatomik, fizyolojik ve psikolojik 6zelliklerini
dikkate alarak Saglikh ve glvenli bir performans ortami saglamayi amaclayan bir disiplindir. Spor
ekipmanlarinin tasariminda bu ilkelerin uygulanmasi, sporcularin genel sagligi ve performansini 6nemli
Olctde etkileyebilir ve bu alandaki yenilikler, sporcularin fiziksel kapasitelerini maksimum dizeyde
kullanmalarina olanak tanir (Akin & Turk, 2021).

Ergonominin ana amaci, insanlarin yasam ve calisma ortamlarinda etkinlik, konfor ve glivenligi artirmak
tzerine kuruludur. insan bedeninin sinirlarini ve kapasitelerini anlamak ve bu bilgileri gesitli tasarimlar
ve dliizenlemelerle entegre etmek, ergonominin temel prensiplerini olusturur (Dogan ve dig., 2022).

Ergonomi, ofis ortaminin rahatligi ve glvenligi gibi alanlarin dtesinde, spor performansi ve sporcularin
sagligl Uzerinde de blylk bir etkiye sahiptir. Spor bilimi baglaminda, ergonomi ekipman tasarimi,
antrenman yontemleri ve sporcunun vicut mekanigi gibi alanlarda, sporcularin performansini
maksimize etmeye ve yaralanma risklerini minimize etmeye odaklanir (Atalay ve dig., 2014). Ornegin,
ergonomik olarak tasarlanmis bir bisiklet, strictnin vicut yapisina uygun olacak sekilde ayarlanabilir,
bu da hem konforu hem de pedal cevirme verimliligini artirir, bu durum 6&zellikle uzun mesafe
bisikletcileri icin kritik neme sahiptir. Son yillarda sporcular icin yapilan kiyafetlere nanoteknolojik
drlnler uygulanmaya baslamistir. Hedef, atletlerin performans seviyelerini yikseltmektir. Arastirmalar,
sporcularin vicut agirliginin yalnizca %2'si kadar sivi kaybinin, performanslarini yaklasik %20 oraninda
azaltabilecegini gostermistir (URL-1). Bu amagla tasarlanan sporcu kiyafetleri isiya bagh olarak renk
degistirme yontemi ile sporcunun hangi seviyede zorlandigini gosterebilmektedir (Sekil 1). Bu,
sporcularin antrenman ve yarisma sirasindaki performansini artirirken, ayni zamanda uzun vadeli saglik
ve verimliklerini de destekler.
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Sekil 1. Radiate Atletics Tarafindan Uretilen inovatif Tisért (URL-1).

ERGONOMININ SPOR BiLIMINDEKi GELISIMIi

Ergonominin spor bilimine ilk entegrasyonu, 20. ylzyilin baslarinda gerceklesmistir. Bu dénem, modern
Olimpiyat Oyunlari'nin baslamas! ve rekabetci sporlarin popularitesinin artmasiyla, ergonominin bu
alandaki dneminin arthigl bir zaman olmustur. Durgun tarafindan belirtildigi Gzere, sporcularin
performansini artirmak ve yaralanmalari 6nlemek icin ergonomik ilkelerin uygulanmasi bu dénemde
giindeme gelmistir (Durgun, 2007). Ozellikle Olimpiyat sporculari iizerinde yapilan galismalar, ergonomik
uygulamalarin fiziksel performans Gzerindeki olumlu etkilerini ortaya koymustur. Bu ilk adimlar,
sporcularin ekipman ve antrenman yontemlerini kisisel fizyolojik 6zelliklerine gore uyarlamaya yoneliktir.
Ornegin, atletizmde, kosu ayakkabilarinin ve pistlerin tasarimi, sporcularin hiz ve dayanikliigini arirmak
icin ergonomik prensiplere gore sekillendirilmistir. Teknolojinin ilerlemesi, spor ekipmanlari ve tesislerini
dénistirmekte ve ergonomik acidan iyilestirmeler sagladigini belirtilmektedir (Atasoy & Oztiirk, 2005).
Gelismis spor arag geregleri, sporcularin daha 6nce erisilemeyen performans seviyelerine ulasmalarini
ve rekorlar kirmalarint mimkin kilmaktadir. Bu evrim, gliniimUzde de artan bir ivmeyle sirmektedir.

Ergonomi ile spor biliminin iliskisi zaman icinde giderek daha entegre ve karmasik bir yapiya
birinmustir. Gegtigimiz yirmiyil boyunca, bilim ve teknolojinin ilerlemesi, spor ekipmanlarinin tasarimi,
antrenman metodolojileri ve atlet sagligi Uzerine ergonomik ilkelerin uygulanmasinda 6nemli
ilerlemelerin kaydedilmesini saglanmistir. Bu gelismeler, sporcularin fiziksel ve psikolojik ihtiyaglarina
daha iyi yanit veren, yaralanma risklerini azaltan ve performansi maksimize eden uygulamalara yol
acmistir.

Sekil 2. Hiper sikistirilmis (D-Foam) neopren (URL-2).
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Ylzme sporunda, suyun direncini azaltmak icin tasarlanmis teknolojik mayolar ve aksesuarlar (Sekil 2),
yuzlcilerin hizlarint énemli dl¢tide artirmistir. Yiksek derecede 4 yonlli esneme icin en son gelismis
malzemeler ve yapim teknikleri kullanilarak hazirlanan ve ergonomik olan kuru elbisenin dogal bir
sekilde oturmasini saglayarak suda daha fazla hareket 6zglrlGgl ve akici bir profil sunmasi
saglanmaktadir. Ayrica 2 mm'lik asiri sikistirilmis neopren malzeme sayesinde kaldirma kuvveti ve
termal korumadaki degisiklikleri en aza indirilmektedir (Kadinkiz ve dig., 2022).

Antrenman metodolojilerinde ergonomik ilkelerin uygulanmasi da sporcularin egitim sireclerini daha
verimli ve etkili hale getirmektedir. Gelismis antrenman ekipmanlari ve simtlasyon teknolojileri, gercek
yarisma kosullarini taklit ederek sporcularin hazirliklarini optimize etmelerine yardimci olmaktadir (URL-
3). Bu dénemde, spor psikolojisi ve beslenme bilimi ile entegrasyon, sporcularin zihinsel ve fiziksel
sagliklarini korumak ve performanslarini artirmak icin de 6nem kazanmistir.

Bu gelismeler, ergonominin spor bilimi icindeki yerini saglamlastirmis ve sporun cesitli alanlarinda
ergonomik uygulamalarin dnemini ve etkinligini kanitlamistir.

SPORCU EKIPMANLARIMIN TASARIMINDA ERGONOMININ ONEMI VE ETKILERI
Ergonomik tasarimlar, is yerinde calisanlarin konforunu ve verimliligini artirirken, uzun sureli saghk
sorunlarini dnleme potansiyeline de sahiptir. Ofis ortaminda ergonomik tasarimlar, calisanlarin saghgini
ve Uretkenligini korumada kritik bir rol oynamaktadir (Dogan ve dig., 2022). Ornegin, dogru yiikseklikte
ve destekle tasarlanmis bir koltuk, sirt agrilarini 6nleyebilir, bu da calisanin genel sagligini ve verimliligini
artirir. Ergonomik klavyeler ve bilgisayar ekranlari gibi diger ofis ekipmanlari da verimli calismaya katkida
bulunmaktadir.

Spor alaninda ise, ergonomik prensiplerin uygulanmasi sporcunun performansini dogrudan
etkileyebilmektedir. Dogru vicut mekanigi, ekipman secimi ve antrenman teknikleri, atletlerin daha
verimli bir sekilde performans gostermelerini saglar (Argtin, 2019). Agirlik kaldirma sporlarinda dogru
form ve teknik, yaralanma riskini azaltirken performansi artirabilmektedir. Mihendislik similasyon
yazihmi kullanilarak tasarlanan “Fastskin Yaris Sistemi”, ergonomi ve performansi birlestirmistir (Sekil 3).
Fastskin kiyafeti, sapkasi ve gozIliginin entegre kullanimi ile maksimize edilmis, ytzicilerin rahathgini
ve hareket kabiliyetini dnemli olgide artirmistir (Newton, 2012). Sistem, pasif strtinmeyi %16,6
oraninda azaltirken, oksijen ekonomisini %11'e kadar artirarak ylzlcUllerin daha uzun slre ve daha giicli
yUzmesini saglamaktadir. Ayrica, aktif viicut sirtiinmesini %5,2'ye kadar azaltarak su icindeki verimliligini
artirmaktadir. Bu ergonomik ve performans odakl yaklasim, ylizme sporundaki teknik ve fiziksel
gelismeler yonlyle 6nem kazanmistir.

Sekil 3. Mayo, Baslik ve Gézliigii Birlestiren FASTSKIN Racing System (Newton, 2012).
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Ergonominin sporla iliskisi, performans artisi ve yaralanma énlemeyle sinirh degildir; sporcularin genel
sagligini ve kariyer surekliligini de destekler. Uzun mesafe kosuculari icin ergonomik olarak tasarlanmis
ayakkabilar, ayak saghgini koruyarak ve yaralanma risklerini azaltarak atletlerin daha uzun sureler
boyunca kosmalarina olanak tanir (Uzun & Sofuoglu, 2023). Bu nedenle, sporcularin ve antrenorlerin
ergonomik prensiplere dikkat etmeleri, spor kariyerlerinde basariya ulasmalari icin hayati dnem
tasimaktadir.

Spor Performansi Uzerinde Ergonomik (irin tasarimlarinin etkileri, sporcularin performansini maksimize
etmek igin kritik bir faktordir. Dogru vicut pozisyonlari, hareket mekanigi ve ekipman kullanimi,
atletlerin verimli performans géstermelerini saglar. Bu noktada dnemli dénUm noktalarindan biri, spor
ekipmanlarinin ézel tasarimlarla kisisellestirilmesi olmustur. Ornegin, bisikletcilikte, her sporcu icin 6zel
olarak tasarlanmis bisikletler, sporcularin vicut yapilarina ve sirls stillerine uyum saglayarak,
aerodinamik verimliligi ve konforu artirmistir (Kirmaci & Usgu, 2023).

Kisiye 6zel bisiklet tasariminin temelinde, bisiklet geometrisinin kullanicinin vicut dlgtlerine ve tercih
edilen strls tarzina uygun sekilde ayarlanmasi yatmaktadir. Yol bisikletleri, masa aksi ile lastigin yere
temas ettigi nokta arasindaki mesafe olarak tanimlanan "trail" (Sekil 4) degerinin daha distk olmasi
(genellikle 50-60mm) sayesinde hizli yon degisikliklerine izin verir ve kivrak bir siris deneyimi sunar.
Buna karsin, tur bisikletleri, dag bisikletleri veya cyclocross bisikletleri gibi diger bisiklet tirleri, genellikle
daha ylksek trail degerlerine (yaklasik 55-65mm) sahip olup, bu da farkl siris ozellikleri ve denge
dinamikleri saglar. (Erbil, 2023), Ozellikle kisa boylu bisikletciler icin bu dnemlidir; boyu 165 cm'den kisa
olan kullanicilar icin 650c teker boyutu, 700c teker boyutuna gére daha uygun bir strUs kalitesi sunar.
Bu, bisikletin sadece boyut acgisindan degil, ayni zamanda sirls dinamikleri agisindan da kullaniciya
uyum saglamasi gerektigini gosterir. Ozel yapim bisikletler bu ihtiyaclar karsilayarak, her kullanicinin
gercek performans potansiyelini ortaya cikarmaktadir (Bingol, 2013). Ornegin, bisikletciler icin
tasarlanan ergonomik bisiklet koltuklari ve gidonlari, vicut hizalanmasini optimize eder ve bu sayede
performansi artirabilir.

10

Road 1 : 73" aq, 57mm trail, 23mm lastik (Standart Yol Geometrisi)
Low-Trail: 73" agi, 26mm trail, 42mm |astik {Low Trail Geometri)
Road 2 : 68" a1, BBmm trail, 23mm lastik (Asim Trail'li bir Yol Geometrisi)

Uzun Trial Kisa Trial
Sekil 4. Wheel Flop Grafikleri (Erbil, 2023).

Uygun vicut mekanigi ve ekipman kullanimi, 6zellikle tekrarlanan kas-iskelet sistemi sorunlari agisindan
onemlidir.  Ornegin kiyafet ve ayakkabilarin 6lcilendiriimesi, kullanicilarin viicut élcilerine uyum
saglayan bir parcayi secebilmelerine olanak tanir. Spor ayakkabi Ureticileri, cocuklar, kadinlar ve gesitli
etnik gruplara yonelik 6zel ihtiyaclari tanimakta ve bu bilgilere gore Urlnlerini sekillendirmektedirler.
Ayrica, farkli spor dallari ve oynama vylzeyleri icin 6zel olarak tasarlanan spor ayakkabilari, secim
sirasinda dikkate alinmasi gereken onemli faktorlerdir clnkl uygun ayakkabinin secimi, atletin
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performansini ve rahatini dogrudan etkilemektedir (Esmer & Esmer, 2020). Ozellikle, kosu ve atletizm
gibi yUksek darbe iceren sporlarda, ergonomik ayakkabilar ve ylzeyler, eklemlere gelen darbeleri
azaltarak, diz ve kalca gibi bolgelerdeki yaralanma risklerini énemli 6l¢lide azaltir. Ayrica, vicut
gelistirme gibi sporlarda, dogru teknik ve ekipman kullanimi, bel ve omurga yaralanmalarini énler.

Sporcular icin ergonomik yaklasimlar, sadece fiziksel performans ve yaralanma onleme ile sinirli
kalmamakta, ayni zamanda mental saglik ve genel yasam kalitesini de olumlu ydonde etkilemektedir.
Konforlu ve glvenli bir spor ortami, sporcularin motivasyonunu ve 6zglvenini artirmakta, mental
yorgunlugu azaltmakta ve sporcularin antrenman ve yarismalara daha iyi odaklanmalarini saglamaktadir
(Colak & Eyuboglu, 2020).

Ergonomi, spesifik spor dallarinin gereksinimlerine uygun olarak antrenman programlarinin ve yarisma
stratejilerinin sekillendiriimesinde 6nemli bir faktordir. Kosucular icin ergonomik antrenman
programlari, yaralanma riskini azaltirken performansi artirabilir. Ornegin, kosu biomekanigi tizerine
yapilan arastirmalar, ayak basis bicimi ve adim uzunlugunun optimizasyonunun, yaralanma risklerini
azalttigini ve enerji verimliligini artirdigini gdstermektedir (Sever, ve dig., 2021). Bu tir programlar,
kosucunun vicut yapisina ve kosu stiline uygun olarak kisisellestirilir, boylece Ust performans ve asgari
yaralanma riski hedeflenmektedir.

Spor ekipmanlarinin ergonomik tasarimi, atletlerin performansini dogrudan etkilemektedir. Ozellikle
Ozel tasarlanmis spor ayakkabilari, sporcularin ayak sagligini korurken, yaralanma risklerini azaltir ve
daha iyi bir ylzey tutusu saglar. Spor ayakkabilari Gzerine yapilan arastirmalar, ayakkabi tasariminin,
kosu sirasinda vicuda gelen darbe kuvvetlerini nasil etkiledigini ve yaralanma risklerini nasil
azaltabilecegini gdstermistir (Malisoux, vd, 2017). Bu tir ekipmanlar Gzerine yapilan arastirmalar,
spesifik tasarimlarin nasil performansi etkileyebilecegini ve sporcunun yarisma sirasinda enerji
verimliligini nasil artirabilecegini ortaya koymaktadir.

Ornegin, maraton kosuculari (izerinde yapilan bir calisma ergonomik kosu tekniklerinin yaralanma
oranlarini azalttigini ve kosu hizlarini artirdigini ortaya koymustur (Hooren, ve dig., 2020). Bu calisma,
kosucularin vicut hizalanmasi, adim uzunlugu ve ayak basis bicimindeki ergonomik dizenlemelerin,
yaralanma risklerini nasil azalttigini ve enerji verimliligini nasil artirdigini detaylandirmaktadir.

Egzersiz ekipmanlarinin ergonomik tasarimi sporcularin givenligini dogrudan etkileyen bir faktordir.
Agirlik kaldirma ekipmanlari, viicut mekanigine uygun sekilde tasarlanmalidir. Ornegin, agirlik kaldirma
benchleri ve makinalari, kullanicinin viicut yapisina ve kaldirma tekniklerine uyacak sekilde ayarlanabilir
olmalidir. Bu, kullanicinin dogru formda kaldirma yapmasini saglayarak, yaralanma risklerini azaltmakta
ve etkinligi artirmaktadir (Kandananand, 2018).

Kardiyovaskuler ekipmanlar, 6zellikle kosu bandi ve bisikletler, kullanicinin vicut yapisina ve hareket
bicimlerine uyum saglayacak sekilde tasarlanmistir. Kosu bantlarinin ylzeyi ve egimi, kosucunun adim
uzunluguna ve kosu bicimine gbre ayarlanabilir olmalidir. Bu, yaralanma riskini azaltirken, enerji
verimliligini artirir (Geiller ve dig., 2023). Ergonomik tasarima sahip bisikletler, srlcinin boyu, kol
uzunlugu ve tercih edilen strls pozisyonuna gore oOzellestirilebilir ayarlara sahiptir. Bu, bisikletin
kullaniclya uygun sekilde ayarlanmasini saglayarak hem rahatlik hem de siris verimliligi acisindan
optimize edilmis bir deneyim sunar. Bu sekilde kisiye 6zel ayarlanan bisikletler, uzun sireli kullanimda
rahatlk saglar ve slrls performansini artirabilmektedir.
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Ergonomik diizenleme, spor salonu ve antrenman alanlarinda ekipmanlarin yerlesiminden, alanin genel
tasarimina kadar genis bir alani kapsamaktadir. Ornegin, agirlik kaldirma ve kardiyovaskiiler
ekipmanlarin stratejik olarak yerlestirilmesi, sporcularin hareket 6zglrlugind artirmakta ve yaralanma
risklerini azaltabilmektedir. Alanin genel tasariminda, sporcularin antrenman yaparken rahat hareket
edebilmeleri ve ekipmanlari givenli bir sekilde kullanabilmeleri acisindan vyeterli bosluga yer
verilmelidir. Ayrica, spor salonlarinin ve antrenman alanlarinin aydinlatma, havalandirma ve sicaklik
kontroli gibi cevresel faktorlerinin ergonomik olarak tasarlanmasi da sporcularin konforunu ve
performansini etkilemektedir. lyi tasarlanmis bir aydinlatma sistemi, géz yorgunlugunu azaltir ve
odaklanmayi artirirken, uygun havalandirma ve sicaklik kontrold, sporcularin daha rahat bir ortamda
antrenman yapmalarini saglamaktadir (Doganay, 2021).

Sporcularin enerji ve besin ihtiyaclarini karsilayan, sindirimi kolay ve besleyici yiyeceklerin secimi,
ergonomik beslenme stratejilerinin bir parcasidir. Ornegin, bir calismada (Gejl & Nybo, 2021).
dayaniklilk sporcularinin karbonhidrat yUkli diyetlerinin, performanslari Gzerindeki pozitif etkileri
gosterilmistir. Beslenmenin yaninda uyku kalitesi ve dinlenme, sporcularin performansinda énemlidir.
Uyku sirasinda dogru vicut hizalanmasini destekleyen yatak ve yastik secimi, yaralanma riskini azaltir.
Yapilan bir calismada, uyku kalitesinin, sporcularin mental ve fiziksel performansi Gzerindeki pozitif
etkisi vurgulanmaktadir (Randell ve dig., 2021).

Ergonomi sporun tim dallarinda performans ve spor glvenligi acisindan kritik 6neme sahiptir.
Zorlanmalarin ve performansin dogrudan etkili oldugu tenis sporu da bu alanlardan biridir. Amerikan
Spor Hekimligi Dergisi tarafindan yapilan bir arastirmada, farkli raket tasarimlarinin ve tutus
bicimlerinin, dirsek yaralanmalari Gzerindeki etkileri incelenmistir. Teniscilerde sik gorilen dirsek
yaralanmalari, ergonomik raket tutus teknikleri ve ekipman secimi ile azaltilabilecegi géralmusttr
(Hatch & Mohr, 2006).

Tenis sporunda oldugu gibi yizme de de ergonomi, sporcu ve ekipman acgisindan ayri ayri 6nem
tasimaktadir. YUzUculerde omuz yaralanmalari, dogru vicut hizalanmasi ve hareket teknikleriyle
onlenir. Yapilan bir calismada, yizme tekniklerinin ve viicut hizalanmasinin, omuz yaralanmalarini nasil
Onleyebilecegini ortaya koymaktadir (Gracanin ve dig., 2023). Eklem bolgelerinde gozlemlenen kritik
yaralanma ve zorlanmalara basketbol sporunda sik¢a rastlanmaktadir. Basketbol oyunculari igin, diz
yaralanmalarini énlemeye ydnelik egzersiz programlari, oyuncularin atletik performansini korurken
yaralanma riskini azaltmaya da yardimci olmaktadir. "Basketball Sports Science" dergisinde yayimlanan
bir makalede basketbol oyunculari icin diz saghgini koruyan ve yaralanmalari dnleyen 6zel antrenman
tekniklerini incelemistir (Emery, ve dig., 2021).

ERGONOMIK TASARIM URUNLERI

Sporcu UrlUnleri tasarimi, teknik giyimden antrenman ve fitness teknolojilerine, spora 6zel alanlarin
olusturulmasina kadar c¢ok cesitli konulari kapsamaktadir. Bu alandaki yenilikler ve tasarimlar hem
profesyonel sporcularin  performansini hem de genel nifusun yasam kalitesini artirmayi
hedeflemektedir. Modern spor ekipmanlari arasinda dikkat ceken bir yenilik, egzersizde kullanilan
ergonomik bir alettir (Sekil 5). Bu tasarim belirli viicut bolgelerini hedefleyerek, bel ve karin kaslarini
glclendirmeye, yan taraf diz kaldirmaya ve kol egzersizlerine yardimci olmaktadir. Kompakt boyutu ve
hafifligi sayesinde evde, ofiste veya spor salonunda kullanim icin idealdir. Ayrica, kullanim sirasinda
konforu 6n planda tutan ergonomik 6zelliklere sahiptir.
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Sekil 5. Egzersiz ekipmani (URL-4).

Surdurllebilir ve yenilikci spor ekipmanlarina 6rnek olarak 3B baski ayakkabi ele alinmistir (Sekil 6). Bu
ayakkabi acik bir taban tasarimina sahip olup, ergonomi ve dayanikliligi bir araya getirerek, kullanicinin
ayak formuna uygun bir yapi sunmaktadir. Ayakkabinin kisisellestirilebilir yapisi, kullanicinin ayak
boyutuna ve sekline gore Ozellestiriimesine olanak tanimaktadir. Bu ayakkabi, tek bir malzemeden
Gretilmis olup, bu sayede daha dayanikli, kolay giyilebilir ve Uretilebilir bir yapiya sahiptir. Tek bagcik
sistemi, kullanicinin ayakkabiyi kolayca giymesini ve ¢ikarmasini saglayan pratik bir ¢cozim sunmaktadir.
Ayakkabinin esnek yapili malzemesi, TPE elastomer, geri donlstirilebilir olmasinin yani sira, kaucuklarin
yumusak, esnek ve elastik yapisini blnyesinde barindirarak, ayakkabinin ergonomik ve esnek yapisini
desteklemektedir (Gazan, 2022).

Sekil 6. 3B baski ayakkabi (Gazan, 2022).

Ergonomik bir spor ayakkabisi tasarimi olan MO.ONSHQOT, ergonomi ve ¢evre dostu yenilikgi bir 6rnektir.
Bu ayakkabi, kullanicinin ayak yapisina uyum saglayan yinll corap tarzi bir tasarima sahip olup, rahathk
ve destek saglamak icin tasarlanmistir (Sekil 7). Biyoplastik taban kullanimi hem cevresel etkiyi azaltirken
hem de ayakkabinin genel konforunu ve performansini artirmaktadir.

Uretiminde, Yeni Zelanda'daki yenilenebilir bir ciftlikten elde edilen yiin kullaniimistir. Bu yiin, ergonomik
acidan ayak tabanina uyum saglayan dogal bir malzeme olarak dikkat ¢eker. Bu hem profesyonel
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sporcularin  performansini artirmakta hem de genel kullanicilarin  glnlik yasam kalitesini
yUkseltmektedir (URL-5).

Sekil 7. Biyoplastik taban ayakkabi (URL-5).

Yenilikgi bir tasarim olan "Levitate blade kit", ampute sporculara yonelik olarak gelistiriimis bir kosu
bicagidir (Sekil 8/a). Uriin, kullanici dostu ergonomik tasarimi ve kolay erisilebilirligi ile 6ne cikmaktadir.
Bu kosu bicaklari, yumusak ve kaymaz bir zemin temasi saglayan dogrudan enjekte edilmis Poliliretan
(PU) tabani ile donatilmistir. Ug farkli boyutta (19 cm, 25 cm ve 35 cm) ve yiikseklik ayarlanabilirligi ile
her kullanicinin ihtiyacina uygun sekilde tasarlanmistir. Bu da sporcularin daha aktif bir yasam tarzini
kolayca benimsemelerine olanak tanimaktadir.

&
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Sekil 8. a) Ampute sporcu kosu bigadi, b) Bisikletgi kaski, c) Elektrikli motosiklet, d) Yiiziicii bogulma

tespit sistemi e) Uzun kollu sporcu gémlegi, f) Engelliler kosu bandi (URL-6).

Ergonomi ve spor ekipmanlari tasarimindaki yenilikleri bir araya getiren R2 EVO akilli kask motosiklet ve
bisiklet kullanicilari icin iletisim ve glvenlik 6zelliklerine odaklanmis bir tasarima sahiptir (Sekil 8/b). Bu
aran, ozellikle bisikletciler icin aerodinamik yapisi ve entegre iletisim teknolojileri ile dne ¢ikmaktadir. R2
EVO, kullananlara kasklar arasi iletisim, muzik dinleme, GPS talimatlarini izleme ve fitness
uygulamalarindan bilgi alabilme gibi cesitli islevler sunmaktadir. Bu akilli kaskin Gelismis Guralti
Kontroll teknolojisi, net ses iletimi icin mikrofonlari kullanirken, hoparlérlerin konumlandiriimasi
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kullanicilarin cevrelerindeki seslere karsi duyarli kalabilmelerini saglamak lzere distUndlmistir. Bu
ozellikler, kullanicillarin hem glvenligi hem de etkilesim kolayhgi icin tasarlanmistir. Bisikletgiler igin
ergonomik ve teknolojik bir ¢c6zim sunarak, spor ekipmanlari tasariminda ergonomi ve inovasyonun
onemini vurgulamaktadir. Bu Grln, kullanicilarin spor deneyimlerini zenginlestiren ve onlara daha
glvenli ve baglantili bir strls imkani sunan ergonomik bir tasarim érnegidir (URL-6).

Yaban hayati koruma alanlarinda kullanim icin 6zel olarak tasarlanmis olan CAKE Kalk AP elektrikli
motosiklet ergonomik tasarimi ile dikkat cekmektedir (Sekil 8/c). Kullanici konforunu 6n planda tutan
Kalk AP, hafif yapisi ve kullanici dostu kontrol mekanizmalariyla koruma gorevlilerine zorlu arazi
kosullarinda kolay kullanim sunmaktadir. Glines enerjisiyle calisan bu model, sessiz isleyisi ile yaban
hayatina midahale etmeden gorev yapilmasini saglamaktadir. Sifir karbon emisyonu ve cevre dostu
ozellikleriyle de dogaya saygil bir alternatif olarak 6ne ¢cilkmaktadir. Bu motosiklet, ergonomi ve cevre
dostu tasarimi birlestirerek, korucularin ve doga tutkunlarinin ihtiyaclarina uygun bir ¢o6zim
sunmaktadir.

Spor ekipmani tasariminda 6dil kazanan WAVE Bogulma Tespit Sistemi (Sekil 8/d), ylizme havuzlarinda
bogulma riskini azaltmayi amaclayan, ergonomik ve kullanici dostu bir teknolojidir. Yizdculerin ne kadar
sire su altinda kaldigini izleyen, hafif ve rahat giyilebilir cihazlarla donatilmistir. Eger bir ylzUcU
belirlenen slreden fazla su altinda kalirsa, sistem cankurtaranlara titresimle uyari géndermekte ve
gerekirse gorsel ve isitsel alarmlarla ek uyarilar saglamaktadir. Yizme alaninin ¢evresine yerlestirilen
Konum Gostergeleri, potansiyel bir tehlikede olan ylziclnln yerini tespit etmekte yardimci olmaktadir.
Bu sistem, ylzicilerin uzun slreli su altinda kalma durumlarini hizli bir sekilde tespit ederek, bogulma
vakalarini 6nlemeye yonelik glivenlik gorevlilerine ve bakicilara erken uyari imkani sunmaktadir. Ayrica
su glvenligi konusunda 6nemli bir yenilik olarak 6ne cikmakta olup, ylzme havuzlarinda glvenligi
artirmakta ve bogulma riskini azaltmaktadir.

Bir baska odulli tasarim olan Wearx atletik uzun kollu gémlek, 3D dikissiz 6rgl teknolojisi ve
antibakteriyel malzemelerle spora uyum saglayan fonksiyonel bir tasarima sahiptir (Sekil 8/e). Wear,
kas gruplarini koordine etmeyi ve egzersiz sirasinda kas stresini azaltmayi hedefleyen, akupunktur
noktalarina dayanan hedefli lokal uyarim 6zelligi ile dikkat cekmektedir. Terlemeyi 6nleyen tasarimi ve
nefes alabilen yapisiile isinin dengede durmasina yardimci olur. Bu atletik uzun kollu gdmlek, ergonomik
tasarim ozellikleri ile kullanici deneyimini iyilestirmektedir. Uriin, spor giyim tasariminda ergonomik ve
cevre dostu vyaklasimlari birlestirmekte, kullanicilarin  konforunu ve performansini artirmayi
hedeflemektedir.

Ergonomik forma sahip kosu bandi (Sekil 8/f), ozellikle gérme engelli kullanicilar distnulerek
tasarlanmistir, boylece onlarin kosu bandinda glvenle egzersiz yapmalarini hedeflemektedir.
Kullanicilarin konumlarini strekli olarak hissedebilmelerini saglayan kosu bandinin hareketli kismi, egimli
bir yapiya baglidir ve yercekimi etkisi altinda kullanicinin viicuduna yapisarak onlarin rahat bir sekilde
kosmalarina olanak tanir. Bu tasarim, gorme engelli bireylerin egzersiz yaparken karsilasabilecekleri
zorluklarr azaltmayl amaglamaktadir. Geleneksel kosu bantlarinda glivenli alanin sinirlarini belirlemede
zorlanan gérme engelli kullanicilar icin daha glvenli ve rahat bir egzersiz deneyimi saglar. Engelli
bireylerin spor yapmalarini destekleyerek, spor ekipmanlarinin daha kapsayici ve kullanici dostu
olabilecegini gbstermektedir.

"VAEN Saddle" adh bisiklet selesi tasarimi (Sekil 8), geleneksel ve katmanli Uretim tekniklerinin
avantajlarini  birlestirerek bisikletcilere Ustiin  konfor ve performans sunmayl amaclamaktadir.
Surdardlebilirlik, islevsellik ve estetik unsurlari 6n plana c¢ikaran bir tasarimla gelistirilmistir. Bu tasarim,
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bisikletgilere basing zirvelerini azaltarak maksimum konfor saglamak icin tasarlanmistir. VAEN Saddle'in
katmanli yapisi, hafif ve verimli bir ¢dzim arayisini temsil etmektedir. Bu ergonomik ve yuksek
performansli sele, bisikletcilere daha rahat stris deneyimi sunmaktadir (URL-7).

Sekil 9. Ergonomik bisiklet selesi tasarimi (URL-7).

SPOR SALONUNDA ERGONOMI: ORNEK VAKA iINCELENMESI
Spor salonlari, fiziksel saglik ve zindelik hedeflerimizi gerceklestirmek icin 6Gnemli mekanlardir. Ancak, bu

mekanlarin kullanicilarin ihtiyaclarina ne kadar uygun oldugu, genellikle gbz ardi edilen bir konudur. Bu
boélimde, Ankara ili Cubuk ilcesinde aktif olarak faaliyet gdsteren bir spor salonunun ergonomik acidan
degerlendirilmesini ele alinmaktadir. Ergonomi, kullanicinin rahatligi ve verimliligi ile dogrudan ilgilidir
ve spor salonlariicin de bu, Uyelerin sagligi, glvenligi ve genel memnuniyeti agisindan kritik bir 6neme
sahiptir. Ornek vaka incelemesi ile (Sekil 10), salonun girisinden, zemin ddsemesine, duvarlarin
tasarimindan, aydinlatma ve havalandirma sistemlerine kadar pek ¢ok farkli alan degerlendirilmektedir.
Ayrica, ekipman yapisi ve diizeni, soyunma odalari ve genel ortam gibi unsurlar da incelenmektedir.

Sekil 10. incelemesi yapilan spor salonu.

SALON GIRiSI VE KARSILAMA
Spor salonunun girisi, Giris Gyelerin ve yetkilendirilmis kisilerin erisimini kontrol eden bir gtvenlik
turnikesiile donatilmistir (Sekil 11). Bu sistem, spor salonunun gtvenligini artirirken, ayni zamanda giris-
cikis trafigini etkin bir sekilde denetlenmesine imkan vermektedir. Bu yaklasim, giris kapisinin ergonomik
kullanimina olanak saglamaktadir.
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Sekil 11. Salon girisi ve karsilama turnikeleri.

ZEMIN
Spor salonunun zemin ddsemesi, kalin ve dayanikli malzemelerden olusmaktadir. Bu, hem agir
ekipmanlarin altinda istikrar saglamak hem de yere disen agirliklarin olusturabilecegi zarari azaltmak
icin hayati 6Gneme sahiptir. Ayrica, sporcularin disme durumlarinda korunmasina da yardimci olur.
Yaralanma riskini dnemli 6lcide azaltmaktadir. Gozlemlenen hafif bosluklar, zeminin daha dizgln bir
sekilde yeniden dosenmesi gerektigine isaret etmektedir. Bu tir bosluklar, spor salonlarinda ergonomik
acidan ele alinmasi gereken 6nemli konulardan biridir.

Yoga matinin zemin Uzerinde olmasi, bazi kullanicilarin yere dogrudan temas etmek yerine mat
kullanmayi tercih ettigini géstermektedir (Sekil 12). Bu hem konfor hem de hijyen agisindan olumlu bir
adim olarak degerlendirilebilir. Ancak, matlarin kenarlarinin yipranmis olmasi, ve zeminde cikint
olusturmasi spor glvenligini tehdit ederken ergonomik acidan risk olusturabilmektedir.
Zeminde kullanilan materyalin, spor salonu aktiviteleri icin uygun oldugu degerlendirilebilir. Ancak,
kullanilan materyalin stabilizasyonun saglanmasi givenlik agisindan 6nem tasimaktadir.

Sekil 12. Zemin désemesi ve yoga mati gériiniimd.

DUVARLAR VE DEKORASYON
Spor salonunun duvarlarinda yer alan motivasyonel sozler ve grafikler (Sekil 13), kullanicilarin egzersiz
sirasindaki enerjilerini ve motivasyonlarini yikseltme potansiyeline sahiptir. Bu tlr gorsel ve yazili 68eler,
spor salonunun sadece bir egzersiz alani olmaktan 6te, bir motivasyon kaynagi olarak islev gormesine
yardimci olmaktadir. Bu durum sporcu psikolojisini olumlu yonde destekleyebilir.
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Duvarlardaki parlak ve canl renk kullanimi, enerjik bir atmosfer olusturarak kullanicilarin egzersiz
sirasindaki enerji seviyelerini artirabilir. Yesil, mavi ve turuncu gibi renk tonlari, kullanicilarin ruh halini
olumlu yénde etkileyebilir ve daha canlandirici bir egzersiz deneyimi sunabilmektedir.

Sekil 13. Spor salonunda yer alan duvar dekorasyonu.

ISIKLANDIRMA VE TAVAN
Salonun aydinlatmasi, spor aletlerinin Gzerinde merkezi olarak yerlestirilmis, bu da esit i1sik dagilimini
saglayarak sporcularin goris alanini iyilestirmektedir. Kullanilan isiklarin sicak tonlari (Sekil 14),
rahatlatici bir atmosfer olusturarak uzun sireli egzersizler sirasinda goz yorgunlugunu azaltmaya
yardimci olmaktadir.

Aydinlatma elemanlarinin koruyucu kafesleri, giivenlik acisindan énemli bir adim olusturmaktadir. lyi
aydinlatma, kullanicilarin egzersiz sirasinda daha rahat ve odaklanmis hissetmelerine yardimci olur lakin,
agirlk kaldirma bélgelerinde daha fazla 1si8a ihtiyacg olabilirken, yoga gibi daha sakin aktiviteler icin daha
hafif ve yumusak aydinlatma tercih edilebilir.

Spor salonunun aydinlatma ve tavan dizenlemeleri hem estetik hem de fonksiyonel agidan kullanicilarin
ihtiyaclarini karsilayacak sekilde distnidlmis. Genel olarak, bu dizenlemeler sporcularin glvenligi,
konforu ve genel deneyimi lzerinde olumlu bir etkiye sahiptir. Spor salonu isletmecileri icin genel bir
oneri olarak, aydinlatma ve havalandirma sistemlerinin dizenli bakimi ve gerekli iyilestirmelerin

yapilmasi, salonun ergonomik kalitesini korumak ve gelistirmek icin dnemlidir.

Sekil 14. Isiklandirma ve tavan yapisi.
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SOYUNMA ODASI VE TEMIZLIK UNSURLARI
Ergonomik soyunma odalari, tuvaletler ve atik yénetimi spor salonlarinda son derece dnemlidir. Kirmizi
dolaplar, soyunma odalarina canl bir renk katarak kullanicilarin enerjisini ylkseltmeye yardimci
olmaktadir (Sekil 15). Soyunma odalarinin genisligi kullanicilarin rahat hareket etmelerine olanak
tanimayacak sekilde dar alanlara sahiptir. Bu durum o&zellikle yogun saatlerde ve genis esyalarin
saklanmasi gereken durumlarda ergonomik agidan énemlidir.

Koku ve nem acisindan tuvaletlerin temiz ve iyi bakimli olmasi, kullanicilarin hijyen ve saglik beklentilerini
karsilamada 6neme haizdir. WC kapilarinin disariya acilmasi, icerideki alanin verimli kullanimini
saglamakta ve sporcu givenligi acisindan acil durumlarda hizli hareket etmeye olanak tanimaktadir.

Sekil 15. Soyunma odasi, 1slak zeminler ve temizlik.

PENCERE VE HAVALANDIRMALAR
Havalandirma kanallari, salonun genelinde havanin dolasimini sagliyor, bu da 6zellikle yogun kullanim
sirasinda hava kalitesinin korunmasi icin énemlidir. lyi bir havalandirma sistemi, kullanicilarin konforunu
artirirken, diger yandan sporcuya daha iyi bir hava kalitesi sunabilmektedir (Sekil 16). Pencerelerin
varligl, salon icine dogal 1sik sagalmakta ve kullanicilarin dis diinya ile baglantilarini korumaktadir. Bu,
ozellikle uzun sireli egzersizler sirasinda moral ve enerji seviyelerini olumlu etkileyebilmektedir.

Sekil 16. Havalandirma ve Pencere yapilari.
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DUZEN VE UYUM

Ekipmanlarin dizenli bir sekilde tutulmasi hem glvenlik hem de estetik acisindan kritik 5neme sahiptir.
Salon zemininde rastgele yerlestirilmis serbest halterler, agirlik plakalari ve diger ekipman pargalari (Sekil
17), potansiyel bir disme ve takilma riski olustururken ergonomik ortam tasarimi acisindan da uygun
gdrilmemektedir.

Uyari isaretleri ve talimatlar, kullanicilarin ekipmani nasil glivenli ve dogru bir sekilde kullanacaklari
konusunda bilgilendirme amaci tasimaktadir. Bu talimatlarin net ve kolay anlasilir olmasi, kullanicilarin
glvenligini artirmakta ve 6nemli uyarilarin gdzden kagmamasini saglamaktadir. Vakada calismasinda bu
uyari ve isaretlere rastlanamamistir. Bu durum sporcu givenligini tehdit ederken ergonomik acidan bir
eksikligi yansitmaktadir.

ASAGI KaTTA
BULUNAN
AGIRLIKLAR)
YUKARI,
YUKARIDA BULUMAN
AGIRLIKLARY ASAd)
KATA INDIRMEK

Sekil 17. Tertip, diizen ve uyari isaretleri.

GENEL ORTAM VE EKIPMAN DEGERLENDIRMESI
Ekipmanlar arasindaki mesafe, yeterli gozikmemektedir (Sekil 18). Yerde gorilen agirlik plakalari gibi
daginik ekipmanlar, disme riskini artirabilir ve bu durum, ekipmanin kullanilmadigl zamanlarda uygun
sekilde saklanmasi gerektigini ortaya koymaktadir. Ayrica daginikligin beraberinde getirdigi kaygl ve
tedirginlik sporcularda ergonomik acidan olumsuzluklara sebebiyet vererek sporcu glvenligini tehdit
etmektedir.

“Bench press” ve “leg press” gibi ayarlanabilir makineler, farkli boy ve viicut yapilarina sahip kullanicilarin
ekipmani rahat ve etkili bir sekilde kullanabilmelerini saglar, bu da spor salonunun ergonomik
uygunlugunu artirmaktadir. Spor salonunun ekipmanlarinin uygun araliklarla ve ayarlanabilir sekilde
dizenlenmis olmasi, egzersizlerin akisinin dogal olup olmadigi gibi unsurlar ergonomik acidan calisiimasi
gereken konulardir.
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Sekil 18. Genel ¢calisma Ortami.

SONUC ve ONERILER
Bu arastirma, sporcu ekipmanlarinin tasariminda ergonominin ve oneminin sinirli bir analizini

sunmaktadir. Bunun yaninda gercgeklestirilen vaka incelemesi ile gercek bir spor salonundan elde edilen
veriler ile ergonomik acidan bir degerlendirmeye yer verilmektedir. Elde edilen bulgular, ergonomik
prensiplerin ve uygulamalarin, sporcularin performansini artirma, yaralanmalari azaltma ve iyilestirme
potansiyeline sahip oldugunu gostermektedir. Sporcular icin 6zel olarak tasarlanmis ekipmanlarin,
antrenman yontemlerinin ve spor ortamlarinin fiziksel verimlilik ve konforun yani sira psikolojik refahi
da destekledigi anlasiimistir.

Ozellikle kisiye 6zel tasarlanan bisikletler, ergonomik kosu ayakkabilari ve teknolojik spor giysileri gibi
ergonomik tasarimlarin dnemi, sporcularin daha uzun sireler boyunca daha ylksek performans
gostermelerine olanak tanimaktadir. Teknolojik ilerlemeler, 6zellikle giyilebilir cihazlar ve sanal gerceklik
antrenman sistemleri, sporcularin antrenman ve performans analizlerini kisisellestirmelerine katki
sunarak, ergonominin etkilerini daha da genisletmektedir. Bu bulgular, ergonominin sadece spor
performansini degil, ayni zamanda sporcularin sagligini ve refahini da naslil iyilestirebilecegini
gdstermektedir.

Calismada incelenen gesitli spor tasarim ekipmanlarinin ergonomik ve yenilikgi tasarimlarinin sporcu
performanslari Gzerindeki etkisi ile sporcu diinyasindaki dnemini ortaya koymaktadir. Bu Grinler, spor
ekipmani tasariminda ergonomi ve vyenilikciligin birlestiginde nasil glcli ve etkili ¢dzimler ortaya
cikarabilecegini géstermektedir. Bu incelemeler, spor ekipmani tasariminda kullanici deneyiminin nasil
iyilestirilebilecegi ve farkli ihtiyac ve beklentilere nasil yanit verilebilecegi konusunda arastirmaya dayal
veriler sunmaktadir.

Ergonomik Urlnler, sporcularin performanslarini artirmak, sagliklarini korumak ve yaralanmalari
onlemek icin vazgecilmez bir rol oynamaktadir. Bu husus, spor biliminin geleceginde de dnemli bir yer
tutmaya devam edecek ve sporcularin potansiyellerini maksimize etmek icin yeni yollar sunacaktir.
Ergonomik tasarim drdnleri ve spor bilimi arasindaki bu entegre yaklasim, sporcularin hem fiziksel hem
de mental performanslarinin artirilmasi ve saglik sorunlarinin énlenmesi agisindan kritik 6neme sahiptir.
Gelecekteki arastirmalarin, ergonomik prensiplerin spesifik spor dallarina nasil uygulanabilecegini daha
da detaylandirmasi beklenmektedir.
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Bu calisma ile sporcu ekipmanlarinin tasariminda ergonominin etkisi konusunda veriler sunulmaktadir
ancak bu alanda hala kesfedilmesi gereken pek cok alan bulunmaktadir. Spor alaninda ergonomik
ilkelerin daha fazla yer bulabilmesi acisindan hem sporcu ekipmanlarinda hem de spor alanlarinda
sporcu glvenligini artiracak ve performansini yikseltecek farkli parametrelerin belirlenmesi alanyazina
katki saglayabilir.

Sporcularin mental durumlari, fiziksel performanslari Gzerinde buyuk bir etkiye sahiptir ve bu nedenle,
ergonomik tasarimlarin bu yoénU Gzerine de odaklanmak 6nem tasimaktadir. Bu agidan sporcu
ekipmanlari ile spor alanlarinin tasarimlarinin sporcularin mental sagligi ve psikolojik refahi Gzerindeki
etkileri ayrica incelenmelidir.

Son olarak, teknolojik ilerlemelerin ergonomi ve spor performansi lzerindeki etkilerini incelenmesi
noktasinda giyilebilir cihazlar, sanal gerceklik antrenman sistemleri ve diger teknolojik yeniliklerin,
sporcularin antrenman ve performans 6zelliklerini nasil degistirdigini ve bu degisikliklerin ergonomiyle
nasil entegre olabilecegi arastirilmalidir. Bu &neriler, spor ekipmanlarinin tasariminda ergonomi
alaninda gelecekte yapilacak arastirmalar igin bir temel olusturabilir ve bu alanda daha fazla bilgi birikimi
saglamaya katkida bulunabilir.
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0oz

Geometrik desenler farkl diizenli geometrik birimlerin degisik yon ve sekilde bir araya getirilerek sonsuza kadar ¢ogalabilen
dizenli butinler olusturulmasi ile elde edilmektedir. Geometrik desenlerin sahip olduklari matematiksel ve geometrik
formulasyonlar bu desenlerdeki dizeni ve estetigi hakim kilmaktadir. Anadolu’nun sahip oldugu ihtisamh tarih ve kilturel
zenginlik geometrik desenlerin tarihi yapi ve el sanatlarinda hayat bulmasina zemin hazirlamistir. Bu zenginligin hakim oldugu
dnemli tarihi yapilardan biri de Bursa Ulu Camii’dir. 14.yy’in sonlarinda tamamlanan bu essiz yapi sahip oldugu islami geometrik
desenlerle ¢zel bir yere sahiptir.

Calismada Bursa Ulu Camii minberi kdsk korkuluklarinda yer alan islami geometrik desen analiz edilmis ve ¢izim asamalari
aciklanmistir. Elde edilen desenin endustriyel Grinlerde kullanimi ile ilgili olarak 6rnek modeller gelistirilmis, bu modeller
Gzerinden, tarihi dneme sahip geometrik desenlerin endistriyel Urlnlerde 6zgln ve estetik Urln gelistirme noktasinda
kullanim imkanlari degerlendirilmistir. Calisma ile elde edilen sonuglar isiginda islami geometrik desenlerin endistride daha
yuksek oranda kullanimina iliskin 6nerilerde bulunulmustur.

Anahtar Kelimeler: Bursa Ulu Camii, Geometrik desen, Endiistriyel tirtin, Grin tasarimi.

ABSTRACT

Geometric patterns are obtained by combining different regular geometric units in different directions and shapes to form
regular wholes that can multiply indefinitely. The mathematical and geometric formulations of geometric patterns dominate
the unique and aesthetics of these patterns. The magnificent history and cultural richness of Anatolia paved the way for
geometric patterns to come to life in historical structures, buildings and handicrafts. One of the important historical buildings
dominated by this richness is the Bursa Grand Mosque. This unique structure, completed in the late 14th century, has a special
place with its Islamic geometric patterns.

In the study, the Islamic geometric pattern on the pavilion railings of the mimbar of the Bursa Grand Mosque was analyzed
and the drawing stages were explained. A sample model has been developed for the use of the reproduced pattern in industrial
products, and through these models, the possibilities of using historically important geometric patterns in industrial products
in terms of developing original and aesthetic products have been evaluated. In the light of the results obtained from the study,
suggestions were made regarding the higher use of Islamic geometric patterns in the industry.

Key Words: Bursa Grand Mosque, Geometric pattern, Industrial Product, Product Design

GiRiS

Yasam alanlarinda estetik acidan gerceklestirilen mudahaleler insanoglunun “giizeli arama”
serlveninde 6nci adimlar arasinda yer almaktadir. Cizgi ve sekillerle baslayan bu seriivenin canlilarin

taklit edilmesi ve geometrik formlarin kullanimi ile gelistigi soylenebilir. Antik caglardan bu yana
ihtisamin, glictin, glizelin ve gdérkemli yapilarin ayrilmaz parcasi olan bu desenler, medeniyetler boyunca

* Sorumlu Yazar.
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varligini glclendirerek devam ettirmistir. Sahip oldugu o6zelliklere yiiklenen anlamlar, bu desenleri,
medeniyetleri temsil eden figlrlere dontstirmustir.

Geometrik desenlerin, bezeme, dekorasyon ve estetik amach kullanimi ylzyillar 6ncesine
dayanmaktadir. Antik Misir tapinaklarinda, duvarlarinda, sttunlarinda, tavanlarinda ve diger bircok arag
ve objede glinimUze kadar varligini sirdiren pek cok geometrik tasarim 6rnegi bulunmasi, geometrik
desenlerin eski Misir dénemlerindeki yaygin kullanimina isaret etmektedir (Mahmoud, 2017). Antik
caglarda ic mekan dekorasyonunda daha c¢ok kullanilan geometrik desenler temelde bircok geometrik
unsurun degisik yontemlerle bir arada kullaniimasiyla elde edilmekteydi. Petrie’ye gore (1920) en basit
geometrik stsleme cizgiler, spiraller ve egriler ile karelere ve dairelere bolinmis ylzeylerdir (Petrie,
1920).

Geometrik desenlerin kullanimi islam dininin yayiimasi ve islam’in bilime verdigi énemle birlikte dini
yaklasimlarin matematik ve geometri ile bitlnlesmesi sonucu farkli bir boyut kazanmistir. Buna gore
canl resimlerinden kacinilmasi geometrik desenlerde islami form ve kaliplarin kullaniimasina zemin
hazirlayacak, sonsuzluga uzanan (Fukushima vd, 2004), estetik harikalarin mimaride daha cok yer
edinmesine katki saglayacaktir. islam geometrik desenler de matematik bilimi ile dogrudan baglantilidir.
Tarihsel olarak bakildiginda matematik biliminin gelismesi ile birlikte kullanilan geometrik desenlerin de
bu gelismeyle paralel olarak daha karmasik bir hal aldiklari gorilmektedir (Eryiimaz ve Selimgil, 2021).
islami desenlerin tercih edilmesinin nedeni, bu formlarin derinlemesine anlami bitiinlestirme ve ig
ortamda guzelligi sergileme konusundaki benzersizliginden kaynaklanmaktadir. islami desenlerin
anlamli bir mesaj iletme yetenegi, bulunmaktadir. Bu desenlerin olusmasinda islam ahlaki ve ilkeleri
dnemli birer unsurdur. islami desenler sadece islami degerlerin tasinmasina yénelik bir arac vazifesi
gdrmekle kalmayip, ayni zamanda ic mekanda estetik ve giizellik duygusu da saglamaktadir (Fatihaddin
vd, 2018).

islami desenlerin sahip oldugu anlam ve estetigi binyesinde barindiran bircok yapi, islam dininin
yayllmasina onderlik eden Osmanli Devleti tarafindan Anadolu’da yaptiriimis bircok mimari eserde
hayat bulmaktadir. Rumi ve geometrik desenlerin benzersiz uyumunun sergilendigi mimari eserler,
“glizeli arama” gayesinin Anadolu’daki kdse taslaridir. Osmanh devletine baskentlik yapmis olan Bursa
ilinde yer alan ve dénemin énemli mimari yapilardan olan Bursa Ulu Camii, islami geometrik desenlerle
bezeli mihrabi ve minberiile gegcmisin izlerini giinimzde de yasatmaktadir.

Sultan Yildirim Bayezid tarafindan yaptirilan Bursa Ulu Cami tarih boyunca doga afetler, yanginlar ve
iklim kosullari nedeniyle bircok kez tadilat gdrmustir. Camii mihrabinda 19. ylzyil barok Gslubunda
kalemisi sislemeler goze carparken, camiin en orijinal parcasi olan camii minberi, ceviz agacindan
kiindekari tekniginde imal edilmistir. Minber kapisi Gzerindeki kitabe camii tarihi acisindan dnemli bir
kanit niteligi tasimaktadir (Gulgen, 2016). Bursa Ulu Camii minberini yapan ustanin Manisa Ulu Camii
minberini yapan usta ile ayni kisi oldugu bilinmektedir. Minber Gzerindeki motifler glines ve gezegen
sistemini sembolize eden bir sekle sahiptir. Minber, Kur’an’daki ayet sayisi olan 6666 ahsap parcadan
meydana gelmektedir ve motif zenginligi ile dikkat cekmektedir (Bayrakla, 2021; 300).

Calismada Bursa Ulu Camii Minberi incelenerek kosk korkulugunda bulunan geometrik desenin analiz
edilmesi, ¢cizim asamalarinin ortaya konulmasi ve elde edilen desen endUstriyel Grlinlerde kullanimina
iliskin 6rnek uygulamalara yer verilmistir. Gozlem yoluyla elde edilen veriler analiz edilerek sistematik
olarak gruplanmis, model olarak secilen geometrik desende bulunan birimler ve desenin bitinU
arasindaki iliski aciklanmaya calisiimistir. Tasarim Urlnlerinde sosyal ve kuiltirel bir kimligin
olusturtulmasinda alan katki saglayabilecek ve algi olusturabilecek olan ¢alismada literatlr taramasiyla
mevcut haliyle alanda yapilan ¢alismalara de yer verilmistir.
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MATERYAL VE YONTEM

Rekabet kosullari ve 6zginlik kaygisi Grin tasariminda ayristirici niteliklerin 6n plana cikarilmasina
zemin hazirlamaktadir. Endustriyel olarak Uretilen trtnlerde tiketici beklentilerinin karsilanarak estetik
acidan 6zgin formlarin elde edilebilmesi tasarimcilar acgisindan bu ayristirici  niteliklerin
vurgulanmasinda kritik bir asama olarak goriilmektedir. Uriin modellemelerinde algi ve estetigin dogru
yonetilebilmesi agisindan Grline ait genel formlar ile birlikte ylizey modellemeleri 6nem arz etmektedir.
Tuketici algisinin dogru yonetilebilmesi ve beklentilerin azami 6l¢lide karsilanabilmesi noktasinda
geleneksel desenlerin kullanilabilirligi hususu calismanin temelini olusturmaktadir.

Calismada nitel arastirma modeli kullanilirken bu yontemle elde edilen veriler (saha calismasi, gozlem)
betimlemelerle birlikte (saha notlari, fotograflar) arastirmayi yonlendirmektedir. Dokiiman inceleme ve
saha gozlemleriile kayit altina alinan Bursa Ulucamii kosk korkulugunda yer bulan geometrik desenlerin
endustriyel Urlnlere uygulanmasina iliskin 8rnek modellemelere yer verilmektedir.

Tarihi degeri bulunan essiz mimari eserlerden olan Bursa Ulu Camii yerinde incelenmis ve arastirmada
kullanilmak tzere, camide kullanilan geometrik desenler arsivlenmistir. Ozellikle cami minberinde
kullanilan desenlerden minber koskli korkulugunda yer alan geometrik desenler analiz edilerek
matematiksel ve geometrik acidan modellenmistir. Olusturulan modellemeler renk alternatifleri ile
birlikte endustriyel Grlnler Gzerine uygulanmistir. Bu sayede 6zgln ylizey modellemeleri elde edilmistir.

BURSA ULU CAMIi VE SUSLEME SANATI
Yildirim Bayezid’in 1396 yilinda Nigbolu Seferi dontsinde caminin yapimini emrettigi bildirilmektedir
(Baykal, K., 1993). Cok kalin ve ylksek duvarlarla on iki paye Uzerine pandantiflerle, yirmi kubbeli,
dikdortgen tas bina mimarisiile Ulu Camiinin banisi Yildirim Bayezid (1389-1402) Han olup yapan mimari
belli degildir. Minaredeki ve minberdeki kitabelere gére H. 802/M. 1399/1400’de tamamlandigi kabul
edilir (Cetinaslan, 2013; 190). Zengin ve ferah mekaniile Tlrk camileri arasinda en genis kullanim alanina
sahip olup ¢ok kubbeli camilerin en klasik 6rneklerinden biridir (Sekil 1).

Vet
2

7

~

!I.

[

X
Sekil 1. Bursa Ulu Camii minaresi ve ic mekdn gérinimi (Yazar Arsivi).

Selcuklu Gslubundan Osmanli Gslubuna gecisin semboli olan Ulu Camii, Rumi ve palmetlerle islenmis
kiictk gecme panolar, geometrik 6rnekli korkuluk sebekeleri, 6n cephesindeki kitabe ve sebekeli taci ile
ihtisama sahiptir. Osmanli dénemi stsleme sanatinda kullanilan geometrik desenler basit ve yildizli
motifler olarak iki ana grupta toplamak mumkindir (Demiriz, 1979). Ceviz agacindan kindekarf
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tekniginde imal edilen minber genellikle geometrik gokgenli ve yildizli gegmeli ana tertip iginde ¢ogu
Rumili dolgularla bezelidir (Sekil 2). Ancak, bu sislemenin detaylanin fotograf veya desenle tespit
etmek, defalarca boyanmis olmasi ylzinden hemen hemen imkansizdir. Dogu kapi ise camideki en eski
kap! olmakla beraber orijinalligi siphelidir. Burada da altigen ve alti kdseli yildizlar meydana getiren
gecmeler ana tertibi ortaya cikarir. icleri ise Rumili dolgularla bezenmistir.

Sekil 2. Bursa Ulu Camii minberi (yazar arsivi).

Minber, cami ile yasit olup, kitabesi caminin tamamlanma tarihini verir (1399-1400). Portal ve pencere
stslemesinin esasi da bu tarihlere ait olmakla beraber cogu 1951-1959 tamirlerinde yenilenmis veya
elden gecirilmistir (Sekil 3). Bati minare, orijinal, dogu minare ise daha gec bir tarihe, Celebi Sultan
Mehmed devrine veya Yavuz Sultan Selim devrine ait kabul edilir. Celebi Mehmed devri, minare
stslemesine goére daha akla yakindir. Stislemenin énemli kismi Yildirim Bayezid devrinde yapilmistir.
Sadece minberin ustasi bellidir. Kitabeye gore DUki (veya Daki) oglu Abdilaziz oglu Haci Mehmed
tarafindan yapilmistir (Yavas, D, 2012).

i

Sekil 3. Bursa Ulu Camii mihrabi (yazar arsivi).

Zengin hat sanati 6rneklerinin yer aldig1 Bursa Ulu Camii mihrabinda, ayet ve Esma-Ul Hisna'dan bir
boélim ile dua metinlerine yer verilmistir. Celi stlis ve kufi yazi gesitlerinin kullanildigi gorilmektedir.
Kullanilan motiflerdeki &zellikler ve vyazilardaki olgunluk 19. yy sanatinin tezyinat anlayisini
yansitmaktadir (Yildirnm ve Kara, 2015;45). Mihrap orijinal hdviyetini kaybetmis, ahsap isciliginin
saheserlerinden olmakla birlikte boyanarak degerinden ¢ok sey kaybetmistir. Kubbe iclerinin vaktiyle
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kalem isleriyle stsli oldugunu bildiren kaynaklar vardir. Orijinal sislemeden pek az sey kalmis,
tamirlerde kapi, mahfil gibi kisimlar eklenmistir. Bu duruma, gecirdigi yanginlar sebep olmustur.

BURSA ULU CAMii MiNBERi GEOMETRIK DESENLERI
Geometrik desenler tim Musliman ve cevre Ulkelerde geleneksel sanatin bir tirl olarak kabul
edilmekte ve bu desenlerin Usluplari bolgeden bolgeye farkhhk géstermektedir. Ayni bolgede bile farkli
dénemlere ait geometrik desenlerde farkli olabilmektedir. Ornek olarak Selcuklu dénemine ait
geometrik desenler, Osmanl dénemine ait geometrik desenlere gore farklilik arz etmektedir (Majewski,
2020; 87).

4. Osmanli Padisahi Yildirnm Bayezid Han tarafindan yaptirilan ve Osmanli Devletinde dénemin en
ihtisaml mimari eserlerinden olan Bursa Ulu Camii sahip oldugu ihtisami giinimUize kadar ulastirmis
anit eserlerden biridir. Camiinin i¢ mekaninda sadelik 6n plandadir. Situn ve tonozlarla buttnlesik i¢
mekani dekoratif mukarnas bolimler ve 6zellikle ahsap ile hayat bulan Rumi ve geometrik desenler
hareketlendirmektedir. Ciimle kapisi ile diger kapilarin yaninda minber ve diger birimlerde yer alan
ahsap islemeciligi, desenlerdeki etkiyi artirmaktadir.

Kiindekari teknigi kullanilarak yapilan camii (Ozbek, 2007) minberi bircok desene zemin olusturmaktadir
(Sekil 4). Minber tirabzanlari ile dikmelerde Rumi desenler goze carparken govde slslemelerinde
geometrik desenlerin agirhg1 gortlmektedir. Geometrik desenlerde cokgenler, Gggen formlari ile yildiz
desenlerinin siklikla kullanildigl, ayrica dairesel formlara da yer verildigi gbze ¢arpmaktadir. Geometrik
desenlerin iclerinin ise Rumi motiflerle bezendigi gérilmekt

edir.

Sekil 4. Bursa Ulu Camii minberinde yer alan geometrik desenler (Yazar Arsivi).
Ulucami minberi kdsk korkulugunda yer alan geometrik desenler sonsuza kadar ¢ogalabilir niteliktedir

(Sekil 5). Desende sikca karsilasilan altigen formlar ie birlikte Gggen ve dairesel sekiller kusursuz bicimde
bir arada kullanilmistir. Bir dairenin etrafinda siralanmis olan birimler desene sonsuzluk anlami katarken
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diger yandan da birimlere hareket kazandirmaktadir. Calismada Ulucami minberi kdsk korkulugunda yer
alan geometrik desen incelenecektir.

Sekil 5. Bursa Ulu Camii minberi kbsk korkulugunda kullanilan desen 6rnedi (vazar arsivi).

Bursa Ulu Camii minberinin kdsk korkulugunda yer alan altigen forma sahip geometrik desen analiz
edilerek cizim asamalari belirlenmistir (Sekil 6). Temelde diizgln altigenin merkezinden gecen isinlarin
boldugi kenarlar desenin olusmasina kilavuzluk yapmaktadir.

Sekil 6. Ulu camii minberi késk korkuluk deseni ¢izim asamalari — I.

Deseni elde edilmesi amaciyla ¢izim dizlemi Gzerinde bir kbsesi referans noktasi olarak alinan diizgln
bir altigenin merkezinden gecen ve her kenari dort esit parcaya bdlen isinlar, esit acilarla altigeni 24
parcaya bolecek sekilde (Sekil 6-a) olusturulmaktadir. Dizgln altigenin kdselerinden cikan ve altigenin
kenarlari ile 15°aci olusturan isinlar ise merkezden gegen isinlari keserek (Sekil 6-b) dizgln altigenin
icinde yeni bir diizglin onikigen olusmasini saglamaktadir. Altigenin merkezini alacak sekilde ve yaricapi
altigenin bir kenar uzunlugunun yarisina esit olan bir daire merkeze yerlestirilerek (Sekil 6-c) bagimsiz
bir alan olusturulur. Duzgun onikigen ile daire arasinda, i1sinlar ile nesnelerin kesisim noktalarini referans
alan zik-zaklar olusturularak desen hiicresinin ana hatti tamamlanir (Sekil 6-d).
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Sekil 6. Ulu camii miber kdsk korkuluk deseni ¢izim asamalari — 1.

Olusan zikzak deseni (Sekil 6-e) tek cizgi kalinligi ve tek renk ile sabitlenir (Sekil 6-f) ve dlizgln altigenin
kenar ortaylarindan ve koselerinden gecen isinlar haric diger isinlarin daire icindeki uzantilari ile zikzak
formdaki referans noktalarindan merkeze dogru fazlalklari silinerek (Sekil 6-g) hiicreye son sekli verilir.
Elde edilen hiicre deseni sonsuza kadar ¢ogalabilir niteliktedir (Sekil 6-h).

URUN TASARIMINDA GEOMETRIK DESENLER
Endustriyel Urinlerde 6zglnlik, Grintn tercih edilebilirligini destekleyen dnemli bir 6zellik olarak én
plana ¢ikmaktadir. Seri Gretim s6z konusu oldugunda daha belirgin olarak hissedilen Gretim maliyetleri
de dikkate alindiginda Uretilecek Urlnlerde 6zglin ve seri Uretime uygunluk kriterlerini bir arada
optimum seviyede kullanmak en verimli yol olacaktir.

Galismada Bursa Ulu Camii minberi kosk korkulugundan elde edilen desenler matematiksel olarak
¢6zimlendikten sonra c¢evrimi¢ci modelleme programlari vasitasiyla endistriyel Grdnler Uzerine
uygulanmistir. Elde edilen sonuglar bu desenlerin endUstriyel tGriinlerde daha sik kullanilmasinin 6nind
acacak dizeydedir. islami geometrik desenler iriinlerde 6zellikle yizey tasarimlarina 6zginlik
kazandirirken diger yandan da Urdnlerin seri Gretimle Uretilmesine engel teskil etmemektedir. Ayrica
Geometrik desenlerdeki alternatif renk kombinasyonlari onlarca secenegin tek bir desende
kullanilabilmesine de olanak saglamaktadir (Sekil 7).

Sekil 7. Ayni desene ait farkli renk kombinasyonlari.

islami geometrik desenlerin giinliik yasamda kullanilan bircok materyalde uygulama alani bulmasi
mamkdn gozikmektedir. Tekstil Grinleri de buna en iyi 6rneklerden biridir. Seri Gretimle elde edilebilen

Page 79|82



Taner Asc1, Ihsan Toktas, Halil Aksoy

tekstil Grlnlerinde geometrik desenlerin tercih edilmesi bir yandan i¢ mekana hareket kazandirirken
diger yandan 6zgln desenlere sahip Grlnlerin tiketiciye sunulmasi saglanabilmektedir (Sekil 8).

Sekil 8. Geometrik desenlerin tekstil (riinleri lizerine uygulanmasi.

Ornek modellemeler neticesinde, sahip oldugu derin anlam ve estetik ile hediyelik esyalarda da
geometrik desenlerin tercih edilmesi mimkdinddr. Bir tarihi ve kiltlrG temsil etmesi noktasinda bati
tarzi desen tasarimlarindan ziyade bélgenin tarihini ve kiltirini yogun bir sekilde hissettiren islami
geometrik desenlerin hem yerli hem de yabanci turistlerin ilgisini ¢ekmesi olasi gérinmektedir.
Hediyelik esyalara uygulanan geometrik desenler bir yandan objelerin yizeylerine hareket katarken
diger yandan da ihtisamli bir medeniyetin izlerini gelecek nesillere taslyabilecek potansiyele de sahiptir
(Sekil 9).

Anadolu’nun tarihi yapilarinda hayat bulan ve glinimuze kadar yasatilan geometrik desenler glnlik
hayatta yogunlukla kullanilan endustriyel riinlerde rahatlikla kullanilabilir nitelige sahiptir. islami
geometrik desenler micevher modellemeleri ile taki ve aksesuar tasarimlarinda da tercih edilebilir.
Hazirlanan bir kolye ve kipe 6rneginde Bursa Ulu Cami Minberi kdsk korkulugundan elde edilen
geometrik desen kullaniimistir (Sekil 10). Metal ylzeye hazirlanan modeller bircok aksesuar ile birlikte
kullanima uygun uyumlu forma sahiptir.

Sekil 10. Geometrik desenlerle elde edilen ve metal malzemeye uygulanan taki (kolye ve kiipe)

modellemeleri.
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Calisma

Geometrik desenler sahip olduklari kusursuz bilesim ve sinirsiz cogalma 6zellikleri ile sonsuza kadar
uzayabilen bir forma sahiptir. Her bir geometrik birimin sahip oldugu 6zelligin baska birimlerle essiz
bilesimi ortaya estetik bir biitiin cikarmaktadir. Ozgiin ve bir kimlige sahip triinlerin gelistirilmesinde
geometrik desenler blyik bir hazine olarak gorulebilir.

SONUC VE DEGERLENDIRME

Anadolu’daki tarihi yapilarda siklikla karsilasilan geometrik desenler gdsterisli, mustesna bir tarih ve
zenginliklerle dolu bir kiltiirii temsil etmektedir. Ozgiin geometrik ve matematiksel modellemeler ile
Uretilen bu desenlerin sahip oldugu anlam ve estetik, gerceklestirilen modellemeler neticesinde
endistriyel Urlnlere uygulanabilir niteliktedir. Anadolu’nun her bir kosesinde izleri bulunan
medeniyetlerin glinimuze aktarilan hazineleri olan geometrik desenlerin seri Uretimle Uretilebilecek
endustriyel Grinlerin ylzeylerinde tercih edilmesi tasarimcilarin temel kaygilari arasinda bulunan 6zgin
olma durumunu guglendirirken, estetik Grinlerin ortaya ¢ikmasina olanak saglayabilecektir.

Geometrik desenler tarihi yapilarda slisleme, dekorasyon ve bezeme amaciyla kullaniimis, cogaltilabilir
bicimler ile her turlG genis ylzeye uygulanabilmistir. Bu 6zelligi bu tir desenlerin genis ylzeylerde
sorunsuz bir bicimde kullaniimasina olanak saglamaktadir. ic mekan ve iriin tasarimlarinda geometrik
desenler Urintn kendi formuna kosulsuz olarak uyum saglayabilecek niteliktedir. Bu 6zelligi dahi bu ttr
desenlerin endUstrinin her alaninda uygulanabilmesine zemin hazirlayabilir. Geometrik desenlerin
endustride daha cok uygulama alani bulmasini saglamak adina;

- Tarihi yapilarda var olan geometrik desen zenginliklerinin daha ¢ok ¢alisiimasi ve analizlerinin
yapilmasi,

- Var olan islami geometrik desenlerin akademik calismalarla katalog haline dénistiiriiimesinin
yani sira yeni modellemelerin calisiimasi,

- Geometrik desenlerin bir kiltirin yansimasi oldugu distntldiginde glnlik hayatta kullanilan
ve endUstriyel olarak Uretilen Urlnlerde daha ¢cok yer bulmasinin saglanmasi,

- Tarihi ve kiltirG temsil eden yapi ve Urlnlerde kullanilan geometrik desenlerin dogru analiz
edilerek uygulanmasi,

- Ozellikle cocuk ve genglerin siklikla kullandiklari Griinlerde (hediyelik esyalar, tekstil Grinleri,
okul malzemeleri, spor ekipmanlari, bilgisayar donanimlari vb) geometrik desenlerin tercih
edilmesiyle bu yas grubundaki tlketicilerin bir tarih ve kiltir hazinesi olan geometrik desenlere
maruziyetlerinin artirilmasinin tesvik edilmesi,

- Kamu kurumlarinda kullanilan her tirli donanim ve tiketim malzemesinin ylzey
modellemelerinde, tarihi degeri bulunan geometrik desenlerin tercih edilerek bir kimlik
olusturulmasi,

- Desen tasarim yarismalari ile tasarimcilarin bu alanda daha c¢ok alternatifin Gretilmesine katki
sunmalarinin saglanmasi,

- Geometrik desenlerin endistriyel Grinlerde kullanimi ile ilgili olarak daha fazla pratige yer
verilmesi, alanin da daha ¢ok zenginlesmesine zemin hazirlayabilir.

Bir tarih ve kiltlr mirasi olarak geometrik desenler endustriyel Urlnler vasitasiyla tarihi yapilarin disina
cikarak gunlik hayatta daha ¢ok uygulama alani bulabilir. Anadolu’daki tarihi yapilarin detayli olarak
incelenmesi ile daha cok yeni ve 6zgiin geometrik desenin ortaya ¢ikmasi saglanabilir. EndUstriyel
tasarim alaninda calisan tasarimcilar icin zengin cesitlilik sunacag kuskusuz olan geometrik desenler,
ayni zamanda ihracat potansiyeliile farkh kultarlere da tanitilabilir.
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