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The perception of space plays a vital role in architectural design by shaping functional
and sustainable environments centered on user experience. Integrating user feedback on
spatial perception and interaction has become essential for creating responsive, user-
centered design solutions (Sterk, 2006). Spatial perception arises from the dynamic
interaction between individuals and their environment, involving observation, evaluation,
and interpretation through various physical cues (Wei et al., 2021). This study
investigates how architects and non-architects differ in perceiving space by analyzing
their visual attention and interpretive processes. Images used in the study were selected
based on the presence of architectural elements, greenery, and color. Employing a mixed-
methods approach, the study combines quantitative eye-tracking data with qualitative
verbalizations to offer a nuanced understanding of spatial perception. To address the
limitations of conventional eye-tracking—which lacks contextual interpretation—this
research examines the link between visual attention and cognitive perception. The study
was conducted in controlled settings using targeted visual stimuli to objectively assess
participants’ gaze patterns and cognitive responses. Findings reveal that architects tend
to identify design intentions, while non-architects focus more on natural elements and
sensory impressions, influenced by personal spatial experiences. Differences may stem
from the absence of a design task during perception.
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INTRODUCTION shaped not only to meet current needs but also
Today, the concept of user-centered design has  to accommodate the long-term requirements of
become a fundamental principle in architectural  users. In architectural discourse, Yona Friedman
practice. This approach allows spaces to be who offered significant insights into the
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interaction between users and spaces, and how
this interaction may evolve over time emphasized
the necessity of a more dynamic and user-
centered design methodology. This necessity
arises from architects' limited ability to accurately
predict the future spatial needs of building users
(Sterk, 2006). At this point, research on user
experience and spatial perception becomes
critical for better understanding spatial needs and
making the design process more user-centered.

We suggest that a comparative approach to
explore what non-architects see in a building may
provide more guidance in the development of a
more user-centered design approach. For this
purpose, this study investigates how the
perceptions of architectural space differ between
individuals with and without architectural
education. It suggests using eye-tracking
methods together with think-aloud methods to
explore these differences. While eye-tracking
reveals where architects and non-architects focus
their attention, the think-aloud method has the
potential to reveal the association between what
they see and how they interpret it by integrating
visual data with verbal feedback (Rhenius &
Deffner, 1990). It should be noted that the scope
of this study does not include “the study of design
as it happens” to find ways for incorporating users
to the design process. Instead, as Cross (1982)
stated decades ago there is also knowledge that
resides in objects and we seek to understand what
architects and non-architects recognize when
they view the images of a designed object, in this
case an existing building.

LITERATURE REVIEW

Many studies investigate how design education
and particularly architectural education enhance
certain abilities of students. Apart from Maths, art
and design education has potential to enhance
particularly spatial thinking abilities in learners.
One of the most prominent enhanced ability
commonly stated is the visuo-spatial ability of
architecture students. One of the recent studies
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on this matter conducted among undergraduate
students from different disciplines by Akdogan,
Alacam and Yagmur-Kilimci (2025) stated that the
main reason is the curricula’s emphasis on spatial
cognition and representation.

The study of differences between architects
and non-architects has also drawn particular
attention especially in research related to user
participation and design cognition. Participatory
design promotes the inclusion of non-
professional users in design discussions, aiming
to involve them in shaping services, products, and
environments ranging from buildings to smaller
cultural items (Luck, 2012). As Luck suggested,
design processes incorporate user input in diverse
forms however enabling effective participation is
often difficult to realise. Organizing a
collaborative event demands strong commitment,
and creating a design setting where users can
express opinions and join discussions is key to
ensuring their engagement in architectural design
(Luck, 2012). The study conducted by Luck and
McDonnell (2006) emphasized the importance of
users’ spatial perception and the interaction
between the architect and the user. The research
examined how these interactions unfold during
the pre-briefing phase, focusing on the nature of
information exchange within this process. The
findings showed that discussions focused mainly
on functional and structural aspects, with limited
attention to perceptual and symbolic meanings.
This outcome highlights the need for architects to
adopt strategic communication methods in order
to gain a deeper understanding of users' spatial
experiences and symbolic interpretations.

Studying representations which architects use
also provides insight in understanding how
architects and non-architects perceive
architecture. Colago and Acarturk (2019) analyze
visual behavior differences between architects
and non-architects during the perception,
interpretation, and evaluation of architectural
drawings, with two participant groups. Eye
tracking data reveal that architecture students



Figure 1

Selected
architectural
spatial
photograph used
in the tests (ETA)

perceive architectural drawings with shorter,
more focused, and systematic gaze patterns,
whereas non-architecture students exhibit longer
and more scattered visual inseption. In addition,
the study concludes that future research will also
be conducted using different empirical methods.
This statement emphasizes the importance of
methodological diversity and indicates that
relying on a single method may be insufficient.
(Colago & Acarturk, 2019)

As another study emphasizing the importance
of methodological diversity, Zou and Ergan (2018)
investigated the impact of architectural design on
user experience using mobile eye-tracking
technology. The study demonstrated that design
influences not only aesthetics but also users'
environmental  perception and  cognitive
performance. However, the authors noted that
concentrating solely on specific features limited
the ability to capture unconscious user responses.
They emphasized that this limitation could be
addressed through the integrated use of virtual
reality and eye-tracking technologies.

METHODOLOGY

In this study, the ETA (Eye-Tracking and Think-
Aloud) hybrid method was implemented to
evaluate users' spatial perception and visual
attention processes. The selected visual (Figure
1) is a photograph of an architectural design
project. The project's architect has published a
project description that outlines the design

concept, main criteria, and structural decisions.
Based on this description a control dataset has
been established to serve as a reference in the
evaluation of the data obtained from the tests.

Participants

Participants were divided into two groups:
individuals with architectural education and those
with no background in any art or design
discipline. Each group consists of six members,
totaling 12 participants. This selection was made
to assess how individuals without architectural
experience perceive the spatial elements and
atmosphere emphasized by architects in their
designs.

During participant selection, attention was
given to ensuring that none had color blindness
or other health conditions that could affect visual
perception. However, age and gender were not
considered independent variables in the study;
instead, efforts were made to ensure a
heterogeneous distribution of these factors
within both groups. This approach allows for an
unbiased assessment of the impact of
architectural education and expertise on spatial
perception, independent of individual
demographic differences. Moreover, to maintain
consistent conditions all participants were
selected from same university campus. While
architects were selected from the academic staff
of the architecture department, non-architect
participants were drawn from other disciplines
within the same academic environment.
Additionally, participants were selected based on
their lack of prior experience with the space under
study. This precaution prevents pre-existing
knowledge or experiences from influencing
perception, allowing for an evaluation of the
direct impact of spatial elements on individuals.

Tools

In this study, the eye-tracking method was
employed to objectively assess participants'
spatial perception processes. To record and
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analyze eye movements, the online eye-tracking
software GazeRecorder was used. GazeRecorder
is a browser-based tool that records eye
movements in real-time using standard webcams,
removing the need for specialized equipment and
capturing which areas users focus on and for how
long.

The collected data is presented in the form of
heatmaps and visual reports, enabling in-depth
analyses of user experience and attention
distribution. The test process begins with
recording participants’ eye movements via their
webcams. Using facial and eye detection
algorithms, GazeRecorder tracks the position and
movement of the pupils. The recorded data
indicates which areas of the screen participants
looked at and for how long. (GazeRecorder, n.d.).

To standardize study conditions and prevent
external factors from affecting test results, all
participants completed the test on the same
computer. This approach ensured that screen size,
resolution, color settings, and other Vvisual
parameters remained consistent, thereby
enhancing the reliability of the data.

Data collection

Participants took an individual test without time
limitations, but the eye-tracking tests were limited
to 30 seconds because, as stated in some studies
(Bojko, 2005), participants sometimes fixate their
gaze aimlessly on a point on the screen while
verbalizing their thoughts. To prevent the
creation of a misleading gaze map, the eye-
tracking test was kept short. During this period,
they have been shown a visual of the designated
space, and their eye movements were recorded
using an eye-tracking application.
Simultaneously, participants were expected to
express their thoughts about the visual on the
computer. While viewing the selected visual
(Figure 1), participants were asked questions and
expected to make comments
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During the implementation of the Think-
Aloud protocol, the following guiding questions
will be posed to participants:

- If you were in this space, how would you
perceive or experience the space? Could you
describe both the positive and negative
aspects of the space?

- What do you think this space was designed
for? What leads you to that conclusion?

- Is there anything specific about this building
and space that you noticed or would like to
comment on?

RESULTS

The data obtained through the eye-tracking test
and the think-aloud protocol were analyzed and
evaluated in two stages.

. Fecades

. Stes! Structine

. Green Area

Pathway

. Steps

Initially, in order to distinguish the different
architectural and natural components within the
visual used during the ETA tests and to identify
potential attention density directed toward these
areas, a segmentation process was carried out
(Figure 2). Each element was manually coded with
a different color to represent the corresponding
component. Color code Red indicates building
facades and vertical architectural surfaces; yellow

Sky-Light

Figure 2

Spatial
segmentation map
of the photograph
used in the tests
with colors



Figure 3

(top) overlay of
heatmap data of
architect
participants with
segmentation
map, (left) gaze
duration rates of
AOlIs according to
heatmap data,
(right) analysis of
heatmaps of
participants
according to AOI

represents walking paths and ground-level
directional elements; orange denotes steps and
seating areas; green refers to natural landscape
elements and vegetation; blue signifies steel
structures and architectural roof systems; and
light blue represents the sky and distant
perspective areas. This approach serves as a basis
for facilitating the interpretation of the collected
data and for enabling the statistical analysis of
spatial attention distribution.

Secondly, the verbal expressions of

participants were analyzed in order to establish a
relationship between the eye-tracking results
obtained from both participant groups and the
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architect's design decisions. This analysis was
aimed at evaluating how participants with and
without an architectural background perceive the

design  decisions  both
quantitatively.

qualitatively  and

Analysis of participants’

eye-tracking heatmaps

using the segmentation map

According to the eye-tracking analysis data
(Figure 3), 92% of the longest recorded gaze
durations of the architect participants were
directed towards the green space and the walking
path. Four out of six participants fixated on these
areas, while the remaining two also exhibited
prolonged gazes towards the same zones. The
gaze durations directed at the building facades
and the steps leading to the garden showed
similarly high values, accounting for 67% of the
observations. While four participants examined
the facades in detail, the other two focused on the
steps and observed them thoroughly. Data
related to the steel structure indicate that three
participants directed prolonged gazes at this
structural element, one participant paused in this
area, whereas one participant did not visually
engage with this element at all. Finally, only three
participants were observed to gaze at the sky for
an extended period, while the others showed only
brief attention to this area.

According to the eye-tracking analysis data
(Figure 4), 88% of the longest recorded gaze
durations among non-architect participants were
directed towards the green area. Four out of six
participants fixated on this area. Gaze durations
directed at the facades of enclosed spaces and
the steel structure showed a similar distribution,
each accounting for 67% of the observations. Two
participants examined the steel structure in detail,
while the remaining participants directed only
average-duration gazes toward this structural
element. In terms of the facades, one participant
closely examined the surface, and two others
exhibited prolonged gazes in this direction.
Regarding the walking path, two participants
paused their gaze on this area, one participant
displayed a prolonged gaze, while one participant
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did not look at it at all. Finally, gaze durations
directed at the sky and the steps descending into
the garden were equally distributed, each
representing 50%. Only one participant exhibited
a prolonged gaze on each of these two areas,
while the remaining participants showed only
brief visual engagement.

Eye-tracking analysis reveals that both
architect and non-architect participants primarily
directed their longest gaze durations toward
green areas. In addition, architects showed a high
level of attention to the walking path, whereas
non-architect participants demonstrated more
limited interest in this element. While building
facades and steps attracted attention in both
groups, architects examined these components in
a more detailed and balanced manner. Although
the steel structure drew similar levels of attention
across both groups, architects appeared to
engage with it more deeply. The sky and distant
perspective areas were the least observed regions
for both groups.

Comparison of participant perception
with the architect’s design intentions
At this stage the aim was to establish a correlation
between the data obtained from the study and
the design criteria mentioned in the project
description, which was published online by the
project's architect (MertUsluMimarlik, 2021), by
categorizing these criteria under main headings:

1. General purpose of use of the place: It was
designed as an agricultural research center
focused on education and production.

2. Spine structure and experimental
circulation: The bioswale and the circulation
axis, serving as the spine of the design, guide
users intuitively through the linearly arranged
spaces.

3. Structural unity and shell design: The 26°
inclined roof structure used in the
greenhouses was extended to the units,
ensuring visual continuity.
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4. Green area management: While the double-
skin shell covered with climbing plants helps
reduce heat gain, the bioswale surrounding
collects groundwater, which is purified
through vegetation and reused on site.

5. Material choices: Nature-compatible and
sustainable materials were used.

General purpose of use of the place
Since the designer defines the "research center"
as both education- and production-oriented, it
can be assumed that by combining the
"Campus/Education” and "Research Center"
categories mentioned by the architect
participants, a total of four architects made
predictions closely aligned with the design intent
of the building.

The non-architect participants may have
perceived the indoor spaces in the photograph

Figure 4

(top) overlay of
heatmap data of
non-architect
participants with
segmentation
map, (left) gaze
duration rates of
AQIs according to
heatmap data,
(right) analysis of
heatmaps of
participants
according to AOI



shown as only boundaries. Because they mostly
talked about the landscape and made predictions
about the use of the outdoor space. However, the
architects interpreted the entire photograph and
made predictions about the function of the
indoor spaces.

Spine structure and

experimental circulation

The Spine (bio boulevard), the main design
criterion, received the highest fixation durations,
with 92% of architect participants directing
prolonged visual attention to it (Figure 3),
underscoring its spatial significance. The concept
of a "spine" was explicitly described by one
participant (Arch1) as a "defined path." Three
architect participants (Arch2, Arch4, Arch5)
emphasized the experiential and exploratory
aspects of circulation. Arch2 commented on the
continuity and relational structure of the design:

00:01:43 Arch2: “I can see that the spaces are
arranged one after another. There might be other
things waiting for me ahead.”

Moreoever, Arch4 expressed a strong desire
for spatial exploration:

00:02:43 Arch4: “It created a feeling of
wanting to turn and continue, as if there's more
ahead.”

Arch5 highlighted the connective feature of
the circulation system:

00:01:11 Arch5: "It seems like a space where
you can move along a walking path and circulate
around without dispersing, where activities can be
carried out in a connected way.”

No significant comments regarding this
spatial component were recorded from the
remaining architect participants. Thus, eye-
tracking and verbal responses from architect
participants support the intended design spine as
a visually engaging element. These findings
collectively indicate that the architect's intended
spatial narrative of a “spine” was perceived and
cognitively  registered by the architect
participants.

The circulation axis and spine structure had
average gaze duration and was described by only
one of the six non-architect participants. This was
evaluated as the participant grasping the spatial
arrangement, considering that the participant
(Non-Arch2) interpreted the area in the visual as
a common garden belonging to more than one
building. Although non-architects exhibited visual
attention toward the circulation system, their
verbal responses suggest that they did not
identify or articulate any specific spatial qualities
related to this element. Thus, the spine concept
was not effectively perceived or cognitively
processed by non-architect participants.

Structural unity and shell design

The shell structure was not among the most
frequently fixated areas according to the eye-
tracking data of architect participants (Figure 3), it
still drew prolonged visual attention. Two
participants (Arch2 and Arch4) interpreted this
element in line with the architect's design intent.
Arch2 described the shell as a spatial stereotype,
stating:

00:00:56 Arch2: “It both defines and confines
a space, but at the same time, it establishes a
much broader and deeper relationship with its
surroundings.”

Similarly, Arch4 emphasized the experiential
quality of the structure, stating:

00:02:32 Arch4: “The sense of discovery it
gave me, the feeling of walking, especially walking
beneath the canopy, was what caught my
attention the most.”

These statements suggest that the shell
element was perceived not only as a formal
boundary but also as an experiential layer that
encouraged spatial exploration. Aside from a brief
comment by Arch1 on the shading element, no
other architects referred to this component.

Although non-architects fixated longer on the
shell (Figure 4), only one (Non-Arch4) mentioned
it verbally. This participant described the structure
as visually striking, highlighting the roof's
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transparency and permeability. Despite the
apparent visual interest, the intended sense of
spatial coherence and continuity envisioned by
the architect was not explicitly articulated by the
non-architect participants. This suggests that
although the structure drew perceptual interest,
its design intent was not fully understood or
articulated by non-architects.

Green area design

The designer made a design decision by using the
structure and the plant species he determined
together. According to the heatmap data, green
spaces emerged as the areas with the longest
fixation durations for both participant groups
(Figure 3, 4). Moreover, all participants provided
verbal comments regarding these green areas.
This suggests that the presence of greenery was
perceived as a visually and cognitively engaging
element by all users, regardless of their
background. One of the participants who were
architects noticed this design intention. Arch 3
stated:

00:01:49 Arch3: "The use of green was
specifically intended to be emphasized, especially
to cover the vertical structure.”

Moreover, three participants commented on
the usage directions of the landscape area
designed around the structure. With reference to
plant species, one of the participants (Arch5)
mentioned that there may be an intention to
protect the existing plant flora. Although there is
no clear statement in the project design decisions
the intention to protect the existing plant
diversity, this intention can be understood from
the design representation forms.

Five non-architect participants drew attention
to the use of green, one of them (Non-Arch4)
made a suggestion for a more vibrant use of
green. One participant (Non-Arch5) commented
on the garden arrangement as if it was
incomplete. Based on this comment, it was
accepted that the participant understood that the
existing plant flora had not intervened. Although
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there is no clear statement in the project design
decisions the intention to protect the existing
plant diversity, this intention can be understood
from the design representation elements.

Material choices

In the design, the architect's decision was using
natural and sustainable materials, such as wood,
corten steel, and crushed terracotta, that
harmonize with the surrounding environment.
Among the architect participants, only one
(Arch3) explicity commented on the material
choices, stating:

00:01:53 Arch3: “The use of wood is quite
dominant. Attention has been paid to the use of
glass, wood, and natural materials.”

In contrast, two non-architect participants
(Non-Arch4 and 6) also drew attention to the use
of wood. Notably, Non-Arch4 expressed a
personal emotional response, remarking:

00:01:40 Non-Arch4: “The wooden material
gave me a sense of warmth; it made the space feel
inviting and made me feel like | belonged.”

Although comments on materiality were
limited in both groups, non-architect participants
demonstrated a comparatively higher sensitivity
to material use, particularly in terms of its
emotional and atmospheric effects. This suggests
that while the architect’'s material choices aligned
with principles of sustainability and contextual
harmony, their experiential impact may have been
more intuitively perceived by users without
architectural background.

DISCUSSIONS

The results of the study indicate that having
architectural education presents a difference in
attitude in viewing images of architecture. They
tend to analyze the given image and interpret the
intentions behind spatial designs. While architects
focus on both the functional and conceptual
aspects of a design, they also recognize the
spatial relationships and intentions embedded
within it. Non-architect participants, on the other



hand, interact with the design more intuitively
and experientially, emphasizing the aesthetic and
atmospheric qualities of the space.

Both groups showed strong visual interest in
green spaces, but architects also noted the
structural relationship of greenery, while non-
architects focused on emotional responses and
usability. Non-architects intuitively connected
with natural materials like wood, whereas
architects did not emphasize materiality
emotionally. Architect participants interpreted
elements such as the shell structure and inclined
roof through conceptual themes like continuity
and layering and recognized the spine and
circulation axis as core spatial features. In
contrast, while non-architects noticed these
elements, they did not articulate their spatial
logic.

Architects often seek concepts throughout
the design process, aiming to create more
effective and user-centered spaces. However, it is
not always guaranteed that non-architects
perceive these concepts, even when architects
aim to design spaces that serve as solutions for
users. The study found that architects tended to
evaluate projects based on the architect's
intentions, while non-architect participants
evaluated the space in terms of natural elements.
In some cases, non-architects did not notice the
design concept at all. This raises an important
question: Should designs created with a
conceptual concern be immediately apparent to
all users?

This study, which aims to reveal elements
related to users’ experiences, emphasizes the
importance of considering both expert and non-
expert users in architectural design. While
architects interpret the underlying intentions of a
design, non-architects often rely on intuition and
experience.

This study has a few limitations. Firstly, as a
preliminary study, the analysis was conducted
with a limited number of participants. Although
selecting participants from the same campus

aimed to minimize external variables, it also
resulted in a relatively homogeneous sample
composed of individuals with similar intellectual
backgrounds. This may have led to indirect
exposure to architectural discourse even among
those without formal architectural training.
Therefore, the findings should be interpreted with
caution before generalizing to broader social and
spatial contexts. Finally, the variation in the sizes
of the segmented areas within the visual used in
the eye-tracking test may have influenced fixation
durations. This raises the possibility that the size
of each visual element may have affected the
distribution of participants’ attention across the
image.

CONCLUSION

This study employed eye-tracking and think-
aloud methods to examine how architects and
non-architects perceive the spatial elements
intended by the architect. Luck (2012) states that
non-architect users'’ spatial reasoning
competencies should not be underestimated and
they can bring meaningful input to design
situations when they actively participate in design
processes by reasoning through shared
architectural representations.

The findings suggest that without a design
context or problem-solving activity, non-
architects engage with architectural images
differently than architects. They commented on
elements related to atmosphere and comfort,
likely drawing on their previous experiences of
architectural spaces as users whereas architects
analyze the given image to understand the
architectural space and how it is formed.

In future studies, it is recommended to
increase the number of participants and include
individuals from different campuses or non-
academic environments in order to reveal more
diverse perspectives on spatial perception and
achieve broader generalizations. Additionally, in
future applications of the eye-tracking method, it
is advised to proportionally normalize the
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segmented areas on the test visual according to
their actual size. This would help prevent larger
regions from attracting more visual attention
merely due to their spatial dominance rather
than their spatial or semantic significance.

REFERENCES

Akdogan, M., Alagam, S. and Yagmur-Kilimci, E. S.
(2025) 'Exploring the influence of
architectural education on higher-
dimensional spatial abilities: A cross-
disciplinary study' Estoa. Journal of the
Faculty of Architecture and Urbanism, 14(27),
pp. 243-256. Available at: https://doi.org/
10.18537/est.v014.n027.a15

Bojko, A. (2005). Eye tracking in user experience
testing: How to make the most of it.
Proceedings of the 14th Annual Conference
of the Usability Professionals’ Association
(UPA), Montréal, Canada.

Colago, C. A. and Acartiirk, C. (2019) 'Visual
Behaviour During Perception of
Architectural Drawings: Differences Between
Architects and Non-architects', in Gero, J. S.
(ed.) Design Computing and Cognition '18.
Springer Cham, pp 381-397. Available at:
https://doi.org/10.1007/978-3-030-05363-
521

Cross, N. (1982) 'Designerly ways of knowing',
Design Studies, 3(4), pp. 221-227, Available
at: https://doi.org/10.1016/0142-694X(82)
90040-0.

GazeRecorder (n.d.) GazeRecorder: Webcam Eye
Tracking. Available at: gazerecorder.com

Luck, R (2012) 'Kinds of seeing and spatial
reasoning: Examining user participation at an
architectural design event', Design Studies,
33(6), pp. 557-588. Available at:
https://doi.org/10.1016/j.destud.2012.06.002.

Luck, R. and Mcdonnell, J. (2006) Architect and
user interaction: The spoken representation
of form and functional meaning in early
design conversations. Design Studies, 27, pp.
141-166. doi: 10.1016/j.destud.2005.09.001.

450 | eCAADe 43 - Volume 1 - Confluence

Mert Uslu Architecture (2021) Izmir Agriculture
Development Center - Sasalt Biolab - First
Prize. Available at: https://www.mertuslu.
com.tr/isler/izmir-tarimi-gelistirme-
merkezi---sasali-biolab---birincilik-odulu

Rhenius, D. and Deffner, G. (1990) 'Evaluation of
Concurrent Thinking Aloud Using Eye-
tracking Data', Proceedings of the Human
Factors Society Annual Meeting, 34(17), pp.
1265-1269. Available at:
https://doi.org/10.1177/15419312900340171
9 (Original work published 1990)

Sterk, T. (2006) 'Responsive architecture: user-
centered interactions within the hybridized
model of control', Proceedings of the Game,
Set, Match Il Conference. TU Delft, 29 March
- 1 April, pp. 494-501. Available at: https://
www.researchgate.net/publication/
30875313_Responsive_Architecture_User-
centered_Interactions_within_the_Hybridize
d_Model_of_Control

Wei, J., Yue, W., Li, M. and Gao, J. (2022) ‘Mapping
human perception of urban landscape from
street-view images: A deep-learning
approach’, International Journal of Applied
Earth Observation and Geoinformation, 112,
102886. Available at:
https://doi.org/10.1016/j.jag.2022.102886

Zou, Z. and Ergan, S. (2019) ‘Where do we look?
An eye-tracking study of architectural
features in building design’, in Mutis, I. and
Hartmann, T. (eds.) Advances in informatics
and computing in civil and construction
engineering. Springer, pp. 439-446. Available
at:
https://doi.org/10.1007/978-3- 030-00220
-6_52


https://doi.org/10.1016/j.jag.2022.102886
https://doi.org/10.18537/est.v014.n027.a15
https://doi.org/10.1007/978-3-030-05363-5_21
https://doi.org/10.1007/978-3-030-05363-5_21
https://doi.org/10.1007/978-3-%20030-00220-6_52
https://doi.org/10.1007/978-3-%20030-00220-6_52
https://www.mertuslu.com.tr/isler/izmir-tarimi-gelistirme-merkezi---sasali-biolab---birincilik-odulu
https://www.mertuslu.com.tr/isler/izmir-tarimi-gelistirme-merkezi---sasali-biolab---birincilik-odulu
https://www.mertuslu.com.tr/isler/izmir-tarimi-gelistirme-merkezi---sasali-biolab---birincilik-odulu



