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Abstract: Landscape is born when a place is felt, lived, suffered, owned, when it is perceived, in the 
etymological sense, for which it is taken what is conveyed by the vision with an aim (per-ceive). The 
underlying theory is related to its etymological link with vision (theoreo), in the eye investigative 
value that “measures and recognizes” the link between images and memory. In this article is 
analyzed the complex link between image and landscape experimenting innovative tools and 
analysis methodologies. 
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1. Introduction 

1.1. Image and Landscape 

The relation between image and landscape is substantial, inherent in the regulatory definition 
of the European Landscape Convention, which defines it as “that part of the territory perceived by 
the people who live it”. In the relation between image and place, the theme comes as a part of 
representation studies field, with the centrality of perception that is related with the role of human 
images [1] and its ability of interpreting [2] as the foundation post of the report. Landscape, in the 
extemporaneousness act of seeing [3] (p. 17), correlates the experience [4] and the screening processes 
of the entity that guarantees [5] orientation (p. 55) in the identification [6] (p. 5). Certainly, forms and 
colors, in relation with the context, have an impact on emerging figures [7]. Otherwise it prevails 
neutrality [8] (p. 268). Architecture, the city, the country, are in themselves [9] (p. 37) impartial, 
aseptic, they do not impact on the eye; but, they have their ability to attract those who are interested 
in them. Thought connected to vision [10] allows the relation to be. A clear example may be a man 
driving along the road: he pays attention to a different signal system, it is not possible to say that he 
is gaining an idea of landscape, with the territory and the environment, which, net of a summary 
judgment, runs around him. Who sits next to him, with no interest in road language and in the 
corresponding actions, can activate an interpretation path on the perceived space, implicitly tied to a 
drawing, also immaterial, however, represented as “a graphic model ... conceptual model, an image 
purely conventional, of objective reality, able to communicate this reality”[11] (p. 157). Turri says 
that, for travelers, to perceive is as to fix many perceptions, images or iconema, since travel experience 
is primarily visual. The iconema, specifies Turri, is an image related to a place, but it is not the place 
itself; the place is in fact a point in a space, in where many events may have happened. Therefore, a 
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place in where there is a waterfall is expressed by the iconema of a waterfall, while the place where 
hero died it is not attributable to an iconema, instead it will be the tomb built therein. In fact, the 
territory’s iconemas arrange themselves harmoniously or not in the context, and that is what we see 
as essential and figurative elements of the landscape; man does not invent landscape, but he “acts in 
the landscape from nature”, on availability, according to its dictates in relation with what man asks 
[12]. 

In the eye, as main instrument of knowledge, it emerges in this regard the dual role of the image, 
seen as a product and as a process: as a product because our places are enriched with images that 
anticipate the vision; as a process because, through perception, territory and environment enter into 
a relation with the subject and with a forest of images, patterns and categories that influence the 
interpretation. 

1.2. Landscape, Image, Identity, Projection 

Landscape is born when a place is felt, lived, suffered, owned, when it is perceived, in the 
etymological sense for which it is taken what is conveyed by the vision with an aim (per-ceive). The 
underlying theory is related to its etymological link with vision (theoreo), in the eye investigative 
value that “measures and recognizes” [13] (p. 54), the link between images and memory [14]. Reading 
a place precludes an action that limits and searchs for order, geometric interpretation, “the first 
analytical approach to the experience” [3] (p. 18), in order to correlate vision with scheme [15] (pp. 
21–32), appearance with structure, image with form [2], “existing view” with “emerging view”, as 
well as “existing image” with “revealed image” [16] (pp. 6–7). If more and more all dealing with 
landscape, is mainly because the image is grasped by all, from multiple points of view, as a function 
of different and heterogeneous interpretative categories. For the image perceived ordered, it is 
necessary to identify and communicate types and main figurative structures. In general, the vision 
passes from unity retail, to understand everything it needs to dwell on figures, “points of maximum 
significance, the bearers of much of the meaning” [17] (p. 80). 

Still, it leads back all to the image, which invites to understand storage and interpretation 
processes [18], and the need of synthesis requires that the complexity of floors in interpolation spaces 
[19] (p. 61). In fact, for us “witnesses of an organized sequence” [18] (p. 305), the two-dimensionality 
of the projected plans [1], mostly vertical, which are juxtaposed in a serial manner in sequences leaves 
and bring the spatiality, though controlled through schematic of the two-dimensional drawing of the 
plant [20] (p. 18), “austere abstraction…arid algebrization” [13] (p. 37). According to Kevin Lynch, 
“the world can be organized around a series of focal points, it can be divided into regions or 
reconnected trough memorable itineraries” [21] (p. 29). It can be taken as an example any route and 
it can be considered whether the description that it derives from, it was not born from a geometric 
order of sequencing of elements of identity in a structure, in the synthesis that finds in (static) points 
and (dynamics) lines the foundational relations of urban orientation. 

Gestalt theory (Figure 1) was the first to study the principles that govern vision and it 
demonstrated the famous laws of the form (proximity, similarity, common destiny, closed form, good 
curve, good shape and past experience). This theory also analyzed the relation between figure and 
background and therefore the importance of the outline in their definition [22]. 

All these considerations were taken up by the cognitivists, a current of thought that was born 
with the aim to explain organized, constructive and global aspects of the psychic phenomena that 
were missing in the contemporary’s rigid analytical-reductive method. The goal of cognitive 
psychology is to study the mental processes through which the information is acquired, processed, 
stored and retrieved by the cognitive system. In this context, themes and methods of Gestalt have 
been taken up and re-read. Given the strong link between brain and computer, it was indeed possible 
to apply to perception the element of computation, owned by the cognitive approach: brain and eye 
were therefore treated as a hardware and perception as a software for reprocessing the [23] input. 
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Figure 1. GESTALT’s manifest. 

Another theory of vision that was inspired by the Gestalt, it is J. Gigbson’s ecological approach 
to perception, his theory is based on the idea that perception can be explained through the analysis 
of the structure of the environment of an organism (the ecology of the organism) and not through 
brain mechanisms; the discipline that comes from this assumption was in fact named by Gibson 
“ecological perspective”, which therefore does not study the biological basis of perception nor the 
brain, but the environment. The stimulus, which is the optical information provided, according to 
Gibson is the light, which goes to define the surrounding environment: with Ambient Optic Array 
(AOA). It goes to define the incident light from all directions toward a given point of observation. 
When the observer moves, the retinal stimulation spatial pattern is constantly changing over time 
(optic flow).  

The ecological optical tries to define useful information, which are information that a moving 
observer can use in the environment. Gibson believed that the information obtainable by the 
stimulation of the retina would lead to an organization, to actively explore the environment and to 
perceive without ambiguity; however, the brilliant analysis of information obtainable from the 
dynamic AOA has its limitations in explaining the fundamental uncertainty in the reconstruction of 
the real world in 3D from the flat 2D retinal information [24]. 

2. Location: Agriculture Landscape in Italian Case 

Landscape, in its materiality, incorporates but also overcomes the meanings and the most 
romantic projections that are related with fictitious or real identities [25]. Rather, landscape can be 
stigmatized as man’s outcome from the work on the territory [26] (pp. 417–424). It is work [27], who 
physically generated the construction of our landscapes [28], by the virtue of the conflictual relation 
with nature: its beauty, its strength, its grandeur substantiates and certainly it denotes the work, 
fighting against man, seeking for a relation for man not to overwhelmed it, for this so often it rises, 
seeking for a point of view, how Petrarch does in his ascent to the Mont Ventoso [29] (pp. 157–158). 
The history of places tells us about this relation, the conflict between man and nature, where the 
architecture is born, in Laugier’s aesthetics [30], as an expression of survival instinct. The association 
of nature with landscape can thus be a drift extremely reductive. Then, without contesting the 
centrality of an ecological vision that must be the base of the development of the area, it is for survival 
that areas are reclaimed, land is cultivated and geometry is used as a way to create order, to create 
images related with reality lived in the anthropized space, also to know and dominate the image of 
the area. Therein it lies a coincidence of legislation codification of the identity found in the 
Constitution of our Republic, “founded on work” (Article 1), and the European Landscape 
Convention, which defines it as an expression of the diversity of their shared heritage cultural and 
natural foundation of their identities. 
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Rural landscape is definable as one of the most coveted, among the present ones in an area since 
a long time, and which is stabilized or that slowly evolves [31]. According to Birks, the cultural 
landscape is what is configured as the maximum integration between natural and human-activity 
environment [32]. It is also clear in this sense the interdisciplinarity: if human action comes in play, 
it is possible to observe the markets’ space, into which the activity is insert, with its objectives and 
choices. Those choices derive, as Medici noted, [33] from a productive combination, such as a type of 
crop, rather than another, in relation with land, which in turn determines the “shape” of landscape. 
The study applies theories and experiments on the territory of Campello Sul Clitunno which 
represents, in this sense, a good example of a landscape that, with its shapes and in its images, it 
conveys man’s action who, over time, has been working on it. In particular, Campello’s landscape is 
characterized by a predominantly agro-forestry use, where the down-hill zone, which is centered on 
cultivation of olive trees and it is characterized by the presence of dry stone walls for containment of 
the tiers, it prevails for morphological uniformity and visual continuity, connoting a landscape image 
potentially very strong and iconic (Figure 2). The identity associated to this place today derives 
directly from the mass force played centuries ago to replace forests with olive groves, and the 
techniques demonstrated the ability of building tiers with drywalls suitable for the cultivation of 
olive trees on the slopes, and to give to the product of this territory a symbolic and representative 
value. In architecture and urban planning sectors it is been growing the interest in movies and media 
based on the representation of landscape in time and history, thus determining the centrality of 
perception of landscape considered as “moving”. 

 
Figure 2. Olive trees band and down-hills Assisi-Spoleto with dry stone walls, in the territory of 
Campello sul Clitunno. Michela Meschini. 

In the age of communication, the image of landscape is the “face” that “re-veils” its story, the 
experiences that shaped the character, its essence, culture and identity all reflected in here. This image 
is often known and conveyed through the “product” of the same landscape, but such knowledge 
does not necessarily bind to a direct experience, more often it is only an iconic image that strikes, 
more or less consciously, through media [34] (p. 15) and digital world. At the base, it is given the 
possibility of reducing the perception of logical space, the reality to investigate. Digital image, created 
locally and distributed worldwide, allows the emerging of new connections; a variety of digital media 



Proceedings 2017, 1, 934 5 of 12 

 

and data to generate new forms of knowledge and visualization. Considering landscape products, 
intended as man’s action that acts in it, they become the vehicle of the same image of landscape. 
Taking as an example Sagrantino di Montefalco, a product that conveys the image of the landscape 
that produces it: “Sagrantino hills”. 

It becomes then central the representative analysis of these bonds as a means to understand and 
enhance the two-way relation between landscape and landscape’s product through those images, real 
or ideal, that characterize it.  

3. Methods and Tools 

Appleyard, Lynch, and Myer, in their study “The view from the road”, argued that “the experience 
of a city is basically a moving vision, and this is the vision that we must understand if we want to 
reform the aspect of our cities” [35] (p. 63), introducing highway field of aesthetics in the mid 60 s. 
And it was already clear that this motion picture studies would be used to help the research on 
landscape. The idea that designers should engage with perception of landscapes on the move has 
also been favored by the American writer and philosopher J.B. Jackson, who realized the crucial role 
of mobility and road, particularly in defining national identity of North American landscape. J.B. 
Jackson’s work highlighted the self-vernacular character of landscape as formed by the interaction of 
all people and he coined the term “self-vernacular landscape” to describe the culture of road and 
traffic facilities created around the car. [36] The central image stands as an essential element in the 
active role that everyone has read and wrote in our places, the duty to feel and to be leaders [37] (pp. 
207–223). Landscape, while remaining an aesthetic value, it also acquires “ethic” dimensions when 
through popular action [38] (p. 14) it shares the value of the Common Good [39]. It is therefore 
necessary to develop new participatory instruments to investigate these issues and provide the 
necessary data to understand its evolution. 

The specific study researches the tools to define the characters of local landscape of Campello 
sul Clitunno. In the traditional case study the instrument mainly used for this kind of analysis, is the 
survey [40–43]. For the present case, an online survey was drawn up prior to the qualities of 
Campello’s landscape, it was presented to people that were not from the place, and from the survey 
it emerged that among all valuable characters there were olive groves, components of the 
countryside, and villages that surrounded them, elements of the historic landscape. While, among 
the detractors of the qualities of landscape, most guidance encountered difficulties in crossing the 
landscape itself for the loss of proximal landmarks. 

This lack of perceptual coherence is due to a simple difference in distance of the points of view, 
it led the study to think about how a landscape, so easy to read in a distance, it appears so confused 
and not very “perceptible” when located to enter more in touch with it. Certainly, a part of the 
problem resides in the physical conformation of the place, that with the observer’s approach 
precludes the view of olive trees side which identifies the location and villages that serve as reference 
points. However, other factors may contribute to this loss of orientation. To analyze this particular 
situation an experimentally used tool is the eye tracker. 

Eye-tracking is the process of measuring ocular fixation point or the motion of an eye relative to 
the head used in the anatomical and physiological study of the visual apparatus, in cognitive 
linguistics and in designing of commercial products. In this study case this approach has been 
extended to the study of the area, in order to identify any perceptual difficulties. 

Such measurements can be obtained through an eye-tracker: specifically, it has been used an 
eye-tracker Pupil, made of a world camera and an eye camera. (Figure 3). 
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Figure 3. Pupil Pupil Head Set and software. 

The first has a sensor of 1910 × 1080 30 fps and an amplitude of the visual field of 90 degrees 
diagonally, with a latency of 127.7 ms; the eye camera has a sensor of 640 × 480 and 120 fps, with a 
latency of 5.7 ms; room and lighting are IR, not to disturb the observer since the wavelength IR does 
not belong to the visible spectrum [44]. 

The data is recorded through the open source Pupil Capture software that once calibrated, 
associates the movement of the pupil in the eye chamber to the respective point in the world camera, 
in doing so it is possible to associate the fixations and/or eye movements to an element present into 
the surrounding environment. 

The recorded data is then processed through another open source software, Pupil Player, where 
it is possible to export a video with the areas with a greater determination or an heat map, which 
shows a graphical representation of where, in a time interval, the gaze lingers longer. 

The data collection experience with the use of the eye tracker was carried out in two different 
cases, with a direct observation of landscape and through a recording. 

The use of the instrument in the first case: 

• PHASE 0—Preliminary Test 

The preparatory phase to the actual testing involves a series of preliminary tests, among which 
the correct settings for the calibration of the instrument in the natural environment were identified.  

• STEP 1—Capture 

The actual data collection experiences was held in occasion of the meeting on 9 March 2017, The 
next landscape—Invention or narration? held in Pissignano. After the conference, it was asked to some 
volunteers to wear the eye tracker and look out from the panoramic terrace of the castle of Pissignano, 
observing the landscape for about a minute. After the observation, it was asked to answer a few 
questions about the experience and to participate to a survey on the town of Campello sul Clitunno. 

• STEP 2—Analysis 

The collected data in the previous phase were processed in accordance with the purpose of 
identifying the particular characteristics of the observed landscape, with a particular attention for the 
elements of value and for the detractors of landscape and the way in which they were perceived by 
the observer. The eye tracker allowed us to know the points on which the eye focuses more regardless 
to the viewer’s will, considering unconscious perception. 

By using the software Pupil_Player it was possible to conduct analysis on different videos 
collected during the capture phase. Firstly, a different fixation setting was tested to filter out 
unnecessary results: human eye continuously performs fixations, but some of those are so fast that 
the brain processes even if they do not exceed to a certain value. It was therefore decided to adjust 
the analysis with the plugin Pupil Dispersion Angle Fixation Detector 3D, so that it could highlight 
only the points in which the viewer’s gaze was fixed for at least 0:45 s with a maximum scattering 
angle of 2.5°. This plugin allowed not only to identify graphical points on individual frames of the 
video played by the front camera, but also to export from a table software to identifies the points in 
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the plane as a function of time, considering how the vertical plane is associated with the field of vision 
of the front camera coordinated and how long the length of the video is. 

Considering short intervals of the video (maximum 5 s), between them corresponding to 
observed objects (panoramic view towards Assisi), it is possible to superimpose different results 
using the plugin Offline Surface Tracker. This plugin recognizes a surface through the marker 
(automatic or manually set) and analyzes the observer fixations by generating a Heat Map, a map of 
heat, on which it identifies the most observed areas (Figure 4).  

 
Figure 4. Pupil results Player and Heat Map. 

• PHASE 3—Results  

Immediately after the observation it was asked to the participants what they thought about what 
they observed; almost all of them answered that they watched Assisi in the distance. This information 
coincides with the extracted data with HeatMap and PupilAngleDispersion FixationDetector3D, 
however most of the recordings were insisting on a particular area of the observed territory, except 
those directly focused on Assisi: a real detractor that continuously distracted the eye. This element 
corresponds to a lotting of decontextualized buildings from the surrounding environment for both 
colors and building type, capturing the unknowingly observer (Figure 5). From here it was stressed 
how useful the analysis and the perceptual study are, in order to implement mitigation strategies of 
these problems and to define targeted limitation rules.  



Proceedings 2017, 1, 934 8 of 12 

 

 
Figure 5. Landscape visual detractor. 

Another important result is that none of the participants in the trial had fixed his eyes on the 
Clitunno Temple (UNESCO heritage asset), which remained completely ignored because of the lack 
of recognition. In the second case the observers were asked to watch a video of the route of the former 
SS3 Flaminia crossing Campellino’s territory from south to north. With this experiment, it was 
observed that the major problem is represented by signs (Figure 6) that, for the detected quantity, are 
the real disturbing elements. Also, from North, a strong negative impact is the airline that disfigures 
the olive trees hill below Pissignano’s Castel—even more serious from the Castle (Figure 6), in which 
the electric line is a high impact element for an asset subjected to landscape bond. Finally, the massive 
wall and obsolete road gate just ahead attract attention at the expense of the Temple on the Clitunno 
that remains completely indistinguishable (Figure 6). 

 
Figure 6. Landscape visual detractor. 
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The design inspiration that derives from these studies, it suggests to act on the signage, thinking 
on a plan that will limit its use and a typology to better contextualize the territory and its products. 
Also, it becomes interesting and a functional potential the study of an orientation plan that leverages 
this technology to identify new strategies that enhance the audibility of a punctual assets of the 
territory in an alternative or supplementary way to the signage. 

Comparison 

Recent studies applying the theories of biometrics, (perception of space) developed with the 
typical tools of today’s representation, such as Rhinoceros and Grasshopper, are able to analyze, 
using algorithms the audibility, in terms of visual cones, three-dimensional models whose results are 
comparable with those of Eye Tracking [45]. 

After reconstructing in digital space experience the same conditions of the eye tracking (model, 
route, speed) it was applied the algorithmic analysis. The results of this study confirm that the two 
types of surveys are comparable, both experiences identify the same areas of visual field in which the 
eye is attracted, as shown by the images. (Figure 7). 

 
Figure 7. Comparison of the two methods of analysis. 



Proceedings 2017, 1, 934 10 of 12 

 

It becomes possible with these tools to study the landscape not only as it is perceived today, but 
also evaluate it and catalog it with comparable data and then create a new “Image” from a scientific 
criteria. Based also on an approach of parametric nature, such means can also be used for the study 
of new elements to be included in the territory, or to assess how it will globally change the perception 
if it is enriched by new elements acting for both protection and modification of the landscape. 

4. Conclusions and Further Research Developments 

The main theme of the research is the analysis of the relation between perception and landscape, 
methodologies and tools, in order to investigate this issue. The obtained results showed the need of 
deepen the use of these representative technologies applied to landscape, because they draw 
landscape by detecting or by designing, it means to give order to the experiences, expressing 
identified connections, indicating the meanings, understanding the reflected identity demonstrated 
in places. Understanding the mechanisms inherent to the sequence of images [46] (p. 148) enables, it 
is possible to perceive reality not as “units instantly created, but as processes in progress, tireless 
transformations of spatial configurations” [34] (p. 209). In this context, Franco Purini writes that 
aspiration “is built through cross-fades of mental images arising from archiving of previous retinal 
images on which the will to form new work groups and radical transformations; these images are not 
more than drawings” [47] (p. 341). Landscape thus becomes a representative act of human 
communication, an instrument attributable to the plane of speech [48] (pp. 31–45): The construction 
itself of the idea of landscape [49] is configured through a language that has an eminently narrative 
nature and a semantic structure of the speech based on the images. 

Author Contributions: The introduction paragraph at the point 1.1 was drawn up by Marco Filippucci, the point 
1.2 by Marco Seccaroni, the second was by Michela Meschini and the third by Elisa Bettollini. The last paragraph 
was drawn up by Fabio Bianconi. 
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