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FROM PROGRESSIVE TO LABYRINTHINE: 

Testing formal variations of an exhibition space typology 

ROLIM, ANA; AMORIM, LUIZ; FALAVIGNA, LARISSA 

ABSTRACT 
The galleria progressiva is a type of exhibition space emerged after the French Revolution whose 
architectural configuration is characterized by sequentially uninterrupted spaces that generate specific 
sets of linear events and has the potential to guide visitors relying more on the building geometry than 
on symbolic or guidance artifices (Bennet, 1995; Sutton, 2000). Consisting of a deterministic museum 
configuration by nature (Choi, 1997), the interest relies in investigating if and to what extent such type 
would allow for a visiting experience capable of encouraging visitors to explore and experience the 
museum while still strengthening its social nature. This idea is the core of an on going PhD research 
focusing on visitors’ engagement in museum spaces, having led to previously published studies 
(Rolim et al, 2017; 2018) on two iconic examples of progressive galleries, the Solomon R. 
Guggenheim Museum (Frank L.Wright, 1943-59) and the Museum of Unlimited Growth (Le 
Corbusier, 1939). These works examined differences in route alternatives and ability to generate a 
more exploratory visit in both layouts, casting light on how they could promote a less tedious visiting 
experience. This paper focuses on analysing the influence of visual field and spatial layout in 
hypothetical variations of the progressive gallery. Starting from a purely progressive condition (an 
uniaxial, uni-convex space, allowing for full visual field reach), whose configuration and metrics were 
borrowed from both reference projects, this space starts to be transformed, first transversally, by 
altering the shape of its walls (from rectilinear to sinusoidal, chamfered or niched), conforming a 
multi-convex system, as in Wright’s upper ring-shaped galleries. The walls are also displaced 
longitudinally in staggered conditions. Afterwards the layout is no longer crossed by a single axial 
line, which leads to losing visual information on the non-adjacent spaces and conforming a labyrinth-
like condition. Further increasing complexity, similar to the Guggenheim’s renovation in 1990’s, the 
transformation of the gallery is gradually increased by introducing spatial cells as an alternate system, 
parallel to the former one. In order to examine these progressive to labyrinthine configurations, we 
will perform convex, axial, VGA, and agent analysis, comparing the findings pertaining to such 
variations, and their relationship with the matrix configuration in the Guggenheim museum, as well as 
site observations performed at the site. By addressing how spatial configuration influence on route 
options, visual fields and visitors’ movement trails, the goal is to bring light on a relevant type of 
exhibition space, testing its ability to either reassure its condition as a purely deterministic system or 
point towards hybridized versions of it, potentially able to better facilitate a more exploratory visit. 
We hope that, rather than achieving robust results, this stage of the research allows to broaden the 
understanding on the morphology of the progressive gallery, setting the analytical procedures and 
launching clues for further steps in the studies on visitors’ engagement in this museum typology when 
we will add the use of augmented virtual reality in the hypothetical layouts tested here.  
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1. INTRODUCTION
Two iconic twentieth century projects may be considered examples of progressive galleries, the 
Museum of Unlimited Growth (Le Corbusier, 1939) and the Solomon R. Guggenheim Museum 
(Frank Lloyd Wright, 1943-59). Despite each building distinct shapes, both are museums whose 
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conceptions were based on the logic of the spiral. From a configurational standpoint, a progressive 
gallery is a type of exhibition environment emerged after the French Revolution characterized by 
sequentially uninterrupted spaces which allowed for specific sets of linear events, potentially guiding 
visitors based mainly on the geometry of the building, instead of a specific orientation support, such 
as visual graphics (Bennet, 1995; Sutton, 2000).  

When museums started being accessible to broader audiences, increasingly from the second half of 
the 18th century on, they began to incorporate clear “directions for movement through their galleries, 
presenting ‘walk-by’ viewing that after 1750 developed into chronological organizations emphasizing 
history” (Newhouse, 2005, p.14). Approaching the late 1800’s, specialization and classification 
became distinguished museum features, conforming exhibition spaces that were both rational and 
scientific, as opposed to being places dedicated to showcasing treasures or oddities, randomly 
organized in space.  Such innovation coincided with progress in various disciplines and practices 
aiming to reproduce the past and its representation as a sequence of phases towards the present. 
(Bennet, 1995) 

The progressive gallery and the period room were two main types of museum spaces developed 
during this period. The latter, according to Pevsner (1976, p. 121) the organization “principle of the 
future”, contained rooms in line with each other, organized chronologically by period, often relying 
on additional texts and labels to better direct visitors. In a progressive gallery, instead, the geometry 
guided visitors by ordering artworks along its walls, facilitating movement to take place 
independently from added clues.   

The key aspect of a progressive scheme was to allow visitors the simple rule of following artefacts 
progressively, materializing in various shapes, such as, a helical structure, a straight line or vaulted 
tunnel, concentric squares, concentric hexagons, concentric circles, or combinations of these (Sutton, 
2000, p.19). An early example of the straight-lined vaulted variation was the Louvre’s Grande Galerie 
(1793), which, based on depictions of the period, seemed to be a very engaging space, where people 
strolled around, looked at pictures from close, gathered in groups, checking every art piece. 
(O’Doherty, 1999). Incipient concentric configurations relate to the Vatican’s Museo Pio-Climentino 
(1773) and Durand’ Précis des Leçons (1802-09), followed by the Glypothek (1815-30), and the Altes 
Museum (1823-30). 

The focus here is on the progressive gallery spatial typology, particularly its condition as a 
deterministic museum configuration (Choi, 1997). The specific interest relies on investigating if and 
to what extent such type would allow for a visiting experience more likely to encourage visitors to 
explore and experience the space, while strengthening its social nature. 

In previous studies (Rolim et al, 2017; 2018) we have approached what Sutton (2000, p. 18) considers 
the first example of a progressive gallery fully applied to an art museum, the Solomon R. Guggenheim 
Museum (GM), as well as, the Museum of Unlimited Growth (MUG). We examined differences in 
route alternatives and the ability to generate a more exploratory visit in both layouts, leading to clues 
on how this condition could be facilitated, concurring to a less tedious visiting experience.  

A helical progressive gallery, which gained regular aggregate exhibition spaces mostly after a major 
renovation in 1992, the GM offers two main routes: Up or down the spiralling ramps around the 
rotunda. Except for the ground floor atrium, these highly controlled trajectories, around a void, 
prevent cross moves in the galleries, therefore reducing route alternatives. Wright’s minimization of 
visual contact with the outside and the smaller (formerly office) tower reassures control on the visiting 
experience. On the other hand, we also discussed how the voided high-ceiling rotunda plays a key role 
in promoting a spatial experience different than that occurring on the ramped helical galleries 
themselves. (Figure 1) 

The MUG exemplifies one of the themes in Le Corbusier’s work, the spiral/museum (Moos, 1988), 
configuring a squared-spiral expandable floor plan concept brought to paper after a ten-year research 
period, including the broader series of spiral museum designs worked by the architect between 1929 
and 1965. Out of these, fourteen projects were conceived and three actually built – in Tokyo, 
Ahmedabad and Chandigarh -, but only the MUG focused on the possibility of an unlimitedly 
growing structure (Moulis, 2007, p. 137). Four pinwheel-like axes are overlaid on the spiral and 
wrapped by a quasi cube on pilotis, having the ground floor entrance leading visitors straight to its 
midpoint, an open atrium with a ramp towards the main floor galleries. (Figure 2) 
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As our preceding analyses showed, similarly to Wright, Le Corbusier aimed to predetermine visiting 
routes, but he made the cross moves avoided in the GM possible by having openings towards the 
exterior (at each axis) and through the perimeter walls of the spiralling galleries. This strategy proved 
to increase the number of trajectories, tending to favour a freer exploration of the environment in a 
sequential mode based on the spectator’s movement and point of view - the architectural promenade 
concept, often related to Corbusier’s work. Another important aspect refers to differences in visual 
fields: As drastic changes in several locations in the MUG facilitate a richer experience, variations are 
less likely to take place in the GM’s main spiral galleries.  

Essentially progressive galleries, both Wright’s and Le Corbusier’s projects present spatial 
characteristics that defy this deterministic condition which are crucial to the research problem we 
propose: how far can a spatial layout remain predominantly progressive and what are other conditions 
that seem “to threaten” its initial configuration, turning it into a less or no longer progressive space? 

In the GM the added galleries to the left side (North) of the open helicoidal atrium-facing galleries 
collide with Wright’s original concept (registered in a letter from 1944) for a curvilinear three-
dimensional space, a museum as “one extended expansive well proportioned floor space from bottom 
to top - a wheelchair going around and up and down, throughout. No stops anywhere...” (Pfeiffer, 
1994, p.6). The introduction of these adjacent, relatively connected galleries created separate systems 
on different floors, giving a static character to the experience of seeing art that Wright had sought to 
avoid, thus interrupting the progressive configuration and continuous flow of visitors along the spiral. 
Consequently, as observed during site visits and trails ran computationally, visitors navigate for longer 
periods of time in these rooms, generating denser flows, when compared to the helicoidal galleries. 

In the MUG, the spiralling progressive galleries, although not conforming a labyrinthine configuration 
per se, are “threatened” by a labyrinth-like condition when the visitor is not allowed to see the exit 
right away. Regarding the issue, Moulis (1996) suggests that the four axes by Corbusier bring a 
certain unity to the plan, attenuating the possible labyrinth effect of the main spiral circulation, and so 
does Beatriz Colomina when she states that Le Corbusier further increases the possible trajectories by 
emphasizing the “surprising lateral views within labyrinthine spaces”. (Colomina, 2009, p. 61)   

Aiming to expand the earlier investigations, this paper will focus on how routes vary and visual 
information change as visitors move through space, which in return, are affected by what they see. 
The data from previously performed axial, convex and VGA analyses, as well as site observations for 
the GM (Rolim et al, 2017; 2018), will be complemented with agent analysis (Turner and Penn, 2002; 
Turner, 2003; 2007b). Since Turner and Penn’s cognitive model has proven to cast light on 
understanding how the behaviour of standard individual agents in movement consolidate into 
aggregate patterns, we thought it would be useful if applied to compare such patterns to actual human 
behaviour in space, which we had a chance to observe in Wright’s New York City museum. 

 

Figure 1: Ground and main floor plans by Gwathmey Siegel and Associate Architects (Montaner, 1990, edited by author) 
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Figure 2: Museum of Unlimited Growth ground, main and mezzanine floor plans  (Rolim et al, 2018) 

In addition to amplifying studies on the GM, we will compare findings on its configuration with 
hypothetical layout variations of the progressive gallery spatial type. Borrowing from Turner and 
Penn’s idea that it is feasible “to reproduce movement levels within the gallery by using an agent-
based model, with movement rules based solely on building configuration” (Turner and Penn, 2002, p. 
474), the approach is to consider the spatial system as an independent variable. In the upcoming stages 
of the research, other aspects regarding content of artwork on walls, such as, style or familiarity with 
it, will be addressed through the use of free and task-related observations in augmented virtual reality 
environments of some of these galleries. 

Deriving from a predominantly progressive layout that is affected either by aggregate spatial cells or a 
labyrinth-like condition observed in the GM and MUG, the series of hypothetical layouts to be tested 
here start from a pure configuration containing a single convex rectangular-shaped, uniaxial gallery 
space, whose straight longitudinal walls are transformed into (one or double-sided) sinusoids, 
chamfers or niches. Due to the established amplitude of the sine wave and depth of chamfers and 
niches, secondary convex spaces adjacent to the formerly pure room emerge. Sequentially, the curved, 
chamfered or niched walls are dislocated lengthwise. Further, while the amplitude of each limiting 
sine wave and the depth of the niches are increased, and the angle of the chamfers reduced, we 
decrease the width of all galleries and each curved, chamfered or niched wall is offset, leading to a 
labyrinthine configuration.  

Finally, all layouts gain aggregate spatial cells accessed through one or both of their deformed walls. 
The number of connections in between the added cells varies to configure more or less complex 
systems, pending on the presence of connecting rings. Further details regarding configuration and 
metric parameters of these layouts will be described in the next section. (Figure 3) 

Aiming towards knowledge on spatial properties and collecting initial data, at this stage of the 
research analyses are restricted solely to configurational aspects of sinusoid variations. Based on the 
information gathered, we will approach the remaining configurations in the upcoming tests, making 
adjustments to all layouts accordingly. Thus, other than thorough results, the main goal is to 
experiment with the intended spatial typology in order to better inform on further developments of 
analytical procedures. 
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Figure 3: Transformational process of the geometry (above) and the proposed variations of progressive galleries (below).  
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2. DATASETS AND METHODS  
2.1 Brief notes on theoretical approach and tools used 

Using graph theory applied to describing layout configurations, space syntax investigates the 
correlation between space configuration and social behaviour (Hillier and Hanson, 1984; Hillier et al, 
1986; 1987). Similarly, taking spatial configuration as an independent variable, in previous studies 
(Rolim et al, 2017; 2018) convex, axial, VGA and justified graphs were employed to analyse 
connectivity, integration, visual properties and intelligibility of the overall spatial structure, casting 
light on visitors’ routes and visual fields that clued into how the spatial systems would favour a more 
exploratory, less tedious visiting experience, which then could be related to how real visitors engaged 
the GM during site observations.  

Since the studies presented here are part on an on going PhD research focusing on visitors’ 
engagement in museum spaces supported both by space syntax and augmented virtual reality relating 
to neuroscience, we have added the agent analysis tool to the investigation procedures.   

Taking the environment as “the provider of possibilities”, Turner and Penn (2002) depart from 
Gibson’s ecological theory of perception and walkable surface (Gibson, 1979), and the 
configurational approach in space syntax (Hillier et al) to create a method centred on connections 
between mutually visible locations within a configuration (Turner and Penn, 2002; Turner, 2003; 
2007). The model is defined by parameters of “destination selection, field of view, and steps taken 
between decision points”, aiming to “generate aggregate movement levels similar to those found in an 
actual building context” (Turner, 2002, p. 473). Initially the automata act per direct visual affordances, 
evolving to making choices on visual characteristics of the environment, to then acquiring the ability 
to learn and utilize memory in different environments. (Al_Sayed et al, 2014) 

Starting experimenting in an art gallery, although acknowledging that several factors influence 
visitors’ routes -follow a map, or signage, the direction other people are taking, a glimpse of a familiar 
painting, reject a route due to prejudice against a style, etc - the authors consider that in such type of 
environment there is “the possibility of exploring the walkable surface of the layout ahead (the rooms 
of the gallery)”, and embrace this condition as their basic standpoint.” (Turner, 2002, p. 473). 

Focusing on the human ability to see (or, as Gibson calls it, “natural vision”), Turner and Penn’s idea 
concerns a potential for possible further movement that arises when a human moves in a certain 
direction. They refer to natural vision as visual factors that affect behaviour, differentiating between 
natural movement and natural interaction: “For natural movement, an agent does not even require the 
ability to recognize ‘object’ as distinct from ‘environment’: the agent merely has to recognize that 
there is environment which may be explored in order to move (though not necessarily to navigate)” 
(Turner and Penn, 2003, p. 474). In this sense, looking around, going from one vista to another is 
natural movement, whereas walking up to something and moving around it would be considered an 
interaction.  

The idea of engagement we will refer throughout this paper is similar to the notion described above. 
When we observed visitors in the GM, we considered engagement with the rotunda when they 
stopped to look up, down or across the central atrium or take pictures of themselves, their peers or the 
space, and engagement with a painting when they specifically stop for some time to look at it. 
Analogically to a real life situation, when two people go on a first date, if the conversation is 
animated, a sense of hope for more seems to arise, which goes beyond interacting (which could be 
restricted to one sitting across from the other, for instance), and may be considered engaging.  

For configurational analyses and maps we utilized the DepthMapX (Turner, 2007a) software platform. 
Designing the sinusoid galleries we used Revit 2017. In addition, for graphics, we employed 
Photoshop and Illustrator CS6.   

On-site surveys in the Solomon R. Guggenheim Museum, in New York City, occurred during the 
months of December 2015, January and April 2016, including unobtrusive observations; tracking of 
12 visitors throughout their entire visit; registering the number of subjects who opted for ramp or 
elevator as main means of initiating their visit; and capture of static photos to record patterns of 
occupancy in the ground level atrium. For floors plans we used documentation by the Guggenheim 
Foundation (The Guggenheim, 2009) and various scholars (Weston, 2011; Levine, 1996; Siry, 2009). 
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In regards to identifying engagement of visitors during observations, we considered it occurring in 
three ways: observing rotunda (looked up, down or across the central atrium for 10 seconds 
minimum); registering rotunda (took pictures of the space); registering people (took pictures of their 
peers or themselves), and looking at artwork (for at least 10 seconds). This was important to verify a 
possible centripetal or centrifugal experience suggested by Peponis (1993) as the two main directions 
of viewing in Wright’s museum. 

A .04 grid and 40 agents were used for the agent analyses. One gate was placed at the GM’s entry 
vestibule and at the foot of the ramp on its upper floor, and at the shorter left hand side in the gallery 
variations, where entry doors would be placed. Real movement traces represent the tracking of twelve 
visitors at the site and were established by digitalizing the routes drawn by hand over existing floor 
plans. Although we recorded visitors walking during their entire visit, which lasted between 50-82 
minutes total, the maps presented here refer to ground and upper floors (2nd level), the same utilized 
for computer-generated graphs. As some visitors started the visit from the ramp and others, the 
elevator up to the 6th level (and then, down towards the ground floor atrium), we have indicated the up 
(lighter tone) and down (darker tone) route direction. 

2.2 Designing progressive to labyrinthine variations   

The design of the variations borrowed from metrics and spatial configuration of the GM and the 
MUG. The pure gallery is a 7m x 49m rectangular plan, closely related to Le Corbusier’s 42m x 42m 
squared floor plan with typical 7m wide galleries, also approximately the average width in Wright’s 
six levels of helicoidal galleries (5.5 to 9.5m).  

By distorting the gallery’s longer walls, four conditions emerged: sinusoidal, chamfered and niched. 
The cavities generated are 2-2.33m deep, similar to the GM’s upper floor bays. In the staggered 
geometry the bottom wall is displaced 1/3 of the bay length (8.17m) leftward. Further, increasingly 
complex layouts result from adding 5m x 5m galleries (aggregate spatial cells) with 1.5m wide 
passageways. One of the sinusoid with spatial cells layouts is illustrated below. The main gallery 
minimum width is 3m, occurring in all labyrinthine conditions, and partially on staggered and niched 
variations. Other simulations being carried, not included in this paper, maintain the 7m width constant 
throughout. (Figure 4)  

 

Figure 4: Typical metric parameters of variations (sinusoidal, chamfered, niched and a sinusoid with aggregate spatial cells). 
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Accesses were all located at the left hand side of the plans, leading straight to the main progressive 
space, configuration wise a very similar condition to the Guggenheim’s ground floor atrium, located 
in a very shallow position of the spatial system. 

The rational behind the proposed spatial variations is simple: a purely progressive condition 
consisting of a uniaxial, uni-convex space that allows for an ample visual field is transformed, both 
transversally (through the alteration of its limiting walls) and longitudinally (when one of the walls is 
displaced longitudinally), turning the configuration into a multi-convex spatial system.  

Besides being duplicated and displaced, the gallery walls are offset, conforming a labyrinth-like 
layout where it can no longer be crossed by a single axial line, and the visual information about non-
adjacent spaces is no longer available, preventing visitors’ visual field to reveal what lies ahead. 
Although not analysed in detail here, this coincides with what happened in the ground floor access 
corridor in the MUG, as it leads to the central atrium without letting visitors know what they are about 
to encounter (Figure 2). 

The proposed multi-convex system is similar to Wright’s upper floor circular galleries, designed with 
niches in between the peripheral columns to display paintings. On the curved walls of these niches, as 
the architect himself explained in 1958, “…pictures are not to be seen bolt-upright as though painted 
on the wall behind them. Gently inclined, faced slightly upward to the viewer and to the light in 
accord with the upward sweep of the spiral, the paintings themselves are emphasized in themselves 
and not hung ‘square’ but gracefully yield to movement as set up by these slightly curving massive-
walls.” (Pfeiffer, 1994, p.7).  

Further increasing the configuration’s complexity, similar to what several renovations did to the GM’s 
construction layout (1959), mainly the one by Gwathmey Siegel and Associate Architects in 1992 
(Rolim et al, 2017), we opened wide passageways connecting the main space to new additional 
galleries, creating an alternate spatial system, parallel to it (Figure 5).  

 

 

Figure 5: The logic of the multi-convex systems and adjacent galleries in the Solomon R. Guggenheim Museum and some of 
the proposed variations. 
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3. RESULTS 
Findings confirmed that visitors tend to have either a centripetal or a centrifugal viewing experience 
(Peponis, 1993) in Wright’s museum. Whenever we observed people looking at the building, meaning 
that they stopped for at least 10 seconds to do so, they were mostly looking up, down or across the 
atrium and/or taking pictures of the space or themselves and their peers, having the rotunda as the 
background. Therefore, visually, the engagement with the building was oriented towards the centre of 
the curvature of the space they were standing at, the circular galleries. Contrarily, while observing 
artwork hanging on walls for the same amount of time, visitors aimed away from an axis passing 
though this origin point. This is one aspect we intend to test during further experiments with 
augmented VR in the sinusoid variations. 

On the other hand, trails on the Guggenheim upper floor show more activity in the adjacent galleries, 
as opposed to the spiral exhibition spaces. This coincides with what we observed while tracking 
subjects, as most of them spent more time inside the two interconnected adjacent rooms than in the 
rotunda galleries. On the museum’s ground floor plan, the scenario changes and the atrium below 
galleries is where most movement takes places, also the high connectivity and largest, more convex 
isovist in the entire museum. Like wise, this is a condition to be verified in further test scenarios. 
(Figures 6 and 7) 

In accordance with on-site visitors’ preference for taking the ramp as opposed to the elevator to begin 
the visit (58% out of the 241 people counted at foot of ramp), agents trails on the ground floor are 
much closer together near the first than the latter, illustrating how the configuration naturally leads 
people there, even if the architect had envisioned that visitors would first take the elevator to the top 
and then come down the ramp in a slower pace.  

 
Figure 6: Convex, axial, VGA and gate count graphs, and visitor’s trails for GM’s ground floor and upper level. 

 

Figure 7: Trails left by 40 agents walking through GM (left) and actual traces for 12 people tracked in the museum (right). 
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For the moment, looking at agent trails in the proposed spaces, overall, the deformation of 
longitudinal walls and the addition of aggregate spatial cells caused no significant alteration in natural 
movement patterns inside the main progressive gallery, as denser flow areas kept relatively in the 
same spots. Confirming the deterministic aspect of the progressive configuration, more intense 
movement remained in the main gallery. We wonder if visitors in VR environments would reproduce 
the same pattern. (Figure 8) 

 

Figure 8: Convex, axial, VGA and gate count graphs, and visitor’s trails in sinusoid gallery layouts. 

Hillier (1986) establishes four types of spaces per number of connections in between them and 
according to their position outside or within rings of movement. We have identified previously (Rolim 
et al, 2018) that 54% of the convex spaces within the GM galleries in the 1959 layout were “C” type, 
meaning that these were connected to two or more spaces and often in one circulation ring. 
Representing those located in two or more rings, only 8% of such spaces were “D” type. If we were to 
isolate gallery spaces before and prior to the addition of the annex in the1990’s renovation plus the 
increase in permeability between this new wing and the former monitor/library, turned into exhibition 
space, the number of “D” spaces would also increase.  

Different types of spaces were tested in the sinusoid variations with aggregate cells, both “C” and 
“D”, as well as “A” and “B” (dead-ends and those with 2 connections, but not within a circulation 
ring). In the single sinusoid condition the rate of “A” spaces started at 25%, practically disappearing 
in the next three transformations, while “B” spaces varied from 46% to 16%, no longer existing in the 
two following stages. As “C” spaces increased more subtly, from 25% to 48%, the number of “D” 
types grew more drastically, from 8% to 70% at final stage. Tests amplified connectivity and route 
possibilities in the hypothetical systems, showing that as the number of “D” spaces increased, flow of 
visitors started to even out between main gallery and main adjacent routes (Figure 9) 

The overall scenario relating to no significant alteration in natural movement patterns inside the main 
progressive gallery started to change at level 3d (Double staggered sinusoid gallery with ASC), where 
the highest number of “D” spaces was displayed, favouring alternate routes. When the added galleries 
became more permeable, it also generated longer lines crossing through main gallery and beyond, and 
started to be similarly busy to the latter.  
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Actually, by having the main gallery double-loaded with adjacent cells accessed from staggered 
passageways seemed to significantly affect the spatial system, and perhaps moving forward with 
configurational tests, it would be more clarifying to invest in more subtle changes to a single-loaded 
version in regards to shifts in visual fields and routes, while maintaining the main gallery as a clearly 
progressive space.  

In the main galleries, all gate count maps showed more intensity towards the centre of the room, but in 
the pure stage 1 and double staggered sinusoid 2c and 2a, the intense region (red to orange tones) is 
even longer and wider. Movement trails also show less activity close to the centre portion of 
longitudinal walls and inside niches in these three layouts, which lead us to further explore what 
would happen if niches became deeper and/or wider. As in the labyrinthine-like 2d configuration the 
width of the main gallery is reduced and becomes uniform throughout, trails spread more evenly, 
peaking gate count-wise where sine wave amplitude is higher.  

Comparing the average gate counts amongst the 10 highest-count gates and the 10 lowest-count ones 
in all variations, those at level 2 reached the overall highest peak (1.503), while level 3 registered the 
lowest average (933), with a significant drop between 3a and the remaining layouts. The labyrinthine 
configuration 2d showed the highest minimum average, tripling level 1 and 8-9 times higher than 
most other low averages. (Figure 10) 

On the other hand, the lowest gate count average was registered in level 3d, where most “D” type 
spaces were also identified. Although more testing would be needed – adding a second entry point 
from adjacent spaces, for instance - this seems to be a result of visitors’ routes being more evenly 
distributed throughout main and adjacent galleries, a condition opposed to what happens on the GM’s 
ground floor and closer to its upper floor, although on the latter gate count peaks are registered off the 
main round exhibition spaces. 

Visually, sinusoid level 3d also offered a diversified overall experience, as contrasting visual fields 
occurred more often, both throughout main and adjacent galleries. In the Guggenheim such contrast is 
drastically reduced on the ground floor, taking place on the upper level where adjacent galleries 
connect between each other and with the main space. The issue lead to questions to be further 
explored regarding to what extent a predominantly progressive space would combine its deterministic 
nature with allowing for changes in visual fields.  

 

Figure 9: Relationship between types of variations 3a thru 3d (sinusoid with aggregate spatial cells) and types of spaces. 

 

Figure 10: Relationship between variation types and minimum and maximum gate count averages. 
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4. CONCLUSIONS 
The fact that more trails were detected on the Guggenheim’s upper floor adjacent galleries – which 
resulted from renovations to Wright’s original plans, mainly from 1990’s – than in its spiralling 
exhibition spaces reflects two very different visiting experiences in the museum: While the continuous 
progressive main gallery, as per the architect’s 1959 construction documents, kept offering almost no 
route option other than the (up and down) flow imposed by the ramp, the relatively connected period-
room-like exhibition spaces allowed for more route alternatives.  

This was similar to what we noticed in the level 3d (double staggered sinusoid gallery with ASC) 
variation where movement in the aggregate period-room-like spatial cells increased drastically, 
competing with that of the main progressive gallery. In the other aggregate cell variations, the 
progressive gallery kept carrying most trails. Going forward, when we add content to the exhibition in 
the typological variations we wonder if visitors in VR simulations will react in the same manner in 
relation to the initially pure, main gallery. 

Both the High Gallery (upper right hand side of gallery floor plan), an original feature in Wright’s 
plans, and the reading room (eye-shaped room at bottom right of plan) are spaces directly connected 
to the rotunda, but less than half of the visitors we tracked entered those rooms, whereas all others 
accessed the bigger galleries (at left hand side of plan). Although passageways to these rooms vary 
dramatically width wise, practically the same amount of real visitors entered them, whereas the 
tracking of agents in the High Gallery showed more traffic than site observations. Moving ahead with 
more tests, we will examine if making the niches next to aggregate cells deeper and passageways to 
these wider will attract more visiting traffic. 

Regarding the issue, we also intend to run new tests changing the entry point and/or having two 
entrances (as of now all were located directly towards the main gallery). This would allow us to see if 
entering from an aggregate cell would alter the distribution of trails throughout.  

Analyzing the graphs with added cells in both sides of the main gallery, we noticed that long cross-
lines start to occur, affecting visual fields in a drastic manner, making it more difficult to evaluate to 
what extent visitors’ movement in the progressive space per se is affected by the increase of adjacent 
spaces and connections between these, determining how a visit would be more or less conditioned by 
its spatial properties.  

Overall the tests performed here helped establishing means of control to allow for better 
representation of spatial properties, showing that in the upcoming experimentations we should 
strengthen the symmetry in the hypothetical spatial systems by restricting the addition of spatial cells 
to one of the sides of the main gallery. This should also help controlling the experiments in augmented 
virtual reality environments we will perform, where content will be taken into consideration in 
addition to configurational aspects.  

In addition, by doing this, configurations will perhaps get closer to the relationship between the 
Guggenheim’s circular galleries and the added exhibition spaces outside the ring, which is also similar 
to another highly regarded museum space deriving from the progressive type, the High Museum of 
Art, in Atlanta. More important than reaching robust results, the positive outcome of the simulations 
presented here was to generate means to help informing on theorizing the problem of the progressive 
gallery pertaining to the broader scope of our research.  
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