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Abstract. The spatial qualities enhanced through his architectural approach are 

often talked of due to the positive emotional responses from those who experience 

the spaces. It has been said that spatial progression in Bawa’s architecture is a dis-

tinct feature in which spatial experience is heightened to its best possibility. While 

such interpretations are apparently accepted, very less quantitative evidence is to be 

found that confirm the fact Bawa’s architecture acquires those qualitative attributes. 

Thus there is a lack of research evidence to discuss if Bawa’s architecture is actually 

space specific with having different spatio-visual patterns which are unique to each 

design or he has unconsciously or consciously occupied similar spatio-visual pat-

terns in his architectural approach which is similar in every design yet is not identi-

fied.  This paper utilizes Isovist analysis and Visibility Graph Analysis to seek scien-

tific evidence to identify existence or non-existence of similarity in spatio visual 

patterns in Geoffery Bawa’s architecture by analyzing selected domestic architecture 

in Colombo context. This analysis reveals consciously or unconsciously Geoffrey 

Bawa has maintained a similar design frame in creating visual experience and visual 

connectivity in his urban house designs. 
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1. Introduction  

The ability of enhancing the experience depends on the creator of the space, 

in other words on the architect whereas the way of feeling the space depends 

on the person who experience it. Yet, very rarely architects emerge who can 

address to the soul of the experiencer through the space by evoking emotion-

al feelings with the spatial qualities. Geoffrey Bawa is one such architect 

who was and still is praised all over the globe for his unique architectural 
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approach and for his special ability of creating spaces that are memorable. 

Inspired by vernacular architectural features his spatial arrangement signifies 

visual axis that enhance connectivity within spaces and the connectivity be-

tween inside and outside can be identified to be sensitively achieved (Rob-

son, 2002). His architecture is often taken as examples to demonstrate spatial 

connectivity and creating eye-catching vistas that append inside and outside. 

When experiencing the spaces it is felt that Bawa has been sensitive to the 

site context and his architectural products are place specific and are generat-

ed by the context (Robson, 2002).Many literature have been composed in 

appreciation of the unique spatial and visual experiences created through 

Bawa’s architecture. 

The literature on his architecture defines that he has caught the attention 

of architects, many related professionals and even thousands of people out-

side the field and his architecture has been studied widely in terms of quality 

of space theoretically. It is noted that this appeal in the spaces he has created 

is obtained from the unique way of connecting spaces visually and physical-

ly and giving unhindered vistas from one space to capture the essence of the 

surrounding. Even though it is said that his architecture is inspired by the 

context and his architecture has a unique\ approach different to one another 

it is not proven quantitatively.  It is not observed quantitatively if his archi-

tectural approach in creating spatio-visual patterns and connectivity has been 

similar or unique from design to design. 

The present paper examines three main spaces Living, Dining and court-

yard of six selected urban houses in Colombo context of Geoffery Bawa us-

ing isovist and visibility graph analysis. Isovists represents the collected spa-

tial range of all views from a single location within a specific place visibility 

graph is a more scientific and logical explanation of space arrangement and 

visual experience and it abstracts the environment into a series of polygons 

representing the space visible from a series of observation locations. The six 

VGA used for this paper depicts the highest connectivity point of each house 

while indicating the distribution of the visual connectivity of spaces. The 

eighteen isovists represents three selected positions of each house. Three 

mathematical measures are derived for each house in isovist analysis, which 

are compared using simple statistical methods as a ratio against the floor ar-

ea of each house to investigate the level of similarity or dissimilarity demon-

strated in Bawa’s designs. While such a study of Bawa’s domestic architec-

ture has never been undertaken before, the paper also attempts to analyze the 

pattern of connecting interior spaces with exterior views up to a defined lim-

it.  
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In the coming sections a brief introduction to the relevant aspects of spa-

tial experiences, isovist analysis and visibility graph analysis. Then the re-

search question is outlined. Thereafter the methodology of the research is 

explained and lastly results are analyzed and discussed.  

2. Spatial patterns and Bawa’s residential architecture, Isovist and visi-

bility graph analysis 

Often literature speaks of Bawa’s work in appreciation of aesthetics and spa-

tial experiences. It is always emphasized that Geoffrey Bawa’s architecture 

signifies the spatial progression of a built space with the use of visual con-

nections in between spaces. Links between spaces and the way Geoffrey 

Bawa creates the visual connection inside the built space can be realized and 

experienced in real. He has a unique way of giving this visual experience 

through his architectural practice. 

The term “Isovist” denotes to the collected spatial range of all views from 

a single location within a specific place. It is usually presumed that Isovists 

are two dimensional and extend all over 360° around a vantage point (Mon-

tello, 2007). It is claimed that Isovist analysis reflects the theories of the psy-

chologist J.J.Gibson (1950, 1979) which brings out the necessity of vistas in 

visually perceiving the environmental layout. 

Visibility graph analysis abstracts the environment into a series of poly-

gons representing the space visible from a series of observation locations. 

The method’s origins lie within the work of environmental psychologist 

James Gibson (1947) where he has proposed that visible space could be rep-

resented as a polygon and illustrated the way in which the properties of these 

polygons changed as the observation location changed position.  These poly-

gons were called “Isovists” by Michael Benedict (1979) for the very first 

time and he developed mathematical measures to describe properties of Iso-

vists. Benedikt explained an Isovist as “the set of all points visible from a 

single vantage point in space with respect to an environment” (Benedict, 

1979).  
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Figure 1: Isovist polygons - 1 threshold, 2 room center, 3 hearth in the living room for two 

unique house designs by Frank Lloyd Wright 

  

3. Research Question  

Geoffrey Bawa’s architecture and the spaces created are significant in terms 

of evoking emotional spatial experiences. When experiencing, it is felt that 

the quality is unique to the space itself and it holds no resemblance or simi-

larity to any other spaces even created by him. Research question if Geoffrey 

Bawa has utilized a similar two dimensional approach in connecting and 

planning spaces in relevance to spatio-visual experience that are different 

three dimensionally. It is further questioned if there is a similar pattern in 

creating spatial visual patterns in his architecture to obtain a visual range and 

visual connectivity. 

4. Research Methodology 

The houses selected for this study represent urban domestic architecture of 

Geoffrey Bawa built in Colombo context. The selected houses are Ena de 

Silva House, Stanley de Saram House, P.C. de Saram House, Dr. Barthol-

omeusz House, Jayakodi House, Wimal Fernando House. The analysis 

commences by preparing 2D plans as required for the isovist and visibility 

graph analysis of the selected houses based on the plan drawings obtained 

from Geoffrey Bawa trust. 

Both floor plan versions are analyzed using UCL DepthmapX with a grid 

spacing of 250mm and a set of rules is constructed to maintain the accuracy 
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of the analysis. When conducting VGA depending on the floor area of the 

plan the grid count can be selected. In this study a single grid’s size was kept 

constant as 250mm x 250mm. 

For the VGA, all the doors, windows and openings of the perimeter wall 

of the house (not the perimeter boundary wall) were considered as closed. 

For the computational analysis, house had to be set on a grid, and all the data 

were taken according to a grid count. So for this quantitative analysis sys-

tem, it needs a well-defined, enclosed plan form with a limited grid to meas-

ure the data (according to the standards of the specific instrumentation). In-

ternal courtyards were treated as rooms/ as internal spaces. Rear gardens/ 

External courtyards were considered as valid areas for the VGA only if they 

were covered/ enclosed with walls higher than 1.4 meters (higher than the 

human eye level.) at least from three sides and should be connected to the 

house. Louvered opening were treated as windows (as transparent). Car 

porches/ garages located apart from the house, separately, were not counted 

for the VGA as they were useless in visual experience wise. 

For the Isovist analysis, all the doors, windows and openings of the pe-

rimeter wall of the house (not the perimeter boundary wall) were considered 

as open as they connect the interior with the exterior. 3m offset outer bound-

ary line was created on plans to limit the visibility range towards outside of 

the houses (View Limit). Isovist measures the visibility area in a 2D plane at 

eye level to analyze how the interior is connected with exterior (dispersion 

of the Isovist polygon), so a view limit is needed to create the Isovist poly-

gon at a considered point of a plan. For the comparison of Isovist fields, 3 

main common points were selected for all houses. They are,  

 

 Highest Visual Connectivity point found from previous VGA  

 Courtyard Center 

 Living Room Center 

                                  

To compare the Isovist result of each house, the size of the Isovist area 

cannot be considered because it differs in a high range from house to house 

due to the size of the area of the specific house. Since the Isovist field cannot 

be compared for different housed Isovist field was calculated as a ratio 

against the floor area of each house and the ratio was compared to analyze 

the results. So a ratio between Isovist field area and original plan area was 

taken and took it as a percentage. 

 

(1) 

Isovist field area / VGA plan area x 100 = percentage value (ratio) 
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If, 

Isovist Area (at highest connectivity point) = 268.3 m2  

Original Plan Area = 582.9 m2 

268.3 / 582.9 x 100 = 46.02 % (Isovist percentage value) 

 

 

Figure 2: The analysis process 
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5. Results 

Visibility Graph Analysis of selected urban domestic architecture pro-

duces results indicating the distribution of connectivity of internal spaces 

of each house when taken as enclosed entities. The results depict the 

point where the connectivity is highest as well.  

                          Figure 3: Visibility Graph Analysis results 
 

 

   

Table 1: Results summery for VGA 

 House Visual Connectivity Behavior 

01. Ena de Silva House Highest visual connectivity point is located adja-

cent to the center of the main courtyard which is 

visible to the main entrance door. 

02. Stanley de Saram 

House 

Highest visual connectivity point is located at the 

Entrance point from garage to the center court-

yard. 

03. P.C. de Saram 

House 

 

Highest visual connectivity point is located at the 

Entrance to the Courtyard from the Living 

Room. 

04. Dr. Bartholomeusz 

House 

Highest visual connectivity point is located at the 

edge of the Rear courtyard, visually covering a 

large area. 

05. Jayakodi House Highest visual connectivity point is located at the 

Rear Courtyard in-between the Living and Din-

ing spaces. 

06. Wimal Fernando 

House 

Highest visual connectivity point is located at one 

of the three entrances from Living room to Cen-

ter courtyard.  
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Data for Isovist analysis for all three observation positions indicate 

the in five of the six cases when the three points are arranged in the de-

scending order according to the visual connectivity there is a similarity in 

creating visual connection. And the variation of visual connectivity has 

been maintained within a similar range without reaching higher devia-

tions. 

Figure 4: Isovist Analysis results for selected points 

 

 

 

 

 

 

 

 

 
Figure 5: Comparison of Isovist Analysis results for each point of selected cases 
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Figure 6: Comparison of Isovist Analysis results for selected points of all cases 

 

 

6. Conclusion 

The results of the analysis cleared the way to identify the characteristics of 

house designs by Geoffrey Bawa relevance to spatial connectivity and spa-

tial planning when considering the interior spaces. In each case it was clear 

that highest visible point/ visually connected point were found to be located 

in a courtyard or at an entrance to the courtyard. Thus it demonstrated that 

courtyard plays a major role not just as an element but as the main space that 

connects other spaces. This can be further justified by the radial spreading of 

the connectivity having the courtyard as the focal point.  

     Further, highest connectivity point being at an entrance with clear view of 

courtyard almost in every case indicates that courtyard has made to be the 

main point of attraction and prominence while common areas such as living 

spaces have been placed highly connected with the main courtyard. Court-

yard of every house seems purely visually active and strongest in visi-

bility. The results of the simulation provide mathematical evidence for 

this. 
     Ena de silva house has the strongest visual connectivity rated courtyard 

out of all the cases. In designing Ena de Silva house the client had requested 

a traditional courtyard based house with a modern touch which is granted to-

tally through the design while making them not just feature elements but 

as the binding space of all common spaces. This gives evidence that Geof-
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frey Bawa has truly considered visual connectivity of spaces specifically 

with the courtyard. On the other hand in almost all houses private bed rooms 

and such spaces and service areas indicated the least connectivity. This de-

notes that privacy has been a greater consideration in placing rooms whereas 

service areas have been placed hidden as much as possible. 

 

6.1 Area of Visibility from a Certain Point  

In terms of a single house (cases taken separately) 

 

Isovist field taken at the highest connectivity point, center of the living room 

and the center of the courtyard determined with a decided boundary was cal-

culated against the floor area of each house to obtain a percentage/ a ratio of 

Isovist field at each point. The resultant percentages were compared against 

each other to analyze the variation in Isovist fields. Isovist analysis result 

denotes a contrasting situation than the VGA results. Even though VGA 

showed a visual prominence in courtyard when the doors and windows of 

the outer perimeter of the house were closed, when all the openings are con-

cerned as opened,  the living room center indicated a higher percentage of 

interior and exterior connectivity with a larger Isovist polygon.   

     According to the graphs, all houses taken as cases indicated a similar pat-

tern which showed the Isovist percentage level variation maximum to mini-

mum as, Highest connectivity point > Living room center > Courtyard center 

(except Ena de Silva house) signifying living room center has more observa-

tion capacity with high Isovist field than courtyard center. This can lead to 

an assumption that though Bawa has made the courtyard as the most visually 

connected space when considering only the internal planning, he has con-

nected the living room with the exterior giving it more significance in over-

all planning and higher potential in observation in terms of center point of a 

space.  Since all the houses are planned with living rooms to have higher 

Isovist field this can be identified to be a similar pattern to create visual ex-

perience through spatial orchestration. 

 

6.2 Comparison of All Houses 

Isovist field percentages at three selected points of each case were compared 

with other cases with the purpose of exploring any similarity in between the 

cases. At highest connectivity point, which is at a courtyard or at the en-

trance to a courtyard Isovist field percentage of every case shows only a 

slight variation of 20% (45% - 63%) except the un-built Wimal Fernando 

house.  Isovist percentage at courtyard center has a variation of nearly 18% 

(26% - 44%) except Ena de Silva house which has the highest connectivity 

rated courtyard.  
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     At Living room center Isovist percentage of all the case indicate a varia-

tion of nearly 17% (28% to 44%) except Jayakodi house which has an odd 

shaped plot. This variation which is 20%, 18% and 17%  in the considered 

three points respectively highest connectivity point, courtyard center and liv-

ing room center shows the variation in Isovist field percentage in each case 

in respect to specific space varies only in a very slight range and the varia-

tion range is very similar for all three spaces. And the Isovist ratio of the 

three considered points varied only within a small range of 20% which was 

also a similar observation in all houses. This demonstrates that a similarity 

exists in creating spatio-visual patterns in Geoffrey Bawa’s urban domestic 

architecture in terms of visual connectivity between inside and outside.  
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