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Fig. 1 Some illustrations showing the different interior spaces of the palace
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Decoding the Spatial Configuration  
of the Ottoman Palace “Khdewedj El Amia”  
in Algiers (Algeria) through Space Syntax

architectural heritage
Ottoman palace “Khdewedj El Amia”, Algiers, Algeria
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space perception
visibility graph analysis

Palaces of the Ottoman era, the Golden age of Islamic civilization, 
bear witness to a prestigious know-how, drawing its rules from a way 
of life governed by the Islamic Sharia, the socio-cultural context of the 
Berber-Arab population and the climate-physical environment. The 
palace of Khdewedj El Amia is one of the majestic palaces located at 
the Casbah of Algiers and constitutes the subject of this article whose 
objective is to decode its genome in order to understand the social 
logic of a space inhabited and designed by a princess who lost her 
sight. Hence the name El Amia, which means blind in Arabic. The 
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decoding of this building used the space syntax approach via a visibil-
ity graph analysis (VGA) performed by the Depthmap tool and a quan-
titative analysis of the graph justified by the Agraph tool. It is about 
taking into account the way in which vernacular architecture can 
stimulate the direct perception of space and participate in the con-
struction of the user’s path. It was found that the palace is made up of 
two entities; one is of public order highlighting the resident/alien 
interface, and another intended for the private apartments, the harem 
of the princess, isolated from the outside world.
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introduction

 Ottoman architecture in Algeria features 
a great diversity, essentially composed of 
three typologies: religious, military, and civil 
architecture, including the palaces which are 
architectural masterpieces. The Casbah of Al-
giers is an illustrative example of the pres-
ence of these three types of architecture that 
remain a living lesson in the vernacular archi-
tecture dating from medieval times. The pal-
aces and residences of Algiers from the Otto-
man era, considered to be architectural 
gems, can be found amidst the ruins of the 
Casbah, but are unfortunately disused and 
converted into museums or administrative 
headquarters. These palaces served as resi-
dences of notables or as high places of the 
exercise of political power during the Otto-
man regency.1

Dar Khdewedj El Amia is one of them. It is a 
16th-century house built in 1575 by a naval of-
ficer, Rais Yahia, on a disused zaouia of Sidi 
Ahmed Abdellah ez-zouaoui.2 In 1789, Has-
san, then Khaznadji (Minister of Finance) of 
the Dey Mohamed Ben Othmane, acquired it 
to house his blind daughter Khdaoudj, a prin-
cess who lost her sight. Hence, the name El 
Amia, which means blind in Arabic. After the 
French invasion in 1830, the palace was as-
signed to the deputy director of the interior 
and the attorney general. In 1909, it became 
the private hotel of the first president of the 
Court of Appeal. Since the independence 
(1962), the Palace has been the museum of 
popular arts and traditions.

This architectural heritage, formed by three 
centuries of Ottoman rule, received little at-
tention from the colonial authorities. Ne-
glected and little considered in the heritage 
directories of the French period3 or indepen-
dent Algeria, it has been insufficiently stud-
ied and evaluated (Cherif, 2015). Vernacular 
space has long been characterized as residu-
al, it sits on the spatial and temporal margins 
of human settlements, it is not clearly appro-
priate and does not have a character of per-
manence. In fact, the vestiges inherited from 
ancient civilizations should not remain static, 
dead and locked in tradition (Besse, 2003). A 
place of the moment, of duration, of rooting 
and of feeling, this architecture expresses 
messages, the ways that individuals and 
groups distinguish themselves, express their 
identity and their most common ways of hid-
den thinking (Chiva, 1987).

Nevertheless, this heritage has aroused the 
interest of several researchers, who have all 
emphasized its architectural and urban rich-
ness (Cherif, 2009; Hadjilah, 2020; Piaton, 
2018; Kameche, 2013; Golvin, 1988; Boutab-
ba, 2018), but did not address the social logic 
behind the design and spatial arrangement 
of this palace designed for the attention of a 
person who has lost her sight. From this per-
spective, we wonder if the building has been 
rearranged vis-à-vis this infirmity to provide 
an intelligible space, which is easily identifi-
able by a blind person so that the spaces 
used by the blind are in the most integrated 
parts of the palace.

The visual memory of space helps in the rec-
ognition of space, but this fact is possible 
only for sighted people. For the blind, the per-
ception of space requires other sensory di-
mensions such as smell, hearing, and touch. 
Knowing the particular modes of the path of a 
specific person is a heuristic way of approach-
ing the complexity of space and the conduct 
of accessing it (Deac & Ticala, 2017). Yvette 
Hatwell has concluded that the spatial knowl-
edge acquired by the blind is exactly the same 
as that of the sighted. Blindness can cause a 
delay in the acquisition of spatial skills, but 
the errors observed and the order in which 
the acquisitions are made are exactly the 
same in the blind and the sighted. The cogni-
tive space of the blind is therefore no different 
from that of the sighted (Hatwell, 2017).

Recent research has focused on the appre-
hension of space through perception, which 
consists of organizing and associating infor-

1 Under the Ottoman Regency (1516-1830) the medi-
eval city of Algiers went from being a simple village to an 
urban center.

2 Religious school where students are accommodated 
who receive teaching in doctrine and grammar given by 
master Sidi Ahmed Abdellah ez-zouaoui.
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mation drawn from the place that mobilizes 
the body and the user’s sensory acuity 
through the sensory system. It is about con-
sidering the way in which vernacular archi-
tecture can stimulate the direct perception of 
space and participate in the construction of 
the user’s path (Thomas, 1999; Simonnet, 
2004; Mouzoune, 2005).

Properly diagnosing and studying this palace 
quickly placed us at the intersection of per-
ceptual, social and spatial senses. This has 
led us to systematically use the analysis pro-
tocol developed by the “space syntax” ap-
proach. We pay spatial attention to the social 
context within the perceptual in order to offer 
a theoretical platform that can be relied on to 
make rational decisions about how the heri-
tage space was designed for any category of 
people suffering from any disability. The spa-
tial organization and morphology reflect a 
form of society organization, as well as the 
representations and values that operate in 
this society (Besse, 2003).

materiaL and method

“Space syntax” is a set of theories and tools 
used to analyse spaces in the built environ-
ment. Its aim is based on the fact that spatial 
morphology influences the distribution of the 
use of spaces, and that the resulting dynam-
ics in turn condition the social interactions, 
uses and occupations that develop there. 
The first publications by Bill Hillier and Juli-
enne Hanson (1984) bring together the basic 
notions of this theory. The theory has en-
abled many researchers to develop and 
broaden the field of its use (Jiang, Claramunt 
& Klaqvist, 2000). This model directly enters 
the characterization of historic buildings and 
the field of archaeology. The work of Quentin 
Letesson (2009) applies it to the study of Mi-
noan cities of the Bronze Age, Hamouda et al. 
(2021) apply it to Domus in north Africa, Peter 
Eeckhout (2013) applies it to the complexes 
of the cities of the pre-Hispanic Andes, and 
Eric Duprè-Moretti (2019) extends the con-
cept onto a more global notion, which is that 
of the anthropization of a mountain accord-
ing to the movement or dynamic response to 
the rules emanating from a community.

In terms of architecture, it is a matter of creat-
ing a justified graph that can be created by 
Agraph and which brings out the existence of 
zones of occupation and of hierarchical 
movement effects between them. This hierar-

chy refers to control, freedom, tightness or 
permeability between different kinds of us-
ers. The method can be approached by VGA 
(visibility graph analysis) that is “the analysis 
of the set of isovists of a spatial system” 
(Turner, Doxa, O’Sullivan & Penn, 2000), 
which has had its source in the work of Bene-
dikt (1979). Through Depthmap, this analysis 
allows (Turner, 2004) to calculate several 
configurational properties (connectivity, inte-
gration, depth, and control…) and presents 
the different components of the space on a 
plan, with shades of colours ranging from 
blue for low values to red for high values. The 
strong point of this analysis is the possibility 
of correlating the visual access of an environ-
ment with human preferences in reality (Hilli-
er, 2007) by transforming them into numeri-
cal values that make it possible to deduce the 
social representations of the spaces studied 
(Hillier & Vaughan, 2007). The configuration-
al properties provide various measures which 
provide information on the degree of intelligi-
bility of the spaces studied, in order to prop-
erly orient and guide the user in his move-
ment in an urban or inhabited space accord-
ing to these morphological and spatial 
characteristics (Turner & Penn, 2002).
Integration is a static aggregate measure that 
measures the ease of reaching that space 
from any other space in the overall spatial ar-
rangement. It is also an indicator of co-pres-
ence which promotes social interactions. From 
then on, integrated spatial systems generate 
evolution in social relations by allowing new 
encounters, while segregated systems are 
used in conservative modes responsible for 
structuring and reproducing pre-existing so-
cial statuses (Arab & Mazouz, 2018).
Connectivity is a static local metric that indi-
cates the number of connections a space has 
in relation to other surrounding spaces (Jiang 
& Claramunt, 2002).
Control is a measure allowing the evaluation 
of the spatial control potential that a cell ex-
erts locally over the surrounding spaces 
(Letesson, 2009).
Mean depth provides information on the 
depth or shallowness of each cell by counting 
how many steps separate it from the initial 
space. It is used to calculate the number of 
steps in the space system (Assassi & Mebar-
ki, 2021).
The basic models of a justified graph refer to 
the symmetry/asymmetry variables relating 
to the form of integration, and to the distribu-
tivity/non-distributivity variables relating to 
the form of control.4 The shape of the graph 
varies according to the four types of repre-
sentation to highlight a circulation system in 
the studied set and to identify the distribu-
tion and symmetry, or non-distribution and 

3 From 1830 to 1962, when Algeria gained independence.
4 Distributivity index = (a+b) / (c+d). Symmetry index = 
(a+d) / (b+c). The values a, b, c and d correspond to the 
number of spaces of type-a, -b, -c and -d in the system. Low 
distributivity index indicates a distributed system, high in-
dex indicates a non-distributed system. Low symmetry in-
dex refers to asymmetry, high index refers to symmetry.
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asymmetry, of the structures or cells con-
tained in this set: a-type: single bond or 
dead-end-space; b-type: multiple links serv-
ing type a, which denotes a strong round trip 
flow control through the same point; c-type: 
multiple links on a single ringy path with 
therefore a different choice of return path; d-
type: multiple links comprising at least two 
rings indicating a less controlled flow with a 
large choice of outward or return routes and 
the topological depth of the different ele-
ments (Duprey-Moretti, 2019).

Space syntax theory makes the connection 
between the physical form of space and its 
social significance through two parameters: 
perception and action, which are the basis of 
human behaviour, and especially in the so-
cial aspect, environmental and cognitive.

case study

The palace of Khdewedj El Amia is located in 
the centre of the city of Algiers (capital of Al-
geria) in the district of the lower Kasbah 
(Figs. 2-3).

The first space to be introduced upon enter-
ing in this palace is the space locally called 
“sqifa” (Fig. 1), decorated with a fountain 
once used for ablutions of guests. This en-
trance is majestic with its marbled, twisted 
columns, decorated with an acanthus leaf 
and opening onto a second “sqifa”, bordered 
by a series of benches. “This is where people 
waited before being introduced to the Dey.” 
We also notice a huge silo, “the mekhzen”, 
where wheat and grains were stored at the 
time. The floors open onto the sun-drenched 
patio “waste’dar”. Marbled and twisted col-

umns, walls covered with earthenware in the 
colours of ochre yellow, emerald green and 
Egyptian blue. Stairs lead to the different 
floors with four bedrooms each, where we 
discover the ballroom, the most spacious in 
the palace. Under colonial administration, 
the space underwent transformation such as 
the laying of parquet floors, the installation 
of French windows and a fireplace. The stuc-
co lace ceiling and openwork domes covered 
with glass roofs are additions (Mouffok, 
2018). 

The plan is formed by two wings (Fig. 4), each 
organized around a patio, probably revealing 
that the palace is the result of the twinning of 
two contiguous buildings and that the two 
entities have undergone several transforma-
tions to give the current form.

resuLts

The spatial organization of buildings is 
strongly correlated with the model of use and 
occupation of different spaces. It directs the 
flow of movement and orientation of individ-
uals within a physical environment (Cuiseni-
er, 1991; Hillier et al, 1993; Turner & Penn, 
2006). The simulation results of the spatial 
analysis made on the basis of the modelled 
plans of the palace, using DEPTHMAP and 
AGRAPH, shall be studied according to the 
degree of depth of connectivity, integration 
and control.

Visual analysis

•	 Visual integration - The syntactic map of 
integration of the ground floor of the Kh-

Fig. 3 Location map of the palace “Khdewedj El Amia”

Fig. 2 Location of the Casbah of Algiers  
and of the study site the Khdewedj El Amia palace

Fig. 4 Graphic maps of the different levels  
of the palace



Location of the  
Khdewedj El Amia  
palace

Location of the  
Casbah of Algiers  
and the study site
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Structure of the building

First floor plan Second floor plan

Third floor plan Fourth floor plan

Section AA Section BB

Section CC
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Fig. 5 Maps of the visual integration of the Khdewedj 
El Amia palace

Fig. 6 Visual connectivity maps of Khdewedj El Amia 
Palace

•	 Visual connectivity - Through the reading 
of the visual connectivity map corresponding 
to the VGA analysis, a strong correspondence 
between the maximum results obtained in 
the integration map of the first level, peaks in 
the degree of connectivity scattered over the 
gallery considered to be the main space (Fig. 
6). The spaces that represent the highest 
connectivity values are the open spaces lo-
cated on the lateral sides of the patios, as 
well as the terrace of the second floor which 
does not observe any obstacles and there-
fore has one of the best connectivity in the 
plan. The second level connectivity map 
shows values that do not have the same dis-
tribution of integration values, the most con-
nected space coincides with the first gallery 
which welcomes upon the arrival of a person 
rising from the stairs. The more you move 
from the patio to the surrounding rooms, the 
more the connectivity of the spaces decreas-
es. For the third level, the ballroom is the 
most connected space. The value is also im-
portant at the level of the gallery which bor-
ders this same clearly privileged space. As for 
the two other floors, the less connected spac-
es are the deepest ones, which puts them in 
hiding in relation to the visual field of the us-
ers. Spaces with the highest connectivity val-
ues are expected to be more accessible from 
different directions and may offer more pos-
sibility of orientation choice for users, so 
these spaces are expected to be used more 
often than others.

•	 Visual control - The palace control chart 
presents results very similar to those ob-

dewedj El Amia palace shows maximum val-
ues of integration at the level of the gallery 
and the “Sqifa”, which is a static functional 
space. The degree of integration is clearly re-
peated at two levels (Fig. 5), going towards 
the extension that the original palate under-
went. The gallery which connects these spac-
es seems to be strategic because it both al-
lows having a distant view from the entrance 
and gives access to many important spaces. 
The spaces that exhibit the most segregated 
values of integration are located at all the 
ends of the palace and correspond with the 
interior of the rooms as well as the storage 
spaces. For the second level, a single room 
offers a considerable degree of integration in 
its heart. This space is clearly a privileged 
room (living space) as its dimensions are 
larger than the rest of the rooms and its spa-
tial characteristics allow the visibility only 
once inside.
The integration map obtained from the third 
level VGA analysis shows two considerable 
integration peaks occupying the two sides of 
the room transformed into the ballroom dur-
ing the French occupation. It was the living 
space of the first floor. This space seems to 
be remarkably strategic by: the absence of 
physical obstacles and its opening onto the 
gallery which opens onto the patio on the 
lower level, as well as by the dimensions of 
this room in relation to the rest. At the same 
time, other spaces with an additional func-
tion are segregated and they are character-
ized by the impermeability responding to 
their social character of intimacy.

First floor Second floor

Third floor Fourth floor

First floor Second Floor

Third floor Fourth floor
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Fig. 7 Visual control maps of Khdewedj El Amia palace

tained in the two previous analyses (Fig. 7). 
The most integrated spaces of the building's 
spatial system are most connected and at the 
same time those with the highest values of 
control. These spaces are clearly located at 
the level of sqifas, circulation spaces, and at 
the intersections of passages. For the assimi-
lation of the degree of control, we wish to un-
derline that for the three floors the spaces 
which have the highest values are the spaces 
controlling the spatial system. These are in 
parallel the most integrated and visually con-
nected with respect to the other spaces hav-
ing minimal degrees of controls. These char-
acteristics mean that each locally connected 
space can be globally integrated into the en-
tire spatial system, which means that these 
spaces are most passed through, travelled, 
chosen, and used by users, and are meant to 
be the places that facilitate all tasks relating 
to orientation.

QuantitatiVe analysis

To refine the analysis, Agraph software was 
used to give more detailed results for each 
convex space constituting the system. Each 
level was translated into a justified graph 
from which the numerical values of the depth, 
integration and control of each space were 
highlighted.
The justified graph is more complex com-
pared to those of other levels, it is an amalga-
mation of tree and ring configurations; sym-
metric, asymmetric, distributed and non-dis-
tributed with a distributive index of (0.91) 
and a symmetry index of (1.1). These are very 
low values and the asymmetric non-distribut-
ed configuration wins out.

Two access points inside, probably a main en-
trance and a secondary service entrance of-
fering quite a lot of flexibility in terms of traffic 
and consequently losing control potential. 
From the main entrance, a sequence of b-type 
spaces (sqifas) is deployed in a distributed 
asymmetric system attesting to the existence 
of a subtle and complex management of circu-
lation to differentiate the interface between 
residents and between residents and visitors. 
The distribution is local and manifests itself at 
the level of the bedrooms and the kitchen 
with a local effect and accentuating the segre-
gation of these spaces.

External ringy configuration is an annularity 
that only exists with regard to the relationship 
between interior and exterior and is often 
considered a powerful interpretive vector, es-
pecially with regard to the relationships be-
tween residents and visitors. This ring is nota-
bly made up of sqifas (first space of access to 
the interior in the Arab Muslim culture) and 
galleries as spaces of transitions and they are 
the most important spaces in terms of the me-

diation between the two internal and external 
spheres and it is an important pivot of circula-
tion within the building (Hillier & Hanson: 
1984, Letesson: 2009). An annular system can 
have two essential functions overall: it can of-
fer various choices of movement to people liv-
ing there, but it is also used to ‘’register with-
in the building the different circulation mod-
els of the different user groups (Hanson, 
1998). The service access is controlled by the 
sqifa while the main access is controlled by 
the succession of two elbow-shaped sqifas, 
emphasizing the desire to establish a clear 
line between the inside and outside and an 
enormous concern for control. From the first 
sqifa to the second gallery, the control value 
increases exponentially (Fig. 8 and Table I). 
The gallery 1 is the most integrated space and 
illustrates the concept of spatial solidarity, it 
articulates the circulation to the other rooms 
and by its layout offers a framework particu-
larly suited to meetings between residents, 
but especially to the reception of visitors who 
are much more controlled by gallery 2, which 
shows the highest control rate of (4.36) and 
serves the upper levels probably occupied by 
the blind princess.

The second level displays a tree-justified, 
non-distributed and symmetric graph at each 
depth level with a very high distributive index 
of around 17 and a very low symmetry index 
of around 1.42. B-type spaces exert a certain 
potential for control; first are the stairs, then 
the gallery on a global scale and then the 
rooms on a local scale (Table II).

First floor Second floor

Third floor Fourth floor
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The symmetrical tree structure means that 
there is a tendency to integrate social catego-
ries which target the relationship between 
residents and non-distribution indicates a 
trend towards a super-ordered unitary con-
trol. It is the domain of the inhabitants with 
very strong sanctions against the penetration 
of visitors. Within such a structure the circu-
lation options are minimal.

Access to this level is via the stairs which dis-
play the highest control value followed by the 

gallery (Fig. 9). This transition space, being a 
generator of symmetry, helps to isolate the 
cells constituting the floor, without blocking 
communication between them by being a 
pole of convergence. Four main rooms are 
served by the gallery, each occupies one side 
of the square, three of which have a succes-
sion of spaces in a “Russian doll” type model, 
which allows extraordinary mastery of the 
degree of control authorized in each room of 
the palace and thus master the connectivity 
desired for each type of visitor.

Fig. 8 Evaluation of the syntactic values for each 
space of the first level of the palace.
In the first level, galleries, sqifas and courtyards 
display the highest degree of integration (i) and 
control (CV) and lowest degree of depth (MDn), 
compared to rooms and other additional spaces.

Table I Numerical data of the first floor of Khdewedj El Amia palace

Type space Mean Depth integration Control value

ext c 3,3 4,13 1

sqifa1 b 3,15 4,41 0,83

sqifa2 c 2,4 6,78 0,9

galery1 d 1,95 10 2,17

galery2 d 2,1 8,63 4,36

stairs b 2,8 5,27 1,2

floor2 a 3,75 3,45 0,5

court1 c 2,25 7,6 2,28

room2 c 3,05 4,63 0,45

room3 c 2,95 4,87 2,7

niche1 a 3,9 3,27 0,25

niche2 a 3,9 3,27 0,25

room4 a 3,2 4,31 0,2

room1 a 3,05 4,63 0,14

sqifa3 d 2,85 5,13 0,64

stock1 a 3,05 4,63 0,14

court2 c 2,9 5 0,97

kitchen c 3,8 3,39 0,66

stock2 c 2,9 5 0,97

sanitary a 3,05 4,63 0,14

stock3 a 2,9 5 0,2

mean 3 5,14 1

floor2 squifa2

ext

sqifa1

sqifa2

galery2 galery1 court1

kitchen

court2 stock2
stock1

stock3
room4

room3room1

niche1stairs

sanitary

room2 niche2
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Table II Numerical data and justified graph of the second floor of Khdewedj El Amia palace

Type space Mean depth Integration Control Value

floor0 a 3,18 3,42 0,25

stairs b 2,25 6 3,16

galery b 1,68 10,9 2,91

terrace a 3,18 3,42 0,25

room1 b 2,5 5 1,16

niche1 a 3,43 3,07 0,5

room2 b 2,37 5,45 2,16

niche2 a 3,31 3,24 0,33

stock1 a 3,31 3,24 0,33

sas b 2,37 5,45 2,16

sanitary a 3,31 3,24 0,33

niche3 a 3,31 3,24 0,33

room3 a 2,62 4,61 0,16

room4 b 2,37 5,45 0,66

niche4 b 3,18 3,42 1,5

stock2 a 4,12 2,4 0,5

floor2 a 3,18 3,42 0,25

Fig. 9 Evaluation of the syntactic values for each 
space of the second level of the palace:
Degree of integration (i) and control (CV) and the 
lowest degree of depth (MDn)

The third level of the palace has less spaces 
and displays a non-distributed asymmetric 
justified graph with a tree structure at the 
fourth level of depth (Table III), showing a 
symmetry whose pole of convergence is the 
gallery which overlooks the central courtyard 
and which has the highest control value (Fig. 
10). Generator of symmetry, this space helps 
to isolate certain activities from one another, 
but by being a powerful vector of circulation. 
The global configuration can immediately be 
referred to through the concept of trans spa-
tial solidarity, i.e. a form of solidarity achieved 
through the control of categories in isolation 
rather than the interpenetration of categories 
through spatial contiguity and random move-
ment (Hillier & Hanson, 1984). The rooms 

evolve asymmetrically just like the second 
level with the presence of a trivial ring with 
local effect connecting two rooms between 
them.
According to Fig. 10, the circulation spaces 
are the best integrated ones in the system 
and ensure the highest controllability effect, 
while other spaces display balanced degrees 
of depth integration and control, forming oc-
cupancy spaces with local movements ac-
cording to the configuration of the space giv-
ing a more private aspect to these spaces.

The terrace, on the fourth level, as an open-
air space, has a privileged location in the spa-
tial distribution of the palace, at its level, it is 
superficial, very well integrated and exerts 
strong control over the movements that lend 
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themselves to it (Fig. 11). The justified graph 
(Table IV) is strongly asymmetric and non-
distributed. Cell organization with simple lin-
ear sequencing of b-type spaces is a way of 
configuring a building for the sake of main-
taining a certain distance from the outside 
world and compared to other levels of the 
palace.

discussion

According to the justified graphs of different 
floors, the one on the ground floor stands out 
from the others by its annular configuration 
which is used to give the user the choice of 
movement and the possibility of a freer ex-
ploration of the interior of the building (Han-

son: 1998). Namely, an annular system is a 
distributed system, that is to say, it is a set of 
spaces through which the visitor can pass, 
subject to more or less extensive control 
(Hillier & Hanson: 1984). This gives it the 
public character of the fact that it favours the 
residents / visitors interface. At the higher 
levels, the privacy prevails and is illustrated 
by the asymmetric tree configuration of the 
justified graphs and the sequential move-
ment which refers more directly to the sphere 
of relations between residents (Hanson: 
1998) and the strict control of movement.

The first observation relates to the role that 
intimacy and the social framework play in the 
spatial configuration and the characterization 

Table III Numerical data and justified graph of the third floor of Khdewedj El Amia palace

Type space Mean Depth Integration Control Value

floor2 a 3,46 2,43 0,25

stairs b 2,53 3,9 3,5

stock a 3,46 2,43 0,25

sas b 2,07 5,57 0,41

galery c 1,76 7,8 3,75

room1 a 2,69 3,54 0,16

room2 b 2,53 3,9 1,16

niche2 a 3,46 2,43 0,5

sanitary a 2,69 3,54 0,16

room3 c 2,3 4,58 2,66

room4 c 2,46 4,1 0,41

niche3 a 3,23 2,68 0,25

niche a 3,23 2,68 0,25

floor3 a 3,46 2,43 0,25

Fig. 10 Evaluation of the syntactic values for each 
space of the third level of the palace: Degree of 
integration (i) and control (CV) and lowest degree of 
depth (MDn)
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room1 galery room4
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Table IV Numerical data and justified graph of the fourth level of the Khdewedj El Amia palace

Type space Mean Depth Integration Control Value

floor2 a 2,66 1,5 0,33

stairs b 1,83 3 2,5

room1 a 2,66 1,5 0,33

terrace b 1,66 3,75 0,66

room2 b 1,83 3 2,5

niche1 a 2,66 1,5 0,33

niche2 a 2,66 1,5 0,33

Fig. 11 Evaluation of the syntactic values for each 
space of the fourth level of the palace: Degree of 
integration (i) and control (CV) and lowest degree of 
depth (MDn)

of its integrative properties. The spatial con-
figuration of the terraces rejects it to integrate 
with the rest of the house, but all very well 
controlled from the inside of the building.

For the bedrooms, the result in relation to 
this space mainly relates to the role that  
the transparency of the gallery overlooking 
the patio of the palace plays in improving  
the configurational properties of the space. 
The situation of a hardly visible space, and 
little connected, integrated or more con-
trolled by the rest, gives a hidden spatial im-
age. In the background it can be intended for 
a function requiring these needs for depth 
and intimacy.

According to Rachel Thomas, locomotion 
without vision follows the following modes of 
movement: crossing, avoiding obstacles, en-
tering or leaving a space, ensuring its posi-
tioning and the straightness of movement. In 

this sense, it should be understood that the 
tree-like organization, strongly adopted from 
the second level, is a relatively elementary 
way of configuring a building for the sake of 
maintaining a certain distance from the exter-
nal world, as well as for the sake of establish-
ing a clear architectural framework, easy to 
read and less ambiguous to use, especially 
for the blind. In the case of the tree like sys-
tem, the poles of convergence are generally 
formed by a symmetrical arrangement of sub-
ordinate cells with an occupational character 
of a-type to b-type pivot space (gallery; 
Letesson, 2009). Being of public use the first 
level, the annular configurations of the first 
level multiply and highlight the resident-visi-
tor interface. The resident of the palace, in 
this case Khdewedj El Amia, should probably 
use the upper floors which are easily under-
stood, compared to the first level which is 
used by the staff working in the palace.

niche1

room2

stairs
room1

floor2
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terrace



210  PROSTOR 2[62] 29[2021] 198-211 L. Benyahia, a. hamouda, n. moffok Decoding the Spatial Configuration… Scientific Paper

Bibliography

 1. Araba, M. and Mazouz, S. (2018) ‘Apports de la 
syntaxe spatiale à la vérification de l’intégration 
d’un quartier d’habitat spontané dans le sys-
tème urbain’, Bulletin de la Société Royale des 
Sciences de Liège, Vol. 87, pp. 121-135 [online]. 
Available at: https://popups.uliege.be/0037-
9565/index.php?id=8234 [Accessed: 2 July 
2021].

 2. Assassi, A. and Mebarki, A. (2021) ‘Spatial con-
figuration analysis via digital tools of the archeo-
logical roman town Timgad, Algeria’, Mediterra-
nean Archaeology and Archaeometry, Vol. 21(1), 
pp. 117-130, DOI: 10.5281/zenodo.4284429

 3. Benedikt, M.L. (1979) ‘To take hold of space: 
isovists and isovist fields’, Environment and 
planning B: planning and design, 6(1), pp. 46-
65, https://doi.org/10.1068/b060047

 4. Besse, J.M. (2003) ‘Le paysage, entre le poli-
tique et le vernaculaire. Reflexions a partir de 
John Brinckerho Jackson’, ARCHES, Association 
Roumaine des Chercheurs Francophones en 
Sciences Humaines, Vol. 6, pp. 9-27.

 5. Cherif, N. (2009) ‘The medieval and Ottoman 
hammams of Algeria: elements of historical 
study of baths architecture in north Africa’, Arch-
Net-IJAR, 3(1), pp. 157-170.

 6. Cherif, N. (2015) L’inventaire du patrimoine ar-
chitectural de la période ottomane en Algérie : 
du recensement à l’étude. Book : Patrimoines 
du Maghreb et inventaires, Edition : Hermann et 
en. Open source in: https://patmagh.hypothe-
ses.org/174

 7. Cuisenier, J. (1991) La maison rustique : logique 
sociale et composition architecturale. Presses 
universitaires de France, Paris, pp. 29-63.

 8. Deac, A. and Ticala, A. (2017) La perception de 
l’espace public par les personnes aveugles,  
Le Cresson enseigne (Hypothèses.org) [Online] 
http://lcv.hypotheses.org/875 [Accessed : 18 
July 2021]

 9. Duprè-Moretti, E. (2019) ‘Contribution à l’hi-
stoire rurale des Pyrénées basques : en pays de 
cize, anthropisation et dynamique spatiale des 
environnements humains sur le massif d’urkulu-
orion (saint-michel, basse-navarre, iparralde), 
le quartier d’etxolak de pekoelurzaro’, IKUSKA 
nouvelle collection, 2(42). pp. 19-43.

10. Golvin, L. (1988) Palais et demeures d’Alger. 
Edisud, Paris, p. 140.

concLusion

This study was carried out with the main ob-
jective of revealing the sensitive dimension 
of the palace architecture dating from the 16th 
century and intended for a blind person in or-
der to compensate for this lack through a 
pleasant space to live in. Another objective 
was to show how an ordinary perception re-
veals the vernacular space in its constructed 
and sensitive qualities.
Indeed, all you have to do is put your foot in 
it to confirm the feeling of a real living space 
providing total pleasure, preventing a sight-
ed or blind user from falling into a feeling of 
insecurity or disorientation. The way in which 
the spaces were distributed according to the 
social logic of the era affected the human 
sensory as well as bodily experience. The 
succession of the baffled “sqifa” spaces fa-
cilitates the gradual control of movement 
within the palace, by allowing visitors to en-
ter the space while preventing them from go-
ing further inside and reaching the private 
spaces. The transparency of the courtyard 
ensures the second degree of control. In fact, 
the galleries which surround it are very well 
connected to the private spaces with the 
right angles and affecting a bedroom at each 
side of the square of the patio. The bedrooms 
themselves exercise the third degree of con-
trol over the niches: spaces annexed to the 
bedrooms which should have more intimate 
functions.
The methodological process adopted is an 
approach that seems most appropriate and 
that has quickly made it possible to extract 
the configurational characteristics of a build-
ing with a specific destination. The syntactic 
analysis with Depthmap and Agraph gave the 
opportunity to know the tendencies of a user 
in terms of movement in a space and the 
choice of route in relation to the spatial con-
nectivity offered to him. The characteristics 
and properties of static spaces with a degree 
of control, integration, and high connectivity, 
must be exploited to provide a space that is 
easy to decipher and less ambiguous to use.

[Translated by: Abida Hamouda;  
proofread by: Lamia Benyahia]

https://popups.uliege.be/0037-9565/index.php?id=8234
https://popups.uliege.be/0037-9565/index.php?id=8234
https://doi.org/10.1068/b060047
https://patmagh.hypotheses.org/174
https://patmagh.hypotheses.org/174
http://lcv.hypotheses.org/875


Scientific Paper Decoding the Spatial Configuration… L. Benyahia, a. hamouda, n. moffok 198-211 29[2021] 2[62] PROSTOR  211

11. Hadjillah, A. and Cherif, N. (2020) ‘Transfor-
mation between 1833 and 1859: Expropriation, 
Concession, and Plot Remodeling’, Journal of 
Urban History, 46(4), pp. 889-907, https://doi.
org/10.1177/0096144219835158

12. Hamouda, A. (2018) ‘Syntaxe spatiale comme 
outil d’analyse de l’espace architectural’, Inter-
national Journal of Innovative Technical and Ap-
plied Sciences, Vol. 2(1), pp. 022-030.

13. Hamouda, A., Benyahia, L. and Brinis, N. 
(2021) ‘Decoding spatial framework of roman-
african domus, case of cuicul (Djemila) Algeria’, 
Mediterranean Archaeology and Archaeometry, 
Vol. 21(3), pp. 35-50 [online], DOI: 10.5281/ze-
nodo.5545713 [Accessed: 11 October 2021]

14. Hatwell, Y. (2006) ‘Appréhender l’espace pour 
un enfant aveugle’, Enfances et psy, 4(33), pp. 
69-79. Online Cairn.info the 01/01/2007 https: 
//doi.org/10.3917/ep.033.0069 [Accessed : 1 
August 2021]

15. Hillier, B. and Hanson, J. (1984) The social 
logic of space, Cambridge University Press, UK. 
https://doi.org/10.1017/CBO9780511597237

16. Hillier, B., Penn, A., Hanson, J., Grajewski, T. 
and Xu, J. (1993) ‘Natural movement: or, config-
uration and attraction in urban pedestrian 
movement’, Environment & Planning B, Plan-
ning & Design, 20, pp. 29-66, https://doi.org 
/10.1068/b200029

17. Hillier, B. and Vaughan, L. (2007) ‘The city as 
one thing’, Progress in Planning, Vol. 67(3). pp. 
205-230, https://doi.org/10.1016/j.progress. 
2007.03.001

18. Hillier, B. (2007) Space is the machine: A con-
figurational theory of architecture, Electronic 
edition published by: Space Syntax, London E1 
5LN, United Kingdom, www.spacesyntax.com 
[Accessed: 2 July 2021]

19. Jiang, B. and Claramunt, C. (2002) ‘Integration 
of space syntax into GIS: new perspectives for ur-
ban morphology’, Transactions in GIS 6, pp. 295-
309. https://doi.org/10.1111/1467-9671.00112

20. Jiang, B., Claramunt, C. and Klarqvist, B. 
(2000) ‘An integration of space syntax into GIS 
for modelling urban spaces’, International Jour-
nal of Applied Earth Observation and Geoinfor-
mation, 2, pp. 161-171, https://doi.org/10.1016/
S0303-2434(00)85010-2

21. Kameche, D. (2013) ‘Les aqueducs à souterazi 
de la régence d’Alger’, Journal of the history of 

technology, 2(ll-2), pp. 73-84, https://doi.org/ 
10.4000/ephaistos.7388

22. Mouffok, N. (2018) La Maison Traditionnelle 
Algéroise entre Mise en Valeur et Reconversion, 
Dar Khdawedj El Amia, master thesis, Batna 
University.

23. Mouzoune, K. (2005) ‘Cécité, perceptions spa-
tiales et mode de déplacement en ville’, Le 
globe, revue genevoise de géographie, 145, 
Frontières, pp. 95-108; https://doi.org/10.3406 
/globe.2005.1503. https://www.persee.fr/doc/
globe_0398 [Accessed : 20 July 2021]

24. Piaton, C. (2018) ‘Des ensembles composites : 
appropriation et transformation des demeures 
ottomanes suburbaines d’Alger aux XIXe et XXe 
siècles’, ABE Journal [Enlínea], 13, URL: http://
journals.openedition.org/abe/4291 ; https://
doi.org/10.4000/abe.4291 [Accessed : 20 July 
2021]

25. Simonnet, M. (2004) La construction d’une 
représentation spatiale non visuelle, une étude 
sur la régatesonore des marins non-voyants, 
thesis of “études appliquées”, Bretagne occi-
dentale University.

26. Thomas, R. (1999) Cheminer l’espace en aveu-
gle, Alinéa, Association Trapèze, Université 
Pierre Mendès France, Grenoble, pp. 9-24, 
Fhalshs-00143190f

27. Turner, A. (2004) Depthmap 4 - A Researcher's 
Handbook, London, Bartlett School of Graduate 
Studies, UCL.

28. Turner, A., Doxa, M., O’Sullivan, D. and Penn, 
A. (2001) ‘From isovists to visibility graphs: a 
methodology for the analysis of architectural 
space’, Environment and Planning B: Planning 
and Design, Vol. 28(1), pp. 103-121, https://doi.
org/10.1068/b2684

29. Turner, A. and Penn, A. (2002) ‘Encoding Natu-
ral Movement as an Agent-Based System: An 
Investigation into Human Pedestrian Behaviour 
in the Built Environment’, Environment and 
Planning B: Planning and Design, Vol. 29 (4), 
pp. 473-490, https://doi.org/10.1068/b12850

30. Turner, A. and Penn, A. (2006) Making isovists 
syntactic: Isovist integration analysis, Proceed-
ings of Space Syntax and Spatial Cognition 
Workshop, 24th September, University of Bre-
men, Germany.

Authors’ biographies  
and contributions

Lamia Benyahia, Ph.D., a lecturer at the Institute of 
Architecture, temporarily seconded to the Depart-
ment of Urban Sociology. Her current research fo-
cuses on the urban development of cities, town 
planning problems and the legal aspect of urban 
planning.
aBida hamouda, Ph.D., a lecturer since 1998. Her 
early research focused on vernacular architecture, 
environment, and space syntax.
moffok narimene is a doctoral architect at the 
 National School of Architecture of Versailles  
(ENSA-v), a former student of the Polytechnic School 
of Architecture and Urbanism of Algiers (EPAU). 
Her field of study spreads over the question of 
functional reconversion in the heritage context.

Conceptualization, L.B., A.H. and N.M.; methodol-
ogy, L.B., A.H. and N.M.; software, A.H.; validation, 
L.B., A.H. and N.M.; formal analysis, L.B., A.H. and 
N.M.; investigation, N.M.; resources, N.M.; data 
curation, N.M.; writing - original draft preparation, 
A.H. and L.B.; writing - review and editing, A.H. 
and L.B.; visualization, L.B. and A.H.; supervision, 
L.B. and A.H; project administration, L.B.

All authors have read and agreed to the published 
version of the manuscript.

https://doi.org/10.1177/0096144219835158
https://doi.org/10.1177/0096144219835158
https://doi.org/10.3917/ep.033.0069
https://doi.org/10.3917/ep.033.0069
https://doi.org/10.1017/CBO9780511597237
https://doi.org/10.1068/b200029
https://doi.org/10.1068/b200029
https://doi.org/10.1016/j.progress.2007.03.001
https://doi.org/10.1016/j.progress.2007.03.001
http://www.spacesyntax.com
https://doi.org/10.1111/1467-9671.00112
https://doi.org/10.1016/S0303-2434(00)85010-2
https://doi.org/10.1016/S0303-2434(00)85010-2
https://doi.org/10.4000/ephaistos.7388
https://doi.org/10.4000/ephaistos.7388
https://doi.org/10.3406/globe.2005.1503
https://doi.org/10.3406/globe.2005.1503
https://www.persee.fr/doc/globe_0398
https://www.persee.fr/doc/globe_0398
http://journals.openedition.org/abe/4291
http://journals.openedition.org/abe/4291
https://doi.org/10.4000/abe.4291
https://doi.org/10.4000/abe.4291
https://doi.org/10.1068/b2684
https://doi.org/10.1068/b2684
https://doi.org/10.1068/b12850



