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The space syntax theory has been introduced for the first time by Hillier and Hanson (Hiller and Hanson, 1998). In their study, the authors discuss how human behaviors and social relations are influenced by the spatial configuration and properties of a city. The spatial configuration of a city is not a passive element in human activities but has a primary role in the formation of the human traffic within a city (Srisuwan, 2011).
In particular, the urban street grid configuration is responsible of the human movement traffic volumes. The traffic volumes of a urban grid can be considered as the sum of two components: the natural and the attracted movement (Hiller et al., 1993). The first one is mainly due to the configuration of the paths grid, while the second is related to the presence of human activities in the urban street network. In such a way, as schematically shown in Figure 2.1, the urban grid configuration influences the formation and intensity of traffic inside it (Van Nes and Yamu, 2018) and establishes the conditions for human activities placement (Azari and Khakzand, 2014). Both aspects (the traffic and the human activities inside a city) are interconnected and they impact each other. The most used space syntax techniques are the axial analysis, the angular segment analysis and the visibility graph analysis (Bebhabani et al., 2014). The axial analysis outlines the urban space as a set of lines. The main hypothesis is that peoples in a city move along straight lines corresponding to their sight line (Sharmin and Kamruzzaman, 2017). Angular segment analysis is an extension of the axial analysis. In angular segment analysis, the axial lines are broken up into segments, from junction to junction. What the angular segment analysis adds to is that each segment is weighted by the angle of its connections to other segments (Kolovou et al., 2017; Srinurak and Mishima, 2017; Turner, 2000). The choice to refer to the angle is supported by scientific evidence in the cognitive field (Turner, 2007). The visibility graph analysis is a technique based on the concept that an urban user moves in space in base of how perceives the space. Therefore, the basic element of the visibility graph analysis is the single point. Space is divided in a set of points and every point is identified as the possible location of the user (Lee at al., 2017; Turner, 2001). Among the various available techniques for space syntax analysis, the axial analysis has been adopted, deemed more suitable for an urban environment.
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Figure 2.1. Schematic representation of influences between urban grid, traffic volumes and human activities.

The axial analysis starts by subdividing the urban grid in a set of convex polygons. The urban grid is the set of public spaces freely accessible by citizens (see Figure 2.2a). The set of convex polygons is called convex map and the polygons are drawn in such a way as to have the largest possible surface and, at the same time, as to subdivide the urban grid in the smaller possible number of polygons (see Figure 2.2b). Afterwards, the axial map is drawn. The axial map is the set of the axial lines connecting all the polygons of the convex map. The axial lines are drawn as long as possible and in such a way as to connect, with the fewest possible number of lines, all the polygons (see Figure 2.2c). An axial line symbolizes the perspective of view of peoples moving through a city (Cutini, 2010).
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Figure 2.2. Schematic representation of a hypothetic urban center (a), its convex map (b) and its axial map (c).

From a theoretical point of view, space syntax analysis is suitable both for pedestrian and motorized traffic forecasting. With the motorized traffic, more modelling problems appear. For example, in a urban grid for motorized traffic analysis, roads in traffic restricted area must not be considered. One-way roads are another modelling problem because, at the present status, software does not consider the direction of travel of a road (Paul, 2012). Another problem is the edge-effect because the analysis is not able to consider the traffic towards and from the city (Paul, 2014).

List of cited literature
Azari A, Khakzand M (2014) Context-oriented lighting strategy in urban spaces (using space syntax method) case study: historical fabric of Isfahan. International Journal of Architectural Engineering & Urban Planning 24: 37–44.
Bebhabani PA, Gu N, Ostwald MJ (2014) Comparing the properties of different space syntax techniques for analysing interiors. In: 48th International Conference of the Architectural Science Association, Genova, Italy, 10-13 December 2014, pp. 683–694.
Cutini V (2010) The revenge of the urban space - The configurational approach to the study and the analysis of City Centre. Pisa, Italy: Pisa University Press. ISBN: 978-88-8492-688-3.
Hillier B, Hanson J (1988) The social logic of space. Cambridge, UK: Cambridge University Press. ISBN: 0-521-36784-0.
Hillier B, Penn A, Hanson J, Grajewski T, Xu J (1993) Natural movement: or, configuration and attraction in urban pedestrian movement. Environment and Planning B: Planning and Design 20: 29‒66.
Kolovou I, Gil J, Karimi K, Law S, Versluis L (2017) Road centre line simplification principles for angular segment analysis. In: 11th International Space Syntax Symposium, Lisbon, Portugal, 3-7 July 2017, paper ID 163, pp. 1–16.
Lee JH, Ostwald MJ, Lee H (2017) Measuring the spatial and social characteristics of the architectural plans of aged care facilities. Frontiers of Architectural Research 6: 431–441. doi: 10.1016/j.foar.2017.09.003.
Paul A (2012) Unit-segment analysis: a space syntax approach to capturing vehicular travel behavior emulating configurational properties of roadway structures. European Journal of Transport and Infrastructure Research 12: 275–290. ISSN: 1567-7141.
Paul A (2014) A comparative assessment of edge-effect with syntax integration generated in axial and unit-segment approaches to modelling vehicular movement networks. International Journal of Urban Sciences 18: 340–354. doi: 10.1080/12265934.2014.908131.
Sharmin S, Kamruzzaman Md (2017) Meta-analysis of the relationship between space syntax measures and pedestrian movement. Transport Review 38(4): 524–550. doi: 10.1080/01441647.2017.1365101.
Srinurak N, Mishima N (2017) Urban axis and City shape evaluation through spatial configuration in ‘Lan Na’ Northern Thailand Historic city. City, Territory and Architecture 4: 1–18. doi: 10.1186/s40410-017-0067-z.
Srisuwan A (2011) Street lighting design for a traditional city: a case study of Jesi, Italy. WIT Transactions on the Built Environment 121: 13–24. doi: 10.2495/LIGHT110021.
Turner A (2000) Angular analysis: A method for the quantification of space. Centre for Advanced Spatial Analysis working paper series, University College London, paper ID 23, pp. 1-20. ISSN: 1467-1298.
Turner A (2001) From isovists to visibility graphs: a methodology for the analysis of architectural space. Environment and Planning B: Planning and Design 25: 103–121. doi: 10.1068/b2684.
Turner A (2007) From axial to road-centre lines: a new representation for space syntax and a new model of route choice for transport network analysis. Environment and Planning B: Planning and Design 34: 539–555. doi: 10.1068/b32067.
Van Nes A, Yamu C (2018) Space syntax: method to measure urban space related to social, economic and cognitive factors. In: The virtual and the real in planning and urban design: perspectives, practices and applications, Oxon, UK, Routledge, pp. 136–150.

1
image1.tif
ot QS

ACTIVITIES TRAFFIC VOLUMES

N s &

URBAN GRID




image2.png




