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A Comparison of Analytical Methods for Urban Street Network: Taking Space
Syntax, sSDNA and UNA as Examples
SONG Xiaodong, TAO Ying. PAN Jiewen, XIAO Yang

Abstract: This study provides a systematic and multi-dimensional comparison of
four network analysis methods, namely, axial line analysis, segment analysis from
spatial syntax, and sDNA and UNA. Although the four methods are very close to
the prototype of the theoretical framework, there are significant differences in the def-
initions, core algorithms, and calculation results. In light of the trend of urban-scale
researches, the definition of UNA is more diverse and richer. The study finds that
the selection of the search radius has a greater impact on the research results. In
the flow fitting process, the axis analysis of spatial syntax is slightly better than the
line segment analysis. It is recommended that researchers combine empirical researc-
esh in different fields to explore the socio-economic effects of urban street networks.

Keywords: space syntax; sDNA; UNA; street network analysis; comparative study
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Tab.1 Translation of terminology in social (street)
network analysis
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Fig.1 Diagram and topological relation comparison of four analytical methods
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Tab.2 Summary and comparison of four analytical methods
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Tab.3 Summary and comparison of indicators of four analytical methods
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Fig.4 Ideal road network for experiment
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Fig.2 Definition of radii metric for different methods
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Fig.3 Definition of radii metric in different spatial patterns
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Fig.5 Comparison of the calculation results of the integration/closeness
of different methods
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Fig.6 Comparison of the calculation results of the betweenness/choice
of different methods
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Tab.4 Fitting analysis of four analytical methods and human flow data

WRER S T 2% 437 (UNA) 23 BT 2% 5347 (sDNA ) 23 (6] A LA 2R 4301 (Axial Map) 23 0141) 1053 B 53 M7 (Segment Map )
(m) Closeness Betweenness NQPDA BtA T1024_INTE T1024_CHOI T1024_INTE T1024_CHOI
400 adjustR2 -0.007 7 0.149 5 0.109 8 0.300 6 0.158 3 0.2502 0.1619 0.2454

AIC 1199.799 1181.322 1187.305 1159.998 1180.18 1167.579 1179.716 1168.282
800 adjustR2 0.0110 0.200 2 0.1185 0.3837 0.097 7 0.370 4 0.097 6 0.366 6
AIC 1197.76 1174.615 1185.216 1 146.207 1187.762 1 148.536 1187.768 1149.2
1 200 adjustR2 0.016 6 0.2367 0.380 8 0.344 2 0.130 5 0.3415 0.1323 0.3407
AIC 1197.147 1187.716 1146.726 1152.975 1183.727 1153.422 1183.499 1153.569
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