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Abstract

A dual network is structured firstly by setting link of road network as dual node and incidence re-
lationship between links of road network as dual links in the dual network in order to keep ho-
mogeneity of traffic flow in each road sub-network partitioned. Link traffic flow, which is the re-
sult of traffic demand assignment based on user equilibrium principle, is divided by link length
and then the definition of quasi traffic density of each link is proposed secondly. Newman network
partition algorithm is extended by introducing the definition of quasi traffic density. Thirdly, the
superiority of K-means cluster algorithm, Newman network partition algorithm and extended
Newman network partition algorithm are identified by measurement of Normalized cut Silhouette
(NS, ) on a real road network. This study has identified that: indexes value NS, and NS, on

networks of traditional K-means cluster algorithm are relatively small, but the sub-network parti-
tioned is not connected in the space so that it lacks practical value. Index NS, of extended New-

man network partition algorithm is prior to that of Newman network partition algorithm. The
sub-network which is partitioned by extended Newman network partition algorithm introduced
the definition of quasi traffic density is favorable for purpose of traffic flow control.
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Figure 1. Changde downtown urban road network map
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Figure 2. Controls sub-area partitioning tree diagram based on Traditional Newman algorithm

B 2. &4t Newman BIEIZHIF XX R E

100+
90
80
70t
60

50+

X5 R H

40}
30} ‘

\ L
S [ = P

969776957510 9469684962555663575064707177518443444278858182868992

BBmS

Figure 3. Controls sub-area partitioning tree diagram based on Improved Newman algorithm
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Figure 4. Modular values of subdivision results
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Figure 5. Control sub-area division result based on Traditional Newman algorithm
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Figure 6. Control sub-area division result based on Improved Newman algorithm
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Figure 7. First sub-division based on K-means clustering
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Figure 8. Second sub-division based on K-means clustering
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