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Abstract

With the increasing traffic volume around campuses, congestion at intersections has become more
severe, causing significant challenges for pedestrians and vehicles. To effectively improve the effi-
ciency of intersection traffic flow and reduce delays and queue lengths, this study conducts a signal
optimization analysis for the intersection of Haitang Road and Dingxiang Road near a campus, using
the Synchro traffic simulation system and multi-source data. By collecting and analyzing the exist-
ing traffic flow data, a simulation model of the intersection was established to evaluate the short-
comings of the current signal timing plan. Based on key indicators such as volume-to-capacity ratio
(V/C ratio), control delay, and level of service (LOS), adjustments and optimizations were made to
the signal timing. The optimized signal timing plan significantly reduced queue lengths during peak
hours, improved traffic flow efficiency across all directions, and enhanced the overall level of ser-
vice. Results showed that fuel consumption was reduced from 155 liters to 105 liters, a decrease of
approximately 32%; the number of stops decreased from 1359 stops/hour to 1121 stops/hour, re-
ducing by about 17.5%; and total delay time was reduced from 549.2 seconds to 520.1 seconds, a
decrease of approximately 5.3%. The overall level of service of the intersection was improved from
E to D. The study indicates that Synchro signal optimization based on multi-source data plays a cru-
cial role in alleviating congestion, enhancing traffic efficiency, and improving road safety at campus-
area intersections.
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Figure 1. Plan view of the intersection of Dingxiang Road and Haitang Road
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Table 1. Traffic volume of motor vehicles at the intersection of Dingxiang Road and Haitang Road during morning peak (Unit:
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Figure 2. Current signal phasing diagram of Haitang road and Dingxiang road
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Table 2. Key performance indicators of current simulation
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Table 3. Data on fuel consumption and exhaust emissions
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Table 4. Key performance indicators of post-optimization simulation
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Table 5. Optimized fuel consumption and exhaust emission data
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