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Motivation

• Traditional identification of 
signal control problems

• Current practices of signal 
retiming

• Emergence of ITS detection 
technologies
– Automatic Vehicle Matching 

Technologies

• Traffic monitoring and data 
collection
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Research Goal

• Develop a framework of automatic decision-support 
signal operation diagnosis that utilizes
– Data from automatic vehicle matching technologies, and
– Data from existing signal controllers.
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Timestamp MAC Address Strength Serial
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Example Raw Data from Wi-Fi Sensors Example Raw Data from Signal Controller
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Methodology – Data Acquisition
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Figure below: Sensor Locations and Data Matching 

Figure above: Sensor Installation
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Methodology – Data Preprocessing
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Figure above: Illustration of Different Types of Matched Travel Times
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Methodology – Diagnosis Scheme 

• Travel Time Index (TTI)
• Max out Ratio (MR)
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calculated TTI vs. 
TTI threshold

calculated MR vs. 
MR threshold

recommendation on 
green time

code

≤ ≤ decrease -1

≤ > keep 0

> ≤ keep 0

> > increase 1

Diagnoses of the Uncoordinated Phases

Diagnoses of the Coordinated Phases
calculated TTI vs. TTI 

threshold
recommendation on green time code

< decrease -1
= keep 0
> increase 1

𝑀𝑀𝑀𝑀𝑘𝑘 =
∑𝑖𝑖=0𝑚𝑚 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖,𝑘𝑘
∑𝑗𝑗=0𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑗𝑗
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Diagnosis Example
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