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About Myself

▪ Joined UNR in 2004

▪ Previous Employment

• Texas Transportation Institute (2000-2004)

• Kittelson & Associates Inc. (1995-1999)

▪ Education

• Ph.D., Texas A&M (2004)

• M.S., Univ. of Idaho (1996)

• M.S. Beijing Jiaotong Univ. (1986)

• B.S. Beijing Jiaotong Univ. (1983)
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Student Awards

▪ International/National level
• ITE Best Student Paper (2 times)

• ITS America Student Paper 
Competition 1st Place (Hu)

▪ Regional Level
• ITE District 6: Best Student Paper (6 times) 

Van Wagoner Award

• ITE Intermountain Section 

• Las Vegas Fall Conference
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Outline

▪ Critical Aspects in Signal Timing

• Managing signal coordination timing data

• Optimizing timing plans with minimal data

• Diagnosing timing errors in the field

• Evaluating signal coordination quality

▪ Demo of Technology Tool Applications 
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Managing Signal Timing Data
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❑ Having all of your signal coordination timing data in a 
central place, so that you can easily:  

❖ View timing plans of any arterial 

❖ Assess the quality of timing plans

❑ Current state of practice

❖ Synchro – usually many files, difficult to keep track

❖ Central system – mainly for monitoring, no optimization
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Can We Optimize Signal Timing 
without Traffic Volume Counts?
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❑ Signal timing needs cycle and splits (Volume and 
geometry are just interim variables). 

❑ 80%+ signal timing work is re-timing, so there already 
exist cycle and splits. 

❑ Changing cycle length is not considered a common 
and prudent practice.

▪ Impact on crossing arterials

▪ Constrained by pedestrian crossing 

❑ Most existing splits are good.

❑ Phase splits can be logged with advanced controllers 
or other tools.
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Automated Traffic Signal Performance 
Measures (ATSPM)
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Purdue’s Split Monitor Report
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Split History from Controllers
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Real-world Challenges
Timing Error Diagnosis
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❑ Variable speeds affect progression

❑ Early return to main street caues extra stops

❑ Wrong offset reference
❖ Start or end of coordinated phases

❖ TS2-1st Green or First Ring

❑ Signal out of coordination
❖ Preemption by emergency vehicles

❖ Pedestrian crossing

❖ Loss communication

❑ Clock time
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How Does Coordination Work?
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❑ Key parameters: cycle, split, offset, and 
sequence

❑ Non-coordinated phases can gap out or skip 
due to lack of demand

❑ Green early return to the main street is normal

❑ Coordinated phase(s) cannot turn later nor 
terminate earlier
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Timing Diagnosis based on 
Vehicle Trajectories
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Timing Diagnosis
Caltrans District 4
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Timing Diagnosis
Las Vegas
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Timing Diagnosis

17



CATER
University of Nevada, Reno

TexITE Dallas Fort Worth Section

Timing Diagnosis
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In-Field Calibration/Fine Tuning
Credit: Andrew Jayankura at RTC

ATMS

Mobile App



CATER
University of Nevada, Reno

TexITE Dallas Fort Worth Section

Connected Signals
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https://www.youtube.com/watch?v=rvTcc25Acfs

Audi’s Traffic Light Info

Enlighten App by Connected Signals

https://www.youtube.com/watch?v=OF808

vxLJp4&t=162s

https://www.youtube.com/watch?v=rvTcc25Acfs
https://www.youtube.com/watch?v=OF808vxLJp4&t=162s
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Connected Signals
Tampa, FL
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https://www.youtube.com/watch?v=Jfp2sY

u8SKE&t=9s

https://www.youtube.com/watch?v=Jfp2sYu8SKE&t=9s
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State of the Practice on Signal 
Timing Evaluation
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❑ Before-After travel runs – cannot tell if there is still 
room to improve.

❑ Only Orange County, CA has established a Corridor 
Synchronization Performance Index (CSPI) – a score 
based on average speed, number of stops and stops 
per mile.

❑ The Purdue System is a link-based performance and 
data acquisition requires ATC controllers.

❑ UNR developed a framework to enhance Orange 
County’s CSPI.
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OCTA’s CSPI
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OCTA’s CSPI
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Case Demo – Hwy 74
Caltrans District 8 
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Time-space Diagram - Before
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GPS Trajectories on TSD - Before
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Performance Index – Before
(Orange County)
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Performance Index – Before
(UNR)
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GPS Trajectories on TSD - After
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Performance Index – After
(Orange County)
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Performance Index – After
(UNR)
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Automated Probe Vehicle Data
Metropia Inc
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Automated Probe Vehicle Data
Ticon
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Automated Probe Vehicle Data
Ticon
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Before
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After
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Summary
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❑ Four critical aspects: MODE

❖ Managing data – store all of your signal timing data and associated 
performance data in a single file 

❖ Optimizing signal timing – getting the right phase splits, not 
necessarily the volume counts

❖ Diagnosing signal timing – using a mobile tool that mimics real 
controller timing 

❖ Evaluation of signal timing quality – a performance index to gauge 
and prioritize re-timing priorities

❑ Technology tools

❖ Mobile Diagnosis App, ATSPM, Connected Signals, Crowdsourcing:  
Metropia, Ticon, …..
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https://www.linkedin.com/groups/13882507/

Join LinkedIn Group

https://www.linkedin.com/groups/13882507/
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PASS-Physical Arterial Signal Simulation

https://www.youtube.com/watch?v=qkpKIl0HP1w

https://www.youtube.com/watch?v=qkpKIl0HP1w
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