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EVALUATION OF THE SMART WORK ZONE SPEED NOTIFICATION 

BACKGROUND 
MnDOT will deploy a new system for raising the awareness of drivers approaching and traversing a long work zone of 
congestion and the development of queues. Systems with the same purpose have been tested in rural work zones but mostly 
apply to locations were backups are predictable. The new Smart Work Zone Speed Notification System (SWZSN) will follow a 
new approach, informing the drivers on the speed of the downstream segment, in difference to the current variable speed limit 
system which also detects congestion but provides advisory speeds to drivers. It is envisioned that the new system will have 
greater success in reducing rear-end crashes on large, urban freeway work zones. This proposal deals with the evaluation and 
refinement of the system which will be deployed on I-94 east of downtown St Paul during work replacing and repairing the 
roadway. The proposed project will collect observations on the length, rate of growth, and speed drop at the upstream end of 
the work zone generated congestion, as well as perform a safety analysis for the period of the construction project. The 
proposed project will also provide information to MnDOT engineers describing the system's operation and assist them in 
modifications and improvements during the system's deployment. 

OBJECTIVE 
The results from the project will produce short and long benefits. In the short term the continuous surveillance of the system 
operation will provide data and information to MnDOT allowing the fine-tuning and improvement of the message generation 
methodology. In the long term the project will provide a thorough evaluation of the system's operation and effect on traffic. 
This evaluation will guide future system deployments on other urban work zones. 

SCOPE 
The main goal of the project is to quantify the effect the speed notification has on drivers and determine its impact on the safety 
of the work zone. The data used for this task will involve visual observations of the sections downstream of the speed 
notification sites and on locations where queues are frequently encountered. Additionally, radar sensors will be deployed to 
collect speeds on the aforementioned locations as well as to quantify the speed reduction of the vehicles approaching the tail of 
the queue. Based on this data we will test the hypothesis that the system generates a more gradual speed reduction and reduces 
if not eliminates the events of sharp deceleration of vehicles typical of cases where the drivers are caught unawares of the 
queue in their path. The data collection will involve several phases starting shortly before the system deployment and following 
each major change in the system operation. 

For the data collection, the University will use nine MnDOT camera feeds recorded at the MTO during the times the system 
will be operating as well as during periods where congestion is anticipated (before the system deployment). Since the MnDOT 
cameras are at least half a mile apart and can only look in one direction, MTO portable surveillance stations will be used, 
deployed on overpasses to selectively fill in some of the gaps in surveillance. The exact locations of the MTO stations will be 
decided after an initial analysis identifying the locations where queues are currently present or expected to develop. The 
University will also deploy radar sensors collecting vehicle speeds over distances up to 1,000 feet downstream of the speed 
advisory sign trailers. The radar data will be used to correlate the vehicle selected speeds with the displayed information testing 
the hypothesis that the speed advisories will prompt people to slow down and approach the queue at lower speeds. 

The project team will provide frequent reports to MnDOT engineers regarding the observed driver reactions and the successful 
operation of the system based on agreed criteria formulated with the help of the project Technical Advisory Panel (TAP). To 
accomplish this, the MTO will develop a system to collect the data, video and speed measurements, preferably in real-time or 
in frequent intervals during selected periods during the project period. It is difficult to determine these periods at the present 
time since the construction project schedule and Smart Work Zone system deployment plan have not yet been finalized. 

ASSISfANCE 
This project will require assistance from MnDOT for providing access to the camera polls on 1-94 to draw power for the MTO 
equipment. It may be possible to require access to the MnDOT trailers of the SWZSN. 

-4-
(CSS/CM Last Reviewed 06/22/2015) 



MnDOT Contract No. 99008 Work Order No. 224 

WORK PLAN 

Task Descriptions 

Task 1: Deployment and Refinement Plan Development 
Before the start of the construction project, the University will hold one or more meetings between the project team, the TL, the 
TAP, and the contractors will finalize the project phases and time periods data will be collected and analyzed. The University 
will develop a deployment plan and schedule from these meetings, which will be the guiding plan for the operation and 
mobility of the various Intelligent Transportation Systems (ITS) to observe and analyze the operation of the Smart Work Zone 
Speed Notification (SWZSN) system for MnDOT. During this period, the University team will work with Regional Traffic 
Management Center (RTMC) engineers to finalize the system algorithm and select the message format for the notifications. 
Several alternatives will be developed and ranked for deployment. The deployment plan assumes that no more than eight UMN 
stations will be deployed in two construction seasons to adequately observe the SWZSN system. The plan also assumes that 
during each season there will be no more than three weeks of detailed data reduction to aid the analysis. This time period will 
be divided in as many periods as necessary to cover all traffic, weather, and construction site conditions. 

Task 2: Field Engineering and Preparation ofMTO Equipment 
During this task, the University will visit the 1-94 site and study the final construction staging plans to identify the most 
efficient locations for deploying MTO surveillance equipment. Since this project involves the real-time or near real-time 
collection of data, MTO engineers will design a communication network capable of collecting the data from the stations and 
transmitting them to the MTO through the internet. The most probable form of this network will involve radios similar to the 
ones used in the 1-94 Field Lab in downtown Minneapolis and a leased DSL line at or near the construction site headquarters. 
The task will involve at least two meetings with MnDOT engineers to guarantee that the proposed deployment plans are 
acceptable and realistic. 

Task 3: Deployment of MTO Surveillance Equipment 
Based on the plan developed in Task 1, the University will deploy additional video and speed data collection stations in the 
field. The goal of this task is to begin data collection at least one month before the installation and start of operations of the 
SWZSN system. The correct operation of the data collection system will be verified and a data retrieval and analysis cycle will 
be developed that includes the periodic reports provided to MnDOT. 

Task 4: Pre-System Deployment Data Collection Period 
The University will collect speed and queue data for the time allowed between the equipment deployment and the start of the 
operations of the SWZSN system. These data will form the base conditions against which the effect of the SWZSN system 
impact will be measured. This task will also include the observation and reporting of the system operation during the 
deployment of the SWZSN system. Although these data will not be used in the analysis it will help secure the correct operation 
of the system. 

Task 5: 2016 Season Data Collection for the SWZSN Operational Evaluation Phase and Periodic Monitoring 
The University will collect video and speed data following at least two weeks after the SWZSN system has started operations. 
These data will be compared with the base conditions collected during Task 3 to establish an early understanding of the 
systems impact on driving conditions. The goal of the task is to collect enough data to evaluate the operation of the SWZSN 
during the first construction season. The task will also maintain the monitoring of the system throughout the season and 
selectively evaluate events like incidents and changes in operating conditions. Based on the observations made, the MTO team 
will also assist RTMC engineers in the refinement of the system algorithm. Depending on how definitive the picture formed 
based on the collected data is it may be necessary to conduct a onetime only survey to determine the drivers understanding of 
the systems purpose and message. The survey will involve the collection of license plates, the retrieval of vehicle owner 
addresses from the DM V, and the mailing of postcards containing the link to an online survey. 

Task 6: 2017 Season Data Collection for the SWZSN System Operational Evaluation and Monitoring 
This task will take place after the SWZSN system has matured and has been reintroduced on the work zone during the 2017 
construction season. This task will involve the redeployment ofMTO surveillance equipment that have been removed for the 
winter season. Similarly to Task 4, the University will monitor the operation of the SWZSN as well as collect data during 
special events and changes in the work zone layout. The University will also try to include data collected during periods the 
SWZSN system is not operating in order to enhance the base condition information. 
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Task 7: Statistical Analysis and Evaluation of the SWZSN System Operation and Impact on Work Zone Safety 
Under this task, the University will analyze the collected data, focusing on three different periods. The first period will be after 
the SWSZN system has been in operation at a stable condition for at least one month or more. This analysis will focus on 
highlighting the immediate effects the system has on the traffic and safety of the I-94 work zone. The second period of effort 
will be after all the data from the 2016 construction season have been collected. The University will analyze specific events 
like incidents, weather, changes in work zone layout, etc. and correlated the data with the information provided by the SWSZN. 
Also, at this point, the University will retrieve the crash records from the first season of operation and compare the data to 
crash records before the SWSZN implementation and on the comparative increase of crashes on other work zones with similar 
characteristics, but no SWSZN system involved. The third analysis period will be shortly after the end of the 2017 construction 
season, and, as before, will focus on the impact on traffic and safety during specific events and extend the previous safety 
analysis to include the second season crash information. 

Task 8: Compile Report, TAP Review and Revisions 
The University will prepare a draft report, following MnDOT publication guidelines, to document project activities, findings 
and recommendations. This report will need to be reviewed by the TAP, updated by the Principal Investigator to incorporate 
technical comments, and then approved by Technical Liaison before this task is considered complete. Holding a TAP meeting 
to discuss the draft report and review comments is strongly encouraged. TAP members may be consulted for clarification or 
discussion of comments. 

Task 9: Editorial Review and Publication of Final Report 
During this task the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure it meets the publication standard. This task must be completed within the contract time because the editors will 
provide editorial comments and request information from the Principal Investigator. 

Task Deliverables 
. 

Task: Deliverable<s): 
1: Final Project Deployment Plan and Schedule 

2: A Summarv Report, describing the orooosed eauioment deolovment 
3: A Summarv Report describing the final deployment and data collection schedule 
4: A Summary Renart, describing the non-SWZSN congestion and aueue characteristics 

5: A Summary Report, describing the with-SWZSN congestion and queue characteristics during the 2016 
construction season 

6: A Summary Report, describing the final with-SWZSN congestion and aueue characteristic 
7: AS ummarv Reoort, describing the evaluation results 
8: A Draft Reoort and Final Reoort Aooroved fur Publication 
9: Final Published Report 

PROJECT SCHEDULE 

2015 2016 
1 2 3 4 5 6 7 8 9 1 1 1 1 1 

Months: 0 1 2 3 4 
Task 1 x x x x x 
Task2 x x x x x 
Task3 x x x x x 
Task4 x x x x x 
Tasks x x x x x x x x 
Task6 
Task 7 x x x x x x 
Task 8 
Task 9 

-6-
(CSS/CM Last Reviewed 06/22/2015) 



MnDOT Contract No. 99008 Work Order No. 224 

2017 2018 
1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 

Months: 5 6 7 8 9 0 1 2 3 4 s 6 7 8 9 0 1 2 3 4 5 6 7 
Task 1 
Task2 
Task3 
Task4 
Tasks x x 
Task6 x x x x x x x x x 
Task 7 x x x x x x x x x x x x x x x x x 
Task8 x x x x x x 
Task 9 x x 

Task: Draft Deliverable Due Date: Final Task Anoroval Date: 
1: January 31, 2016 March 31, 2016 

2: April 30, 2016 June 30, 2016 
3: May 31, 2016 July 31, 2016 
4: June 30, 2016 Au011st 31, 2016 

5: December31, 2016 February 28, 2017 
6: October 31, 2017 December 31, 20 17 
7: March 31, 2018 Mav 31, 2018 
8: July 31, 2018 September 30, 2018 
9: November 30, 2018 

Key Milestones 

Kev Milestones Tarn:et Date Descriotion 
Kick-off meeting November 2015 The kick-off meeting must take place five months 

before the start of the construction nroject 
Base conditions data collection April 2016 This is the anticipated one-month before SWZSN 

system deplovment date 
2016 Construction season evaluation December 2016 TAP meeting to discuss the findings during the first 

season of ooeration of the svstem 
Preparation of the 2017 Construction season March 2017 TAP meeting and deadline for planning the data 

collection and monitoring during the 2017 construction 
season. 
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