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Introduction 
  
 In 1996, the use of a Global Positioning System (GPS) unit as a tool for collecting travel 

time and delay data for Delaware roadways was first investigated. GPS was shown to be at least 

as accurate and efficient as manual data collection using stopwatches, and as a result of this 

success, it has been used to collect data throughout Delaware for the last seven years.  Annual 

reports documenting this effort and summaries of the collected data have been compiled.  The 

Application of Global Positioning System (GPS) to Travel Time and Delay Measurements-1997 

Phase report describes the testing of the applicability and accuracy of the GPS system, while the 

1998 Phase report provides a step-by-step procedure for data collection. 

 Over the past years, travel data were typically collected during peak-travel times between 

mid-September and Thanksgiving; 2002 was the first year in which data was collected in the 

summer as well as in the fall.  In 2003, the summer mileage covered was increased significantly, 

from 652 miles to 896.  This report describes the methodology used to collect these data and 

includes a summary of the collected data. 

 
 
 
 
Methodology 
 
 Because the travel time and delay data collected over the past seven years had proven 

useful in monitoring congestion trends in Delaware, the Delaware Department of Transportation 

(DelDOT) determined that data should also be collected during the summer months on the major 

travel routes to and from the shore points as well. This information is critical to the analysis of 

travel patterns around the Delaware beaches and to the monitoring of congestion on the major 

roads. 
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 All major routes leading to and from the Delaware beaches were covered.  Several routes 

and numerous additional segments were added in 2003.  Because of time constraints, there were 

unable to be completed in 2002.  All of the routes covered can generally be divided into two 

groups: 

 • South-North roads: These included SR 1, US 13, US 113, SR 896 and SR 71, which are 

 primarily used by people coming to and from the northern points (New Castle County, 

 Pennsylvania, New Jersey, Cecil County in Maryland, etc). 

 • East-West roads: These included the roads that are traveled by people from Maryland, 

 Virginia, and Washington D.C. on their way to the Delaware shores (SR 404, SR 14, SR 

 16, SR 20, SR 24, SR 26, and SR 54) 

For each route that was covered, it was necessary to select control points between the 

segments of the roadway.  Control points were located at major intersections or where road 

characteristics, such as number of lanes, speed limit, or development type changed.  Some 

control points were added, deleted, or changed between 2002 and 2003 based on last year’s 

observations.  Once the control points were selected, they were entered into data dictionary files 

using the Pathfinder editing system, which allows control points and specific attributes to be 

added, deleted, or edited.  Data dictionary files allow control points and other roadway attributes, 

such as the speed limit and number of lanes, to be collected with only a click of the mouse. 

Driving the roads that were to be covered by the project before the collection period 

began was very useful. The pre-collection runs helped our teams become familiar with the roads, 

and allowed the distances between control points to be measured. Using the car odometer and the 

predetermined distances, teams knew when they were approaching a control point, and were 

therefore less likely to miss it. 
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 Data was collected on summer weekends between June 15th and the middle of August.  

The majority of beach-goers travel to and from the shore points on Friday afternoons, Sunday 

afternoons, and throughout the day on Saturday.  Data was collected heading toward the beach 

(southbound and eastbound) on Friday evenings from 4 to 7 PM, and from between 9 AM and 

noon on Saturday mornings.  Data was then collected heading away from the beach (northbound 

and westbound) on Saturday evenings from 5 to 8 PM and on Sunday afternoons from 4 to 7 PM.  

These periods were chosen based on DelDOT’s recommendations and on observations during the 

summer 2002 data collection.   

Due to the number of routes to be covered and the need for at least 2 successful runs of 

each route, it was necessary to use two vehicles to complete the project on time.  Two people 

rode in each car: a driver and a data collector.  The latter operated the laptop computer and noted 

each attribute, while the former attempted to approximate the average driver.  While one person 

might feasibly drive and collect data at the same time, this would present a serious safety hazard. 

Each route was driven at least twice in each direction to guarantee the accuracy of the 

data that was collected.  In the event of problems, whether due to equipment failure, weekend-

long inclement weather, or large irregularities in the travel patterns, the roads were traveled again 

to ensure that peak beach-traffic patterns were captured.  Where more than two runs were 

completed, only the results of the two that best captured the peak volume were used.  Once all 

the data were collected, exported, and printed, they were analyzed and summarized on a 

segment-by-segment basis. 
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Differences between Fall and Summer Projects 
 

The same basic methodology is used in both the fall and summer GPS Travel Time 

projects.  In addition, many of the roads covered are the same.  However, there are some key 

differences separating the projects: 

1. Many of the roads covered were different than those covered in the fall.  The fall 

project emphasizes commuter routes, particularly in New Castle County, while the 

summer project covers major beach routes throughout the state. 

2. Instead of weekday morning and afternoon collection times as in the fall, the summer 

data was collected on weekends 

3. In the fall, data is collected separately for both morning (AM) and afternoon (PM), 

and at least two runs of each route are completed in each direction at each time of 

day.  Results are then tabulated separately for AM and PM.  In the summer, there is 

no AM/ PM division.  Thus, roads are covered only twice in each direction. 

4. Because the summer project focuses primarily on statewide, long-distance beach 

traffic rather than short intra-county commuter trips, the roads are not separated by 

county as they are in the fall. 

 

  

Interpretation of 2003 Summer Data 
 

This report includes a data table with all of the collected information arranged by route 

name. The leftmost column contains the name of the route being covered. Each route is then 

divided into the different segments and data is provided in each direction.  To the right of the 

segment names, the table contains the following information: 
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• Distance (Miles) – This is the distance in miles for the given segment of roadway shown to 

the left. When the term “Total” is specified, the distance corresponds to the total length from 

first control point to last. 

 
• Mean Peak Travel Time (Seconds) – This is the average time in seconds that was required to 

travel the length of the segment. 

• Mean Peak Travel Speed (mph) – The average speed of the test vehicle from one point to the 

next is the Mean Peak Travel Speed.  This value is given in miles per hour and is obtained by 

dividing the Distance of the segment by the Mean Peak Travel Time. 

 
• Total Peak Delay (Seconds) – This is the time, in seconds, spent in delay on the given 

segment. By DelDOT’s definition, delay is the time when vehicle speed drops below 5 miles 

per hour.   

 
• Peak Delay Source – This is the reason for the delay noted in the previous column.  Reasons 

for delay include signals, construction, accidents, congestion, pedestrian crossings, train 

crossings, etc.  Traffic signals are the primary cause of delay.   

 
• Mean Peak Running Speed (mph) – This is the average speed in miles per hour that a vehicle 

would travel through the section of roadway if delay were not experienced.  The running 

speed, R, is obtained by the following equation:  

 

DelayPeak  Total - Time TravelPeak Mean 
DistanceR =  
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• Percent Time in Delay – This is the percentage of time spent in delay for the route segment 

shown.  The percentage is found by dividing the Total Peak Delay by the Mean Peak Travel 

Time, then multiplying the quantity by 100.  Example:  

                     

   Percent Time in Delay = 22.8%100x 
360sec

sec 82.08
=  

 
• Number of Lanes – This represents the number of lanes in the given segment. For those 

segments that have varying numbers of lanes, two or more values will appear in this column. 

 
• Posted Speed (mph) – This represents the posted speed limit for the given segment of the 

roadway shown.  For segments with more than one posted speed, the mean of the values is 

shown. 

 

 

Conclusions 

 The summer 2003 GPS Travel Time project continued to show the validity and 

effectiveness of using GPS to monitor summertime beach traffic congestion.  Data was collected 

again on all of the roads that were covered in 2002, allowing for comparisons and contributing to 

the beginning of  

While data collection using a GPS unit is a considerable advancement to manual data 

collection, the system is not flawless and some problems arose.  Occasionally the satellite signal 

was lost, due to inclement weather or tree cover. In a few instances, problems with the laptop 

computers rendered them useless.  In these few cases, manual data collection was necessary.  

Inaccuracy also results because the GPS takes readings only every five seconds.  This is because 
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all of the data processing is manual, and readings every one second would take five times longer 

to process.  A program is now being completed for the fall project and future summer projects 

that will computerize the manual data processing and enable readings every one second.   

Variability in the time of peak traffic volume also caused difficulties.  Because the 

summer project attempts to capture vacation travel, there are numerous factors that cause 

variation in peak time, some of which are weather, predicted weather, and holidays.  If weather is 

predicted to be poor, fewer vacationers go to the beaches, or if the weather is sunny and then 

turns rainy, people usually leave early.  Despite a rainy start this summer, almost all weekends 

were clear and no rainy weather data was included in the final results.  While the data collection 

periods generally coincided with the peak periods, it was difficult to capture the exact peak time.  

Lastly, some human error may have resulted from driving, data collection, and computations. 

 In the future, it is believed that a computerized process to extract the GPS results will 

yield greater accuracy and efficiency.  Additionally, it was observed that data collection on the 

entirety of I-295 and I-95 from I-295 to the Maryland line would serve as a useful expansion of 

this project because summertime Friday and Sunday traffic on those segments far exceeds 

commuter traffic in the fall. 
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