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Abstract 

 
GPS-based real-time navigation apps via smartphones have become ubiquitous and are used in our everyday 

commutes. This has led to the exponential growth of real-time traffic data where it is utilized by several popular 

routing service providers such as Google Maps, Here, Bing Maps, Waze and MapQuest which all aim to provide the 

fastest route for travelers. Such map providers use historic and real-time crowdsourced traffic information to calculate 

the Estimated Time of Arrival (ETA) and construct the fastest route. However, there is no or limited information on 

whether these map providers are truly providing valid or accurate information. The purpose of this study is to gain 

insight and assess the quality of traffic information these popular online maps provide in terms of ETA. The 

methodology of this study includes two elements. The first element’s objective is to collect traffic data from all the 

different map providers (mentioned above) by developing and deploying a web mining system to collect travel time 

estimates. A web mining system was also deployed to crawl the ground truth (or observed) traffic data from physical 

loop detectors and electronic toll tag readers that is publicly available provided by the New York DOT. For the second 

element of this study, a case study for the Manhattan, NY area was conducted with the observed and estimated traffic 

information to present a descriptive analysis. The data collected is grouped into three categories (rush hours, non-rush 

hours, and weekend). The ability to assess the quality of traffic information enables map service providers to improve 

the quality of their services and empowers the user to determine the services that best serves their needs. 
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1. Introduction 
 

GPS-based navigation apps are meant to conveniently direct a user from a given source to their destination. Many 

different apps with this functionality exist, namely Bing Maps, Google maps, Here, MapQuest, and Waze, which all 

report different Estimated Times of Arrival (ETAs). A real-time source of traffic data from a given sample area that 

could also be marked on navigation apps could provide insight into the accuracy of such apps, which could aid users 

in better determining ETAs and providing feedback on the accuracy of these navigation apps. By comparing the ETAs 

given by these navigation apps at a given time to open source real-time traffic data collected at the same time from 

the New York’s Department of Transportation (NYDOT), a conclusion can be drawn to help determine the accuracy 

of these apps. 

 

 

 

 

 

 

 

 



780 

 

 

2. Methodology 
 

2.1 Web Mining System 
 

To compare the Estimated Travel Time (ETA) acquired from the five popular online maps, Bing Maps, Google maps, 

Here, MapQuest, and Waze, and the Actual Time of Arrival (ATA) collected from the New York’s Department of 

Transportation (NYDOT) we built a system as shown in Figure 1. A dedicated server (System A) was programmed to 

crawl ETA data from the websites for Bing Maps, Google maps, Here, MapQuest, and Waze every 15 minutes. A 

separate dedicated system (System B) was programmed to crawl real-time traffic data from New York’s Department 

of Transportation (NYDOT) every 15 minutes at the same time as System A across the same route using another 

python code. 

 

 

Figure 1. Layout of the Scraping System 

 

 

2.2 Experiment Setup 

 
An analyzation program calculates the average of all past ETA data collected by System A during the same weekday 

at the same time. Another interpretation program would calculate the average of the Actual Time of Arrival (ATA) 

collected by System B for the same weekday and at the same time. Figure 2 shows the NY Open data that is used to 

collect the ATA. The NY open data contains real-time traffic data on each road segment with a road ID. We identify 

the road segments (road IDs) that we collect through data parsing and cleansing. 

Using these data, a reliable pattern of ETAs and ATAs could be drawn and compared. The data was then segmented 

into weekday (Monday-Friday) averages, and weekend (Saturday-Sunday) averages. Within that segmentation the data 

was further segmented into 8-hour intervals in order to clearly see data from morning rush hour, daytime traffic, and 

nighttime rush hour in order to see if these events have any effect on the data. 
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NYC Open Data 

 
Figure 2. NY Manhattan Open Data 

 

2.3 Case Studies on Routes 

 
The case study on where the data was collected for the five popular online maps, Bing Maps, Google maps, Here, 

MapQuest, and Waze is shown in Figure 3. The starting point and destination were carefully selected so that all the 

applications showed a route that was identical and had a similar distance. In addition, each road segment was checked 

to ensure the ATA data collected from the New York Department of Transportation (NYDOT) was available. The 

selected start point is at 26 Morris Street, New York, Ny 10006, and destination at 830 12th avenue, New York, NY. 

 

 
 

Figure 3. Case Study on identical Routes - NY 
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3. Results 
 

The data that was collected over the course of 2 weeks. The graphs in figure 4 shows the ETA (Estimated Time of 

Arrival) for all mapping services that we compared, as the ATA (Actual Time of Arrival) for both weekdays (Monday 

- Friday), and weekend (Saturday - Sunday). This data shows an overview of how the arrival times differ. Any point 

in the graph where the ETA and ATA do not line up is an indicator of difference and therefore an incorrect ETA. 

Across both of these graphs in figure 4 there are few occasions where any of the graphed ETAs and the ATA meet at 

a common point, therefore the ETAs are mostly incorrect. 

 

 

 

 

Figure 4. Collected travel time ETAs and ATA based on collected NYDOT data 
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   Another set of graphs shown in figure 5 shows the difference between the ETA from all the mapping services and 

the ATA across the same weekday and weekend days. This provides a view of the data that is easier to interpret for 

the original purpose of this research, to find how severe the difference is and determine which service provides the 

most accurate estimation. 

 

 

 

 

Figure 5. Difference between Average collected ETAs and the ATA for each 15-minute interval 
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Table 1 shows the interpretation of the data, by both segmenting the data across 8-hour intervals throughout the 

days from 0:00-8:00, 8:00-16:00, and 16:00-0:00, and showing the final average from the weekends or weekdays. 

These time slots were chosen as they accurately separate the data based on morning, midday, and nighttime traffic. 

The weekday data shows that on average MapQuest was the most accurate mapping service, having the least severe 

average difference between its ETA and the ATA, and Bing was the most inaccurate service, having the greatest 

average difference between its ETA and the ATA. The weekend data shows that on average MapQuest was the most 

accurate and Bing was the most inaccurate. 

 
Table 1. Segmented numerical representation of collected data on ETAs most accurate to the ATA 

 

 

   MapQuest appeared to be the most accurate service during the weekend despite never appearing as being the most 

accurate during any of the 8-hour time slots because it was on average the least incorrect throughout the day. On almost 

every time slot Bing Maps was the least accurate, so a conclusion can be easily drawn regarding how Bing Maps 

compares to the other mapping services. However, the Most accurate service during any of the given time slots appears 

to be mostly different and more spread out making it difficult to definitively assess which service is the most accurate. 

This data was only collected over 2 weeks and further collection may change these results and provide a clearer answer 

to the question of which service is most accurate. 

 

 

4. Conclusion 
 

GPS-based navigation systems are regarded as being a reliable source of navigation. By comparing the ETAs given 

by these navigation systems at a given time to open source real-time traffic data collected at the same time from the 

New York’s Department of Transportation (NYDOT), a conclusion can be drawn to help determine the accuracy of 

these systems. These navigation systems all have different ways they calculate their routes and will therefore have 

different ETAs. Of the navigation systems tested (Bing Maps, Here, Google Maps, MapQuest, and Waze), the most 

accurate appears to be MapQuest, and the least accurate appears to be Bing Maps. This data could help the app 

developers to improve their systems for the benefit of their users, as well as equip users with the information on which 

system is able to boast the most accurate ETAs. In the future we intend to develop an intuitive website to collect and 

visualize the traffic data for future interdisciplinary research in Computer Science, Data Science, and Transportation. 

We also intend to keep collecting data and continue interpreting it in order to determine a clearer answer to the question 

of which mapping service is the most accurate. 
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