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We chose to compare the following algorithms on a 0.99 mile/1.59 kilometer 
roadway section in Anchorage that becomes heavily congested during the rush 
hour between intersections 2 and 3. 

 
The speed model  
· uses all of the speed and location data that was gathered from an individual  

vehicle traversing a roadway  that has a corresponding edge and divides the 
distance of a roadway by the average speed to determine the time to traverse.  

  
The proportional model  
· uses location, time reported, and distance to determine the amount of time to 

traverse the section based on a proportional calculation of the location of      
vehicle data reporting to the length of the roadway section.  

 
 
0 Locations on Edge Transmitted  
 
     

TTT(2, 3) = (tD – tA) 
 
       
The preceding equation finds the amount of time to traverse from the locations 
that were transmitted, and then multiplies it by the proportion of the distance of 
the edge for which we are trying to determine the weight based on the transmitted 
data. 
 
 
 
 
 
 

1 Location on Edge Transmitted  
 
 

TTT(2, 3) = TTT(2, B) + TTT(B, 3) 
 
 

 = (tB – tA) + (tD – tB)  
 
 
The preceding equation breaks the edge into two different segments based on 

the three locations and times that were transmitted, and then determines the 
weight of the edge by multiplying the time to traverse each segment by the      
proportion of the edge that was traversed in each segment. 
 
 

2 or More Locations on Edge Transmitted  
 

TTT(2, 3) = TTT(2, B) + TTT(B, C) + TTT(C, 3) 
 

= (tB – tA)  + (tC – tB) + (tD – tC)  
 

       The preceding equation breaks the edge into three different segments based 
on the four locations and times that were transmitted, and then determines the 
weight of the edge by multiplying the time to traverse each segment by the      
proportion of the edge that was traversed in each segment.  The middle term (tC – 
tB) is completely on the edge, so the proportion of the edge that is traversed by 
that term is 1.  
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· In Anchorage, we currently have 80 vehicles equipped with tracking devices that  
report the speed, location, and direction of the vehicle to a central server via a V2I 
architecture every 10 to 60 seconds.  

· The roadway section was traversed by 22 probe vehicles at different times of the 
day, including rush hour and light or no traffic.   

· The speed limit on the roadway is 45mph/72kph, which would take 79 seconds at 
the posted speed limit without any delay from traffic signals or vehicles.  

· The average amount of time to traverse this roadway based on the 22 probe vehicles 
was 148 seconds, or 2 minutes 28 seconds.  
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