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Signalized intersections are an important reason that affects emergency vehicle
delays. In other countries, traffic-signal priority systems have been developed that give
special right of way to emergency vehicles. One important input is the queue length at
signalized intersections. Most past studies investigating queue length estimation have
used shock wave theory along with detector data. However, recent past studies have
created models estimating queue lengths from color-code data of Google Maps. The
results show that using Google Maps’ color-code data has good results to a certain
extent. Therefore, the first part of this thesis was to develop and improve the queue
length estimation model by modifying the type of the color-code variable and
comparing it with a new modeling method, namely the Gradient Boosting Machine
method. The results of this first part of the study show that new type variables and
new modeling methods result in better prediction performance for the queue length
estimation model. The model using color-code data on the direction without a prior
signalized intersection has better prediction performance than the direction with a prior
signalized intersection. The red code-code, which reflects low-speed traffic conditions,
is the number one priority for modeling.

However, the study found that the first part of the queue length estimation
model still had high errors. Therefore, the second part of this thesis further analyzed
the effect of the color-code processing resolution on the prediction performance of
the model. It focuses on considering two resolutions: 1) time resolution (Delay in
processing and displaying color-code) refers to the period of time from when the
system receives vehicle speed data on a road until the system finishes processing and
displaying the color-codes, and 2) distance resolution (Road segment length division

for processing) refers to the road segment length that the system uses to process, and



display color-codes. The length of the color-code displayed by the system will be a
number of times the distance of this road segmentation. The results from the second
study show that using color-code data only during red traffic signals in cases where the
time and distance resolution factors are high will result in a better prediction
performance for the queue length estimating model. The dark red and red color-code
variables are still the most important in modeling.

The results of these two studies demonstrate that color-code variables can be
used to create models estimating queue length but the model will provide accurate
prediction performance if the processing to create the color-code has a sufficiently high
time and distance resolution. In the future, it is possible that providers of map data
and color-code showing traffic conditions, such as Google Maps, will be able to develop

and improve the efficiency of displaying these color-code to be faster and high
| resolution. Thereforé, the method for estirﬁating gueue length uéing these color-code |

data will be another useful and convenient option in the future.
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