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Abstract

This thesis introduces a new method to describe the condition of highways
and classify them as congested or uncongested. This was implemented by
recording a video and sorting the number of lane change orders instead of finding
the traffic density, delay, and flow rate. Data was performed extracting from the
video and a microscopic simulation for it to study the driver’s behavior and create
the statistical model. Thus obtaining the mathematical relationships and
coefficients that illustrate that process, after verifying the reliability and

calibration of these variables.

The study area was selected by choosing five segments of multilane arterial
roads (six lanes divided) in the East of Mosul city. These segments were selected
to be as similar as possible in the geometric configuration as well as traffic flow.
After that, cameras were installed according to criteria to record traffic movement
and for a time not less than ten hours for each segment, and the workdays for
traffic movement. Videos were uploaded using the GoodVision traffic data
recognition program. These outputs were converted to be entered into the PTV-
VISSIM traffic simulation program in addition to the other geometric information
needed by the program to complete the analysis process and find traffic flow
parameters. In the extraction process, the normal distribution and the uniform
nature of the data representation of the observed event on the segments were
examined using the Z and K-S tests, results were found normal and significant.
Results were verified and the traffic parameters such as density and flow rate were
checked to ensure the nature of the traffic flow. The process was also verified
using the vehicle motion graphic representation method (Vehicle Trajectory),

which is the initial examination to estimate the new variable.

A new variable has been extracted, which is one of the traffic movement

variables, which depends on the percentage of complete and proper lane change



within the parameters imposed by the simulation program, which is called the
Lane Change Occupancy factor (LnChOc.). The statistical model was derived
using SPSS for the new variable. It describes traffic conditions on highways and
the results are verified and calibrated in different ways. A simple statistical model
was obtained to estimate the traffic movement from this variable and vice versa
from the following equation: and some results for critical traffic on multi-lane

roads in Mosul City were obtained as follows:-

»  LnChOc = 45.559 = One lane change per 46 Vehicle hour
»  Max. flow rate = 2558 pcphpl

»  Critical Density = 48.925 pcpkmpl

»  Optimum Speed = 52.28 kmphr

Likewise, the acceptable gap time for the lane change process was studied
using the questionnaire form that was prepared and distributed. Results indicated
that the waiting period for the completion of the required lane change operation is
identical to the results in the traffic movement analysis, as well as full support for
the process of completing the lane change process and connected with the

calculated gap to ensure the correctness of the results.
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