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Abstract:
reasonable

In order to study the basic principle and the
length of auxiliary lanes, the original
trajectory data of vehicles in the two-lane exit auxiliary
lane section are extracted by using unmanned aerial
vehicle (UAV) video and the YOLOv3 target detection
algorithm, and the lane

microscopic change
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characteristics and speed distribution features of vehicles
are obtained by Kalman filtering and Frenet coordinate
system conversion. The modified hyperbolic tangent
function lane change model was used to fit the lane
change trajectory, and the goodness of fit for left and
right lane change was 97.48 % and 97.62 %, respectively.
According to the vehicle operation and microscopic lane
change characteristics of the road section, a two-lane exit
auxiliary lane length calculation model was established,
and the auxiliary lane was divided into the right lane
change section, the reaction section, the waiting section,
and the left lane change section. The study shows that the
most important influencing factor in the length of the exit
auxiliary lane is the lane change length, which is
positively related to the driving speed. Compared with the
Route Specification, the calculation principle of the
minimum length of the auxiliary lane is clarified, and the
scope of the auxiliary lane is defined, which provides

reference for flexible application in design.

Key words: traffic engineering; auxiliary lane; lane
change behavior; expressway; auxiliary lane minimum

length
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Fig.1 A frame in the video of Lianhuo Expressway
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Fig. 5 Distribution of change lane location
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Tab. 7 Maximum service traffic volume at three levels

of service
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Tab. 8 Calculation of length of auxiliary lane
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Fig. 12 Comparison of recommended

value and

standard value for length of auxiliary lane
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