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ARTICLE INFORMATION ABSTRACT

Original Research Paper The main goal of this study is to extract an algorithm for truck-semitrailer lane change maneuver
Received 23 June 2017 decision-making in real dynamic environment. In order to accomplish this aim, a new method for
Accepted 14 August 2017 determining decision-making constraints is applied based on the kinematics of the truck-semitrailer. In

Available Online 08 September 2017 . . . o Lo -
vatiable niine B8 Septemboer this approach, the various points of the truck-semitrailer are evaluated in different conditions when lane

change maneuver is in progress and the critical points of the truck-semitrailer are defined according to

Keywords: ... . . . o

Truck-semitrailer the present method. Critical points are used as the main points of truck-semitrailer to apply the
Lane change constraints. In order to enhance the efficiency of the methodology, new offline dynamic realistic method
Trajectory planning is used based on a four DoF dynamic model of truck-semitrailer. By this approach, a relation for

Decision making algorithm minimum time of the maneuver is extracted based on the dynamic model of the truck semitrailer and

environment features. Based on the results of the simulation assays, the minimum reliable time for lane
change maneuver is chosen and decision-making strategies are proposed for the lane change maneuver
of the vehicle in real dynamic environment. To validate the algorithm, first, dynamic model is verified,
then the algorithm is applied to a truck-semitrailer sample. The results show that the methodology is
accurate and applicable based on graphical validation.
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Table 3. Compliance time for 3c, 3p and 4p based on lane change
maneuver period of time
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Table 2. Lateral difference between 2c, 2p and 1p from 4A at critical
time of longitudinal compliance
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Fig. 4 lllustration of truck-trailer and other vehicles in second, third and
fourth states
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Fig 6 The dynamic bicycle model of truck-trailer
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Fig 7 Steering angle of front wheels of truck-semitrailer in double lane

change maneuver
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Fig. 5 Path of lane change maneuver for the three points 3c, 3p and 4p
by taking C; as main constraint
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Fig. 11 Yaw rate in the truck and trailer based on the steering angle
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Fig 8 Yaw rate of tractor and semitrailer in dynamic and trucksim
models in double lane change maneuver
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Fig 9 Articulation angle of truck-semitrailer in dynamic and trucksim
models at double lane change maneuver
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Fig. 12 Three-dimensional amended time surface to lane change
maneuver by taking three parameters weight, friction and speed of the
truck-trailer and original surface
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Table 5 truck semitrailer parameters for simulating
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1.6 (m) Lront 1.959 (m) R
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0.438m (1.8m)
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20679 kg m? (238898 kg m?)

3335 kg m? (120024 kg m?)

602 kg m2 (5756 kg m?)

11.63 kg m?

380 kNm/rad
(684 kNm/rad)

800 kNm/rad
30000 kNm/rad

1.115 m (2.583m)

5.653m, 2.047m

1.959m
1.31m

9m
6525 kg (4819kg)

33221kg (30821Kg)

0.4 m
2.04m (2 m)
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Table 6 the possible different conditions to the truck-trailer lane change
maneuver and the proposed time
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t t, >t =ty >t >t 18
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