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Table 1 Notation concerning the vehicle and
engine

Symbol Significance Unit
v vehicle velocity m/s
∆v vehicle acceleration m/s2

s vehicle distance m
M vehicle mass kg
1
2
ρCdA aerodynamic resistance N

Ft vehicle driving torque N ·m
Fb vehicle braking torque N ·m
crg rolling resistance N
α road slope %
m injection quantity mg/cycle
γ openness of EGR valve −
θ fuel injecting angle −
β openness of VGT valve −
Te engine output torque Nm
bi fuel consumption g/kWh

Table 2 Selection of parameters and constraints
in simulation

Parameter name value

ω1 10−8

ω2 10−8

vmin 0

vmax 13

∆vmin 0

∆vmax 15

Ftmin 0

Ftmax 12000

Fbmin 0

Fbmax 8000

umin [0, 0,−10, 0]T

umax [40, 0.3, 10, 1]T

∆umin [−4,−0.03,−1,−0.1]T

∆umax [4, 0.03, 1, 0.1]T

Figure 1 Vehicle velocity and emission

Figure 2 Engine torque tracking error

Figure 3 Fuel consumption


