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Erik Hellström, Jan Åslund, and Lars Nielsen

Look-ahead Control
position s

The objective is to minimize the fuel use M on

a drive mission s ∈ [0, sf ] with a given trip time

T = T0. The problem is solved by adjoining the

trip time to the criterion,

minimize
T=T0

M � minimize M + βT

and, on board, computing solutions for a trun-

cated horizon s ∈ [0, sh],

J = min M(sf) + βT (sf)

≈ min M(sh) + βT (sh) + R̃

where R̃ is an approximation of the residual cost.

engine torque T (Nm)

power ẇ = 2πηNT (W)

fueling u (g/cycle cylinder)

flow ṁ = Nnc

nr
u (g/s)

u = f(T, . . .)≈ kT + c

gradient γ = knc

2πηnr
(g/J)

ṁ ≈ γẇ + cnc

nr
N

Δm ≈ γΔw

Energy Formulation
The variation of the criterion is δJ = δM +βδT .

A perturbation in the initial kinetic energy δe for

s = 0 gives, approximately, δJ = −γδe. In this

way, the kinetic energy e can be calculated to an

equivalent fuel energy and conversely. Based on

this, the residual cost R̃ = −γe is proposed. It

is also observed that the value function is domi-

nated by this linear function with gradient γ, and

this allows interpolation on a coarse grid.
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Results

A prototype demonstration has been imple-

mented and tested in a heavy duty truck. The

project milestone has been achieved. [1]

An algorithm for fuel-optimal control has been

developed where the framework allows a proper

physical model of gear shifts. It was shown that

reformulating the problem in terms of energy al-

lows simple integration and coarse grids. Further-

more, it is demonstrated that a linear function in

energy, derived from engine and driveline charac-

teristics, can be used as a residual cost. [2]
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