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Summary

The focus is on minimal fuel consumption in
heavy trucks. Information integration and model-
ing techniques permits optimized control of brak-
ing, acceleration and gear shifting. On-road tests
show substantial reduction in fuel consumption.
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Motivation

Consider a vehicle moving in one dimension,
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Since the road slope is a function of the position
s, a position-variant control law u = u(z, s) is ex-
pected. The approach taken here is to repeatedly
calculate the fuel-optimal control on line.

A drive mission is defined by the position
s € [0, sf]. The look-ahead horizon is defined by
s € [0, sp] where s;, < sy. The general problem is
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where L measures fuel and time use. However,

Status

A demonstrator vehicle has been developed in col-

laboration with SCANIA. Experiments have been
performed on a 120 km segment of a Swedish high-
way with a tractor and trailer combination that
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and the minimization of the propulsive work W,
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with a constraint on the trip time. With few as-
sumptions, it can be shown by variational calculus
that a constant speed v(s) is optimal. However,
due to the large mass of a typical truck even mod-
erate slopes become significant and it is thus not
possible to keep the desired speed on all road pro-
files. Therefore, information about the road to-
pography and modeling of e.g. gear shifts are key
components in this application.

is solved on line where R is an approximation,
obtained off line, of the residual cost.
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A tailored dynamic programming algorithm is

currently used for the optimization. On the stan-
dard portable computer used in the experiments,
tenths of a second are needed to calculate a solu-
tion for a typical horizon of 30 steps of 50 m that
gives 1.5 km look ahead.

increasing the trip time and the number of gear
shifts is decreased with 42% traveling back and
forth, compared to the standard cruise controller.
The work is reported in detail in [1, 2, 3]. The
project milestone has been achieved.
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