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TargetLink for ESP Controller Development

CUSTOMERS The most recent automotive

controllers tend to serve more

demanding functions, which in-

creases the complexity of the

implemented control logic. For

example, the Electronic Stabil-

ity Program (ESP) system de-

veloped at Unisia Jecs Corp.

supports oversteer and under-

steer control. Compared to

ABS, the code of the ESP sys-

tem is up to 3 times longer. The

demand for shorter develop-

ment cycles increases the pres-

sure on design engineers to

come up with new products.

We therefore evaluated the

dSPACE production code gen-

erator, TargetLink, and its im-

pact on the development pro-

cess.

A Natural Decision

The control logic is developed on

the basis of a MATLAB/Simulink/

Stateflow environment. The con-

version of the graphical specifica-

tion into C code is usually done

manually for use in a production-

type electronic control unit (ECU).

Consequently, we investigated if

a tool can be applied to generate

the production code automati-

Simulink model for slip-angle estimation with an observer.

cally. Since TargetLink works hand

in hand with Simulink, we de-

cided to evaluate TargetLink’s

suitability.

Starting Small

We chose the vehicle slip-angle

estimation module for the evalu-

ation, which is the core element

of the ESP controller. The corre-

sponding algorithm performs a

slip-angle estimation, which is

implemented by an observer

methodology. The input data in-

cludes steering angle, yaw rate

and lateral acceleration. The con-

troller also contains error-sensi-

tive integrators and various other

types of control functions, which

increases the code size consider-

ably. We compared the handwrit-

ten C code with the code gener-

ated by TargetLink. This compari-

son covered code size and execu-
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tion time, and was carried out ac-

cording to ANSI specifications. In

other words, no processor-spe-

cific code was generated since at

that time there was no optimiza-

tion module available for our

processor types.

The Comparison

For evaluation purposes, we tried

the TargetLink code on various

types of processors, with either

RISC or CISC cores, from

Mitsubishi and Hitachi. We par-

ticularly had a close look at port-

ability and compared the hand

code with the generated code.

What we found was this: The

TargetLink-generated code for the

ESP controller

performed iden-

tically on each

examined pro-

cessor. In con-

trast, the ESP

controller we

coded manual-

ly always re-

quired further

modifications,

even though

our program-

mers thought

they complied

with the ANSI standard fully. This is

especially important when trans-

ferring the code to a different pro-

cessor type. With TargetLink, the

time for porting the code is de-

creased by 75%. The maximum

increment in code size is only a

few percent, except for the

Mitsubishi M32R. The code for

the H8S and the M16C is actually

smaller than the hand code.

Since the TargetLink code shows

improved execution times, we

achieved a better performance

than we initially thought by go-

ing for the SH705, H8S and

M16C.

The Consequences

Based on our findings, we de-

cided to opt for TargetLink as the

tool to code the ESP controller.

TargetLink has now become the

standard for generating produc-

tion code in our development

department. In our opinion,

TargetLink’s most important fea-

ture is the ability to generate the

code directly from the Simulink

diagram. Our engineers achieved

a highly-efficient development

process with TargetLink without

any assistance from program-

mers. This is extremely important

in a real vehicle environment, es-

pecially when carrying out off-

site tests such as winter test

drives.

Future Plan

We intend to use TargetLink for

coding projects with greater com-

plexity and even more code. This

will require improved libraries.

Here we expect further progress

with the use of TargetLink 1.2.
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Hand code for the H8S needs further amending

due to overflow.

Please note that this article

only reflects TargetLink’s ca-

pability to generate ANSI C

compliant code. If you use the

optional TargetLink Optimiza-

tion Modules, you can

generate target-specific code,

which takes full advantage of

processor and compiler-

specific features.

TargetLink Optimization Mod-

ules with TargetLink 1.2 are

now available for various

types of processors, such as

Mitsubishi M32R,  Hitachi

H8S or Motorola HC12.
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