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Appendix A

Auto-Scaling Test Problems

The test problems described here are from the book of Hock and Schittkowski
1981, and used in Chapter 8 to test the automatic scaling theory, before being

applied to the vehicle suspension optimisation problem.

A.1 Hock 2

Objective function:

f(x) =100(zg — 21%)* + (1 — 21)? (A.1)
Constraints:
(A.2)
1.5<2, <3
Starting point:
xXo=1]—21
o=1[-21] (A3)
f(x0) =909
Optimum:
x* =[1.22 1.5]
(A.4)
f(x*) = 0.05042 61879
A.2 Hock 13
Objective function:
f(x) = (21 —2)* + 257 (A.5)
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g(x) =22+ (1 —21)° <0

—2<x; <2
—2< 29 <2
Starting point:
Xo = [-2 —2]
f(x0) =20
Optimum:
x* =[10]
fx) =1
A.3 Hock 15

Objective function:

Constraints:

f(x) =100(xg — 21%)* + (1 — 21)?

g(x)=1—z129 <0

g(x) = -1 — 25> <0

—2<z; <05
1<2y<25
Starting point:
xg = [-2 1]
f(x0) =909
Optimum:
x* =10.5 2]
f(x*) =306.5
A.4 Hock 17

Objective function:

f(x) =100(zy — x12)2 +(1- x1)2
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Starting point:

Optimum:

o
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= 3= 3=

g(x) =21 — 22> <0
g(x) =29 — 2> <0
—05<2; <05

XOZ[—21]
F(x0) = 909
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Appendix B

Vehicle Model Files

Table B.1: Vehicle mass and inertia properties

Body Mass [kg] | Ipzx | Iyy | I:2
body front 682 909 0 0
body rear 894 952 0 0

tyres 31.5 1.2 1.2 2.0
front axle 166 22.3 1 0.13 | 22.3
rear axle 166 2231 0.13 | 22.3
steer link 3 04 | 04 0

- all other links have 0 mass properties.
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