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input value time

Throttle valve Continuous Continuous
Fuel injection Continuous Discrete
Spark ignition Discrete Discrete
Clutch Discrete Discrete
Gear Discrete Discrete
Resistant torques Continuous Continuous
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n - engine speed
F - generated force
V - vehicle speed
D - comfort

K - key
G - gas pedal
T - clutch and gear
B - brake pedal
C - cruise control
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V(t) - throttle motor voltage (t) - throttle angle

n (t) - crankshaft speed p (t) - manifold pressure

V(t)

α (t)

motor dynamics

p (t)

air dynamics

n (t)

a
V(t)
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T (t) - generated torque e(t) - torsion angle

n (t) - crankshaft speed

(t) - crankshaft angle p (t) - wheel speed

T (t)

power-train dynamics
ζ(t)

ζ(t)

θ(t)
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cylinders

intake manifold power-train
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engine cycle torque profile

torque generation delay

air intake
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ECC01

HSCC1999
ACC2000

MECA2001

Automatica 1997
CDC97, 98

HSCC98,MNTS98

CDC98, 99
IJRNC2001

CDC2000

MECA01
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nn00 TTLL
MM

sparkspark

(t)(t)

n(t) n(t) nn00

clutch clutch 

TTLL(t)(t) [[0,T0,TLL
MM ]] ..

Maintains the crankshaft speed within a specified range.Maintains the crankshaft speed within a specified range.
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q(k)q(k) sparkspark

m(k)=mm(k)=m00

q(k)q(k)in in {{0, 0, mm00 // (A/F)(A/F)stoic stoic }}

u(t)u(t)

q(k)q(k) sparkspark
u(t)u(t)
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(t)(t) q(k)q(k) sparkspark..

TTRR

||aaoscosc(t)| (t)| aathresthres

00 j(t) j(t) JJMM

(A/F)(A/F)minmin m(k) /m(k) / qq (k) (k) (A/F)(A/F)maxmax

u(t)u(t)

q(k)q(k) sparkspark

(t)(t) T T uu
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a(t) j(t)

jM

±athres

motion generation

hybrid closed-loop system
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(t)(t) (k)(k)..

TTRR

||aaoscosc(t)| (t)| aathresthres

(A/F)(A/F)minmin m(k) /m(k) / qq (k) (k) (A/F)(A/F)maxmax

(t) (t) (t)(t)
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VV (t)(t) q(k)q(k) sparkspark..

TTrefref (t)(t)

(A/F)(A/F)minmin m(k) /m(k) / qq (k) (k) (A/F)(A/F)maxmax

llminmin ll (k) (k) llmaxmax

TTrefref (t)(t) T(t)T(t)
pprefref (t)(t)

pprefref (t)(t) p(t)p(t)

TTrefref (t) (t) 
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