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" -Electronic Control Unit (ECU)



ECU Fuel injectors

Accelerator-pedal ja Signal inputs R S E Ir
module . - . ¥ Ox On
Sensor-signal analysis B S 5 B 5 A
Electronic throttle Atmospheric pressure T T8 3
device (angle- ‘% sensor I |
osition senso ; ;s
p " - | Signal processing:

oy lﬁll—l o s

111 Ignition coils
[

— Fuel-injection
Speed sensor
(crankshaft) % SHciRons :

— Cylinder-charge control

Phase sensor — Ignition-timing and

(anshal) dwell-angle calculation
— Cylinder-charge =2 5

é i ol : E Spark plugs
— ldling-speed control
— Lambda closed-oop Electronic throttle device
control (drive)

Intake-air/charge-air Eﬂﬂ@:ﬂ)— — Knock control
temperature sensor — Secondary-air control _é.::u_ BleciicTual parng

Atmospheric pressure — Control of evaporative-
SRS e H Exhaust recirculation valve'

o6 /1
o ]

eyl

Air-mass flow meter

system

Boost-pressure sensor/ — Turbocharger pressure Wastegate
intake-manifold @ control (turbocharged engines)
pressure sensor :

— Immobilizer

. H Tank vent valve

Knock sensor — Cruise control

Tl —D—X Camshaft control

On-board diagnosis

|
Engine-temperature 08 _&_\ SeroRIps oy
Secondary-air valve

Lambda sensors I T10+— e - NN .

Signal outputs Variable-geometry

intake manifold
Exhaust temperature CAN communicatior in
sensor* CT -0

Diagnostic communi- 4&-’\' Fan control*

Terminal 15 @ cation

Clutch switch End-of-iine programming > Actuators
e eson=—— 1 [ Poversuppy e L
Terminal 50* % 7} . k& |_'/ (e.g. diagnosis)
-7 Main relay L 1
m:g:wégwtrg E . '_+12V B —® 1 Faultindicator lamp
i : ; _‘]’_ CAN interface

Input signals WOREH Communication l:.f

*optional ;
@
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Gear Drive

DC Drive Motor

Picture courtesy of Robert Bosch GmbH
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resistance 1.5Q0+0.3Q

inductance (at 120 Hz) 0.9mH+0.1 mH
no-load current <0.8A

no-load speed 4500 min”
lockup stall (typical) 210 Nmm

lockup current (typical) 9.5A

maximum constant current at 212°F 25A
(effective value)

nominal current (no-load) <15A
(average value)

maximum allowed generator current < 10.0 A (must not be exceeded
to protect the magnets)

conditions for learning the index point  angular velocity ® <1V /sec (=20°/ sec)
(UMA adaptation) environmental temperature Ty = 32° ... 212°F
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Abstract:

In this thesis practical Electronic Throttle system is studied. First, physical system is
modeling in math equation , then parameters of modeling identified and modified by
several exprements. In the following control demands reviewed and on this basis we
design controllers that satisfy control demands. We use voltage base control in feedback
and invers control by neural-fuzzy network in feedforward path.

Keywords: ldentification , Modeling , Nonlinear System , Electronic Throttle ,

Neural-fuzzy network , Invers Control , Voltage Base Control .
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