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Functionalities, Structure and examples
of AutomatedSystems(AS)

Summary

1) Basic functionalitiesof an AS
2) Structure of an AS 
3) Examplesof operativesystems

PrecisionMakersX-pert
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1- Functionalitiesof an AutomatedSystem

Exampleof a GPS guidingsystem 

Teejet.com

Objective: keepautomaticallythe tractor on virtual or real trackswithout anyaction of 
the driver. Tracksare automaticallydefinedaccordingto the implementworkingwidth
and the field map. U turnscanbe integratedas well.  
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1- Functionalitiesof an AutomatedSystem

Step1: Manualsteering
with hydraulicassistance

Hydraulicrams are 
activatedproportionally
to the steeringwheel
angle
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1- Functionalitiesof an AutomatedSystem

Step2: Manualsteeringwith hydraulicassistance and GPS guidingassistance 

The driver isassistedand still operatesthe steeringcircuit manually. 
LEDsor alarmsmaypreventfrom unintendedtrajectory.
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1- Functionalitiesof an AutomatedSystem

Step3: Auto guiding

The AS automaticallycontrolsthe steeringwheelusinga rotating
actuatorconnectedto the steeringwheeland a controller. 
For safetyreasons, the driver has the priority on the steeringwheel
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1- Functionalitiesof an AutomatedSystem

Step3: Auto guidingcontrol models
of the trajectory

Different trajectorystrategiescanbe set 
from a mapor with learning
from a referencetravel
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1- Functionalitiesof an AutomatedSystem

Step4: Auto guidingcontrol modelsof the trajectory
on U turns

AutomaticU turn requiresadditionalcontrols(gearbox, enginerpm, 
steeringΣ о Ǉƻƛƴǘ ƭƛƴƪŀƎŜΣ t¢hΣΧ ύ
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1- Functionalitiesof an AutomatedSystem

Step4: Auto guidingcontrol modelsof the trajectory
on U turns
Exampleof a K Turnwith front and back implements
In advance: defineheadlandwidth, defineimplementwidth. 

Steps: Reduceforward speed ςshutoff front PTO - lift front implementς
shutoff back PTO - lift back implement- turn left slowlyςdrive 
backwards90ϲslowly - drive forward slowlywhile turningςlower front 
implementςlower back implementςadjustforward speed. 

мм ǇƘŀǎŜǎΧ
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1- Functionalitiesof an AutomatedSystem

Step4+: Auto guidingcontrol modelsof the trajectory
combinedwith field work
Exampleof a PrecisionMakersX-pert
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Learning by doing: trajectoriesΣ ŀŎǘƛƻƴǎΣ Χ

Part 2 ïStructure of an AS 



DEVELOPMENTOFA TRAININGPROGRAMFORENHANCINGTHEUSEOFICT TOOLSIN THEIMPLEMENTATIONOFPRECISIONAGRICULTURE

1- Functionalitiesof an Automated
System
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Automated
system

Environment

Operator

Schematic representation
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1- Functionalitiesof an Automated
System
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Machine Operator
Definesthe travel, 
set guidelines
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1- Functionalitiesof an Automated
System
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Machine

Environment

Orientateof the 
wheels( Power, 
action)
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1- Functionalitiesof an Automated
System
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Machine

Environment

Information on actual
situation (ex. obstacles, 
slopes, soil resistance
ŦƻǊŎŜΧύ
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1- Functionalitiesof an Automated
System
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Machine
Operator

Inform

Concept of Man - Machine Interface (MMI)
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1- Functionalitiesof an Automated
System
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Environment

Operator

Inform (visualcheck)
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1- Functionalitiesof an Automated
System
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Machine

Environment

Operato
r

Severalfunctionsare necessary:

- Information chainwith sensors, displays 
- Power chain(ex. hydraulics, power transmission)
- Action chain(ex. shift in wheelsdirection) 
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1- Functionalities of an Automated 
System
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The INFORMATION CHAIN isbasedon severalfunctions: 

SENSE:usingsensors(Position, distance, angle, speed, temperature, 
humidity, draft ŦƻǊŎŜΣ ŎƻƴǘŀŎǘΣΧύ 

or indications from the operatorόǘǊƛƎƎŜǊΣ ƪŜȅōƻŀǊŘΣ ǎǿƛǘŎƘΣ Χύ

Anemometer Induction Contact Optical
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1- Functionalitiesof an Automated
System
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The INFORMATION CHAIN isbasedon severalfunctions: 

PROCESS: usingcablewired logics, a Computer or a Programmable 
Automaton

Information from the inputs are computedto provideoutputs 
consideringdifferent types of logics(cf. Part 3)

Wired/ cablelogics Programmable automaton Computer
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1- Functionalitiesof an Automated
System
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The INFORMATION CHAIN isbasedon severalfunctions: 

COMMUNICATEwith the operatorand the interfaces in order to transfer
the information throughprotocolsand ports 

1- Dialogwith the operator: 

ON/OFF
Analogic Digital
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1- Functionalitiesof an Automated
System
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The INFORMATION CHAIN isbasedon severalfunctions: 

COMMUNICATEwith the operatorand the interfaces in order to transfer
the information throughprotocolsand ports 

2- Supervisedcontrolled
systems
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