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Welcome!

• My name is András Keleti

• Born 1993 in Budapest

• I live in Dunakeszi (20 km to Budapest)

• I was a student of  the 300 years old Piarist Highschool

• Since this year I study Mechatronics at the Óbuda University
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References

• Robert H. Bishop: The Mechatronics Handbook
• Lecture slides of István Nagy, Phd
• www.bosch.com
• www.youtube.com
• www.totalcar.hu
• www.wired.com
• www.mercedes-benz.com
• en.wikipedia.org
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The aim of my presentation

• I would like to show you how are the mechatronic
systems structured and modelled through an 
example.

• For the best understanding I had chosen a daily
example: the car.

The future: Autonomous drive

• Nissan want to put on the market the intelligent ’Leaf’ up to 2020

• Mercedes-Benz testing the self driving S500 in the real traffic

• Toyota, Volkswagen, Volvo and Bosch also work on this kind of 
developments

• Every carmanufactory have driver-assistance systems

Autonomous
drive car

Parts of a mechatronical system

• Sensors
• Sens the enviroment

• Actuators
• Controlling or moving

• Micro processors
• Give the commands
• Process and select the solution
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Parts of a mechatronical system Modelling of mechatronic system

We can modell:
• Electromechanical system
• Structures & materials
• Sensors & actuators
• Mechanical systems
• Electronically systems
• Fluid power systems
• Simulations for MEMS
• The physical basis of analogies

Modelling of mechatronic system

• Electromechanical system
Usually the mechanical power (Pm) is calculated and
converted to electrical (Pe).

Pm= η.Pe

Pe = U.I; Pm = M.ω = Frω = Fr.v/r = F.v ⇒ U.I=F.v

The formula has to be extended by the frictions forces

Fapp=Ff+Fw,

where Ff is a frictional force, μ - friction’s coefficient:

Ff= μFN = μ.mg.cosθ and FW=mg.sinθ

From this all :

Fapp=μ.mg.cosθ + mg.sinθ

The necessary motor power is:

Pm = ηPe = Fappv

Modelling of mechatronic system

• Electrical modelling of a flashlight:
Us=UDc1+UDc2;

Req=R1+Rc; where R1 is the resistance of
the coiled connector; Rc is the resistance
of the metal case, Rl is the load (lamp)
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Modelling of mechatronic system

• Modelling of Sensors & Actuators:
Disparity between the images:

Consider 2 cameras with parallel optical axes by distance „b” (see 
figure)

If xl,yl,xr,yr are measured with respect to the centres of the left
and right lenses respectively, then:
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Where: the coordinates x,y,z of the point „P” are measured with 
respect to the global origin. Also out of the plane is valid:
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Simulators and PC programmes

• MATLAB with Simulink

• Hopsan

• VisualSim

Based on C++ programming language
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Summary

• Useful fast developing technology

• Actuator – sensor – computer

• Easily modelling with softwares

Thank you for your 
attention!

András Keleti
Óbuda University

17 December 2013
Budapest


