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THESIS AIM

Research object: ISEAUTO self-driving vehicle.

Thesis tasks:

▪ Theoretical study of vehicle dynamics.

▪ Creating of a dynamics model of ISEAUTO in Matlab and Simulink 

environments.

▪ Making practical measurements and comparison of received 

results.
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ISEAUTO TECHNICAL PARAMETERS

▪ Capacity: 4 + 2 passengers

▪ Speed: 10 km/h, max 50 km/h

▪ Main motor: 47 kW

▪ Unloaded mass: 1160 Kg

Dimensions:

▪ Height: 2,4 m

▪ Length: 3,6 m

▪ Width: 1,5 m

▪ Wheelbase: 2,55 m
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TYPICAL LOSSES OF VEHICLE MOVEMENT
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DYNAMIC MODEL OF THE ISEAUTO
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MOTOR

▪ Torque output.

▪ Rotor speed of rotation.

▪ Motor inertia.

▪ Throttle rate.
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MASS DISTRIBUTION

System Mass, kg Coordinates of CG

Vehicle shell 550 [1220,0,1540]

Motor, gearbox 
and differential 90 [2550,0,350]

Batteries 250 [1420,0,150]

Steering unit 60 [0,0,350]

Cargo 
(passengers) 0-400 [1550,0,870]

Forward axle 100 [0,0,0]

Rear axle 120 [2550,0,0]
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BODY DYNAMICS

▪ Longitudinal and normal forces 

of wheels.

▪ Location of vehicle CM.

▪ Distance between axles.

▪ Surface inclination.

▪ Drag force.
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TRANSMISSION AND DIFFERENTIAL

▪ Gear ratio.

▪ Transmission efficiency.

▪ Differential efficiency.

▪ Transmission parts inertia.

▪ Differential parts inertia.
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FORWARD AND REAR AXLES

▪ Drive shafts efficiency.

▪ Drive shafts inertia.

▪ Suspension stiffness.
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TIRE DYNAMICS

▪ Wheel parameters.

▪ Loading ratio.

▪ Slip ratio.

▪ Type of surface.

▪ Rolling resistance.
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FRONT AND REAR BRAKING SYSTEMS

▪ Geometrical parameters of a disc 

brake (front axle).

▪ Geometrical parameters of a drum 

brake (rear axle).

▪ Braking pressure.

▪ Friction coefficients.



TALLINN UNIVERSITY OF TECHNOLOGY

MATLAB CODE
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MATLAB VARIABLES
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SIMULINK
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PRACTICAL VERIFICATION

Parameter Manufacturer 
data Simulation Error

Maximum speed, km/h 130 138 5,80%

Acceleration time to 100 
km/h, s 15,9 16,4 3,14%
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PRACTICAL VERIFICATION
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PRACTICAL VERIFICATION
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PRACTICAL VERIFICATION
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PRACTICAL VERIFICATION

Practical stopping time, sec Simulation stopping time, sec

1,2

0,8
0,96

0,84

0,82

0,76
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SUMMARY

▪ Developed dynamics model considers main ISEAUTO parameters and its structural 

and drive elements.

▪ Simulation was successfully verified.

Developed model can be used for the following purposes:

▪ Analysis of linear motion of ISEAUTO and prediction its behaviour at any time;

▪ Trace a change in driving dynamics in case of replacing any components;

▪ Optimization of autonomous driving to reduce losses and increase safety.
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