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Execution of BLDC Motor using Fuzzy Logic
Controller on Propulsion Application for Hybrid
Vehicle System

KVNS Pavan Kumar, S.Prakash

Abstract: This research Paper proposes the Brushless DC motors
control (BLDC) could accomplish higher execution looking into
effectiveness in examination for old brushed DC motor
controlling which is difficult to control because it requires a phase
for switching circuit. This work proposes a fuzzy logic control for
brushless DC motor for axis based on Hall Effect by applying
sensor control system and also it produces brushless motor for
rearranging the three phase conduction mode model. At long last
this paper may be with create efficient control methodologies on
enhance driving dynamics on the mechanical dynamic consider of
propulsion method. The recommended control method stabilizes
those controls services (speeds) done by controller of brushless DC
motor drive (BLDC). On behalf of settling 2 wheels also physical
favorable circumstances of BLDC motors are associated straight
forwardly of the tires by improving the rotor speed. The
parameters such as power factor, rotor speed, torque ripple, EMF
is compensated & simulation results are tabulated.
Keywords: BLDC Motor, MATLAB

I. INTRODUCTION

BLDC motor also called permanent magnet DC synchronous
motor has an arrangement depending on points of interest for
basic structure, speed torque, high effective response, high
speed range, noise less procedure and more existence the long
life. Jointly every last bit these reductions makes BLDC
motors a chance to be additional suitableness alternative for
industry for example, such that electric vehicle based
propulsion systems, robotics and home appliances [1] [2].
The brushless motor needs an electrical circuit and also
operating standards which is compatible to permanent magnet
DC machine but this BLDCM requires an electronic control
circuit that replaces the collector system in MCC for the entry
current which is important phase to process the motor torque
that rotates the rotor. Those everlasting magnets of the
Brushless motor develops an approach Similarly that prepares
a magnetic flux that makes purported nether EMF voltages
present in static coils for a trapezoidal shape that controls
from that sort of motor relies basically by the voltages brought
by the situation of the rotor. To guarantee handy presentation,
majority of the data on the situation of the rotor is that main
influence but the location data is perfect, superior to those
flows toward the near the torque will be reduced, and that
ripples need aid those main drawbacks that sort of motors.

Those purpose of the rotor place is completed in dual ways:
Initially system may be the sensor low control seemed in 1975
[3], this kind is often dependent upon the identification of the
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back-EMF, those the majority mainstream would those zero
crossing [4], the third harmonic detection [5] and the
spectators [6], the issue for this kind for command will be that
the voltages prompted would low toward low speed and even
zero during rest, which strengths the utilization of the assistant
start circuit [7] also filter circuits also heavy compensation
algorithms [8].

The second control technique will be known as sensored; it
utilization location sensors for example, such that encoders or
regularly hall Effect sensors put in the stator should figure out
those position of the rotor [9]. In the literature, Different
control laws have been used, the PID command [9], sliding
mode [10], DTC [11]. In this worth of effort also will succeed
the parameters of the motor around which those by pulsating
torques or whatever available sources of trouble which
influences motor desire speed, a closed loop speed control
may be actualized utilizing an fuzzy logic controller on focus
straightforwardly those duty cycle of the pulse width
modulator (PWM) of the DC-DC convertor. This paper
available a speed control of a 3-phases BLDC motor, with
Hall sensors introduced in the stator. A brushless DC motor
drive may be regulated utilizing power electronics converter
with give those required control movement of the wheels. The
suspension control frameworks created today necessities
exact mechanical demonstrating. These mechanical
parameters are compelling reason to a chance to have
coordinated of the discrete subsystems/workings so as should
give vehicle steadiness and controlling [4]. Though, those
optimal driving dynamics dismiss just that attain at the tire
drives once constantly on wheels besides on the whole 3
guidelines could be impacted and measured unequivocally

[5].

I1.BLDC MOTOR

The measured brushless DC engine comprises of a three
phase winding stator likewise a lasting order rotor fig. 1 and
its windings compelling reason help star joined. The engine
might be functioned to two periods conduction mode to which
each period voltage will make energized with a between time
starting with interim about 120° electrical Similarly as
expressed Eventually Tom's perusing the rotor electrical
position, in a far-reaching way there need aid six separate
sectors, it need on furnish two stages are powered, person is
connected with those sure terminal of the dc transport +VDC
and the separate will -VDC, fig. 2. That rise to model of the
BLDCM drive system by the suspicion about three-phase
symmetric stator windings will be indicated in fig. 1.
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Figure.1. BLDC motor for fuII brldge driving circuit
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The below equation have been derived the terminal voltage of ..\
three phase stator winding is stated as
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Here Va, Vb, V¢ are voltages, la, Ib, Ic are currents and ea, Fig.2. Six steps switching sequence
eb, ec are the phase EMF of the terminal for 3 phase stator
winding, R is the resistance and L is the inductance of stator

where Q stands for rotor angular velocity of electromagnetic Il. BLDC MOTOR CONTROL SCHEME
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Figure.3. BLDC motor Circuit

| 6 |0|0|1{Q|-06|DC-|0FF|DC+|

Initial sequence characterized by 1,.=1, I,=1, 1.:=0 where Uy, is

Table.1. Truth table for Hall effect sensors and gate states ~ 9reater than 0
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Figure.4. BLDC motor circuit for the sequence 1
Consider Ra = Rb and Ra = Rb . we have:
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Where: L=(La - M) and M is the mutual stator inductance.

We have:

E =E =KQ-E_ )

Thus the expression of Uab is:

Unb =V4 -Vb =2Ra I+2(L.1 -M) % +2Em (6)
By posing
R=2R, L=2(L,-M) and E=2E_  (7)

We obtain an expression which is the same as the electrical
equation of the DC machine:
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In the same way, study the additional zone; lead us of the
electrical comparison of a DC motor over. The control of the
self driven BLDC motor may be accordingly comparable on
independently energized DC motor the place the speed will be
directly proportional to the voltage connected of the motor
terminals.

Q=K*V and v=[E;’T]*vbus )
T

Here T is said to be the switch cycle and d is the duty cycle
shown in fig 5. Q is said to be rotor speed and Vs is the DC
input voltage of inverter and K is the speed ratio of the motor.
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Figure.5. PWM switching inverter in impulse mode
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IV. FUZZY LOGIC CONTROLLER

Today, fuzzy regulation may be an main branch about
regulation innovation. The fuzzy controller need attained
those best achievement over industrial furthermore
business applications for fuzzy techniques. Fuzzy
controller would nonlinear controllers. Three phases about
treatment occur for an fuzzy controller figure.6.
fuzzification and defuzzification [10].
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Figure.6. Fuzzy logic controller
Fuzzification : here this step transforms and measures the
method under fuzzy situation by the ability to take the
necessary number of characterization and allocation of fuzzy
sets shown in fig 7.
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Fig. 7. Membership plot for input and output
Inference: It comprises and connects the input variables of

regulator by output variables of linguistic mental rules
recognized by human capability shown in table 2.1t interprets
the movement or semantic choices for supervising the retreat
controller from front side in any circumstance that shows the
entrance of the controller. Every rule is made up of the state
depending on symbol ‘IF’ for beginning and symbol ‘“THEN’
for the conclusion.

Defuzzification: In order to have the concern on the
membership functionality and establishing the rules of the
activity we introduce the defuzzification state that transforms
the control value to fuzzy domain and then to signal domain.

Fuzzy Logic
Controller
1 1
@ M\
Out1
Unit Delay Unit Delay1

Derivative

Fig. 8. System structure of fuzzy logic control.
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Table.1. Rule based Fuzzy

V.CONTROLLER IMPLEMENTATION

In those start we continued to the standardization of input and
output yield to controller would the sum converted should a
quality the middle of -1 and 1 so we divide and derivate the
errors depending on highest values. Integrated circuit
provides the worth of the duty cycle for attacking the motor
by taking the output values among -1 to 1 and multiplies them
by front values.

M

Fuuzzy Lagic
Cantroler

Lt Delay
Figure.9. Fuzzy logic controller in simlink scheme

Ge=1/3000 input error gain i.e created among -1 and 1 which is
divideddepending on the highest speed value, Gde=1/33 error
derivative gain used for the difference for high value varied
from open loop test. e(k)-e(k-1),33 is the high value and
Gout=0.03 is a calculation step for 0.1ms.

Electric Vehicle based Propulsion System

Fig.10.General electric vehicle based propulsion system
configuration

VI. SIMULATION RESULT & ANALYSIS

Fig.11 simulation design of fuzzy based BLDC propulsion
system
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Fig. 12: 3 phase BLDC fed voltage & current
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Fig 13: (a) active power (b) reference speed & propulsion
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Fig 13: power factor (PF 0.7) & dc voltage (Vdc 500)
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VII. CONCLUSION
This research work presented a speed control and torque
ripple decrees of the BLDC motor utilizing an advance fuzzy
and Hall Effect sensors. A fuzzy logic controller is actualized
should control those motor speed. This work developed a
single model of mechanical dynamics of a 2- wheel. In this
paper we can find that power factors is 0.7 dc injected voltage
is about 500V dc for analyzing and simulating results. In
order to test the controller performance of BLDC drive a
simulation must be created. The torque balances the EV for
stabilization of the vehicle during emergency and standard
driving for drivers. Diverse determination cycles are
mimicked also exhibited. In any case we haven’t investigated
that framework in distinctive state. Next critical examination
of the framework in distinctive state will make the future more
attractive.
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