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This research paper compares a conventional proportional-integral (PI)
controller with a fuzzy-based sliding mode controller (FSMC) for speed
control of a brushless DC (BLDC) motor powered by a Landsman DC-DC
converter for electric vehicle (EV) applications. MATLAB/Simulink is used
to model and simulate the proposed system's cascaded control architecture,
which consists of a voltage source inverter and a Landsman converter.
The performance is assessed in steady-state, load-disturbance, and transient
scenarios. According to simulation data, the FSMC outperforms the Pl
controller in terms of rise time (0.064 s), overshoot (0.17%), and settling time
(0.212 s). The FSMC exhibits better resilience, limiting the speed reduction
to 45 RPM with a recovery time of 0.04 s with a sudden load disturbance of 1
Nm. The findings verify that the FSMC is appropriate for high-performance
BLDC motor drive systems in electric vehicle applications because it provides
improved dynamic response and disturbance rejection.
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1. INTRODUCTION

The brushless DC (BLDC) motors are well known for being the best option for electric vehicle (EV)
applications because of their great durability, power density, and efficiency. In contrast to traditional brushed DC
motors, BLDC motors use electronic commutation instead of brushes, which increase noise, friction, and
mechanical wear. EVs can achieve up to 90% efficiency thanks to this feature, which greatly increases their
driving range between charges. Additionally, its high power-to-weight ratio facilitates lightweight and compact
motor designs, lowering the total weight of the vehicle while enhancing performance. Because BLDC motors
don't have brushes, they require less maintenance and have a longer operating life, which makes them a
dependable and affordable option for EV applications. Furthermore, their outstanding torque characteristics,
which include a high beginning torque and a steady torque across a broad speed range, enable reliable performance
and smooth acceleration under a variety of road conditions [1]-[5]. For BLDC motors in EVs to operate effectively
and safely, precise speed control is crucial. For smooth and reliable operation, the motor, which serves as the main
source of propulsion, must precisely react to driver inputs including acceleration, cruising, and deceleration. By
recovering kinetic energy during deceleration, it also increases driving range, maximizes energy efficiency, and
permits regenerative braking. Additionally, speed control ensures vehicle stability under a variety of
circumstances by supporting safety systems like traction control and anti-lock braking [6]-[8].
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The BLDC motors are frequently utilized in automotive and industrial settings because of their
effectiveness, portability, and low maintenance requirements. Precise control over torque and speed is still
difficult to achieve, though. Despite being widely utilized, proportional-integral (PI) controllers perform poorly
when parameters are changed or disturbed. Although sturdy, sliding mode control (SMC) has chattering. By
combining fuzzy logic with SMC, the fuzzy sliding mode controller (FSMC) reduces chattering while
preserving robustness by adaptively adjusting the switching gain. This work uses a Landsman converter to
compare Pl and FSMC controllers for a BLDC motor drive [9]-[11]. By offering a steady and controlled DC
supply, the Landsman converter successfully reduces voltage swings and ripple from the rectified AC input,
improving the performance of BLDC motors. This guarantees a steady DC bus for the inverter, allowing for
precise control signal generation, better speed control, less torque ripple, and increased overall performance. It
also improves power quality by lowering harmonic distortion. While earlier research has looked at Pl, fuzzy,
and sliding mode control strategies, the majority either concentrate on traditional DC-DC converters or handle
sophisticated converters and intelligent controllers separately. There is still little integrated use of a Landsman
converter with a fuzzy sliding mode controller (FSMC), especially in dynamic EV operation environments. In
order to close this gap, this paper compares Pl and FSMC controllers for a BLDC motor fed by a Landsman
converter, with a focus on transient response, disturbance rejection, and applicability for EV applications.
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Figure 1. Overall block diagram of the speed control of BLDC motor

2. SYSTEM AND CONVERTER DESIGN

The proposed BLDC motor driving system has a hierarchical control design. To create a DC inpult,
the single-phase AC supply is first rectified and filtered. A Landsman DC-DC converter is then used to control
this voltage in order to preserve a stable DC-link under various input and load circumstances. The BLDC motor
is powered by a voltage source inverter (VSI) that receives the regulated DC. A cascaded control technique is
used, in which the outer loop uses speed error to generate the reference DC voltage while the inner loop controls
the converter duty cycle. Accurate speed tracking and strong disturbance rejection are guaranteed by the speed
controller, which is built using either a PI or a fuzzy-based sliding mode controller. Figure 1 shows the overall
configuration of the system.

2.1. Motor specifications

The BLDC maotor used in this simulation has a rated output of 1.2 kW at 48 V. This grade is justified
since it represents a conventional, high-power BLDC motor designed for industrial usage. The 48 V rating is
widely utilised in commercial and industrial applications, providing a suitable blend of high-power output and
safe operating voltage. This approach enables a direct and appropriate comparison of the controllers'
performance under normal operating settings. Table 1 shows the specifications of the BLDC motor rating.

Table 1. Specification of BLDC motor rating

Parameter Value Unit
Rated power 1.2 kw
Rated voltage 48 \Y%
Rated speed 4500 RPM
Rated current 25 A
Back-EMF constant ~ 0.102  V/(rad/s)
Torque constant 0.102 Nm/A
Armature resistance 0.05 Q
Rotor inertia 0.005 kg-m2

Friction coefficient  0.0005 Nms
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The chosen BLDC motor rating of 1.2 kW at 48 V is an excellent choice for a two-wheeler electric
vehicle (EV) because of its balanced mix of power, efficiency, and safety. A 1.2 kW engine delivers enough
power for all usual riding scenarios, such as rapid acceleration from a stop, maintaining stable cruising speeds,
and successfully climbing inclines. This guarantees that the user has a dynamic and responsive riding
experience. Moreover, the 48 V operating voltage is a widely accepted standard for light EVs because it strikes
a critical balance: it's high enough to minimise current draw, reducing heat losses and allowing for a more
compact and efficient battery pack design, while remaining within a low-voltage range that prioritises rider
safety. As a result, this motor rating is a practical and acceptable choice that fulfils the real-world performance
needs and design limits of a modern EV bike.

2.2. System modelling

The Landsman converter as shown in Figure 2, is a novel DC-DC converter architecture that combines
the features of buck-boost and Cuk converters, resulting in a controlled DC output voltage with better
performance. In electric vehicle (EV) drive applications, it is typically used to connect the rectified AC supply
to the voltage source inverter (VSI) that powers the BLDC motor.

2.2.1. Input stage

The single-phase AC power supply is first filtered to eliminate high-frequency harmonics before being
rectified using a bridgeless design. This eliminates the traditional diode bridge rectifier and decreases
conduction losses, resulting in higher efficiency. The rectified DC is sent to the Landsman converter.

2.2.2. Energy storage and transfer

The converter uses two inductors, two capacitors, and controlled switches to store and transmit energy.
During the switch-on state, the input inductor stores energy, while the capacitor sends energy to the load via
the output inductor. During the switch OFF state, the inductor's stored energy is released via the diode, charging
the intermediate capacitor and sending energy to the load. This dual energy-transfer system maintains
continuous power flow while minimizing current ripples at both the input and output.
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Figure 2. Design of Landsman converter

2.2.3. Voltage regulation

The Landsman converter's output DC voltage is regulated by adjusting the duty cycle of the switching
devices. A closed-loop control approach, which usually employs a PI controller or intelligent control (such as
fuzzy-based sliding mode), changes the duty ratio depending on the reference speed and voltage error. This
assures that the BLDC motor receives a constant DC connection voltage, regardless of supply or load
fluctuations.
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2.2.4. Purpose of Landsman converter in BLDC motor drive for EV applications

The Landsman converter is a hybrid DC-DC topology that combines buck and boost characteristics,
making it suitable for electric two-wheeler BLDC motor drives. It supplies a regulated DC-link voltage to the
voltage source inverter (VSI), ensuring stable motor performance under varying supply and battery conditions.
The converter also reduces switching stress, improving efficiency and reliability, and supports bidirectional
power flow for regenerative braking, thereby enhancing driving range [12]-[14]. Despite a higher component
count, it offers advantages such as improved DC-link voltage regulation, reduced input current ripple, and
inherent power factor correction when interfaced with an AC source. It also provides better voltage gain and
dynamic performance. Additionally, its high efficiency, reduced harmonic distortion, and precise duty cycle
control enable accurate speed regulation and suitability for grid-connected operation. Overall, it serves as a
compact, efficient, and reliable solution for modern EV applications [15], [16].

2.2.5. Controller for converter

In electric two-wheeler applications, effective Landsman converter control is essential for maintaining
BLDC motor speed and DC-link voltage. A Pl controller is commonly used due to its simplicity, generating
the duty cycle based on speed error. The proportional term ensures fast response, while the integral term
eliminates steady-state error. However, its performance degrades under sudden load variations and parameter
uncertainties typical of EV operation. To overcome these limitations, a fuzzy sliding mode controller (FSMC)
is employed. It combines the robustness of sliding mode control with the adaptive capability of fuzzy logic,
enabling improved transient response, reduced chattering, and accurate speed tracking under varying
conditions. As a result, the FSMC-based system offers enhanced efficiency, stability, and reliability compared
to conventional PI control, making it well suited for EV applications.

2.3. Design of Landsman converter

The Landsman converter's specifications depend on the BLDC motor ratings and the intended DC-
link voltage. The Landsman converter for driving a BLDC motor in two-wheeler EV applications is designed
around the motor's rated needs and the peculiarities of the input AC supply [17]. The converter is powered by
a single-phase AC supply of 230 V RMS, 50 Hz, which, after rectification, produces a peak voltage of roughly
325 volts. To ensure the BLDC motor's steady functioning, the converter sets the DC-link voltage to 48 V,
which matches the motor's rated needs. With the motor rated at 1.2 kW, the converter must be able to produce
the required power while retaining efficiency and voltage stability. A 50 kHz switching frequency with a 20
us period balances dynamic responsiveness, switching losses, and filter size. Because the converter runs in
boost mode to increase voltage under low input circumstances, the maximum duty cycle is set at 0.8, ensuring
enough voltage gain while minimizing instability [9]. This specification framework sets the Landsman
converter's operational limitations and provides consistent performance under changing supply and load
situations.

2.3.1. Inductor design

To maintain a constant current and avoid discontinuous operation, which might result in increased
voltage stress, the inductors must be big enough to function in continuous conduction mode (CCM). The
minimum inductance for CCM is determined to guarantee that the inductor current never reaches zero.
- Average inductor current (IL): The inductors must be able to handle at least the full-load current of 25 A.
- Ripple current (AIL): To maintain CCM, we allow for a 20% ripple current relative to the average current.

AIL =0.20-IL_avg = 0.20-254A =54

Minimum inductance for the forward (boost) mode: The minimum inductance (L min) is determined to keep
the inductor current from going below zero. Here's (1).

Vin.D
L. . = ZinZmax 1
min = S M)

For boost mode, the required duty cycle (D) is (2).

D=1-n @)

Vout

The worst case occurs at the lowest battery voltage, Vin = 42V
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D=1-%2=0125
48

42V.0.125

Linin = 5450105 Hz 21pH

To ensure a safety margin, we choose a standard value that is at least twice the lowest calculated value. Hence,
the selected value: L1 = L2 = 100 uH.

2.3.2. Capacitor design
The capacitors C1 and C2 are important to the converter's bridgeless operation. They are charged to

the maximum voltage of the AC source. For a 230 V RMS source, the peak voltage is Vpeak = 230V2 ~
325V.

— Ripple voltage (AVc): We design for a maximum ripple voltage of 5% of the peak voltage across the
capacitor, which is 0.05 X 325V = 16.25V.

— Ripple current: The ripple current equals the average input current to the converter, which is about the
motor’s rated current. | = 25 A.

— Capacitance (C): The capacitance is designed to accommodate the ripple current during a single switching
period.

_ Irated (3)

AVe fsw

25A

= 50+103Hz*1625 V 30.7 pF

A standard robust value is selected for both capacitors.
Cl = C2 = 47 yF

2.3.3. DC link and input capacitor design

The capacitors must handle this voltage and the ripple current associated with the energy transfer.
The capacitors filter out voltage ripple and stabilize the DC bus voltage. We design them to maintain the ripple
voltage to a reasonable level, usually 1% of the nominal voltage.
— Output capacitor (Cou): This capacitor stabilizes the 48 VV DC bus for the motor.

Iout-D max (4)

C =
out
AVout-fsw

Assuming a maximum duty cycle of Dmax = 0.8 (for boost operation) and a ripple voltage (AVou) of 1%
of 48 V, which is 0.48 V.

254%0.8
C, o =———————=667uF
OUt ™ 50,103H2+0.48 V H

To be safe, we choose a standard value higher than this. Hence, the selected value of the output capacitor is,
Cout = 1000 uF

— Input capacitor (C in): This capacitor filters the ripple from the input AC source. Hence, the selected value
of the input capacitor is, Cin = 220 uF.

2.3.4. Switch selection
The switches (SW1 and SW5) and diodes (D1 and Dy) must have appropriate voltage and current
ratings to handle the stresses during operation.
— Voltage rating: The switches must withstand a voltage greater than the maximum DC link voltage of 48 V.
Hence, a safety margin is essential, and the selected voltage rating should be greater than 60 V
— Current rating: The switches must be able to carry the full-load current of 25 A plus the ripple current.
Hence, the selected current rating should be greater than 30 A.
The ratings of the designed components of the Landsman converter are shown in Table 2.
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Table 2. Specification of Landsman converter

Component Selected value
Inductors (L1, L2) 100 pH
Capacitors (C1, C2) 47 pF
Input capacitor (Cin) 220 uF
Output capacitor (Cou) 1000 pF
Switches (SW1, SW2) Rated > 60 V,>30 A
Switching frequency (fsw) 50 Hz

3. DESIGN OF CONTROLLER

In order to ensure steady and precise functioning under all circumstances, the controller is essential
in controlling the speed of a BLDC motor powered by a Landsman converter. By continuously comparing the
reference and real speeds and modifying the converter's power flow accordingly, it maintains the intended
motor speed. A cascaded control structure is used to do this, with the inner loop controlling the DC-link voltage
and the outer loop controlling speed. Additionally, the controller allows for efficient rejection of disturbances
like load fluctuations, guaranteeing minimal degradation and smooth operation. In general, it maintains power
quality while improving system robustness, responsiveness, and efficiency [12]. The Pl and FSMC controllers
of a BLDC motor drive manage the motor's speed and guarantee that its performance stays steady under
different operating circumstances. While they have the same goal, they do it via various control mechanisms,
which results in diverse performance characteristics.

3.1. Pl controller

The proportional—integral (P1) controller is used to regulate BLDC motor speed by minimizing the
error between reference and actual values. The proportional term (Kp) provides an immediate response to speed
error, enabling fast correction, while the integral term (K;) eliminates steady-state error to ensure accurate
tracking. This structure offers a simple and reliable control strategy, though its performance may degrade under
nonlinearities and sudden disturbances.

A cascaded control approach is employed, consisting of an outer speed loop and an inner voltage loop.
The speed error is defined as (5).

espeed(t) = Nrep — Nocruar (t) (®)
The corresponding controller output, which acts as the reference voltage (Vrer), is given by (6).

Uspeea () = KPspeed * speea(t) + K ispeedf espeea(t) (6)
In the inner loop, the DC-link voltage error is calculated as (7).

voitage(t) = Vrer — Vac_actuar (t) )

The PI controller then generates the duty cycle for the Landsman converter as (8).

D(t) = vaoltage ' evoltage(t) + Kivoltagef evoltage (t)dt (8)

This cascaded PI structure ensures effective speed regulation by coordinating voltage control and motor
dynamics.

3.2. Fuzzy based sliding mode control

The sliding mode control (SMC) is a robust nonlinear technique that drives the system state to a
predefined sliding surface and maintains it there, ensuring strong disturbance rejection and robustness against
uncertainties [17]-[20]. It operates in two phases: a reaching phase that forces the state to the surface using
high-gain control, and a sliding phase that ensures convergence to equilibrium. However, conventional SMC
suffers from chattering due to high-frequency switching. To mitigate this, a fuzzy sliding mode controller
(FSMC) is employed, where fuzzy logic adaptively adjusts the switching gain, reducing chattering while
retaining robustness. The sliding surface is defined as (9).

S=41- €speed T f espeeddt %)

Where A is weighting constant.
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A Mamdani-type fuzzy inference system (FIS) uses S and S as inputs to generate adaptive gain K
The triangular membership functions with seven linguistic variables (NB to PB) form a 49-rule base,
ensuring effective control across operating conditions. The control law combines equivalent and switching
components (10).

Vsw = —Kf * sign(S) (10)
The equivalent control is expressed as (11).

1 .-

Veq = ;Vref (11)

The final control output:

4 ref = Veq+ Vow (12)

Figure 3 presents the rule-base surface generated by the fuzzy inference system, and the complete set of 49
fuzzy rules used to determine the adaptive switching gain is listed in Table 3.
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Figure 3. Rule base of the FIS

Table 3. Fuzzy rule base
S\s NB NM NS Z PS PM PB

NB PB PB PB PM PM PSS z

NM PB PB PM PM PS z NS
NS PB PM PM PS 4 NS NM
Zz PM  PM  PS V4 NS NM  NM
PS PM  PS z NS NM NM NB
PM PS Zz NS NM NM NB NB
PB Z NS NM NM NB NB NB

4. PROPOSED SYSTEM

The suggested BLDC motor drive system is intended for electric two-wheeler applications and
operates on a single-phase 230 V, 50 Hz AC supply. The input AC is rectified and fed into a bridgeless
Landsman converter, which assures effective DC-DC conversion and provides a regulated 48 VV DC-link
voltage sufficient for the BLDC motor drive. The converter switches at a frequency of 50 kHz, and its duty
cycle is modified to maintain a steady voltage under changing load and input circumstances. The regulated DC
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output from the converter is sent into the voltage source inverter (VSI), which generates electronically
commutated signals to power the BLDC motor. This arrangement guarantees better voltage control, lower
ripple content, and dependable performance of the motor drive system.

A closed-loop feedback system that continuously compares the actual speed with the reference to
produce an error signal is used to control the BLDC motor speed. Either a Pl controller or a fuzzy sliding mode
controller (FSMC) handles this problem. The FSMC improves dynamic responsiveness through adaptive
tuning and durability, while the Pl controller guarantees good steady-state performance. To maintain the
intended speed, the controller output modifies the converter duty cycle using the reference voltage. Motor
speed, torque, and DC-link voltage are used to assess system performance. The simulation parameters and
component ratings adopted for the MATLAB/Simulink model are summarized in Table 4.

Table 4. Simulation parameters and component ratings

Parameter Values
DC input voltage vin 48V
Rated power (BLDC motor) P 1.2 kW
Switching frequency fsw 50 kHz
Landsman inductors L1, L2 450 pH, 500 pH
Intermediate capacitor C1 10 pF
Filter capacitor C2 2200 pF
Stator resistance RS 0.18Q
Stator inductance LS 0.45 mH
Torgue constant KT 0.55 Nm/A

The MATLAB/Simulink environment was used to create the model in Figure 4, which depicts a full
AC-fed BLDC motor drive with integrated power conversion and closed-loop control. The Landsman
converter's switching transients are precisely captured by an ODE4 (Runge-Kutta) solver with a fixed step size
of 1x10—6 s, and the FSMC is constructed using an S-Function to minimize computational time. Table 4 lists
important metrics and ratings. Both controllers accomplish adequate speed regulation, according to simulation
data, but the FSMC performs better in terms of quicker dynamic response, better disturbance rejection, and
more seamless reference tracking. A diode bridge rectifier is used to convert the system's 230 V, 50 Hz AC
supply to DC after it has been conditioned by an LC filter and transformer. A Landsman converter controls this
DC to keep the DC-link steady under a variety of circumstances. A three-phase voltage source inverter receives
the regulated output and uses gate signals synchronized with rotor position from Hall sensors to operate the
BLDC motor. Accurate performance evaluation is made possible by the motor operating under actual load
circumstances. In order to provide an error signal, a closed-loop control approach is used in which the actual
motor speed is continuously compared with the reference. To achieve the required dynamic performance, the
Pl or FSMC controller modifies the DC-DC converter duty cycle and inverter switching based on this
inaccuracy.

o

o

;

Figure 4. Simulink model of speed control of BLDC motor with controller

The fuzzy controller balances computational efficiency and sensitivity by using seven triangle
membership functions with error (e) and change in error (Ae) as inputs. In order to minimize chattering, the
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rule base guarantees low gain close to steady state and strong control gain during significant mistakes. This
makes it possible to effectively control voltage, torque, and speed in both transient and steady-state situations.
Important metrics like motor speed, electromagnetic torque, stator current, and DC-link voltage are used to
track system performance.

5. SIMULATION RESULTS

The simulation results give a comprehensive comparison of the proportional-integral (PI) controller
and the fuzzy sliding mode controller (FSMC) for controlling the speed of the BLDC motor. The examination
focuses on various performance aspects such as transient response, dynamic and steady state response, reaction
during starting and the system's capacity to withstand a severe load disruption. As illustrated in Figure 5, the
Landsman converter rectifies and regulates a 230 V AC supply to maintain a 48 V DC-link voltage for both
controllers, guaranteeing the power stage operates as intended. The FSMC has a more stable voltage profile,
suggesting better control performance, even if both controllers reach the set point.

5.1. Transient response

The transient response shown in Figure 6 assesses the motor’s behavior from the moment a command
is initiated until it stabilizes at the target speed of 4500 RPM. As summarized in Table 5, the FSMC outperforms
the PI controller on all major performance indicators. The FSMC demonstrates a notably faster rise time of
0.064 seconds versus 0.180 seconds for the PI controller, reflecting a more responsive system. It also achieves
a minimal overshoot of 0.17%, ensuring a smooth and accurate approach to the setpoint, while the PI controller
exhibits a higher overshoot of 2.13%, causing oscillations. Additionally, the FSMC reaches steady-state at the
desired speed within 0.212 seconds, significantly quicker than the PI controller’s 0.622 seconds. This enhanced
transient performance results from the FSMC’s adaptive control gain, which allows rapid convergence to the
setpoint while minimizing excessive oscillations.

Table 5. Transient response characteristics
Specification Pl controller  Fuzzy SMC

Rise time (s) 0.180 0.064
Overshoot (%) 2.13 0.17
Settling time () 0.622 0.212
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Figure 5. Simulink results of input characteristics Figure 6. Simulink results of comparison of output
characteristics for PI and FSMC controller

5.2. Dynamic response and steady state response

Figure 7 illustrates that the FSMC controller significantly outperforms the Pl controller in both
dynamic response and steady-state performance. In the torque—speed characteristics, the PI controller displays
large fluctuations during startup, with torque exceeding 100 Nm, reflecting an aggressive and less controlled
response. Conversely, the FSMC delivers a smoother and more stable torque profile, quickly reaching steady-
state operation with minimal variation. This leads to better transient handling and more consistent performance,
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particularly under load conditions. When a load is applied at t = 0.5 seconds, the FSMC exhibits only a slight
deviation and recovers almost immediately, while the P1 controller reacts more slowly and shows noticeable
oscillations. The torque—current relationship confirms the fundamental proportionality (T = KT * la), with both
controllers displaying a linear trend, thereby validating the motor model. However, the FSMC produces a clean
and consistent linear curve, reflecting precise current control, while the PI controller exhibits greater dispersion,
especially during high-current transient events. Regarding the speed—current characteristics, the PI controller
experiences a large inrush current exceeding 1000 A during startup, indicating an aggressive and less optimized
response. In contrast, the FSMC limits the peak current to approximately 200 A, enabling a smoother and more
efficient startup. This reduction in current stress enhances system reliability and overall control performance.

5.3. Load disturbance rejection performance

The load disturbance test (Figure 6) assesses the controller’s capability to maintain motor speed when
a sudden torque of 1.0 Nm is applied at t = 0.5 seconds during operation at 4500 RPM. As detailed in Table 6,
the FSMC demonstrates superior resilience. The Pl controller experiences a speed drop of 185 RPM, whereas
the FSMC limits the drop to just 45 RPM, indicating better disturbance rejection. Additionally, the FSMC
restores speed to the setpoint within 0.04 seconds, significantly faster than the Pl controller’s 0.16-second
recovery time (S). This underscores the FSMC’s adaptability and effectiveness in handling sudden load
changes. Figure 8 further illustrates that the FSMC produces lower current and torque ripple compared to the
PI controller. By replacing the abrupt switching characteristic of conventional SMC with a smooth fuzzy-based
control action, the FSMC effectively reduces chattering while maintaining robust performance. Practically
speaking, standard power electronic components and inexpensive digital controllers such as DSPs or
microcontrollers can be used to implement the suggested control technique [21]-[27].

Table 6. Load disturbance response characteristics
Specification Pl controller  Fuzzy SMC

Speed drop (RPM) 185 45
Recovery time 0.16 0.04
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Figure 7. Simulink results of dynamic response Figure 8. Simulink results of current and power

6. CONCLUSION

This research compares the speed control of BLDC motor powered by a Landsman DC-DC converter
using Pl and fuzzy-based sliding mode controllers. According to simulation studies, the fixed-gain construction
of the PI controller causes poorer transient response and less robustness under load disturbances, even though
it offers respectable steady-state performance. The FSMC, on the other hand, performs better dynamically, as
seen by its quicker rise time, reduced overshoot, quicker settling time, and improved disturbance rejection.

The FSMC's adaptability enables it to successfully lower chattering while preserving the sliding mode
control's intrinsic resilience. In order to provide a steady DC-link voltage and enhance overall system
performance, the Landsman converter is essential. In order to evaluate real-time performance, switching losses,
and thermal behavior under realistic operating settings, future work will concentrate on experimental validation.
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