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Abstract: Magnetic levitation is characterized by the magnetic field as the equilibrium of a body without any contact with 

a solid surface. Trains running on the basis of this technology are referred to as Maglev trains. Research focus has recently 

been on creating a precise and high-speed travel system so that all attention is paid to magnetic levitation systems. Japan 

and China have developed maglev train systems for public transportation in the last decade. Its key benefit is its frictionless 
road. The basic open loop maglev scheme is nonlinear, so an excellent control platform for control and evaluation has been 

developed. Magnetic levitation feels like the balance of a body without any interaction with a firm base, defined by the 

magnetic field. Maglev is referred to as trains powered on the basis of this technology. Recently, we have been working on 
an accurate, high-speed transport device that requires magnetic levitation systems into consideration. Its biggest asset is its 

path without friction. The basic open circuit maglev regime is nonlinear and thus an excellent control and evaluation 

platform has been developed. The high-speeding railways have taken considerable improvement in recent years, but the 
relationship between the railways and the wheels is the obstacle to better distances. The new wheel fewer moves in Maglev 

Rail. To accomplish the active suspension and a longitudinal engine power the train needs an efficient use of electromagnetic 

force. The friction resistance is fully eliminated and now more than 500 km / h can be achieved. Maglev repeater system 

and fault resistance are the spokes of a Maglev high-speed rail that is of significance for protection and stability of the 
Maglev high-speed train. The suspension system also fails due to a sensor fault and seams are not functioning properly. 

Under the standard iteration methodology, the performance of the suspension driving device has been checked and evaluated 

with sensor failure. This thesis explores the mechanism of this maglev train systems using very basic infrastructure of this 

concept train.  

Keywords- Magnetic levitation, Maglev, electromagnetic force, Maglev repeater system. 

I. INTRODUCTION 

 

Jonathan Swift identified the magnetically elevated island of Laputa in Gulliver's Travels (1726), which could exceed an 

altitude of many kilometers. The magnetic levitation has even achieved a tremendous height in the comics Dick Tracy and 
Spiderman. British cleric and physicist Samuel Earnshaw showed yet another major weakness in magnetic levitation in 

1842. Display that a secure suspension cannot be accomplished, since only interaction with static magnets is required. The 

segment which is suspended becomes unstable in at least one direction. 
In March 1912, it was only discovered by engineer and inventor Emile Bachelet (Emile Bachelet) that a US patent was 

given for his "broken transmission." At a major exhibition in New York, he exhibited a study of a magnetic levitation train 

aiming to attract buyers. A guarantee of high intensity land delivery. 

One of the main magnetic lift uses is to provide wind tunnel assistance for aircraft models. Researchers also found that often 
mechanical support systems interact with airflow, causing greater resistance than the standard. The method developed at 

MIT in the 1950s by Jane Cover and colleagues was magnetic levitation (although it was named the "magnetic levitation 

and stabilization system"). 
Another approach to prevent Enshaw 's rule when utilizing displacement magnets and having optimum amplification is to 

displace the magnets in a conductor 's presence, triggering eddy currents in the conductors and, as a consequence, repulsion 

throughout the magnets. It's to go. It is the foundation of an electronic magnetic levitation train device developed by the 
National Railways and implemented by James Powell and Gordon Dumby in the 1960's. The strong superconducting 

electromagnet within the car will cause eddy currents in the conductive route and the eddy currents will float until the car 

exceeds an appropriate distance. Suspension by alternating current field may also be accomplished by repulsion and 

inductance from eddy current. This is the reason for the 1912 Bachelet sponsored Maglev train. Induction AC and upstream 
manufacturing, lift melting is an important industrial application that can melt and mix extremely high energy metals without 

the need for crucibles. 

 

1.1 Lift 

It is possible to detach, absorb or compress magnetic materials and structures or together they rely on the forces that operate 

on the magnetic field and the magnet region. For eg, putting a basic dipole magnet in the magnetic field of another dipole 

magnet aligned with the same magnetic poles opposite each other is the easiest definition of levitation, such that the force 
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between the two magnets repels. [1] Both magnets were essentially used to produce a magnetic pulse. Permanent magnets, 

electromagnet, ferromagnetic, superconducting magnets and magnets originating from conductive mediated currents. 

Stability 
Ensco’s hypothesis shows that the stationary device can't avoid gravity suspension by utilizing only magnetic components 

(such as ferromagnetism).  

For e.g., the simplest definition of levitation with two basic dipole magnets is very unstable since the top magnet will slip 
or flip sideways and it turns out that stabilization cannot be created by any magnetic structure. However, servo devices, the 

usage of magnetic components, superconductivity, or eddy-current structures will all maintain stability. In certain situations, 

magnetic loading provides the lifting power, and mechanical reinforcement with a limited charge provides the stabilization. 
That is pseudo-over flight. 

 

Static stability  
Static stability implies that every minor movement away from stable equilibrium creates a net force moving it to the point 

of equilibrium. Encho’s hypothesis eventually showed that rigid, molecular, and paramagnetic forces alone made it difficult 
to travel steady. The force acting on any magnetic entity may cause the entity’s location unstable on at least one axis under 

some combination of gravity, static electricity and static magnetic field, and it could be under unstable equilibrium on both 

axes. However, there are many ways to make elevation feasible, such as utilizing electronically secure materials or magnetic 
materials (because the relative permeability is less than 1; it can be shown that magnetic materials are secure along at least 

one axis and may be stable along both axes. Conductors have a relative permeability of alternative magnetic fields of less 

than 1 but some electromagnet setups with a basic AC motor achieve self-stabilization. 

 

Dynamic stability  
When the suspension mechanism will prevent any vibration-like movement that may arise, it can provide dynamic 

stability. 

The magnetic field is called a conservative power, but there is no internal damping in general, in reality many suspension 
devices are small, and even passively dampened. [5] This enables mode of vibration, which can trigger objects to exit the 

stable region. 

There are several approaches to cut down on exercise: 

 External mechanical (carrier) damping such as shock absorber, air resistance, etc. 

 Eddy current damping (Metal conductive field affected) 

 Change the damper within the suspension frame 

 Electromagnet electronically regulated 

 

Methods 
A mixture of permanent magnets, electromagnets, antimagnets, or superconductors, as well as enticing and repulsive 
magnetic fields may be used to effectively raise and regulate all six axes (degrees of freedom; 3 transformations, and 3 

turns). According to Earnshaw 's principle, for the device to operate effectively, there must be at least one fixed axis but 

ferromagnetism may be used to balance the other axes. 
Maglev trains use predominantly Electromagnetic Suspension Servo (EMS) and Electrodynamic Suspension (EDS). 

Mechanical (pseudo-over flight) limits [edit] 

Given the limited stabilization of the mechanical restraining power, achieving pseudo-flight is a reasonably easy operation. 

For instance, if two magnets are mechanically restricted along one axis and designed to repel each other strongly, this would 
trigger one of the magnets to rise above the other. Another geometric form is when a magnet is drawn but its interaction 

with tensile organs like wires or cables is reduced. Another example is the Zippe style centrifuges, in which the drum is 

suspended under an enticing magnet and supported underneath by needle bearings. 
The other arrangement involves a group of permanent magnets placed in a ferromagnetic profile in U-shaped conjunction 

with a ferromagnetic line. The magnetic flux travels through the rail in a perpendicular direction to the first axis which 

produces a closed loop on the U-shaped model. This arrangement results in a static equilibrium along the first axis, which 
holds the direction in the middle of the flow crossing point (minimum frequency) and enables Magnetic filling. In the other 

hand, electronic objects (such as wheels) are controlling and focusing the mechanism.  

Induced currents  

The operation of these systems is attributed to the Lenz’s Rule exclusion. As a conductor experiences a shifting magnetic 

field over time, an electrical current is generated in the conductor, thus creating a repulsive magnetic field. These types of 
systems usually exhibit inherent stability although often external damping is needed. 
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Relative motion between conductors and magnets 

If one puts a base made of a very fine electrical conductor (such as copper, aluminum or silver) next to the magnet, so a 

current (eddy current) can be produced in the conductor, countering the increasing magnetic field and creating a magnetic 
field opposite it. Repelling a Magnet (The Rule of Lentz). A magnet floating on the metal can grow at a relatively high level 

of motion, and vice versa. For the frequency used by a metal conductor, the Litz wire is constructed of metal wire thinner 

than the skin diameter, and its operating quality is greater than that of the solid conductor. Can be used to hold unique 
artifacts associated with Figure 8 data. (7) (Seventh) 

This is an especially fascinating technological situation by using Halbach arrays instead of a single-pole permanent 

magnet, as it approximately doubles the power of the magnetic field and therefore the frequency of the eddy current. The 
final result is one of raising power more than three times. Utilizing two competing Hallbach arrays the magnetic field will 

raise. (8) Download: (8) Hallbach arrays are often very well suited to balance magnetic levitation and gyroscopes, as well 

as engine and generator shafts. 

 

Oscillating electromagnetic fields 

The conductor may be suspended (or vice versa) over the electromagnet, and the alternating current passes through the 

conductor. This will trigger any normal conductor to experience magnetic results, due to the eddy currents produced in the 
conductor. [9][10] Because the vortex current produces its own magnetic field against the magnetic field, the conductive 

material is ejected by the electromagnet, and much of the magnetic field lines do not reach the conductive surface. This 

effect includes non-magnetic yet highly conductive materials, such as aluminum or copper, since magnetic materials are 

often strongly attracted by electromagnetic magnets (although magnetic fields may also be expelled at high frequencies) 
and appear to have higher resistance, resulting in lower turbulence. The litz wire delivers the greatest performance, too. This 

impact can be used for special effects like hanging a phone book by covering a piece of aluminum in it. The suspended melt 

may be used at high frequencies (about tens of hertz) and kilowatts of electricity to suspend and melt a tiny volume of metal 
without the possibility of contaminating the metal's crucible. A linear induction motor is one type of the oscillating magnetic 

field used. This can be used to annotate and current 

 

II. MAGNETIC LEVITATION MACHINERY 

 

Magnetic levitation is a mechanism by which an entity without a magnetic field is suspended in air. These fields are used 

to counteract or nullify forces of gravity and other anti-acceleration factors. Maglev trains can create technology which is 
frictionless, powerful and incredibly noisy. The magnetic levitation theory goes to more than 100 years, since the idea of a 

frictionless train was first suggested by American scientists Robert Goddard and Emile Bachelet. Although magnetic 

levitation trains are gaining widespread attention across the globe, the technology is not confined to train movement [2]. 
From the viewpoint of computer science the usage of magnetic levitation can be explained as follows. 

(1) Mobility infrastructure (e.g. magnetic lift planes, moving vehicles, or fast personal transportation (PRT)); 

(2) Renewable engineering (small and big wind turbines: private, business, commercial, etc.) 

(3) Aeronautical engineering (spacecraft, missiles and so on), 
(4) Ingenuity of offensive arms (missiles, shotguns, etc.), 

(5) Nuclear (centrifugal reactor) engineering; 

(6) Civil engineering, including construction facilities and air-conditioning systems (magnetic bearings, elevators, elevators, 
fans, compressors, chillers, pumps, air pumps, geothermal heat pumps, etc.), 

(7) Biomedical engineering (heart pump, etc.) 

(8) Chemical engineering (analysis of foods and beverages, etc.), 
(9) Electrical engineering (magnets, etc.), 

(10) Building engineering and interior design engineering, including household appliances and administrative devices 

(lamps, chairs, sofas, beds, washing machines, rooms, toys (trains, astronauts hung on spaceships, etc.), stationery (pens), 

Etc.)), 
(11) Automotive Engineering (Automotive, etc.), 

(12) Advertising project (you can choose all things taken into consideration within or in different frameworks).  

 

III. ELECTROMAGNETIC SUSPENSION (EMS) 

The test bench will serve as the foundation for studies on the principle of magnetic lifting and power. Finishing this 

experiment shows the viability of magnetic levitation in several separate applications. A small steel ball can be kept in a 
secure place by the test bench. The raise is achieved by creating an electromagnetic force which supports the ball’s weight. 

The location sensor shows the ball's vertical position, and sends it depending on the view to the control panel. The control 

mechanism uses the knowledge to change the ball's electromagnetic energy. The machine comprises primarily of a research 

bench base and a device fitted with a DSP control panel. The test bench is comprised of an electromagnetic actuator, an 
optical location sensor, an electromagnetic power amplifier PWM. 
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Fig. 1: electromagnetic power amplifier 

The location sensing circuit consists of an incandescent light source, a photocell-based sensor, and a 15V power supply. If 
the floating ball covers a light source far from the sensor, the system operates by measuring the light intensity. To maximize 

the sensor performance a light shield is placed around the photovoltaic cell with a vertical slot gap. 

 
Fig. 1: Photocell Sensor  

IV. METHODOLOGY 

Magnetic levitation is a method that manipulates magnetic energy to lift items through the air. Using this gravitational force 
counteracts the momentum of an entity. One of the strongest methods in late magnetic lifting is. There is no physical relation 

between the body in motion and the system’s steady component. This technology also doesn't create discomfort and wear. 

Its use is increasingly growing in different industries. Magnetic levers utilize magnetic fields to hold items at the positions 

needed. Many people have worked with superconductors, permanent magnets, and magnetic structures and conclude that a 
rather complicated science is magnetic levitation. Through the description, one can see clearly that the magnetic lifting 

mechanism is an intrinsically unbalanced machine. To overcome the ambiguity, an electromagnet must be constructed. An 

electromagnet is a basic unit consisting of a conductive coil-wrapped magnetic fiber. The coil causes the current to flow 
through it, creating a magnetic vector field or power. The magnetic force produced is able to attract any entity within its 

radius. A secure controller has been established by regulating the amount of force applied on an object, and can use 

calculated values of location and velocity as input parameters, which is useful for managing the object's direction [1]. 

 

Fig. 3:  Magnetic Levitation [2] 
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Ease of Use  
1) Linear Car [3]. 2) Cars levied magnetically [4, 5]. 3) Stirred the magnetic levitation [6]. 4) Smaller centrifugal pump 

bearings [7]. 5) Mechanical [8] bearings; 6) Wind turbine at magnetic levitation [9]. 

4.1 Programmable Logic Controller (PLC)  
Definition of PLC  
The PLC consists of an electronic automated interface, which is used for the application of electromechanical devices and 

control functions. According to NEMA PLC, "This is a portable electronic system that uses programmable memory to store 
instructions and execute basic functions for controlling machines and processes such as logic, rearrangement, lists, counting 

and arithmetic. It was designed to substitute the series circuit previously used to operate the computer. It is commonly used 

in many sectors in the automation of electromechanical processes [10]. 

 

Fig. 4:  PLC conceptual presentation illustration 

Magnetic Levitation Techniques  
Data suggests a number of people have played with permanent magnets and magnetic levitation in the last few decades. Try 
to adopt the correct configuration of a permanent magnet to mount another magnet or other iron component (it should be 

smaller than a permanent magnet). The Wancho theory [11] shows that the usage of permanent magnets for magnetic lifting 

is mathematically impractical. There are also other ways of producing magnetic fields in addition to permanent magnets 

which can be used for moving. This is the electrical component. The electrical system's operating theory can be clarified 
from the Linz rule. Even the electrical pulse arises through superconductor impact. That effect is known as the Meissner 

effect [12]. 

Magnetic levitation is one of the easiest processes used to transfer some material electromechanically (the component 

includes iron); the electromagnet is placed directly above the suspend able entity. Gravity in an entity is in contrast to an 
electromagnet’s gravitational power. The location sensor is positioned at a certain distance below the body to collect input. 

The sensor detects the object's location and passes the knowledge on to the operator. The control device supplies the magnet 

with electric current depending on the input given by the sensor. 

There are a great many types of suspension. The following methods are available: (1) Permanent Magnate Levitation [13, 

14]. (2) The application of the moving magnetic materials [15]. (3) Supra-conductor suspension [16]. (4) To move with an 
Eddy current in Mosul [17]. (5) Using the current to move through a magnetic field around a conductor. (6) To produce a 

boost, utilizing induction, capacitance, and electrostatic resistance and attraction circuit [18]. (7) To produce the boost, 

utilizing induction, capacitance and electromagnetic resistance and attraction circuit [19]. (8) Using an electromagnet [20] 

for elevation control. (9) Usage of a combined suspension system μ (permeability of material) [21]; 

V. METHODOLOGY 

5.1 Basic Concept of Levitation  
Hence the magnetic force is rising and the target is suspended in a stationary location. If the load is decreasing, then vice 

versa. The description to the block is as follows: 
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Fig. 5: levitation concept with feedback organization 

Control and Regulate Essentials 
Quantity may be regulated and modified in engineering sector. Manage the amount in such a manner that it cannot 

compensate for outside effects while regulating. In the same manner, the quantity is held at a given value through adjustment 

to compensate for external effects. 

 

Fig. 6: block diagram of regulating with feedback control arrangement [23] 

The Comparative Part uses sensors for process values. If the command variable and the procedure value vary from each 

other, this would trigger a positive and negative loop mistake, so the activity value would shift. 

Control Loop  
The method meaning x impacts the regulatory vector M with the help of the regulatory unit. This generates a circuit which 

is closed and often known as a control circuit. 

Loop Error  
A loop error is a difference between the process value and the command variable. Likewise a loop error is the system 

value (PV) divergence from the specified value (SP). 

The e-loop error induces alteration of the modified vector M. The loop error is: if the room temperature is 24 ° C (= PV 
phase value) at an optimal temperature of 21 ° C (= SP instruction value). 

e=SP–PV=21°C-24°C=-3 °C  

The negative sign has the opposite effect in this situation, thereby decreasing heat output. 
There are three basic controller styles. 1. Driver P 2. Driver I 3. Supervisor D 

Controller  
The P-unit is the proportional controller to the function. The error on the loop is increasing proportionally. P-console will 
run instantly. The P controller can't carry the loop error down to zero. 

Controller  
My console stands for built-in job computer. The modified vector M varies proportionally to the error and duration of the 

loop. My computer is not running straight away. It will cut back on loop errors absolutely. 

PI Controller  
The PI controller minimizes loop errors automatically, and reduces loop errors to zero progressively. 

 
Mn: variable manipulated at n time, MPn: relative portion of the variable manipulated, MIn: integral aspect of the variable 

manipulated, MIn-1: variable manipulated at n time by controller I (also defined as integral), controller unit KP: cost P, 

kI: cost control unit, TS: sampling cycle, TI: initialization duration, en: loop error at n. 

The following figure indicates the change in process value and the controller phase response: 
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Fig. 7:   Response of PI- Controller Summary [23] 

PI controller features are as follows: 1. the part of the PI controller will automatically intercept the loop faults which occur; 

2. other loop errors may be minimized by the function controller I. 3. The device components support each other to quickly 

and reliably allow the PI controller run. This device has, therefore, been used for this purpose. 

 

Fig. 8: PI controller response 

 

Fig. 9: Block diagram of maglev system with feedback control 

VI. SIMULATION OF MAGNETIC LEVITATION CONTROL 

The main parts 

 A maglev train system is actually like a flaying train system. Its main parts are  

 

Fig. 10: maglev train main parts (courtesy: www.envirowarrior.com) 

6.1 suspension system 

Mainly three types of technologies used for levitating bogies from the track. Those are  

Electromagnetic suspension (EMS) 
Magnetic levitation is characterised by the magnetic field as the equilibrium of a body without any contact with a solid 

surface. Trains running on the basis of this technology are referred to as Maglev trains. Our focus has recently been on 
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creating a precise and high-speed travel system so that all attention is paid to magnetic levitation systems. Japan and China 

have developed maglev train systems for public transportation in the last decade. Its key benefit is its frictionless road. The 

basic open loop maglev scheme is nonlinear, so an excellent control platform for control and evaluation has been developed. 

Electrodynamic suspension (EDS) 
This technology is based on the theory of induction machines. That is, to the locomotive and track, electromagnetic coils 

are connected. Then this coil moves into an alternating current. Depending on the frequency of the supply current, the train 

will move. Due to the repulsion between tracks, levitation occurs in this technology. But the relation to rest flux is low, so 
the current induced in the coil below the train is not high enough to levitate the bogie 's weight. For this purpose, some 

additional wheels or systems for slow speeds are required for the train. Stabilized permanent magnet suspension: opposing 

sets of rare earth magnets repelling each other in this suspension system and setting the system under floating conditions. 

Control system 

There is a need to maintain an air gap between track and train in any technology. No stable magnetic field can be given by 
any electromagnetic device. A stabilisation system is required. These devices continuously detect the air gap and it will 

stabilise by altering the current through the coils if any deviation occurs. The following topics will briefly clarify this 

scheme. 

Feedback (sensor) system 
Displacement transducers are used for measuring air gap. Two transducers are located for detecting longitudinal and 

transverse deflections. Nowadays (FBG) Fibre Bragg grating sensors are used Because of the Electromagnetic induction 

problem. with respect to the sensor output voltage(Vs) feedback system will control the coil magnetising current. 

Propulsion system  

In EMS system another set of electromagnets are used for propulsion. In the case of EDS trains there is no need of another  

system for propulsion.    

Guidance system 

 For guidance, Null Flux systems are used: it is a coil wound on two sides of the track. No current flows through the coil 

while the vehicle is in the straight-ahead position. But if any curvature is shifted, the flux is more in one section of the coil 
than on the other side. It will create a shifting flux that creates a field that slows down the driving system's one-side switching 

speed. 

6.2 MATLAB analysis  

We can analyse the stability and poles of the system through Matlab. The below figure shows steps used in Matlab. 

State space representation 

 
Fig. 11: State space representation 
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Result of root locus  

 

Fig. 12: Result of root locus  

Poles = 1.0e+006 * 
    0.0001 

   -0.0001 

   -1.0714 
It shows that system is unstable because one of the poles in right hand side of the s plane. 

For finding the response of this system if non-zero input is applied to this system. 

 

 Fig. 13: response of this system if non-zero input is applied 

 

Response 

 
 Fig. 14: distance between train and bogie and rail is going to infinity 
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It shows that distance between train and bogie and rail is going to infinity. That means without feedback the system is 

unstable. 

By adding poles we can stabilise the response of the system. 
p1 = -20 + 20i; 

p2 = -10 - 10i; 

p3 = -100; 
Steps for adding Poles 

 
Fig. 15:  Steps for adding Poles 

Response  

 

Fig. 16:  within 0.3 seconds system will adjust to final position 

It shows that within 0.3 seconds system will adjust to final position. 
PD or PID controller will improve the stability. For just simulating take a PD controller having Kp=300 and kd=5. 

 
Fig. 17: PID controller will improve the stability 
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Response  

 
Fig. 18:   Response 

Real approach to Maglev train system 

 

Fig. 19:  Maglev train system 

The above figure shows the control system elements in a practical maglev train system. It has 4 independent maglev circuit 
with thirty two sets of electromagnets .each electromagnets are same, so we can analyses a single piece of electromagnet. 

The levitation force produced by electro magnet has 4 components fa,fb,fc,fd. The magneto motive force (mmf) of this 

electromagnet is equal to Nm multiplied by i, where NM i number of turns in the coil  and i is the coil current. So  

fa(x,i)=-(1/2)ɠp/ɠx Nm2i2 = Gi2 

where G=constant  
like that we can write fa,fb,fc,fd=Gaia

2, Gbib
2, Gcic

2, Gdid
2 

according to legrangen method the dynamic model of maglev 

 M d2x/dt2=uc-d0 

where the matrix M = diag(mt,Ix,Iy)e R3"  

And vector 

d = [m,g 0 0]T are related to system parameter dynamics; 
x = [ZO ɵ Ф]T is the system state vector; 

UC = [UF Uɵ UФ ]T is the control effort vector 

By using this equation we can find out the stability, response and controllability of the practical maglev train. It is very 

tough to analyses this system without knowing correct value of the above parameters. 

VII. CONCLUSION 
The magnetic levitation is defined as a body's equilibrium without any interaction with a solid surface. Trains running this 

technology are called Maglev trains. Recently, development has concentrated on developing an accurate, high-speed 

transport device to pay attention to magnetic levitation systems. The basic open loop maglev scheme is nonlinear, so an 
excellent control and evaluation platform was developed. Magnetic levitation feels like a body's equilibrium without any 

contact with a solid, magnetic field-defined centre. Maglev is named trains operated by this technology. Recently, we've 

been focusing on a specific, high-speed transport device that takes into account magnetic levitation systems. The best asset 
is without friction. The simple open circuit maglev regime is nonlinear, thereby providing an outstanding control and 

evaluation platform. This thesis explored the mechanism of this maglev train system using very basic train infrastructure. 

High-speed trains have changed tremendously in recent years, but the partnership between trains and wheels remains the 
barrier to better distances. Maglev Rail 's current wheel spins less. To achieve successful suspension and longitudinal engine 
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control, the train requires to utilize electromagnetic force effectively. Maglev repeater device and fault resistance are the 

spokes of a Maglev high-speed rail that is critical for high-speed train safety and stability. The suspension mechanism often 

fails due to a sensor failure, and seams don't fit properly. Under the standard iteration methodology, the suspension driving 
device performance was checked and evaluated with sensor failure. The result derived the general equation through which 

the stability, response and controllability of the practical maglev train. The analyses this train under certain parameters has 

already been tested and finally achieved a general equation for this mechanism.  
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