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Abstract 

The application of electromagnetic field has existed since ancient times, such as the 
application of compass, and the application of real electromagnetic field electromagnetic 
wave is rapidly developed after the phenomenon and summarized inductive practice, 
electric field is not isolated from each other, they are interrelated, stimulate each other 
to form a unified electromagnetic field, electric field and magnetic field has become an 
integral whole.Only more than 200 years, human beings have entered a stage of rapid 
development, whether from production, life, medical application, and military means, 
the wide application of electromagnetic has entered people's side. This paper mainly 
introduces the basic principles of electromagnetic fields and electromagnetic waves in 
production and life, medical applications and military aspects.Such as induction cooker, 
magnetic navigation sensors, magnetic suspension generator, maglev train, very low 
frequency electromagnetic field in cancer treatment, pulse electromagnetic field in the 
treatment of tumors, diabetes, radar, laser weapons, electromagnetic bombs, 
electromagnetic sensors application. 
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1. Foreword 

1.1. Topic selection background and significance 

With the development of social living standards, the use of electromagnetic fields and 
electromagnetic waves is becoming more and more common, so it is particularly necessary to 
realize the development direction of electromagnetic fields and electromagnetic waves and 
electromagnetic fields and electromagnetic waves. In the new era of rapid development of 
science and technology, the change of science and technology has become more frequent, thus 
mining electromagnetic application and fields are urgent, so not only can greatly place people's 
life can also improve the level of economic and technological development and competitiveness, 
electric and magnetic utilization breadth and depth has become a measure of national strength. 
So to accelerate the research of electromagnetic fields and electromagnetic waves is to better 
adapt to the development of today's society. 

1.2. The relation between the electromagnetic field and the electromagnetic 
waves 

Originally people did not find any connection between electricity and magnetic, later found 
electricity magnetism, magnetism, just two forms of expression of things, electromagnetic field 
in a sense refers to the changing electric field and magnetic field, electromagnetic wave is a 
derivative of electromagnetic field, is spreading similar wave electronic activity. 
Electromagnetic fields and electromagnetic waves in modern applications have affected every 
person, every field of research, every corner of the world. 

Electromagnetic fields and electromagnetic waves can be seen everywhere in life, such as 
navigation, radar, high-speed rail, measurement, radio, military equipment for electromagnetic 
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fields and electromagnetic waves application research, so studying the application of 
electromagnetic fields and electromagnetic waves has become an important field. 

2. The development history of electromagnetic fields and the applications 
of electromagnetic waves 

Electrical, magnetic phenomenon is the most common physical phenomenon in nature, so often 
scientists concerned and research, Oster found electromagnetic effect in 1820, Faraday after a 
lot of experimental research found that electricity can act on magnetic, magnetic must also be 
able to affect electricity, in 1831 Oster found in the magnetic holding into the conductor coil 
moment, the ammeter suddenly moved, found the moving magnetic rod cut magnetic wire 
movement can let the conductor coil current, he found that there is a close connection between 
electric and magnetic. Maxwell has carefully studied Faraday's electromagnetic induction, 
Finally, the electromagnetic field theory is finally summarized, For the first time, the three 
different electromagnetic light were unified, This was an epoch-making result in the history of 
electromagnetism research, And Maxwell also boldly predicted the existence of 
electromagnetic waves, This invisible wave is visible on the glass through finely broken magnet 
slag, Maxwell found that electromagnetic fields were produced in the absence of conduction 
currents, The possibility of displacement currents exists under Maxwell's strong speculation, 
This current is present in whatever medium, According to this great assumption, Two highly 
abstract differential equations are derived, Maxwell's equations, Its more accurate and intuitive 
performance of the electromagnetic induction phenomenon. 

In 1887, Hertz's great effect on the radio telegraph was the confirmation of electromagnetic 
waves and even increased the correctness of Maxwell's equations. Human beings have entered 
the period of electromagnetic research and application life, and electromagnetism has become 
a field of rapid applied research taught by the majority of experts and scholars. Later the 
invention of the radio newspaper, people began to enter the use of electromagnetic waves 
period, 1876 the United States A.G.Bell invented cable phones, which truly realized the 
possibility of long-distance calls; when World War II swept the world, radar quietly entered a 
stage of rapid development. The G P S program, consisting of the Defense Department that 
successfully launched 24 experimental satellites, can accurately locate the earth's equipment. 
In 1920, the application of electromagnetic fields and electromagnetic waves entered a new era 
of mobile communication, and the modern mobile communication technology began to develop 
rapidly.From the 1920s to the 1940s was the beginning of modern mobile communication. On 
November 18,1987, China finally began to appear the first TACS analog cellular mobile phone 
industry chain, China's communication network began to land, take root, sprout, FDMA as the 
earliest application of mobile communication technology in China, no interference between 
each frequency is its advantage, but a frequency caused a great waste, TDMA and COMA applied 
to 2G, but its low language service system affected the call quality, have to improve, in this case, 
3G system emerged.3G has a higher sound quality than 2G, and the data transmission speed is 
faster, at this time also realized the global roaming, in order to get faster transmission speed, 
pass more information in a shorter time, 4G got greater development, 4G data transmission rate 
greatly improved, the download rate has been greatly improved, greatly enriched people's life, 
more and more convenient mobile phone gave people more operability. The application scope 
of 5G networks has become more widespread, especially in those areas that require precise 
operation, such as driverless cars, drones, smart medicine, etc. 
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3. Apply 

3.1. Application in production and life 

3.1.1. Electromagnetic oven 

A circuit coil is energized to produce an electromagnetic field, which is equal to a magnet, so 
the magnetic field N-S pole occurs on the coil surface, which shows that the magnetic flux is 
generated at this time, and when accessing the magnetic flux, it will change. 

When a magnetic metal surface is placed above the loop coil, the metal surface will sense 
current (i. e. eddy current), the vortex makes the iron atoms move at high speed, and the atoms 
collide with each other and produce heat energy 

Induction current corresponding to the stronger will produce more heat, heat, the more, the 
faster the food will be heated, in order to sense the current larger, to make the magnetic flux 
changes through the metal surface, also makes the magnetic field strength stronger, therefore, 
the original AC coil needs to wound more wire, but because of the use of high strength magnetic 
field induction, so there is no current, which also ensures the safety of the use of the induction 
cooker. 

 
Figure 1 Schematic diagram of the induction cooker 

3.1.2. Magnetic navigation sensor 

Magnetic navigation sensor is the instrument using magnetic navigation sensing technology, 
that is, some special experimental platform using the movement of magnetic nail experimental 
car, according to the field of the straight, turn, acceleration, deceleration, movement of the 
vehicle, change the material, change the shape of magnetic induction strength of magnetic 
channel nail, change the distance between magnetic sensor and magnetic nail surface, compare 
magnetic signal change, summarize the conclusion. 

Using experimental data comparison to verify the effect of magnetic nail on the sensor, which 
can find that the magnetic navigation sensor can be used for unmanned devices has unusual 
significance, research found that the sensor in the field of detection accuracy, anti-interference 
has been greatly improved, facilitate the magnetic navigation unmanned system, AGV is a huge 
prospect, can facilitate life, a magnetic strip navigation method. 

3.1.3. Maglev wind turbine 

The internal principle of a maglev wind turbine is that when only the wind acts on the coil, the 
rotating electric coil can cut the magnetic field line movement, and then the magnetic field 
generates a non-DC current. Compared with traditional horizontal axis wind turbines, maglev 
wind turbines are expensive, but they are qualitatively improved compared to conventional 
wind turbines. 
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1. Traditional horizontal axial wind turbine with the rear wing, its rotation direction is seriously 
affected by the direction of the wind, installation must bring a lot of inconvenience; the axis of 
the maglev wind turbine using gyro wind wing rotation will not be affected by the wind, so it is 
more suitable for people to use. 

2. The traditional horizontal axis wind turbine has too much noise. If the wind direction is often 
changed, it can not work normally. The motor and blades are very bad because of frequent 
friction and very low utilization; the maglev wind turbine has overcome the shortcomings of 
the old school, because the direction is unchanged, less friction, the service period of parts can 
be greatly extended. 

3. The traditional horizontal axial wind turbine starts at 2.5, while the maglev wind turbine can 
start, and the wind speed can reach 40 and still generate power. Moreover, the higher the wind 
speed, the more conducive to power generation. The maglev power generation is 35% more 
than the traditional horizontal axial wind turbines. 

 
Figure 2 Maglev wind turbine 

3.1.4. Magnetically Levitated Train 

At the Boao Forum 2018 Boao Forum for Asia, China announced that China's high-speed railway 
will achieve a great leap of 600 kilometers per hour, China's high-speed rail has also become a 
typical case of China's commercial counterattack, And has also gone abroad to become a new 
name card of China's Belt and Road, Maglev trains are suspended by repulsion, Moving forward 
again through attraction and repulsion, There are coils under the railway tracks, The train is 
equipped with superconducting magnets, Both coil magnetism and magnet magnetism agree 
energon, Cain hom-ism pulsion, So the maglev train can be suspended, The coils on both sides 
of the track were energized into a giant electromagnet, The front part of the maglev train is the 
N pole, The electromagnet on the front part of the track is the s-pole, The electromagnetic body 
of the back part of the track is the N pole, The front N pole is attracted forward by the s pole, 
Forward pelled by backward s, For trains to run, When the high-speed rail was started, Rail 
track magnetic change, S changes to N, The N changes to the S. 

 
Figure 3 Schematic diagram of the maglev train 

 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 3 Issue 12, 2021 

ISSN: 2664-9640                

311 

3.2. Application in applications 

3.2.1. Application of extremely low-frequency electromagnetic fields for cancer 
treatment 

The induced currents generated by the low-frequency electromagnetic fields act on the cell 
membrane of the tumor cells, The transmembrane potential of the cell membrane can be 
altered, Increase the internal calcium ion concentration, The DNA endonuclease was activated, 
Indirect disruption of the DNA, Cato the death of tumor cells, Low-frequency electromagnetic 
fields can disrupt certain hydrogen bonds in the DNA; Low-frequency electromagnetic fields 
can drop the hydrogen in the DNA, And is combined with other bases, That is, what medicine 
calls the tunneling effect of hydrogen ions produced by magnetic force, Such a low-frequency 
electromagnetic field has reconstructed certain bases in the DNA, Make its genetic information 
change, Tumor cells constantly self-divide, Recombine the hydrogen bonds in or near the active 
center, Eventually separating the tumor cells from a rapidly dividing state, This makes its 
diffusion prevented. 

3.2.2. Application of pulsed electromagnetic field in the treatment of brain tumors 

Voltage-generating electric field, Electric fields are easily affected by damage, The magnetic 
field is difficult to destroy, With an equal size, The electromagnetic field in the opposite 
direction will reduce each other, Therefore, to ensure the accuracy of the experiment, One will 
shield the electric field when studying biological reactions in a magnetic field, Recent studies 
by experts using the low strong magnetic field of 10HZ on the forehead site of patients have 
demonstrated that magnetic field stimulation is real and effective in alleviating the disease 
symptoms in depressed patients, Pulsed electromagnetic field is essentially some kind of 
alternating electromagnetic field, It is the result of the pulse current emitted by the pulse 
generator, The study showed that the, When adding electromagnetic fields in some parts of the 
brain, Alations in the BBB permeability, Get more nutrients into the brain cells, This is providing 
a more diverse ways to study the BBB. 

3.2.3. Application of pulsed electromagnetic field in diabetes treatment 

To alleviate or reverse diabetes concurrent vascular lesions: related experiments found that 
magnetic field can change the body's blood viscosity, cell deformation ability and platelet 
aggregation rate, speed up the blood flow, the treatment of microcirculation can effectively 
reduce the occurrence of diabetic microvascular lesions, microvascular permeability, colloidal 
osmotic pressure, blood flow speed plays a benign effect in maintaining blood flow permeability, 
slow the formation of platelet aggregation and thrombosis, slow the occurrence of vascular 
damage and sclerosis has a certain effect. Improve metabolic disorders: the magnetic field can 
have some impact on a variety of enzymes, and can enhance or weaken the activity of some 
enzymes. Strengthening human immunity to prevent infection: Clinical studies have found that 
pulsed magnetic fields can also enhance the immune function of cells. Reduce neuropathy: 
experimental research shows that electromagnetic therapy has anti-inflammatory effect, he can 
make nerve cells to prevent exudation and promote absorption, then speed up the growth of 
capillaries, make the ischemia, accelerate the formation of blood vessels and granulation tissue, 
regeneration of fiber tissue, beneficial to the repair of tissue damage. 

3.3. Used militarily 

3.3.1. Radar 

"Radio detection and positioning" alias radar, The main distance, direction and speed are the 
research directions of radar applications, Important parts of the radar mainly include antennas, 
transmitters, receivers, and displays, Sufficient electromagnetic energy is supplied by the 
transmitter, Again delivered to the antenna using a transceiver converter, The antenna 
integrates many with electromagnetic energy in a very dense and narrow direction, Beams that 
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radiate them into the atmosphere, Spread moves forward, After the electromagnetic waves 
meet the target within a certain range of fluctuations, It can cause it to constantly radiate 
around, Some are received by the antennas, The antenna sends these electromagnetic waves to 
the receiver, This completes the collection of information on the outgoing and return signals, 
The farther the electromagnetic wave travels during the propagation process, the smaller the 
signal intensity, Therefore, the radar echo signal is largely masked by the noise, After the 
receiver captures the echo signal, After extracting the important information in it, The judgment 
of displaying the target distance such as the target distance speed and orientation on the display 
is made by determining the time between the transmission of the electromagnetic wave and 
the acceptance of the electromagnetic wave from the receiver, The electromagnetic wave is 
known to propagate in the air at the speed of light, To find out the location information of the 
target, Distance speed and orientation. 

 
Figure 4 The Radar Schematic Drawing 

3.3.2. laser weapons 

1. Blind laser weapon. Lasers emit intense lasers for blinding, and they can even conduct laser 
irradiation attacks in the opposite direction of enemy observation, losing enemy combat or 
command sight. 

2. Close-range tactical laser weapon. Can shoot down the missiles and the aircraft.This is now a 
more widely used form of laser weapons, but the disadvantages are also more obvious, the need 
for high-power generator, followed by in the fog and rainy range days decline. 

3. Long-distance strategic laser weapons. It is not fully used, but the most promising, because 
once it can easily shoot down satellites and intercontinental missiles, it is one of the necessary 
strategic weapons in the future. 

3.3.3. Electromagnetic bomb 

Action principle is to let the capacitance in the power discharge, which can produce a stronger 
and stronger magnetic field, when the current becomes the maximum can detonate through the 
explosive mirror plane generator, there is a uniform plane blast array can spread in the bomb, 
after the explosion armature expansion, short circuit with the coil link, the starting current 
disconnected, the magnetic field by the explosion of the magnetic field is rapidly compressed. 
Make coil current increases rapidly, until the flux compressor collapse, produced the 
electromagnetic pulse, launched the bomb of energy for electromagnetic energy, can produce 
greatly in a very short time, form an electromagnetic pulse, and the scope of the bomb of the 
electronic devices will react with electromagnetic pulse in the air, quickly short circuit, burn 
electrical equipment, make it can not work normally. 

4. Summary and outlook 

Electromagnetic field and electromagnetic waves as an opportunity for world development, 
electromagnetic field and electromagnetic wave application is more and more widely, people 
have no imagination without electric and magnetic life, people realize that electromagnetic field 
and electromagnetic waves is fundamentally innovated people's life, electromagnetic field and 
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electromagnetic wave application tentacles have reached into every corner of human society, 
so understand the application of electromagnetic field and electromagnetic wave has become 
an increasingly important research direction. In the military and medical fields, the field of 
production and life has flourished. In the near future, electricity and magnetism will be more 
and more detailed into every aspect of life. 
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