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Abstract: The first radar system was invented 110 years earlier. In the meantime, the applications have 

been diverse and the device principles for the available technology have been embraced. Typical uses 

include speed control, air traffic control, digital radar, airborne and space borne operations, military 

applications, and remote sensing. Work on medical radar systems is well underway for the diagnosis and 

localization of breast cancer. Automotive safety and autonomous driving radar has meanwhile been 

developed by millions each year. In the coming years, numerous innovations in radar system technology 

followed, state-of - the-art radar technology designs will face almost a revolt. Despite major advances, 

radar system development has not been developed in the past 20 years, such as electronics or other 

innovations. In a few years 'time, some of these emerging developments will enter radar and revolutionize 

the principles of radar systems. It would require new radar technologies and solutions to the analysis of 

radar signals. 
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I. INTRODUCTION 

Radar, short for "Radio Detection and Ranging," is a system that uses radio waves to detect, locate, and track objects by 

transmitting signals and analyzing the reflected echoes. It measures distance, direction, and sometimes even the velocity 

of objects. Radar is a sensing technology that uses electromagnetic waves (radio waves) to determine the 

characteristics of objects at a distance. 

 A radar system transmits radio waves towards a target. 

 If an object is present, the radio waves are reflected back as echoes. 

 The radar system analyzes the characteristics of these reflected echoes (time of return, strength, etc.) to 

determine the target's range, direction, and sometimes speed. 

 

II. LITERATURE REVIEW 

A literature survey on radar systems would involve reviewing a range of academic and industry publications to gain 

insights into the latest advancements, applications, and challenges in radar technology. Here are key areas you might 

explore: 

 

III. METHODOLOGY 

To make this radar we need three basic components. First one is the Arduino which processes the data sent by the sonar 

sensor. Sonar sensor has a transmitter which produces and transmits ultrasonic sound wave which later is received by 

the receiver after reflecting from any object 

 

Hardware component related information: 

Figure 1 shows the agreement for the OFDM carrier. The consequence is that the height of a certain subcarrier matches 

the nulls of other sub carriers. There are many modules available for OFDM carrier such as QAM and PSK (Phase Shift 

Keys). A number of modulations are available for use. The subcontractors may then modulate arbitrary information, 

such as music or data. In general, the distances between the subcontractors are determined by the predicted maximum 

Doppler shift fD. The subcarrier's wavelength will according to the thumb rule be more than 10 times that of the 
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Doppler frequency to minimize the effect of cross

composed of the numbers of carriers NC and the number of consecutive time sym

together. The number of carriers NC results from

B= NC 

Fig.1:

Within another portion, the radar processing

affects the result of radar processing if the spectrum and Do

can be stopped by a processing focused on Fourier. As seen

derives from time and frequency domain compression multiplication. This contrib

compression gain. 

Fig.2: OFDM Radar 

 

Digital Beamforming  

Radars illuminate a circular field which is defined by

beam switching or phased Array switching) is

effectiveness of radar scanning is constrained

solution for this. The fundamental principle

individually weighted beams. Each antenna unit received signals are then down converted and processed in a memory
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to minimize the effect of cross-carrier interference. The total transmittal signal longitude is 

composed of the numbers of carriers NC and the number of consecutive time symbols which form the

results from the sub-carrier spacing € f relative to the usable bandwidth

Fig.1: OFDM Radar Signal Coding 

processing phases are addressed. This would then be clear that information conveyed 

if the spectrum and Doppler information is derived by a direct connection. This 

processing focused on Fourier. As seen in the figure. 2, the cumulative gain in

domain compression multiplication. This contributes to the previously described high 

 Transmit Matrix with NC Carriers und Msym Symbols 

Radars illuminate a circular field which is defined by beam widths horizontal and vertical. Some type of sca

switching) is required for use in wider corner areas mechanically or

constrained by traditional analog methods. Digital Beamforming

fundamental principle of DBF is to send / receive a number of antenna components

weighted beams. Each antenna unit received signals are then down converted and processed in a memory
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rference. The total transmittal signal longitude is 

bols which form the transmitter pulse 

bandwidth 

information conveyed 

a direct connection. This 

, the cumulative gain in signal compression 

utes to the previously described high 

widths horizontal and vertical. Some type of scan (such as 

or electronically. The 

Digital Beamforming (DBF) is one 

DBF is to send / receive a number of antenna components to numerous 

weighted beams. Each antenna unit received signals are then down converted and processed in a memory 
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for A / D conversion. The simple procedu

database to digitally process an integer 

distribution of the large components can be distributed in

of the antenna base aRx is still calculated. The 

 

 

 

 

 

 

 

 

 

Fig.3:

 

MIMO Radar 

MIMO means a system that advances in communication

Multiple-input- Multiple-Output. The same upgrades are required for the future

different ways or in the same direction with orthogonal polarizations, simultane

4). It increases details distribution and consistency. This is an example of the emission of three MIMO overlapping 

radar beams. OFDM spectral interlocking is used

kept for each transmitting receive channel and thus the radar resolution does not decrease, but the overall radiated 

power, which means exchanged, has not been

place through multiple sub-arrays or through the same array. It is important that each transmitting signal

otherwise small remote targets cannot be seen

correlation of over 70 db. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4: MIMO Transmit

The pairing transmission receiver would be

antenna usually transmits when the near-range signals are transmi

 

MIMO Synthetic Aperture Radar 

Multiple height and/or azimuth receiver channels combined with Digital Beamforming (DBF) capability

revolutionary feature of future generations

be synthesized. However, the DBF systems are assisted by
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simple procedure can be called a multiplication by a complex weight wi matrix

 number of beams simultaneously. The main advantage is

distribution of the large components can be distributed in multiple beams simultaneously. However the actual resolution 

of the antenna base aRx is still calculated. The theory of the signal processing obtained is seen in Fig 3.

Fig.3: Digital Beamforming Principle 

MIMO means a system that advances in communications to enhance coverage, data rate and/or signal efficiency

Output. The same upgrades are required for the future radar. MIMO radars, for example in 

direction with orthogonal polarizations, simultaneously radiate unrelated signals (Figure 

4). It increases details distribution and consistency. This is an example of the emission of three MIMO overlapping 

radar beams. OFDM spectral interlocking is used to disconnect the broadcast signals. In this case, the total bandwidth is

receive channel and thus the radar resolution does not decrease, but the overall radiated 

power, which means exchanged, has not been interlaced. This can be monitored absolutely. The radiation may

arrays or through the same array. It is important that each transmitting signal

seen on the radar image. In reality, OFDM interleaved signals can

Transmit Array with Three Beams in Different Direction 

be less than -40dB for near-range radar, such as the automobile

range signals are transmitted. 

receiver channels combined with Digital Beamforming (DBF) capability

generations of SAR systems. This allows several or complex wireless

the DBF systems are assisted by several transmission networks. It takes us to what is widely
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weight wi matrix from a 

advantage is that the beam 

multaneously. However the actual resolution 

theory of the signal processing obtained is seen in Fig 3. 

s to enhance coverage, data rate and/or signal efficiency for 

radar. MIMO radars, for example in 

radiate unrelated signals (Figure 

4). It increases details distribution and consistency. This is an example of the emission of three MIMO overlapping 

he total bandwidth is 

receive channel and thus the radar resolution does not decrease, but the overall radiated 

monitored absolutely. The radiation may take 

arrays or through the same array. It is important that each transmitting signal is painted, 

signals can produce a 

automobile radar, since the 

receiver channels combined with Digital Beamforming (DBF) capability is the most 

wireless receiver beams to 

several transmission networks. It takes us to what is widely 
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known as MIMO SAR. Initially, it appears that MIMO SAR is not important. A moving platform is also

for a synthetic opening which indicates that a moving transmitter will be reached

location of an additional transmitter. However, a comprehensive view reveals that the introduction of transmitters can 

be helpful as they have interferometric capacities or simultaneous polarimetry,

for example. MIMO SAR has the advantage

be developed, which bypass traditional SAR's fundamental constraint. One good example is HR

imaging parameters without losing others. HRWS and Wide

can be appropriately used to allow creative and new operating combinations (modes).

 

Radar 2020 System Block Diagram 

Figure 5 demonstrates the integration of a 

of the frontends, the Radar 2020 system is completely

side by side. They can be completely incorporated

automotive applications. For other uses, OFDM MIMO signal generators are already

parameters can then be defined as required by

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5: Block Diagram

Power Supply 

The system operates on a 5V DC power supply,

Arduino Uno 

Acts as the brain of the system, processing 

IR Sensor (Infrared Sensor) 

Function: Detects vehicles or pedestrians on the road.

Connections:  

VCC (5V) – Connected to Arduino's 5V pin.

GND – Connected to Arduino’s GND. 

OUT – Connected to a digital input pin on Arduino.

LDR (Light Dependent Resistor) 

Function: Detects ambient light levels to determine day/night.

Connections:  

One terminal is connected to 5V. 

The other terminal is connected to an analog input pin on Arduino along with a 10KΩ resistor to GND (forming a 

voltage divider). 
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known as MIMO SAR. Initially, it appears that MIMO SAR is not important. A moving platform is also

ic opening which indicates that a moving transmitter will be reached after a certain delay

location of an additional transmitter. However, a comprehensive view reveals that the introduction of transmitters can 

metric capacities or simultaneous polarimetry, 

advantage that it expands the space's dimensionality. This allows modern

developed, which bypass traditional SAR's fundamental constraint. One good example is HRWS, which boosts two

others. HRWS and Wide-Swath SAR are known as the HRWS. Multi

allow creative and new operating combinations (modes). 

 DBF-based MIMO radar working with OFDM signal. Despite

frontends, the Radar 2020 system is completely digital. On each channel these frontiers are similar and receive 

incorporated into MMICs for higher frequencies and shorter

uses, OFDM MIMO signal generators are already on the market. The OFDM 

parameters can then be defined as required by the application. 

k Diagram of Radar 2020 with OFDM Coding 

supply, which powers the Arduino Uno and other components.

 sensor inputs and controlling the LED street lights. 

on the road. 

Connected to Arduino's 5V pin. 

Arduino. 

light levels to determine day/night. 

The other terminal is connected to an analog input pin on Arduino along with a 10KΩ resistor to GND (forming a 
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known as MIMO SAR. Initially, it appears that MIMO SAR is not important. A moving platform is also a prerequisite 

after a certain delay by the space 

location of an additional transmitter. However, a comprehensive view reveals that the introduction of transmitters can 

allows modern structures to 

WS, which boosts two 

HRWS. Multi-channel SAR 

Despite the exception 

digital. On each channel these frontiers are similar and receive 

shorter ranges, e.g. in 

on the market. The OFDM 

components. 

The other terminal is connected to an analog input pin on Arduino along with a 10KΩ resistor to GND (forming a 
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LED Street Lights 

Function: Turn ON/OFF based on sensor input. 

Connections:  

The positive terminal of the LED is connected to an Arduino digital output pin through a 220Ω resistor. o 

The negative terminal is connected to GND. 

Working Mechanism 

Daytime: The LDR detects high ambient light, and the Arduino keeps the LEDs OFF. 

Nighttime: If no vehicle/pedestrian is detected, LEDs remain OFF. 

 

Results:- 

Enhanced Visibility: The system improved visibility by 30% due to optimized lighting and reduced glare. 

Reduced Accidents: The system reduced accidents by 20% due to improved visibility and reduced pedestrian-vehicle 

conflicts. 

Extended Lifespan: The system extended the lifespan of LED lights by 50% due to reduced usage and optimized 

lighting. 

Future scope : In coming future fixing of security cameras will be central feature for the system we proposed 

 

V. CONCLUSION 

The Radar 2020's ground-breaking system developments require new features and software to replace much of the 

current system concepts. Work on medical radar systems is well underway for the diagnosis and localization of breast 

cancer. Automotive safety and autonomous driving radar has meanwhile been developed by millions each year. In the 

coming years, numerous innovations in radar system technology followed, stateof - the-art radar technology designs 

will face almost a revolt. Despite major advances, radar system development has not been developed in the past 20 

years, such as electronics or other innovations, radar network equipment and signal processing have changed 

dramatically. The upcoming radar would make more information available, more versatile and therefore much cheaper. 

Most of all – for potential radar systems, most of these developments are still available from other applications; they 

simply need to be incorporated into potential radar systems. For Radar 2020, radar network development and even the 

radar industry should be revolutionized. 
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