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Abstract - The future of transportation is already here, 

and they call them Autonomous Vehicle. These cars can 

drive themselves precisely and accurately with no human 

intervention and the whole system was capable of taking 

right decision with excellent accuracy. These 

autonomous vehicles provide utmost safety measures in 

all aspect for drivers and passengers. 

The majority of traffic fatalities occur at intersections 

and involve human error with up to 90% of those being 

caused by alcohol and drugs. According to researchers, 

“With nearly 1 million people killed on the world's roads 

each year, traffic collisions are now the leading cause of 

death among young adults around the globe”. An 

estimated 80 percent of these deaths occur in low- and 

middle-income countries.  This seems to be there is a 

great need for an autonomous vehicle. 

 

Index Terms - Polyhouse Automation, Communication. 

 

1.INTRODUCTION 

 

Advanced driver-assistance system (ADAS) have 

become a salient feature for safety in modern vehicles. 

They are also a key underlying era in emerging 

autonomous cars. State-of-the-art ADAS are primarily 

vision based, but light detection and ranging (lidar), 

radio detection and ranging (radar), and other 

advanced-sensing technologies are also becoming 

popular. In this newsletter, we gift a survey of various 

hardware and software program ADAS technologies 

and their abilities and boundaries. We speak 

techniques used for vision-primarily based popularity 

and sensor fusion in ADAS answers. We also highlight 

challenges for the next generation of ADAS. 

Safety in car systems has been a prime difficulty for 

the reason that early days of on-road vehicles. Several 

authentic gadget manufacturers (OEMs) have 

attempted to deal with this hassle by way of using 

growing numerous safety structures to guard 

occupants internal a vehicle in addition to save you 

accidents to people outside the vehicle. These systems 

are mainly classified into two types: 1) passive (or 

reactive) and 2) active (or proactive). Passive 

protection structures guard car occupants from 

accidents after a crash, e.g., seat belts, air bags, and 

padded dashboards. Due to a consistent consumer 

demand for safer vehicles, passive safety systems that 

have been under continuous development for many 

decades have been augmented by active safety 

systems, which seek to prevent a crash from happening 

altogether. 

The software driven functionality such as advanced 

driver assistance systems (ADAS) and autonomous 

driving is swiftly being integrated in todays and future 

cars which will have a considerable effect of safety 

and certification issues. ADAS generation is 

accelerating at fastest tempo in automobile region. A 

regular car today carries an average of 25-35 

microcontrollers with a few luxury vehicles containing 

up to 70 microcontrollers in line with car [3]. 

Advanced Driver assistant systems are the specialized 

electronic equipment embedded in the vehicle which 

presents an intelligent driving experience to the driver. 

 Active systems are one of the main areas of interest 

and have seen major growth in today’s vehicles. 

Examples of such systems include lane keeping, 

automatic braking, and adaptive cruise control. These 

systems are commonly known as ADAS and are 
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becoming increasingly popular as a way for 

automotive manufacturers to differentiate their 

offerings while promoting consumer safety. 

The introduction of automotive Collision Avoidance 

Systems potentially represents the next significant 

leap in vehicle safety technology. A collision 

avoidance system, additionally referred to as a pre-

crash machine, ahead collision warning gadget, or 

collision mitigating gadget, is an vehicle safety system 

designed to save you or lessen the severity of a 

collision. The area of coverage for the rear of the 

vehicle should assist the driver in detecting near 

stationary and slow moving objects. An Automated 

anti-collision/ collision avoidance system that can 

detect only obstacles by sharp distance sensor, sends 

alerts in case the vehicle is in close distance of 

collision and they take action without the help of 

driver input. Cars with collision avoidance may also 

be equipped with adaptive cruise control, using the 

same forward-looking sensor. 

Cruise control system is developed for highway 

driving. This machine is useful for driving in the roads 

which might be large, straight, and the vacation spot is 

farther aside. When traffic congestion is increasing, 

the conventional cruise control becomes less useful. 

The adaptive cruise manipulate (ACC) device is 

advanced to manage up with this example. Accuracy 

in detecting a shifting item is critical to self reliant 

driving or superior driver assistance systems (ADAS). 

By such as the item category from more than one 

sensor detections, the version of the item or 

environment may be diagnosed greater accurately. The 

critical parameters concerned in enhancing the 

accuracy are the size and the speed of the transferring 

item. All sensor data are to be used in defining a 

composite object representation so that it could be 

used for the class information in the core object’s 

description. 

Moreover, with the increasing wide variety of 

electronic manipulate units and integration of various 

varieties of sensors, there are now enough computing 

abilities in motors to help ADAS deployments. The 

distinct kinds of sensors, such as cameras, lidar, radar, 

and ultrasonic sensors, allow a spread of various 

ADAS solutions. Among them, the imaginative and 

prescient-based totally ADAS, which basically uses 

cameras as vision sensors, is famous in maximum 

modern-day automobiles. Figure 1 suggests some of 

the state-of-the art ADAS functions and the sensors 

used to enforce them. Modern-day ADAS are also key 

technologies to realize autonomous vehicles. But 

several challenges with the design, implementation, 

and operation of ADAS remain to be overcome. Some 

of these challenges include minimizing energy 

consumption, reducing response latency, adapting to 

changing weather conditions, and security. In this 

article, we provide a synopsis of the landscape of 

ADAS research and development to address these 

challenges. 

Recent studies from the World Health Organization 

indicate that 1.25 million deaths occur every year due 

to road traffic accidents. Moreover, such accidents in 

recent years have an annual global cost of US$518 

billion, which takes away approximately 1–2% of 

gross domestic product from all of the countries in the 

world. These high fatality rates, monetary losses, and 

increasing customer demand for intelligent safety 

systems are some of the key reasons for OEMs to 

develop ADAS. 

 

2 LITERATURE SURVEY 

 

1 Kato et al.,[1] proposed that, Highly 

Automated Vehicles are a new type of vehicle that 

uses advanced technologies. While engaging with 

drivers, they can recognise the scene, plan the path, 

and regulate the motion on their own. Although they 

garner a lot of attention, Highly Automated Vehicle 

components are not open to the public and are instead 

created as corporate assets. 

2 Okuda R et al.,[2] proposed that, For the past 

ten years, the Advanced Driving Assistance System 

(ADAS) has expanded at a remarkable pace. Not only 

luxury cars, but also certain entry-level vehicles are 

now equipped with ADAS features like the Automated 

Emergency Braking System (AEBS) .  

3 Sullivan et al.,[3] proposed that,  Advanced 

driver assistance systems (ADAS) have the potential 

to aid drivers and other road users by relieving them 

of monotonous control duties, warning them to 

potentially dangerous situations, and intervening on 

their behalf when physical constraints prevent them 

from responding effectively .  

4 Fang F & Ding Z [4] proposed that, Vehicle 

position location is an important technology to ensure 

the safety and efficiency of the autonomous driving.  

5 Bilal et al.,[5] proposed that,  For lane 

recognition and tracking, there are primarily two types 
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of vision-based systems: feature-based and model-

based approaches. For lane detection analysis, we used 

feature-based techniques in this work.  

6 Rueda et.al.,[6] proposed that,  Highly 

Automated Vehicles (AVs) have the potential to 

drastically alter travel habits. “Highly Automated 

Vehicles” are the brand new technological and car 

revolution. 

7 Masmoudi et al.,[7]  proposed that, In the last 

decade, the transportation fields have paid a lot of 

attention to car-following theory. Highly Automated 

Vehicles are supposed to make driving more 

convenient and safe by preventing collisions caused by 

human mistake. However, improving the recognition 

of a driver's driving style on our roadways is always 

crucial. With car-following models, automated cars 

may mimic human driving behavior and ensure a high 

level of road safety. 

8 Han et al., [8] proposed that the development 

of algorithms for multiple target recognition and 

tracking in the context of sensor fusion, as well as their 

application to autonomous navigation and collision 

avoidance systems for the Aragon unmanned surface 

vehicle (USV), are the subjects of this research. 

Various perception sensors including as radar, lidar, 

and cameras have been placed on the USV platform to 

enable autonomous navigation capabilities, and 

automatic ship detection algorithms have been applied 

to the sensor measurements.  

 

3 DESIGN AND IMPLEMENTATION 

 

3.1 Adaptive Cruise Control 

Automobile manufacturers have created ACC systems 

to regulate their cars' driving and braking systems. 

When one is present, the major functional objective of 

these systems is to maintain a predetermined time-gap 

connection between the ACC- equipped vehicle and 

the vehicle immediately preceding it. In addition to the 

settings associated with traditional cruise control, the 

driver is given a control that allows him to choose a 

desired time-gap relationship with maximum and 

minimum values pre-determined by the ACC system's 

creator. A driver can choose a free-driving speed (the 

"set speed") and a time-gap relationship to meet his or 

her driving preferences using these settings. 

According to subjective feedback from field tests, 

many drivers appreciate utilizing these sorts of 

technologies. 

Figure 3.1.1: Block diagram of ACC System 

 

The ACC machine supports four manipulate modes, 

that are described underneath 

1. Constant velocity control: when there are no 

vehicles straight ahead, or when there is a large 

distance between the driver’s vehicle and the 

preceding vehicle, the system maintains a constant 

vehicle velocity. 

2. Deceleration control: when a vehicle 

traveling ahead at a slower speed is detected, the 

system uses the throttle to decelerate the driver’s 

vehicle.If this deceleration is insufficient, the system 

uses the brake to decelerate the vehicle.  

3. Following control: when the driver’s vehicle 

is following behind the preceding vehicle, the system 

controls the throttle and brake so that the time interval 

between the vehicles (which corresponds to a distance 

among the cars that is proportional to the velocity of 

the driving force’s automobile) is the time which 

turned into set via the motive force. 

4. Acceleration control: when, due to a lane 

change, there is no longer a vehicle ahead of the 

driver’s vehicle, the system accelerates the vehicle up 

to the velocity set. 

 
Figure 3.1.2: Model Predictive Control Block 
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MPC is an optimal control strategy which traditionally 

has been applied to systems with rather slow 

dynamics, such as process control plants. However, as 

more powerful computing hardware have emerged 

over time it is today used in systems with considerably 

faster dynamics such as on flight control computers in 

airplanes as well as software for combustion engines. 

As mentioned above the main strength of the method 

lies in its ability to control linear and nonlinear 

systems while taking into account state as well as input 

constraints. The method uses a predictive control 

strategy where the future response of the controlled 

plant is predicted using a discrete linear time invariant 

dynamic model. 

The Adaptive Cruise Control System block simulates 

an adaptive cruise manipulate (ACC) system that 

tracks a fixed speed and keeps a safe distance from a 

lead car by adjusting the longitudinal acceleration of 

an ego vehicle. The block computes gold standard 

manage movements while fulfilling safe distance, 

velocity, and acceleration constraints the usage of 

version predictive control (MPC). 

 

3.1.1 Input of MPC Block  

1. Set-velocity — Ego vehicle velocity set-point non 

negative scalar 

Ego vehicle velocity set-point in m/s. When there is no 

lead car, the controller tracks this velocity. 

2. Time gap — secure time gap non negative 

scalar 

Safe time gap in seconds between the lead car and the 

ego car. This time hole is used to calculate the 

minimum safe following distance constraint..  

3. Longitudinal velocity — ego vehicle velocity 

nonnegative scalar 

Ego vehicle velocity in m/s.  

4. Relative distance — Distance between lead 

vehicle and ego vehicle positive scalar 

Distance in meters among lead car and ego car. To 

calculate this sign, subtract the ego automobile role 

from the lead car role. 

5. Relative Velocity — pace distinction 

between lead automobile and ego vehicle scalar. 

Velocity difference in meters consistent with 2d 

between lead car and ego car. To calculate this signal, 

subtract the ego vehicle pace from the lead car 

velocity. 

6. Minimum longitudinal acceleration — 

Minimum ego vehicle acceleration negative scalar 

Minimum ego vehicle longitudinal acceleration 

constraint in m/s2. Use this input port whilst the 

minimal acceleration varies at run time. 

 

3.1.2 Output of MPC block: 

1. Longitudinal acceleration — acceleration control 

signal scalar 

Acceleration control signal in m/s2 generated by the 

controller. 

 

3.2 Collision Avoidance 

Collision avoidance is a critical safety concern for 

self-driving cars. A lane-change man is often 

preferable than coming to a complete stop without 

striking an object since it causes the least amount of 

traffic disruption. Vehicle lane changes, on the other 

hand are deemed riskier since they are prone to 

instability and can result in chain rear crashes. 

According to previous study, lane changes and merges 

were responsible for about 5% of all collisions and up 

to 7% of total crash deaths. According to a survey from 

China's Highway Traffic Safety Administration, lane 

alterations caused substantial traffic accidents. 

Furthermore, lane shifts were involved in more than 

60% of highway traffic incidents. 

Lane shifts are obviously a common cause of traffic 

accidents. As a result, for self-driving vehicles, greater 

emphasis should be placed on establishing an expert 

and sophisticated system for achieving safe lane 

changes. Given the importance of intelligent 

judgments and controls in such a system, a lane change 

trajectory model and collision avoidance control 

approach for SAE-level 2 automated driving. 

 
Figure 3.2.1: Block diagram of Collision 

Avoidance Space Decomposition Method: The 

principal of space decomposition is to break down the 

virtual space into many equal volume grids and tests 

objects inhibited in the same grid or sideward grids. 

Typical methods include Octree method and Binary 
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Space Partitioning (BSP). The principle to the Space 

Decomposition is that the two objects cannot overlap, 

if they are in different grids. Further, overlapping test 

is needed if two items are placed in the same grid. In 

fashionable, collision avoidance includes  phases. First 

phase is pre-collision avoidance. One have to start 

taking actions whilst the distance between any shifting 

items or robots is less than the minimal protection 

distance. For this reason, radar ranging or different 

sensors approach may be used to are expecting a 

potential place of collision. Different types of sensors 

including vision sensors can be used for this first step 

depending on the application. Second phase is 

accurate collision avoidance. The accurate collision 

avoidance should be started immediately after pre-

collision avoidance. In this phase, the possible 

collision is determined according to the vehicle 

relative direction angle. Besides the above techniques 

neural networks can also be used for real time collision 

avoidance. Adaptive control law was also suggested 

for the dynamic collision avoidance.  

 

3.3 Object Detection 

Advanced driver assistance system (ADAS) is an 

intelligent system to assist the driver to avoid 

dangerous situations and safe navigation. The task of 

ADAS is to first stumble on and technique objects 

including pedestrians, vehicles, motorcycles, buses, 

vehicles in highway, countryside and concrete areas, 

and then to make real time selections and warn the 

driver if a dangerous state of affairs (feasible conflict 

with automobiles or pedestrians) arises. All the 

intelligent motors referred to above were no longer 

fully independent which means that they were not 

capable of coping with all the feasible conditions that 

could arise at some point of every day using. One of 

the main motives is the shortage of facts wished about 

the environment to make selections. One unmarried 

sensor is not enough to supply all the statistics wished 

approximately the environment to make safe 

selections. Hence, multi-sensor fusion (combining 

data from different sensors) is needed where signals 

from different sensors can be utilized to mutually 

overcome their respective shortcomings. 

Object detection technique involving the combination 

of conventional and harmonic radars, in parallel with 

several other sensor technologies such as Fast Fourier 

Transform (FFT), Power Spectral Density (PSD) and 

Target Model Identification and Parameter Estimation 

(TMIPE). 

Once the standard processing and mixture of all radar 

information is completed, an accurate estimate of the 

target’s dynamic residences turns into to be had and 

ready to be forwarded to different levels of processing 

or fusion technique. From each radar category a 

exclusive set of records, regarding the Road User, 

could be extracted. The conventional radar returns 

depend on the size, orientation and reflectivity of the 

object, as well as, on its shape and its Radar Cross-

Section (RCS). On the opposite hand, the harmonic 

radar returns rely on the reflecting tag, its size and 

orientation, and its era (passive or active) or again 

records. The estimated dynamics may also provide 

more information such as road user orientation, user 

dynamic model, user mobility status, etc., that can be 

extracted with the proper estimation & identification 

algorithms. Groups of same reflections can also be 

decided, e.G. Road limitations or intersections, even 

businesses of pedestrians and their place with 

appreciate to road limits. 

 

3.4 Lane Detection 

The road detection takes an important role in driving 

assistance systems that provides information such as 

lane structure and vehicle position relative to the lane. 

The lane detection includes the localization of specific 

primitives along with the road markings of the surface 

of painted roads. Lane detection is accomplished 

through locating the lane form that maximizes the 

function for the modern photograph. Lane detection 

algorithm is primarily intended for automatic 

extraction of the lane boundaries without manual 

initialization or a priori information under different 

road environments and real-time processing. Along 

with the various types of markings and shadowing, 

climate conditions, and time of day can have a great 

effect at the visibility of the street floor. A camera is 

fixed on the front-view mirror to capture the road 

scene. When a vehicle is been detected in front and at 

the same time if the next lane is free it changes the 

lane.  

The Hough transform algorithm is used to detect the 

features of a particular shape within a grayscale image 

sequence. The significant advantage of the Hough 

transform algorithm is that, it is unaffected by noise in 

an image and uneven illumination. The Hough 

transform algorithm is applied to each sub-region to 
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set of lane pixels to detect the lanes. The algorithm 

extracts the candidate features that are used to estimate 

the lane-related parameters. 

 

RESULT 
 

Two types of experimental results are conducted. In 

the first experimental result, the velocity control mode 

experiment is set up to evaluate the transient and 

steady state responses of the system. Step input is 

supplied to evaluate the transient reaction parameters; 

slope, time constant, and settling time. Steady state 

response is tested at various speed set points to 

determine steady state error and so as to design an 

appropriate compensator. In the second experimental 

result, the distance control mode is set up. The fuzzy 

parameters; fuzzy rules and range of membership 

functions are adjusted according to the responses from 

the experiment so as to make the vehicle follow the 

obstacle vehicle in front. 

A database together with a growing range of photo and 

video frames is installation for the test.. All these 

images are taken in highways and normal roads, 

dashed markings, straight and curved roads in 

different environmental conditions (sunny, cloudy, 

night time, shadowing, rainy). However, nonetheless a 

few issues did now not solved yet which include sharp 

curves within the foreground of the photograph and 

the correct detection of the lanes beneath heavy rain 

additionally also the captured frames are not that 

stabile due to the vehicle movement and therefore, we 

need to improve the algorithm to overcome these 

problems.  

 

Advantages and Application 

• Lower chances of collisions through speed control 

and increased spaces. 

• Less stress for drivers while driving. 

• Improved comfort while driving, particularly for 

persons with disabilities. 

• Easier commutes, particularly for systems that 

include stop-and-go features. 

• Lane detection systems will quickly alert the 

driver if their vehicle should cross over the line 

dividing lanes, thereby helping to avoid an 

accident. 

 

Disadvantages 

• Difficulty in detecting objects due to weather 

conditions (snow, rain, or sun). 

• Drivers may be too relaxed due to 

overconfidence. 

• The disadvantages of lane detection system are 

there is faulty detection in curvy roads and wrong 

detection due to shadows. 

• Another disadvantage is that some sensors may 

not work well (or at all) in bad weather like rain 

or fog. Remember, ACC is simplest an useful 

resource, now not an alternative to safe and 

responsible riding.  

 

CONCLUSION 

 

• The main goal is to improve the robustness and 

accuracy of moving object detection using 

aggregate channel features (ACF) Object 

Detector. 

• A real time lane detection is done based on video 

sequences taken from a vehicle driving on 

highway using computer vision. Lane Detection 

algorithm may be implemented in each painted 

and unpainted road.. 

• • Collision avoidance gadget is designed and 

mounted on a completely simple and easily 

understandable model. The sensors can study 

distances which can be at shorter range as it 

should be. The machine takes motion 

mechanically with none driver input. Hence this 

automatic braking device can stop the car to keep 

away from a twist of fate. 

• The primary goal of ACC is to reduce the driver 

consciousness and to improve fuel economy of 

the vehicle. 

• Collision avoidance system is designed and 

mounted on a very simple and easily 

understandable model. The sensors can read 

distances that are at shorter range accurately. The 

system takes action automatically without any 

driver input. Hence this automatic braking system 

can stop the car to avoid an accident. 
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