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Abstract - The concept of assistance to the driver in the task 
of longitudinal vehicle control is known as cruise control. 
Starting with the cruise control systems of the seventies and 
eighties, the technology has now reached co-operative 
adaptive cruise control. This paper contributes to the concept 
of adaptive cruise control and the need to incorporate 
enhanced models, including stop and go adaptive cruise 
control and co-operative adaptive cruise control. The 
conventional cruise control could only maintain a set speed by 
accelerating or decelerating the vehicle. Adaptive cruise 
control systems are capable of assisting the driver to maintain 
a significant distance from the preceding vehicle by adjusting 
the engine throttle and the braking according to the vehicle 
sensor data. Most of the systems use RADAR, but few use 
LIDAR as well. Systems comprise of digital signal processing 
units and microcontroller chips specifically designed for 
throttle and braking actuation. Stop and go cruise control is 
for heavy and congested roads where a constant speed cannot 
be maintained.  
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1. INTRODUCTION 

Every day, the media brings in awful news on street mishaps. 
An article claimed that the affected properties and various 
expenditures could be equal to 3 % of the world's total 
national output. The idea of helping drivers in longitudinal 
vehicle control to maintain a strategic distance to avoid 
collisions has been a significant point of exploration at many 
automobile and research organizations. The possibility of 
driver assistance began with the concept of the 'cruise 
control system’ which was initially developed in the 1970's 
in the USA. When accessed, this gadget takes up the errand 
to accelerate or decelerate to keep up with a steady pace. 
However, it couldn't sense additional vehicles out and about.  

An 'Adaptive Cruise Control' (ACC) framework has advanced 
as the cutting edge which helps the driver to maintain a safe 
distance from the vehicle in front. This system is effectively 
available in a few luxury automobiles such as Mercedes S-
class, Jaguar, and Volvo trucks. The US Branch of 
transportation and Japan's ACAHSR have started to design 
'Insightful Vehicles' which can communicate with each other 
with the assistance of a system called 'Co-operative Adaptive 

Cruise Control'. This paper contributes to the concept and 
advanced renderings of Adaptive Cruise Control. 

2. PRINCIPLE OF ACC  

ACC operates by sensing the distance and speed of the 
vehicles ahead by utilizing either a Lidar framework or a 
Radar framework. The time taken by the transmission and 
reception is the key to the distance analysis while the move 
in recurrence of the reflected beam by Doppler Effect is 
anticipated to know the speed. Accordingly, the controls on 
the brake and throttle are carried out to keep the vehicle in a 
safe position as opposed to the others. Such systems have a 
relatively low level of brake and throttle capacity. These are 
designed primarily for highway applications with rather 
homogenous traffic behavior. The second generation of ACC 
is the Stop and Go Cruise Control (SACC) which aims to 
provide longitudinal support to the customer on cruise 
control at lower speeds down to zero velocity. The SACC can 
assist a driver in situations where all lanes are occupied by 
vehicles or where a constant speed cannot be set, or in 
frequently stopped or congested traffic. A clear distinction 
exists between ACC and SACC regarding stationary targets. 
The ideology of the ACC is that it should work on well-
structured roads with an organized traffic flow with a vehicle 
speed of about 40 kmph. While the SACC system should be 
able to handle stationary targets since the system will 
encounter such objects very frequently within its area of 
operation. 

 

Fig-1: Working Principle and Range Estimation Using 
LIDAR 

3. CONSTITUENTS OF AN ACC SYSTEM  

1. A sensor (LIDAR or RADAR) is placed behind the grill of 
the vehicle to acquire the vehicle data ahead. The 
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important objective information could be speed, distance, 
angular position, and horizontal increase in velocity. 

2. The longitudinal controller collects data from the sensor 
and processes it to generate the orders to the actuators of 
brakes, throttle, or gearbox through the Control Area 
Network (CAN) of the vehicle. 

3.1 Sensor Options  

Currently, four sensors are technically feasible and are 
applicable in the vehicle environment. They are 

1. RADAR (Radio Detection and Ranging)  

2. LIDAR (Light Detection and Ranging)  

3. VISION SENSORS  

4. ULTRASONIC SENSOR 

 

Fig-2: A Prototype of A Cars’ Sensor Arrangements 

4. SPACE OF MANEUVERABILITY AND STOPPING 
DISTANCE  

The space for maneuverability is the amount of space needed 
by the driver to maneuver a vehicle. An average driver uses 
higher lateral acceleration whilst low vehicle speed. If the 
radius of the curve of a potential trajectory is ‘r’ for a given 
direction, velocity ‘v’ and lateral acceleration ‘ay’, then 
r=v2/ay . To get the necessary ‘r’ when ‘v’ is low, ‘ay’ must 
also be low accordingly. 

The stopping distance is given by, Ds= .5u2/ax+td u, where 
'u' is the initial speed, 'td' is the time taken by the system to 
receive and process the data of the sensor and ‘ax’ is the 
acceleration of the vehicle. 

 

Fig-3: Detection of Vehicle Edges by the Fusion Sensor 

5. CONTROLLER  

The controller interprets the situation into appropriate 
actions by means of brake and pedal and throttle control 
activities.  

There are two types of controls, depending on the actual 
traffic situation. 

1. Speed control  

2. Headway control  

In the event that, if no vehicle is present ahead, at that point 
the speed is controlled at the set point similarly as in 
conventional cruise control. However, in order to maintain a 
safe distance between the vehicles, a headway control is 
required. 

 

Fig-4: Flow Diagram of Controlling Process 

6. CO-OPERATIVE ADAPTIVE CRUISE CONTROL [CACC]  

While conventional ACC and SACC are still expensive 
novelties, the next generation called Co-operative ACC is 
already being tested. Although ACC may adapt to the 
difference between its own action and that of the preceding 
vehicle, the CACC system helps the vehicles to communicate 
and to work together to prevent the collision.  

Partners of Advanced Transit Highways (PATH) – a 
California Department of Transportation and the University 
of California initiative with companies such as Honda 
performed an experiment in which three test vehicles used a 
communication protocol in which the lead vehicle could 
transmit information on its speed, acceleration, braking 
capability to the rest of the groups every 20ms.  

 PATH is dedicated to the development of systems that allow 
cars to set up vehicle platoons in which the cars 
communicate with each other by exchanging signals using 
protocols such as Bluetooth. 
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Fig-5: Co-Operative Adaptive Cruise Control 

6.1 Principle Postulations about CACC 

1. In CACC mode, the preceding vehicles can actively and 
effectively communicate with the accompanying vehicles 
so their speed can be composed with one another.  

2. Correspondence is quicker, progressively dependable, 
and responsive as compared to autonomous sensing as in 
ACC. 

3. Since braking rates, power distribution, and other 
significant data about the vehicles can be shared, more 
secure and closer vehicle traffic is conceivable. 

7. ADVANTAGES 

1. The driver is relieved of the need for vigilant 
acceleration, deceleration, and braking in congested 
traffic.  

2. A profoundly responsive traffic system that adjusts itself 
to maintain a strategic distance from the mishaps that 
can be generated.  

3. Since the braking and acceleration are done efficiently, 
the fuel-efficiency of the vehicle is improved.  

DISADVANTAGES 

1. A cheap version has not yet been realized. 

2. A high market infiltration is required if an intelligent 
vehicle society is to be established. 

3. Urges the driver to get imprudent. It can prompt extreme 
mishaps if the system malfunction. 

4. The ACC system enables vehicles to cooperate with other 
vehicles and therefore it does not respond directly to 
traffic signals. 

8. CONCLUSION 

The misfortunes caused by automobiles are harming lakhs of 
individuals consistently. The security estimates beginning 
from airbags and safety belts have now reached ACC, SACC, 
and CACC systems. The specialists of Intelligent Vehicles 
Initiative in the USA and the Ertico program in Europe are 
dealing with innovations that can eventually lead to vehicles 

that are enclosed in the case of sensors with a 360- degree 
perspective on their environmental factors. It will 
presumably take decades, yet auto crashes may in the long 
run become as uncommon as mishaps are currently, 
although the street laws need to be modified, to a degree 
since the non-human aspect of the vehicle controlling will 
get overwhelming. However, further work is underway to 
develop a specific algorithm to enable the prediction of a 
future reference path resulting in further improvement in 
the performance of the ACC stimulation. 
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