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Abstract— A new flexibly reconfigurable hardware 

architecture for speeding Motor vehicles performance and 

scope are discussed. This paper presents the major 

impediments in automatically sensing and alerting of speed 

bumps or any obstructer lay on the highway roads. It 

provides an additional level of driver assistance, leading to 

improved safety for passengers and vehicles. By alerting 

about the presence of road bumps would reduce risks in 

situations of driving distraction, fatigue, poor sight and 

weather conditions. In this paper we try to develop an ASA 

system to provide the prior to accident information to the 

vehicle control unit so that it enables the vehicle to prevent 

the happening of accident. During the vehicle movements 

the system will continuously record the vehicle’s moving. 

An Automatic speed control unit is also been incorporated in 

the vehicle such that speed control is maintained in case of 

rash driving. The new vehicle performance has been 

continuously improved and the study results relating to the 

safety of car driving have also been continuously reported 

and demonstrated. 
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I. INTRODUCTION 

When it turned into twenty first century various kinds of 

vehicles have been introduced to provide convenience in 

human daily life and due to the developments of new 

technologies it makes the vehicle running fast and 

accelerating easily. It on the contrary brings in some 

problems such as the happenings of accidents due to driver’s 

fatigue after a long journey of travel, the shortage of parking 

spaces, the bad visibility in night or the driving in heavy rain 

days etc. Encouraging or furthermore enforcing drivers to 

adhere to the maximum speed limits assigned for the road 

networks is a big concern in many countries, as violating 

these limits both increases the possibility of having car 

accidents and the severity of those accidents. To control the 

speeding in motor vehicles on busy and accident prone areas 

a device is mandatory to avoid vehicle accidents due to over 

speeding, commonly road Bumps are laid at service road 

junctions. Speed bumps are used in locations where very 

low speeds are desired and reasonable. The maximum 

comfortable speed for crossing a speed bump is about five 

miles per hour so they are usually only appropriate for 

parking lots, private roads, and some low speed residential 

streets. Speed bumps typically are used on residential streets 

where speed limits do not exceed 25 miles per hour. 

Depending on the speed of the vehicle and the distance to 

the Speed Breakers on road to any vehicle, the device will 

warn in the embedded system and the driver by visual or 

audible means can avoid the risk of collision. The feedback 

to the driver will generally indicate the direction and 

proximity of the obstacle. The most common form of 

feedback to the driver in a car is audible "beeps" and/or 

tones. Generally, the frequency of the beep indicates 

distance from an obstructer with the beeps becoming faster, 

the closer the vehicle moves towards Speed Bumps without 

controlling the pace of driving speed. A continuous tone 

may be heard when the vehicle is extremely close to the 

obstructer, often warning the driver to stop immediately to 

avoid collision. The paper is organized as follows. In section 

II, a brief discussion about the theoretical background of 

speed bumps is presented. Section III will cover some 

details about the design and operation of our proposed 

project. Section IV contains Experimental Results, Section 

V contains conclusion. 

II. THEORETICAL BACKGROUND 

Usually the speed bumps are present in all the roads to 

reduce the speed of vehicles and volume on residential 

streets. Bumps are placed across the road to slow traffic and 

are often installed in a series of several bumps in order to 

prevent cars from speeding before and after the bump. These 

speed bumps are constructed of asphalt, concrete, or rubber. 

Common speed bump shapes are parabolic, circular and 

sinusoidal. Speed bumps can be made of recycled plastic, 

metal, asphalt or rubber. Speed bumps of various sizes can 

be placed on a road, from using two four foot or six foot 

devices on it with a space on either side for drainage, and 

not designed for avoiding the bump on one side of the car. It 

may also be connected across the entire road surface. The 

use of speed bumps is widespread around the world, and 

they are most commonly found where vehicle speeds are 

statutorily mandated to be low, usually 40 km/h (25 mph), 

or 8 to 16 km/h (5 to 10 mph) in car parks. Although speed 

bumps are very effective in keeping vehicle speed down, 

their use is sometimes controversial as they can cause noise 

and possibly vehicle damage if taken at too great a speed. 

Poorly designed speed bumps often found in private car 

parks (too tall, too sharp an angle for the expected speed) 

can be hard to negotiate in vehicles with low ground 

clearance, such as even at very slow speeds. Speed bumps 

can also pose serious hazards to motorcyclists and bicyclists 

if not easily noticed, though in some cases a small cut in the 

bump allows those vehicles to pass through without 

impedance. Speed bumps cost between $50–200 though 

they do have to be replaced after wear. Fig 1 shows a 

general Road bump made of plastic. 
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Fig 1: General road bump 

III. DESIGN AND OPERATION 

Lying of Speed Bumps involves work of Civil Engineering 

nature. Generally, speed bumps are 12 to 14 feet (3.7 to 4.25 

m) in length and span the width of the road. The height of 

bumps ranges from 3 to 4 inches (7.5 to 10 cm).The length 

and height of the speed bumps determine the speed at which 

traffic will travel over the devices. Shorter lengths and 

greater heights slow cars most drastically. When placed in a 

series 350–550 feet (100–170 m) apart, bumps will reduce 

85 percentile speeds by 8–10 mph (13–15 km/h). 

Inserting/Positioning of Electronic Device in a motor 

Vehicle requires Mechanical Engineering expertise taking 

care of ignoring small road obstacles of filled road cuttings. 

Designing a sensor device requires the main involvement of 

Electronic Division. Processing of Sensors and 

communication systems to the user are at required hour/ 

moment. Our project consists of following units.  Fig 2 

shows the Block diagram of an ASA System. 

 
Fig. 2: Block diagram 

A. Sensor 

The proximity sensor senses the speed bump as an obstacle 

on the road. The sensor will not only detect the speed bump 

it will also detect all the obstacles which comes in front of 

this. We use proximity sensor here which detects the object 

based on its height. This height information is transmitted to 

the next block in the form of electrical signals. 

B. Evaluation Unit 

Once the obstacle detected by the sensor, that information 

will be sent to evaluation unit. In the evaluation unit when 

the height of the obstacle matches almost the specified 

height, it considers that object as bump. This block does the 

job somewhat similar to comparator. It compares the 

detected height with specified range of height. When the 

height matches, the output of comparator switches and this 

information is transmitted to control unit.  

C. Regulating/Control Unit 

The output of evaluation unit is received by the control unit 

which is used to control the beep sound (increasing or 

decreasing) totally it will control the operation of alerting 

system. This block actually controls the frequency of the 

beeps based on the distance between the vehicle and the 

bump, in case the vehicle speed is not reduced, the speed 

regulation can be obtained by Deceleration Control Interface 

(DCI). 

D. Alerting System 

Alerting system takes the required action to avoid drastic 

collision with the bump. The feedback to the driver in a car 

is audible "beeps" and/or tones. Beep sound increases as the 

vehicle move towards the speed bump. 

 When the bump is detected, ultrasonic sensor 

generates output signal. This signal is in analog form. 

Analog to digital converter in the microcontroller converts 

this into digital signal. This signal is manipulated so that it 

drives the LCD interface and buzzer. In LCD display, when 

bump is detected it is displayed as “bump ahead”. Along 

with this a speed regulation unit is also been implemented. 

 
Fig. 3: Pin connections of SRF04 ultrasonic sensor 

 The controller uses external clock which is 

generated by crystal and capacitors. The output pulse from 

the ultrasonic sensor (type of proximity sensor) is applied to 

port C of controller. When the controller knows that bump is 

detected, it drives the LCD so that it displays “BUMP 

AHEAD”. The LCD used here is 16x2 LCD display. The 

input to the LCD is given from the port B of 

microcontroller. In every 500ms this sensor transmits an 

ultrasonic burst and listens for its echo. The sensor sends out 

ASCII value corresponds to the time required for the 

ultrasonic burst to return to the sensor. The UART of the 

sensor is operates at a baud rate 9600 and the sensor can be 

powered by a 5V DC Supply. The ASCII output of the 

sensor will be equal to the distance to the obstacle in 

centimeter (cm). 

 The transmitter works by transmitting a pulse of 

sound outside the range of human hearing at 40 KHz. This 

pulse travel at the speed of sound away from the ranger in a 
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cone shape and the sound reflects back to the ranger from 

any object in the path of sonic wave. The ranger pauses for a 

brief interval after the sound is transmitted and then awaits 

the reflected sound in the form of an echo. If received, the 

ranger reports this echo to the controller and the controller 

can then compute the distance to the object based on the 

elapsed time. Figure 3 shows Pin connections of SRF04 

ultrasonic sensor. The ranger requires four connections to 

operate as show in Figure 3. Two of them are the power and 

ground lines. The ranger requires 5V power supply capable 

of handling roughly 50 mA of continuous output. The 

remaining two wires are the signal wires. For the ranger to 

work there are a couple of requirements for the input trigger 

and output pulse generated as illustrated in Figure 3. The 

input line should be held low (logic 0) and then brought high 

for a minimum of 10 microseconds to initiate the sonic 

pulse. The pulse is generated on the falling edge of the input 

trigger. The ranger’s receive circuitry is held in a short 

blanking interval 100 microseconds to avoid noise from the 

internal ping and then it is enabled to listen for the echo. The 

echo line is low until the receive circuitry is enabled. Once 

the receive circuitry is enabled, the falling edge of the echo 

line signals either an echo detection or timeout (if no object 

is detected). 

E. Speed regulation 

DCI (Deceleration Control Interface) is used to provide the 

necessary information to the control system of the vehicle 

when ASA act as a speed regulator. Camera mounted into 

vehicle observes the scene in the frontal area. The 

information of the sensor is fused and applied to a 

deployment algorithm for a braking system. In case of a 

dangerous situation the vehicle brakes automatically to 

decrease the vehicle speed and to increase the safety of the 

driver, pedestrian and vehicle. 

 
Fig. 4: Deceleration control algorithm diagram 

 In this case, the braking system installed on test 

vehicle is replaced with MANDO MGH-40 ESC plus to 

control vehicle deceleration via control area network (CAN) 

communication. The braking system incorporates 

deceleration control interface (DCI) for higher level system 

functions such as adaptive cruise control (ACC) and pre- 

crash safety (PCS). Fig.4 depicts control algorithm of DCI 

and input/output. As DCI receives multiple deceleration 

commands, deceleration coordinator selects desired 

deceleration based on the priorities and the vehicle status. 

Once desired deceleration is established, feed-forward 

controller with a feedback loop controls vehicle deceleration 

by controlling wheel brake pressures. As the wheel brake 

pressures can be controlled by inlet/outlet valves and 

motor/pump of hydraulic unit (HU), deceleration control 

term is mapped to required solenoid currents and motor 

current, which are implemented by drivers of electronic 

control unit (ECU). 

IV. EXPERIMENTAL RESULTS 

Experimental results are explained in sub four parts: Set-up 

& Scenarios, ASA performance, Speed regulation 

performance and audio alert. 

A. Setup & Scenario 

To perform real time testing of ASA system following set 

up is used. 

 
It has four main parts  

1) Ultrasonic sensors: 

(Also known as transceivers when they both send and 

receive) work on a principle similar to radar or sonar which 

evaluate attributes of a target by interpreting the echoes 

from radio or sound waves respectively. Ultrasonic sensors 

generate high frequency sound waves and evaluate the echo 

which is received back by the sensor. Sensors calculate the 

time interval between sending the signal and receiving the 

echo to determine the distance to an object. 

2) ASA Controller Desk: 

This is ASA algorithm processor in which ASA code is 

embedded. It used the input as image frame from the 

camera, where the standards of Road bumps are stored. 

3) Audio-unit: 

A buzzer is maintained, it is regulated based on the distance 

of the bumps or the obstructers’. A caution is given to the 

driver. This unit is placed inside vehicle, near the driver 

seat.  

4) Micro-AutoBox: 

A microcontroller is used to control the other ECU’s of 

vehicle by the message coming from ASA controller 

through PCAN usb interface. 

No of Frames No of Signs True Recognition False Recognition Efficiency Error 

50 65 45 20 85 0.05 

Table 1: ASA Performance
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Environment Condition Car Speed Average Recognition in Distance(meter) 

Morning 
65 30 

100 24 

Afternoon 
65 30 

100 24 

Evening 
65 30 

100 24 

Rainy 
65 30 

100 24 

Night (with street light) 
80 25 

120 22 

Night (with car head 

light) 

80 20 

100 20 

V. CONCLUSION 

This paper presents a new dynamically reconfigurable 

architecture. The main task of our study is trying through the 

study of driver’s driving behavior and in coordinating with 

the information provided from the pre-warning system to 

decelerate the vehicle speed prior to the happening of 

accident.  In development stages, voice alert can also be 

implemented; in addition to that this system is made Robust 

such that this can be implemented on the regular streets of 

the city. 
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