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ABSTRACT

Real-time systems play a major role for safetyiaalt applications. Adaptive cruise control (ACC) ame such practical
implementation. ACC is an intelligent system thatiomatically adjusts vehicle speed to maintainieetirselected distance from
the vehicle ahead. This paper deals with the aisabfscar speed on highways using ACC techniqués @bncept is implemented
using mbed board ‘LPC 1768'. The speed of cardg&cated and analyzed through stepper motor.

Keywords - Adaptive Cruise Control, Mbed Board, RTOS, Stepyetor

avoidance, brake or throttle control, electronabsity control

1. INTRODUCTION

etc.

In the present era, electronic systems are extiysised in This paper focuses on adaptive cruise control implgation

automobile industry. The heavier mechanical andrdaylt in cars. The situation is analysed through RTQ@@mming

parts are gradually replaced by electronic hardwhliewv-a- concepts and implemented using mbed board ‘LPC 14168

days, vehicles are deployed with embedded systdmhvis a speed difference is analyzed using stepper motor.

combination of hardware and software especialljteebntrol Section-2 gives the concept of adaptive cruiserobfallowed

and monitor the vehicle. The system whose corrastne

depends on the logical result of computation, dsd an the

time at which the results are produced is refetoeals a Real-

time system. The main aim is to maximize the petag of
tasks that meet their deadlines and guaranteeaigthcritical

tasks always meet their deadlines.

applications are safety-critical whose tasks messéheduled

by some Real-time operating system.

The automotive system consists of a number of sibss.
These subsystems are used to monitor the variausot® of
the vehicle. Data which is obtained through senisonsed to
monitor the various parameters in the vehicle. Ewwrstem
which includes computer processing unit and cafrgations
based on these inputs are referred to as an embesyde=m.
Some of these applications are engine control]omftibrake

system, temperature control, adaptive cruise chntodlision
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by Section-3 which describes the controlling of cpeed
based on the situation and Section-4 presents d@néware
implementation using stepper motor and finally iseet5
presents the results and discussion. Section-6ludes the

paper with the future scope.

Some automotive

2.ADAPTIVE CRUISE CONTROL

Adaptive Cruise Control (ACCis an automotive feature that
allows a vehicle's cruise control system to adhptwehicle's
speed according to the existing traffic circumséamndA radar
system or distance sensor is equipped at the &odtof the
vehicle. This helps in informing whether the vebaglvith low
speed are ahead in host vehicle’s path. When a slowing
vehicle is detected ahead of host vehicle, the hekicle’s

speed is accordingly reduced to adjust to the tyagein order
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to avoid collision. If the system detects that toeward
vehicle is no longer in the ACC vehicle's path, th€C
system will accelerate the host vehicle back tanitsally set
cruise control speed. This action allows the ACQisle to
automatically slow down or speed up with the ertgtiraffic
without the intervention of the driver. The methiog which
the ACC vehicle's speed is controlled is throughyims

throttle control and limited brake operation.

h—

Vehicle

Figure 1: Car with various sensors and controllers

Adaptive Cruise Control is a key feature thattifzed when
one needs to spend large amount of time on thenaiglor on
long distance drives. The ACC is that the systenoissidered
to be “Active instead of passive which means tiet host
vehicle speed is automatically adjusted to matehstt speed
accordingly based on the surrounding environmefticles

speed. This factor serves as an advantage.

Figure 2: A situation on highway with cars on diffet lane.
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3. CASESTUDY: ANALYSIS OF CAR
SPEED

This paper deals with the implementation of ACCon€§ider
three cars carl, car2, car3 whose speeds are nwbiored.
Car 2 is said to be the host car and only its sp=ed be
controlled or monitored. The speeds of other carscarl and

car3 can only be observed and corresponding actiams to

be taken.
No precading The preceding Follow preceding  The precading vehicle
vehicle vehice 1§ slow wehicle changes the lane

I
.

|- 80km b

b IL.L h
|

Bli= | (km'h
(Sel speed)

| kmh

(Set speed)

Fig 3: Different cases encountered while using ACC

Initially when no vehicle is ahead of the host wiiit moves
at the set cruise set speed (say 100kmph). Considitnation
where in a car with a speed of 80kmplmigving ahead. Up to
certain distance and time-gap the host vehicleccaise at set
speed. Later, it has to slow down automaticallg édeads to
collision. This action is performed automaticalljhus the
driver can relax while on long drive. (Refer figuB for
practical view) Consider another situation whemeghcars are
moving on highway. Carl and car2 are moving at hijik
and car3 is moving at 150kmph. Now either car3 tas
change the lane or carl and car2 has to increaspded.
These situations are created virtually by assunthegy car
speeds and is programmed. While programming eachsca
allotted an id and some speed. The output is itelicthrough
LEDs on mbed board for various cases stated ab@a&.2’s
task is considered as critical task as it has & @& adjust
according to the environment in the case considaezd for

programming.
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aud - Tera Term VT

Control Window Help

all three cars are running at same speed
all three cars are running at same speed

all three cars are running at same speed

on Dash Board

File Edit Setup Control Window Help

Figure 4: situation showing collision warning wihake car 1 id : TNO1 : ET505
support. car 2 id : TNO1 : ET777
ALGORITHM Speed of car 1 : 100

Step 1: Consider three cars on the highway and the host car| Speed of car 2 : 100

associated with Adaptive Cruise Control. MAINTAIN SPEEED

Step 2: Assign vehicle id for each car.

Step 3: Calculate the distance between each cars and assigZASE 3: (Speed) 1 < (Speed) 2
safety distance.

Step 4:Measure the speed of each cars. . COM13:9500baud - Tera Term VT NN

. . File Edit S Control  Window  Hel
Step 5: Track the cars speed along with safety distance and L M :

take necessary actions. T A 3 TIOR3 EASES

Step 6: Indicate the suitable flash message on the dastdboa | " 2 1d @ TNOL = ET777

(refer results section). Spdel BrGEl ©.80

Step 7:1f the car is about cross safety limits, alert dnever to Spesd oF e d =100

switch from ACC mode to normal mode. SLOW: DOWN

Step 8:If the car ahead is slow and host car's speeddas t
slowed down this is indicated by clockwise rotatafrstepper CASE 4: (Speed) 3 > (Speed) 2
motor.

Step 9:1f the car behind is fast and host car’s speedide & COM12:9600baud - Tera Term VT I

. . . . . . . . File Edit Setup Control Window Help
increased, this is indicated by anti-clockwise tiota of

car 2 id : TNO1 : ET777
stepper motor.

car 3 id : TNO6 : XA4523

4.RESULTS Speed of car 2 : 100

Speed of car 3 : 150

The following snapshot shows the various situations
SPEED UP

encountered while driving and its output obtainedhdicated
as a flash message on the screen. This functioreri§ied

using mbed board. Here the carl is given the id1, and car2 is gitenid2, car3 is

given the id3. Thus based on the car id and distéetween

CASE 1: All Cars at Constant Speed and Distance them, corresponding actions are taken.
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CASE 2: Constant Speed and Distance with Message Pop up
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(2]

(3]
(4]

(5]
Figure 5: LEDs indicating that all cars are witkafety range

(6]

[7]

Figure 6: interfacing of stepper motor

(8]

5. CONCLUSION
To summarise, Adaptive cruise control (ACC) is &edive

method employed and utilized by vehicles while @mgl drive.
ACC helps the driver to relax himself while on lotigve and
the journey is smoothened. This scenario is vilyuateated
and analysed using mbed board ‘LPC 1768'which inigis
the driver with the actions to be performed angste motor
indicating the speed variations. The future scopethis
research includes acquiring the information fromsses and

then implementing the same using the above concept.

REFERENCES

[1] Katja Kircher,
“Tactical

Annika Larrson, Johnnas Anderson,
driving behavior with different levels of

automation”, IEEE volume 15, February 2014.

VOLUME-1, ISSUE-5, OCTOBER-2014

COPYRIGHT © 2014 IJREST, ALL RIGHT REBEED

>

/A\
3
ARORAKOA
SNB4®-7610

§>§>

D
D

The Revolutionary Development of Self-Driving Velee
and Implications for the Transportation Engineering
Profession

RTOS handbook.

Kuang-Hsiung Chen, Wen-Hsiang Tsai , “Vision-based
obstacle detection and avoidance for autonomoud lan

vehicle navigation in outdoor roads”, DOI:

10.1016/S0926-5805(99)00010-2

Sten Ruppe, Marek Jurghans, Mathis Haberjahn,
“Augmenting the floating car data approach by dyitam
indirect traffic detection”,

Europe 2012

Transport researclers —

De

Giacomini, “A Collision Risk Assessment Approaaha

Giuseppe Nicolao, Antonella Ferrara, Luisa
Basis for the On-board Warning Generation in Cars”,

Intelligent Vehicle Symposium, 2002. IEEE

J. Jesls Garcia A, Jesls Urefia , Manuel Mazo peFeli
Espinosa, Alvaro Hernandez, “Sensory system for
obstacle detection on high-speed lines”, Transpiorta
Research Part C-emerging Technologies - TRANSPORT
RES C-EMERG TECHNOL , vol. 18, no. 4, pp. 536-553,
2010

Gong Jinli, Peng Xianwu,Monitoring The Evolution Of
Traffic On Main City Roads”, Journal of Transpoitat
Systems
01/2013; 13(5):30-36.

Engineering and Information Technology

98



