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Abstract: Millions of people are killed or seriously injure the roads due to terrified accidents every.ydast of these
accidents are attributed to the over-speedingeofdhd vehicles. Thus, the road speed limR&EL] is a very important technique
to reduce the possibility of road accidents. Ariiaesting idea to control the speed of the vehgcte apply electronic control of
the air-supply that enters the vehicle carburetaoading to road transmitters that are connectetlcgerated either by local
network or satellite. In the present paper, a absiystem was designed and implemented. It is statbbf a control mechanism
and an electronic circuit to control the air-inletthe carburetor according to pre-set programrbaged on the vehicle speed.
Although, itis a challenging job to design and lempent modifications to existing systems, the pnespeed control system was
successfully implemented and tested. The presepbged mechanism is simple, inexpensive and saitalidle implemented in

developing countries where a big number of callsvebrk using the traditional carburetor mechanism.

Keywor ds. Road Speed Limiter, Control Mechanism, Electraiicuit, Car Carburetor

1. Introduction

Every six seconds, someone is killed or seriousjyréed
on the world’s roads due to horrible accidents. WIL3
million road deaths each year, this is a globaldemic
comparable to Malaria or Tuberculosis. And likesidkiller
diseases, road crashes prey on the young, the gmabthe
vulnerable. Yet by comparison to other global kdleroad
injury is utterly neglected [1]. The main reasomr fbese
accidents is the high-speed driving. So, the qoess how to
enforce the moving vehicle to follow the speed tinihis
speed limit changes according to the location, goaphy,
weather, cultural standards, etc.

An interesting idea to control the speed of theialehs to
apply electronic control of the air-supply that e¥st the
vehicle carburetor. An integrated control circuitaynbe
designed and implemented to control the air-intetthe
carburetor according to road transmitters and apdraither
by road network or satellite. So, the road is todbeded
according to the speed limit of the vehicle runnowgit as
desired. This may occur by using a transmissioriceethat
is put on the beginning of the road. This devicedsesignal
to the receiver device that is inserted in the Gaen, the

receiver takes this signal and translates it touaalsle
mechanism to fix a new limit for the speed of thahicle.
The transmitter can be replaced by a satelliteivece

The main idea of this research is to control theesipof the
vehicle during its running along the high-speeddoby the
control of the inlet air-flow that enters the vdhicarburetor.
An integrated control circuit was designed and enpénted.
This circuit controls the air-inlet to the carbureticcording
to pre-set programming based on the vehicle spéed.
mechanism was added to control the carburetor-ageni
using an electrical motor according to the requisgghal,
which is received from the control circuit. The atéecal
motor rotates a pulley to take a new position agiogrto the
control signal and limits the movement of the cagbor
throttle arm.

2. Previous I nvestigations

The problem of automotive speed control was comsitie
by many investigators and researchers. Most ofékearch
work concentrated on the impact of the speed lioitaon
the reduction of accidents and causalities. Fevensiic
publications are available that concern the teciraspects
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of the speed control system. The following paralgsagive a
quick summary of the important previous publicasion

Some of the publications handled the
perspectives of the automotive speed control systenthe
recent few years.

Paine [2] presented a classification of speed é&tiuh
devices showing the advantages and disadvantageactif
type. He found that properly designksh (Intelligent Speed
Assistance) systems can be highly effective in eraging
motorists to obey speed limits and should be eragmd by

impacts of implementing road speed limiterRI() in
commercial vehicle fleet operations. Their studgluded

technicaflata from 20 truck fleets, approximately 138,0a&ks, and

analyzed more than 15,000 crashes. Their finditgsved
strong positive benefits foRSLs and that the cost of the
technology is negligible and would not be expectede
cost-prohibitive for fleets/owners.

The acceptance of intelligent speed adaptation &y c
drivers was also concerned by some researchers.

Field trials with in-car speed limiter were repartby

governments. Péreat al. [3] presented a new Infrastructure Makinen and Varhelyi [19, 20]. Their investigatioosvered
to Vehicles (12/) communication and control system forthree European countries, the Netherlands, SpairSareden
intelligent speed control, which is based upon BRadirepresenting different regions and driving cultur@hey
Frequency Identification RFID) technology for concluded that the majority of the drivers accepltedspeed
identification of traffic signals on the road. Theesults limiter as a driver operated system. Also, Duynsaeel
suggested that an automatic intelligent speed cbsjyistem Katteler [21] discussed the public acceptance ofrial

can be used to prevent any unexpected traffic wistances
and improve the safety of the occupants of the okehi

involving Intelligent Speed AdaptationSp) for passenger
cars in an urban area in the Netherlands for ayeaeperiod.

Kameswariet al. [4] presented a design to control the speedheir test results showed substantial public supfoori SA.

of the automobiles at remote places for fixed timbeir
proposed model used a microcontroller unit thatirexs the
pedal position and then transfers appropriate bitmahe
Electronic Control Unit ECU) that in turn controls the
automobiles' throttle position. They stated thateirth
theoretical study needs further extension to camsidore
than one vehicle.

In the early seventies of the past century, Fordtdvo

Abraham [22] analyzed speed data from Ontario hagrsw
using the standards of the Institute of Transpiomat
Engineers and proved that the speed limits on thiggavays
should be increased. He also stated that in ocdiengilement
the new speed limits, a public education campaign i
recommended that would educate road users to edbev
left lane for passing, and to restrict the leftdao mature
drivers who have several years of road experience.

Company assigned patents concerning maximum vehicle

speed limiter for a vehicle that has a pedal coteto a 3 Road Speed Limiter (RSL)

carburetor throttle valve through a linkage meahs6g] 7].

The patents were based on mechanical and/orA Road Speed Limiter RSL) means a device whose
electromagnetic-circuit systems. Other inventoredpced primary function is to control the fuel feed to thegine, in

patents for engine maximum speed limiter with ofmra
control. The control may be carried out by settihg upper

limit of engine speed and then not be exceeded @nce

key-operated switch has been activated to an 'fwdition
[8]. Other method of control
programmable device that interfaces with the vehiahd
identifies the operator who is allowed to set thaximum
speed limit [9, 10].

Some researchers discussed the impact of speedolimi
the reduction of crashes and pedestrian fatalitiesity of
Zurich [11], South Australia [12], USA[13] and liad[14].
Comte [15] described a driving simulator experimesing
The University of Leeds Advanced Driving Simulatortest
two speed control systems against an advisory rsyated a
baseline control (no system). His results indicateat there
are safety benefits of control systems includimgduction of
maximum speed, speed variance and inappropriated spie
hazardous locations.

Safety impacts of speed limiter
commercial vehicles; trucks and buses were invatd) by
some authors.

The experience of national speed-limit legislatib&] and
the assessment of the safety efficiency of spemnitelis [17]
were reported for Australia, Europe and North AmeerMery
recently, Hanowskiet al. [18] objected to identify the

can be applied by a

order to limit the vehicle speed to a preset vahig, 1.

Fig 1. Description of the function of the road speed limiter (RSL) [23].
3.1. Types of Road Speed Limiter (RSL)

There are many types of speed limiters. These typems
be classified according to either the techniquapglying the
speed control or the functionality of the speedtém

installations on

3.1.1. Types of Road Speed Limiter (RSL) Based on the
Control Technique
(1) Accelerator control
(2) It is also known as the "Cable Type", Fig. 2. THea
of this type is adopted in the present investigatio
(3) Direct fuel control (solenoid valve type)
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(4) Electronic pedal control (for electronic accelera}o

40

Spéed in kmph_

ACCELERATOR CONT!

A Motor will control the stroke length of the
accelerator pedal linkage to fuel pump.

ROL - CABLE TYPE

60

Speed in kmph
p

(o]

wa  Speed Governor

Fig 2. Description of the accelerator control (cable type) [23].

3.1.2. Types of Road Speed Limiter (RSL) Based on the

being accelerated beyond this speed.
3.2. Limitations of Manually-Set Road Speed Limiter (RSL)

Systems that require the driver to manually setsiheed
have several limitations, namely:

(1) They assume that the driver knows the speed limit o
can decide a "safe" speed. Actually, in both sidunest
the driver can be in serious error.

(2) The task of setting the speed is tedious and may be
distracting.

(3) In practice, these voluntary systems are unlikelype
used on a regular basis.

3.3. Examples of Automatically-Set Road Speed Limiter
(RSL)

Functionality [22]

(1) Top-speed limiting

It prevents the vehicle from exceeding a set spbbabt
modern vehicle engine-management systems have a t
speed setting but it is usually well in-excess aiximum
national speed limits and could not be regarded aafety
device.

(2) Speed alarm set by the driver

It alerts the driver if a selected speed is excée@®me
vehicles have this feature.

(3) Speed limiter set by the driver

It prevents the vehicle from exceeding the selesfeed,
except for temporary over-ride situatioresg(, "kick-down"
of accelerator pedal). A few vehicle models havs thature

® Vﬁ—

o

RFID

RFID TAGGED READERS

TRAFFIC SIGNALS

)

SECONDARY
PC

Hl—d

YN

DATABASE
Tag IDs
Signals
Geographic

Infermation

ETHERNET LINK
TO MAIN PC

E——

Target Speed
Other data for the
vehicle controller
module

Fig 3. Operational block diagram of the RFID subsystem[3].

(1) First example [3]
It is an intelligent speed controller that is basgubn

(e.g., Renault Megane). These are also known as "Adjlesta Radio Frequency Identification REID) technology for
Speed Limitation Functiom’ASLF)".
(4) Intelligent speed alarm

The system "knows" the speed limit of the currettion
of road and direction of travel and alerts the eiriif that
speed is exceeded by an audible alarm, a visunblsy a

vibrating throttle pedal or a combination of these.

identification of the traffic signals on the roddhe operation
of the RFID subsystem onboard the vehicle is described with
the block diagram of Fig. 3.

The proposed architecture of Ref. [3] for cruisatodl is
shown in Fig. 4. It comprises two parts: placenanRFID
sensors (tags) in the road’s traffic signals, dml dn-board
systems in the vehicle.

(5) Intelligent speed limiter
The system "knows" the speed limit of the currettieon
of road and direction of travel and prevents thiicle from

Sensor stage
—

=

Infrastructure

Action Stage of the

Decision stage
Lengitudinal Control

,
\
-

Fig 4. Control scheme onboard the vehicle and itsinteraction with the infrastructure [ 3].
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(2) Second example [4]

Based on the two examples of RSL that are shovBem

A microcontroller unit was used to receive the peda3.3, we adopted the general idea to propose a rsingher

position from the corresponding sensor, Fig. 5. nlhie

microcontroller unit transfers appropriate signal the

Electronic Control Unit ECU) that in turn controls the
automobiles' throttle position, Fig. 6. The microtoller

unit can also interface with a wireless module thatapable
of detecting any other transceiver through radiegdiency
(RF) signals.

RF transmitter

Fig 5. Traffic-signal-posts equipped with RF transmitter (left side) and
automobile equipped with RF receiver (right side) [4].

I

Wireless
Module

Pedal
Position
Sensor

Throttle

Mlcmcounoll L ECU > body
[ Throtile |

er unit
Position

Sensor
Sensoxs

—

Pedal Position

Fig 6. Hard scheme of automobile control system[4].

4. Present Proposed Speed Limiter Model

i
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Fig 7. Main ideas of automotive speed control systems.

and less-expensive RSL. Before carrying out thegespeed
limiter, we had to survey the available technigfasspeed
control and choose the promising technique frompant of

view. Main ideas about automotive speed contrdiesys are
shown in Fig. 7. The blocks in "red" are adoptethapresent
speed limiter model.

4.1. Engine Specifications of the Present Work

The main specifications of the engine that was lisd¢tle
present investigation are listed in table (1).

Figure 8 illustrates the main components of thesgme
investigated engine.

Table 1. Main specifications of the present engine.

Item Specifications

Type

Bore x stroke
Bore / stroke ratio 1.21

Displacement 1588 cm3 (96.90 in3)
Compression ratio 9

Four-stroke, Two valves per cylinder
85.00 mm x 70.00 mm

Fuel system One air carburetor
Max. output 55.9 kW at 5200 rpm
Max. torque 115 Nm at 3800 rpm
Coolant Water

Instrument Panel

Fuel Tank Engine Body Carburetor Intake

Carburetor

Battery

Shifter

Exhaust .
Control Circuit

Control Mechanism

Fig 8. Main components of the present investigated engine.
4.2. Accelerator System
4.2.1. Carburetor

A:Airhorn

B:Choke plate
C:External bowl vent
D:Choke pull-off
E:Throttle body & mounting base

F:Float bowi

G:Fuelinlet

H:ldle mixture adjusting screw
J:Vacuum nipples

K:Fast-idle cam

L:Throttle lever

M:Idle speed adjusting crackscrew
N:internal bowl vent

Fig 9. Main parts of the carburetor [24].
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A carburetor is basically a device for mixing andauel in
the correct amounts for efficient combustion. & isetwork of
passages and related parts that help control tHeediratio
under specific engine-operating conditions. Figirehows
the main parts of a conventional carburetor. Thdbwator
bolts to the engine intake manifold. The air cledfitter) fits
over the top of the carburetor to trap dust and dir

4.2.2. Throttle Arm

Table (2) illustrates the results of the calibmatjgrocess.
These results were used for the adjustment of treral
mechanism as well as the programming of the cootrolit.

To ease the control process, eight values of theche
speed Knvh) were selected and the corresponding values of
the engine rotational speeldRM) were recorded. The values
that appear in table (2) are average values.

Table 2. Results of the calibration process

Figure 10 demonstrates the throttle arm that céstitee

opening of the carburetor of the present enginee T
accelerator steel wire transmits the mechanicalasigf the
accelerator pedal to the throttle arm. The prespeed limiter
model is based on resisting the response (rotatibrthe
throttle arm to the signal of the accelerator peddiis
resistance is applied by a suitable mechanismabays the
signal of an electronic circuit according to themissible

Sage No. Engine speed (RPM) Vehicle speed (Km/h)
1 500 20

2 1000 30

3 1500 40

4 2000 55

5 2500 70

6 3000 80

7 3500 105

8 4000 110

speed limit.

Throttle Arm

Fig 10. Throttle arm of the carburetor of the present engine.

4.3. Speed Calibration

As the engine was not really operating a vehitie tésting
of the validation of the speed limiter was based tha

rotational speed of the engineRM). Thus, there was a real

need to carry out a calibration procedure to reltte

rotational speed of the engine to the readings had t

speedometer, which reads the corresponding speetieof

vehicle knvh). Figure 11 shows the used arrangement of thg

speedometer and the reader of the engine rotatepedd
(RPM).

The calibration was carried out in a special wookstvith a
suitable facility using a real car.

Engine Rotating Speed (RPM)
Speedometer (Km/h)

Fig 11. Arrangement of speedometer and reader of the engine rotational
speed.

4.4, Force Measurement

For proper design and application of the controtinagism,
the force required to resist the pulling of theederator cable
must be estimated at every stage of table (2).,Tthas/ehicle
speed can be limited by preventing excess openfnihe
carburetor. As shown in Fig. 12, a spring balanas tnooked
to the throttle arm to measure the resistance f(ffge These
values of resistance forcEJ were used to design the control
mechanism and program the control circuit.

Throttle Arm Control Cable

Spring Balance Accelerator Cable

Fig 12. Measurement of the control force using a spring balance.

4.5. Control Mechanism

Throttle Arm Control Motor

Control Mechanism
Control Cable

Fig 13a. First view.
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This DC motor was selected to be suitable for the torque
requirements and compatible with the control circiiihe
motor is connected to the pulley through the geaint Fig.
14.
£~ Accelerator (2) Wire-pulley assembly
Cable The wire-pulley assembly is used to transfer thatiing
torque of the motor to the throttle arm. The steek is
welded to the pulley. The dimensions of the pullegre
chosen to be suitable to the overall response afctntrol
mechanism. Figure 16 shows a drawing of the pulfich
was fabricated from steel.

Throttle Arm

Control Cable

Control Motor
Control Mechanism

Fig 13b. Second view.

Fig 13. Two pictures of the control mechanismin its place.

The job of the control mechanism is to produce the Fig 16. A drawing of the steel pulley.
necessary force to limit the movement of the thecarm of
the carburetor. (3) Gear train

Figure 13 shows two pictures of the control mec@nin A gear train was designed and fabricated to trartsfe
its place relative to the other components of tigiree. torque and movement of tHeC motor to the shaft of the

pulley, Fig. 14. The gear train contains a comlimabf spur

4.5.1 Main Components of the Control Mechanism and worm gears. The overall gear ratio of the tramms

considered in the programming of the control circui
Figure 17 shows a drawing of the gear train. Sohtlesogears
were fabricated from metallic materials and othé&@m
plastic materials.

Control Mechanism

Control Pulley

Control Motor

Control Cable

Fig 14. Main components of the control mechanism.

Figure 14 shows the main components of the control
mechanism. These components can be listed as:

(1) Control motor

The function of the control DC motor is to produtbe
necessary torque to resist the movement of thdtlrarm
that obeys the accelerator cable. Figure 15 shdwesDIC
motor that was used in the present work. Fig 17. Adrawing of the gear train.

4.5.2. Design Seps

The design process of the present control mechacasnbe

summarized in the following steps:

(1) Considering the maximum value of the for&g) that is
required to limit the pulling movement of the
accelerator wire.

(2) Determination of the necessary pulley torqig based
on the maximum limiting force~) and the diameter of
the pulley ¢).

(3) Calculating the overall gear reduction-ratio basedhe

Fig 15. Picture of the used DC motor. required pulley torqueT) and the maximum torque of
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the availableDC motors. Also, the ratio between the control circuit.
rotational movements of the shaft of the pulley ¢l
shaft of the motor.

(4) Finding the required motor torquéd,) based on the
above parameters.

(5) Final step is the motor selection from the avaddbC
motors. Suitability to the control circuit is ansestial
parameter in motor selection.

4.6. Present Control Circuit

An electronic circuit, Fig. 18, was designed anskasbled
to control the operation of tHeC motor. Thus, the necessary
torque and rotation of tHeC motor are performed that result Fig 18. Picture of the present control circuiit.
in resisting the movement of the accelerator cabhe final
result is the speed limiting of the vehicle at eliéint speed
stages, table (2). Figure 19 shows a block diagodrthe

Us (Vi) REGULATR 5V
VALUE=12 N\ 1 [, |
2 3
| © 2 \égc | 255 ]
o Lieno @ @
RECIEVE R —
R1 - -
—
— MICRO CONTROLLER (CPU) |
10k c1 9 0sCL/CLKIN RBO/NT [—2- ) RL1
10 2 RIGHT
7 2 oscaicLkout RBL 22
MCLRIVpp/THV RB2 -2
24
e , RBI/PGM [
o —5— RAw/ANO RB4 [
L ——| RALANL RES 22
- 2 RAZANZIVREF- RBE/PGC [—2F- Q1
2| RAJ/AN3VREF+ RB7/PGD |2 BC337
2— RA4/TOCKI 1
RAS/AN4 RCOTLOSOITICKI [—12-
RCLTIOS! [—2 R3
RC2/CCP1 [—= 10k DC MOTOR
RC3 4
5
MEMORY Sg 16 —
o s RCS/TCK [ RL2
SDA Al RC7/RX/DT |2 LEFT
{we a2
CF775
24C02C R2
10k |
Q2
BC337
° —wl ]
u4
OPTOCOUPLER-NAND
R4 -
10k 'én_
o o
SENSOR MAGNETIC -

MAGNETIC PULLEY “

Fig 19. Block diagram of the present control circuit.

4. Amplifiers. They amplify the signal that comes from the

4.6.1. Components of the Present Control Circuit remote-control unit and convert the microcontroller

The main components of the present control ciréug, 18, command signals into the power necessary to ereergiz

can be listed as: ) i . the DC motor windings.

1. Remote-control unit: It sends the signal to the circuit g \icrocontroller: It is the most important component of
receiver using infrared wavetj. The signal informs the circuit. The microcontroller is a microprocesso
the control circuit the stage of vehicle speedresvd in capable of generating steps pulses and directipralsi
table_ (2). ) i for the driver (amplifier). It is programmed to dwol the

2. Receiver: It receives the signal from the remote-control action of the DC motor to perform the necessary
unit. operation to limit the vehicle speed at each stddable

3. Screen: It shows the data of the operating conditions.
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(2). The microcontroller was programmed by the
commercial software "MIKROBASIC" [25].

6. Two relays. The relay is a switch that is used to control a
circuit by a low-power signal. Thus, the two relaye
used to control the operation of the electronicudir

position.

4.6.4. |mportant Remarks on the Present Control System
There are some important remarks that have todwrded
concerning the present control system, namely:

7.Transistors. Atransistor is a semiconductor device thatis (1) The present speed control system was successfully

used to amplify and switch the electronic signaisl a
electrical power of the control circuit.
8. Memory: It is used to save vehicle speed at each stage of
table (2).
9. Regulator: It keeps the voltage of the circuit at.5
10.Battery (12V): It provides theDC current to the control
circuit.

4.6.2. Programming of the Microcontroller

The microcontroller was programmed by the commeércia
software "MIKROBASIC, V.5.0" [25]. This software was
developed as a simple programming tool of micromdlets.
Its language is similar and has characteristionarfiy BASIC
implementations with an editing environment to alkhe user
to create, test and deploy BASIC programs. MIKROBAS
allows math and string operations. Also, a seffe®mmands
to control the program flow and/O operations are
implemented in its interpreter engine. Generallg, software
disk contains two binaries: "based.exe" and "mbes&' and
a set of example programs. The binary "based.exghe
editor environment and can be used to edit and run
MIKROBASIC programs. The binary "mbasic.exe" is the
actual interpreter engine and it is necessary to the
developed programs. The software engine is autoaibti
called by the editor environment. Such functioyafitakes
very easy to develop and test applications insiae editor
environment.

4.6.3. Operation Seps of the Speed Control System
The automotive speed control system can be opetsted
carrying out these steps:

1. Switching on the electronic circuit.

2.Pressing one of the buttons of the remote-contndtl u
Every button represents specific vehicle veloaity the
engine, table (2).

3.The signal is received to the electronic circuit thg
receiver and amplified by the amplifier.

4.The microcontroller compares the previous value
speed that is stored in the circuit memory with rilegv
value that was received from the remote-contrdi. uni

5. As a result of this comparison, the microcontrojeres
the correct order to tHeC motor to rotate by the proper
amount. This order is given based on the
pre-programming of the microcontroller.

6.The motion is transferred to the shaft of the pulle
through the gear train.

7.The pulley rotates to take a new position to fie #peed
of the car. The rotation may be either clockwise or
anti-clockwise to increase or decrease the resistén)
to the accelerator cable at the throttle arm.

8. The microcontroller checks the new position and @sak
necessary adjustments until reaching the corresser

implemented and tested. Careful observation of the
operation of the control system was paid. The obntr
system succeeded in limiting the engine speed
according to the pre-set vehicle-speed stageshié ta

).

(2) The signal of the remote-control unit that is usethe

present model is a symbol of the external conigia

to the vehicle speed control system. The infra{t&)
signal is used for the demonstration of the ide¢hef
speed control system. In real-life applications the
control signal can be received from the control
transmitter on the road itself or directly fromedlites.
This control signal is most likely to be a radiedquency
(RF) signal.

(3) A stepper motor is a good choice whenever conttolle

movement is required. It can be used with advastage
applications where controlling of rotation spequted

and position is needed. However, we found that the
stepper motor torque is weak to overcome the fofce
the accelerator pedal and this torque decreasds wit
increasing the speed of the stepper motor. So, we
rejected the idea of using a stepper motor in teegnt
control system.

(4) Experiments were carried out to make sure thatether

was no effect of the present speed control systethe
engine performance. Experiments revealed that tisere
no change on either the air/fuel ratio or the patages
of the exhaust components.

(5) It should be noted that the present test of theedpe

control system was carried out without actuallydiog

the engine. This situation is due to the lack dfatle
facility and resources to carry out such a testis kwe
strongly recommend testing the present speed dontro
system in real-life operating conditions. We thihiat

the only difference is a new programming of the
microcontroller to adjust for the loading conditson

%. Conclusions

Based on the previous explanations and discusstbss,
following concluding points can be stated:

1.The present speed control system was successfully
implemented and tested. The control system sucdeede
in limiting the engine speed according to the pe-s
vehicle speed
investigation was achieved.

2. Generally, the present mechanism has no noticédeaule
effect on the engine performance. There is no ahamg
either the air/fuel ratio or the percentages ofdklbaust
components.

3. The present proposed mechanism is simple, inexgensi

limits. Thus, the objective of the
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and can be added to the engine with minimum January 2009,
modifications. It is suitable to be implemented in
developing countries where a big number of catb stif3
work using the conventional carburetor mechanism.

4.1t is a challenging job to design and implement

modifications to existing systems.

J. Pérez, F. Seco, V. Milanés, A. Jiménez, J. Cz,ziad T. de
Pedro, " An RFID-Based Intelligent Vehicle Speed Caligr

Using Active Traffic Signals”, Sensors-Open Accdesrnal,
ISSN 1424-8220, Vol. 10, pp. 5872-5887, 2010.

[4] U.J. Kameswari, M. Satwik, A. Lokesh, and G. V. Bgd'A
Design Model for Automatic Vehicle Speed Controller"
International Journal of Computer Applications (0978887),
Volume 35, No.9, pp. 19-24, December 2011.

Recommendations for Future Work

Based on the present work, the following points ban
recommended for future investigations: 5]

1. Using the radio frequencyrF) signal as the input signal
to the control circuit.

2.Using satellite signal, based on the Global Pasitip
System GPS), as input signal to the control circuit. 6]

3.Development a new control circuit to be suitable to
modern cars that have a fuel-injection arrangement.

4. Utilizing other control techniques and hardwarelhsas 7
neural networks, fuzzy logic, fuzzy-neural,
programmable logic controlleP[C), etc.

B. G. Radin, O. Park, and L. J. Vanderberg, "Maximiehicle
Speed Limiter", United States Patent Office, N&28,380,
July 14, 1970. Assignee: "Ford Motor Company, dearpo
Michigan, USA".

L. F. Mieras, "Maximum Engine Speed Limiter ", UsdtStates
Patent, No. 3,563,219, Feb. 16, 1971. Assigneerd'Motor
Company, dearborn, Michigan, USA".

Z. J. Jania, and L. J. Vanderberg, "Maximum Vehigfeed
Limiter", United States Patent, No. 3,708,031, JAn1973.
Assignee: "Ford Motor Company, dearborn, Michigd8A".

[8] W. A. Snell, and A. R. Fillman, "Engine Maximum Sgee
Limiter", United States Patent, No. 5,549,089, A2@, 1996.
Assignee:"Textron Inc., Providence, R. I".

Acknowledgements

The authors would like to acknowledge Eng. M. Gamea
Eng. M. Ghorab and their colleagues for helpingthe [0
assembly, programming, and testing of the contircui as
well as the manufacturing of the control mechanism.

R. Fiske, A. Surabian, and K. Weigold, "Motor Vehicl
Operator Identification and Maximum Speed Limitdghited
States Patent, No. 7,757,803 B2, July 20, 2010.

[10] R. Fiske, A. Surabian, and K. Weigold, "Motor Vehicl
Operator Identification and Maximum Speed Limitddhited
States Patent, No. 7,959,177 B2, June 14, 201igress "Kar
Enterprises, LLC, Shrewsbury, MA, USA".

Nomenclature

d, Diameter of the pulley
Tm Motor torque [11] F. H. Walz, M. Hoefliger, and W. Fehlmann, "SpeeiL
T Pulley torque Reduction from 60 to 50 Km/h and Pedestrian Injlries
F” Resist f Twenty-Seventh Stapp Car Crash Conference Proceedings

r esistance force (P-134) with International Research Committee on Biekcs

of Impacts (IRCOBI), San Diego, California, October 1% -

Abbreviations 1983.
ASLE Adjustable Speed Limitation Function [12] A.J. McLean, R. W. G. Anderson, M. J. B. Farmer, BLEE,

and C. G. Brooks, "Vehicle Travel Speeds and Thaelamie of

DC Direct Current . Fatal Pedestrian Collisions-Vol. I, NHMRC Road Accitlen
ECU Electronic Control Unit Research Unit, The University of Adelaide, South thali,
RPM Engine rotational speed for the Federal Office of Road Safety, Report No. GR14
GPS Global Positioning System October 1994.
12V Infrastructure to Vehicles [13] S. Ferguson, "Relation of Speed and Speed Limi@rashes",
IR Infrared Waves National Forum on Speeding, Washington, D.C., USihgJ15,
ISA Intelligent Speed Adaptation 2005.
PLC Programmable Logic Controller [14] N. V. Malyshkina, and F. Mannering, "Effect of Ieaises in
RF Radio Frequency o Speed Limits on Severities of Injuries in Accidéng®urnal of
RFID Radio Frequency Identification the Transportation Research Board, No. 2083, pp.1272-
RSL Road Speed Limiter 2008.
[15] S. Comte, "Evaluation of In-Car Speed Limiters: Simoi
Study”, Master Project, , Project Funded by he pean
References Commission under the Transport RTD Program of the 4t
Framework Program, Contract No. Ro-96-Sc.202, May8199
[1] http://www.makeroadssafe.org/about/Pages/Issues.asp ] )
March 2013 [16] "Learning from Others: An International Study onaidg Truck

[2] M. Paine, "Devices to Assist Drivers to Comply wiipeed
Limits", Vehicle Design and Research Pty Limited s&alian

Speed Limiters", Prepared for Transport Canada talbef
the Council of Deputy Ministers Responsible for
Transportation and Highway Safety, Canada, Marct8200



10 Ahmed Farouk AbdelGawad and Talal Saleh Mandour&roposed Simple Electro-Mechanical Automotipe&l Control System

(17]

(18]

(19]

(20]

"Safety Impacts of Speed Limiter Device Installaoon

Safety Synthesis Program, CTBSSP Synthesis 16,s8pech
by the Federal Motor Carrier Safety Administration,

Transportation Research Board, Washington, D.C., 2002[322

www.trb.org

R. J. Hanowski, G. Bergoffen, J. S. Hickman, F. GDo,
Murray, R. Bishop, S. Johnson, and M. Camden, "Research
the Safety Impacts of Speed Limiter Device Installes on
Commercial Motor Vehicles: Phase 11", U.S. Departmeh
Transportation, Federal Motor Carrier Safety Adstirsition,
Report No. FMCSA-RRR-12-006, March 2012.

T. Makinen, and A. Varhelyi, "Field Trials with I@ar Speed
Limiter", 9th International Conference Road SafetyEurope,
Bergisch Gladbach, Germany, September 21-23, 1998.

A. Vérhelyi, and T. Makinen, "The Effects of In-C8peed
Limiters: Field Studies", Pergamon-Transport Researt C,
pp. 191-211, 2001.

[21] L. Duynstee, and H. Katteler, "Acceptance of Iigelht Speed
Commercial Trucks and Buses", Commercial Truck and Bus

Adaptation in Passenger Cars by Car Drivers", Prongedf
the 7th World Congress on Intelligent Transportt&ys (ITS),
Torino, Italy, 6-9 November 2000.

] J. M. Abraham, "Analysis of Highway Speed Limits",

Department of Civil Engineering, Faculty of Appli€tience
and Engineering, University of Toronto, Italy, Dedger 2001.

"Speed management: Aroad safety manual for decisiakers
and practitioners", 2008,
http://www.autograde.ae/SPEED%20LIMITER_GLOBAL.pd
f: March 2013

http://en.wikipedia.org/wiki/File:CarbNomenclatupj
March 2013

[25] http://www.mikroe.com/mikrobasic/: March 2013



