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Research on Oil Valve Password Controller for Car Anti-theft

CHEN Haichu, XIONG Genliang, LIANG Fayun,LIU Lingteng
(School of Mechatronics Engineering, Nanchang University ,Nanchang 330031, China)

Abstract: An oil valve and password controller for car anti-theft (PCCAT) has been developed in this research.
The oil valve is equipped near the fire system of car and the PCCAT is installed on the operational platform in the
car. With the valve and the PCCAT,everyone who wants to drive the car must correctly input the password to open
the valve installed between the oil pump and the fire system of the car to make the oil pipe connecting firstly, and
then, to start the car engine. It also designed an alarm module in the PCCAT for car to start the alarm system and
lock the keyboard when wrongly inputs password over the limited times. In order to avoid being abnormally powered
off of the PCCAT and being cut off mistakenly the oil pipe, the PCCAT memory unit can remember and keep the po-
sition of the step motor, which could help drivers to avoid inputting password again to restart the engine quickly after
engine flameout. At last, it carried out experiments with a motorcycle engine, and the experimental results proved
that the PCCAT had better effects for car anti-theft.
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0 Introduction to be solved. In order to avoid car theft, too many

factories have developed types of car anti-theft
[1-2]

With the improvement of people’s quality of

system, such as mechanical types-'?, electronic

life and the development of auto technology, car
typest®, remote-controlling typest, wireless

[5-7]

goes into family life commonly day by day, but at

network or telecommunication networks"" ,and so

the same time, the ratio of car-theft crime cases in-

crease greatly, thus, problem of car anti-theft be- on, but all the abovementioned products do not

comes one more important and urgent technology execute highly efficiency for car anti-theft, and

many cars also are stolen even though equipped
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with car anti-theft system. In this work,it develops
a car anti-theft system based on the password
controlling by using micro computer unit (MCU)
AT89S52 to control an oil valve which assembled
on the pipes between oil pump and fire system of
cars. With the anti-theft system protection, it can
open the va_ve end conduct pipes betwzen oil pump
and fire system only by correctly inputting the
password, in another word,if cannos correctly in-
put the password. the car engine will not be star-
ted because of no petzol/diesel, even though thief
broke into the car. Moreover, if wrong inputting
password more than some times, the alarm system
starts to work with voice broadcas-ing such as “IL-
LEGAL INVADER”. From the above protecting
methods. the anti-theft password contralling sys-
tem (PCCAT) with oil valve can act good enough

for car anti-theft.
1  OQil velve Maodel end Hardware Design

The structure of the cil walveis is shown as
Fig. 1, gasoline flows into thz valve from :he in
port. and flows ous the valve from the out port.
The cese of the ail valve is installed betweaen the in
port and the out port, and drived by a step motor

with a guide-screw-nus structure.

oil out port

case of oil valve
Fig.1 Simgle structure of cil valve

The= block diagram of PCCAT ‘s shown as the
red dash block in Fig. 2, part schematic circuit of
PCCAT is shown as Fig. 3,and the photo of the
PCCAT is shown as Fig. 4. When the PCCAT is
powered on and finished initialization, the control-
lor begins to remind driver to input password by
voice, after checks the password with the pass-
word stored in the memory of the controllor, and if
the input password meets the stored password en-

tirely, the controllor will output signals to drive

the step motor and open the oil valve case, and
make the oil pipe connect,then,drivers can fire the
engine. Otherwise,the valve will be closed and oil
will be forbidden to flow into spark plug if the

password is wrong.

1
I
1
Aarm] | [Car Fngine]

Fig. 2

=
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Fig. 4 Phto of the pasword contrller for cr anti-theft

In order to avoid inputting password again
when the car engine is flameout abnormally, the
memory unit of the PCCAT can remember and
keep the position of the step motor,which can help
driver quickly restart the engine again.

When driver parks the car, it only needs to
press the “LOCK KEY” on the keyboard of the
PCCAT,the controller will output signals to drive
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the step motor and lock the case of oil valve and

close the valve, which realizes anti-theft.
2 Software Design

When driver normally enters into car, inserts
the key and turns it to power on the car, the car
cannot be fired right now because the oil pipe is
stoppage by the oil valve and no oil can flow into
the spark plug. After PCCAT finishes initializa-
tion, it will remind driver to input user password of
the PCCAT. The flow chart of the engine start is

shown as Fig. 5.

Initialize

lCaJJ displav & voice rem[nd)

Wait for key pressing and
distinguishing key pressing

I0pen and lock case
of the oil valve

Fig. 5 Car anti-theft password control flow chart

In Figure 5, when the driver finishes inputting
the password and presses the confirmation key,the
controllor begins to check the inputting password.
If the inputting password is correct, the PCCAT
will output signal to drive the step motor and open
the walve to make the oil pipe connect. At the seme
time, the speaker will remind the driver * YOU
CAN START THE ENGINE NOW ”by voice. In
order to strengthen anti-theft level, the PCCAT
will give the driver three times to input password
again in 3 minutes, over three times or 3 minutes
wrongly inputting password, the PCCAT will start
the alarm system automatically to remind the pass-

ers to pay attention to the car perhaps there are car

thieves.

In order to make drivers set personal password
conveniently, the PCCAT provides password mod-
ifying function to users,and the flow chart of pass-
word modifying is shown as Fig. 6. In order to a-
void illegal changing the password, the PCCAT
need correctly input the super password firstly. Af-
ter checked out the inputting initial password cor-
rectly,the controllor will remind the driver to in-
put the new password twice,and if the twice input-
ting password are the same to eachother, the con-
trollor will save the new password in the memory
unit and replece the old password,and then remind
the driver “PASSWORD MODIFY SUCCESS!™,
otherwise, it will remind the driver to input the
new password again, and also.if wrongly input the
new password every twice not matching to eacho-
ther over three times. the controllor will forbid

modifying the password again in 24 hours.

Wait for interrupt

Y

Input initial PW

passwrord
correct?
¥

First input new PW »
& lemporary save

¥

Second input new
PW & temparay save

lMudjf:.-‘ success & Save new PW}

Fig. 6 Password modifying flow chart
3 Experiments and Conclusion
With the PCCAT,an experiment on a SUZUK

motocycle engine is carried out,and the valve is in-

stalled on the oil pipe between the oil box and the
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in port of the motocycle engine (shown as Fig. 7).
When PCCAT is powered on and finished initialli-
zation, the speaker will remind to input password
by voice,after input the correct password, the con-
trollor will output driving signals to open the oil
valve, and gasline flows cross the valve to the in-
put port of the engine with the oil pipe from the oil
box, now,it can fire the engine easily. In the ex-
periments, it deliberately cuts off the power of PC-
CAT and then power on it when the engine is
working, the case of the oil valve is also keeped at
the same position and the valve is still opened. In
another experiment, it deliberately wrongly inputs
the password over limited three times,the oil valve
is still closed and the alarm speaker begins to

broadcast by voice “ SOME ONE IS STEALING
g . .

THE CAR” continuously. The experimental re-
sults prove that it can protect the car to be stolen
with the PCCAT and the oil valve.
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