PARKED VEHICLE MONITOR

DESCRIPTION:
Often we park our vehicle out side our house or office and lock.  It is prone to theft or hit by others vehicle and the status is known only when we come to the parked place.  A simple DIY  gadget explained here raises an alarm, when somebody try to steal the vehicle or get hit by others vehicle.
Two boards named as PARKED VEHICLE MONOTOR-TX (PVM-TX in short) and PARKED VEHICLE MONOTOR-RX (PVM-RX in short) are required for the project.  Even though both the boards Transmit and receive the data using wireless modules, where as PVM-TX board transmits the status and PVM-RX receives the status and displays on 2 row x 16 column LCD display, as well as raises an alarm through its buzzer.
About HC-12 wireless module:  HC-12 is a 5 pin, small size (28mm ×15mm × 4mm appox.) wireless transceiver with antenna, uses USART port for communicating with microcontroller. It has a carrier band from 433.4MHz to 473.0 MHz with Multiple channels to set, with a channel stepping of 400kHz which makes upto 100 channels and works on 433.4 MHz by default. The default transmitting power of the module is 100mW (20dBm) and 9600 baud rate.  Built-in MCU performs the communication with external device and no programming or configuration is required for basic use of the module.  To change any parameters SET pin has to be pulled LOW and use AT commands. By default, on-board pull-up resistance makes the SET pin to HIGH and transmit and receive the wireless data (even without using SET pin).

About DS1307 RTC chip : DS1307 is highly used RTC (Real Time Clock) chip, with built in date and time format and calendar.  It uses 32.768KHz crystal as clock pulse generation source for accuracy and communicates using Two Wire Interface (TWI, also called I2C) with microcontroller.  It has to be powered with 3V battery permanently to run the date and time internally.  A 5VDC power supply is required to read or write the date and time from or to the chip.
About GY-61 (ADXL335) module : GY-61 is a small 15.7mm X 20.3mm size, 3-Axis (X-axis, Y-axis and Z-axis) Accelerometer sensor module based on ADXL335 IC, with 3.3V on-board voltage regulator.  The sensor has a full sensing range of +/-3g and can sense  dynamic acceleration resulting from motion, shock, or vibration.  The three outputs of the ADXL335 is set at 1.65V analog voltage by default, if no motion is detected.  The corresponding voltage at the pin X-axis, Y-axis and Z-axis varies and matches to the direction of change in position of the module.
Concept of the Project :  Both the PVM-TX and PVM-RX boards/circuits are built around ATMEGA8 microcontrollers, but the functionality differs in the respective board.  The PVM-RX board sends a text code ‘?’ to PVM-TX through HC-12 wireless module at about every half-a-second interval.  The PVM-TX receives the text code ‘?’ and sends the status of the six ADC channels in a binary coded form to the PVM-RX through its HC-12 wireless module.  If, every thing is normal, null code is sent by PVM-TX else the specific code is sent by PVM-TX.  The binary code received by the PVM-RX displays the error message with buzzer, if any, else simply displays the current date and time read from the DC1307 RTC chip.  To reset the error message and buzzer, press S1 (MUTE) button on the PVM-RX board.
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The PVM-TX board reads six ADC channels.  Mainly, three analog voltages from GY-61 module is to record the jerk or vibration, one channel to record change in input voltage due to self start of the vehicle.  The remaining two channels are optional and may be used to connect to ignition key switch/relay and door lock system.

So, the PVM-TX board has to be installed in the vehicle and connect 12VDC power supply from the battery of the vehicle.  The PVM-RX board has to be installed about 20 to 50 feet distance and connect 9 to 12 VDC power supply from a battery or an AC adapter.

CIRCUIT DIAGRAM(S):
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CODING:
(Available as attachment)
Comments / remarks are marked wherever is necessary and all the functions / routines and variables are named to easily identify the operation to be performed by them.  The prefix of the function indicates the working/control of the entity, like
EEPROM_xxxx are functions for controlling EEPROM of MCU

LCD_xxxx are functions for controlling LCD display

TWI_xxxx are functions for controlling Two Wire Interface
RTC_xxxx are functions for controlling Real Time Clock (DS1307) 

INITIAL SETUP and USAGE:
After both the boards (PVM-TX and PVM-RX) are ready, burn the PVM_TX.HEX and PVM_RX.HEX files to respective microcontrollers using suitable AVR programmer and place them in their respective boards.
Now, switch ON power switch of PVM-TX board after connecting 12VDC battery source .  Both the LEDs (red and green) will glow for while and stop.  Then only red LED will glow for a while, indicates checking of HC-12 module and reading default voltages of ADC pins (ADC0 to ADC5) and stops.  The green LED blinks continuously, which indicates that the microcontroller is checking the status of all ADC channels in a time loop.  If, red LED glows continuously, which indicates there is some problem with  HC-12 connection.  If, red LED blinks, then, one (or more) ADC channel is reading change in voltage either due to vibration or power-supply fluctuations.  Once the status is read by PVM-RX board, then the blinking of red LED stops.  So, the red LED is marked as ERROR indicator and green LED is marked as blinker.
Now, switch ON the power switch of PVM-RX board after connecting above 9VDC source.  Initially all LEDs will glow for a while and buzzer generates a small beep.  Then, LCD displays a welcome message and checks for HC-12 module and DC1307 RTC connections.  Then, the microcontroller (ATMEGA8) goes into a loop, which displays current date & time, send a query code ‘?’ and waits for the reply and so on.
In case, the received reply contains error code or no reply is received in the stipulated time, then it display the error message and generates beep.  To stop beep sound as well as stop displaying error message, press button S1 and check the vehicle status.
For updating date and time (on first use), press button S2.  The LCD displays current date and time read from the DS1307 chip and waits for editing by displaying a blinking cursor.  Use button S2 now to move the cursor forward and use button S3 to change the value below cursor.  If, no button is pressed for more than 5 seconds, then the displayed values are saved to the DS1307 chip and latest date and time will be displayed on the LCD.  The date and time may be changed/updated any number of times using the buttons S2 and S3 as explained.  Since, the buttons S2 and S3 are rarely used, both the buttons may be positioned on the PCB directly, where as the button S1 may be connected separately beside the LCD.  In case, to avoid using DS1307 IC, connect shorting jumper J1 to display “HAVE A NICE DAY” message on LCD instead of date and time.
Type of Error Message and its Description:

1) “NO SIGNAL. CHECK VEHICLE & BOARD” means, either the vehicle is out of signal range (theft) or PVM-TX board is not responding due to no power-supply.  So, immediately check the vehicle and board power-supply from the battery.

2) “JERKS/VIBRATIONS/ENGINE/KEY USED” means, the ADC inputs of the PVM-TX board observed some changes in its signal voltages either from GY-61 or Engine start or Door Open etc.

3) “WEAK SIGNAL OR LONG DISTANCE” means, coded signal is received by the PVM-RX board but incorrect value.  So, keep the PVM-RX board or vehicle little nearer to each other.
4)  “DATE and TIME”  or display “HAVE A NICE DAY” means, no error is observed or vehicle is in safe condition. 
Precautions:

1) PVM-TX board fit on the vehicle has to be protected from over-heat of the engine and spillage of water etc.  Protecting PVM-TX board in a plastic enclosure is preferred.
2) Contact proper vehicle mechanic, for connecting Signal Inputs 1 & 2, which are marked as optional for door open indicator and ignition key indicator etc., which changes voltage on using them.
COMPONENTS:
ATMEGA8(A) microcontrollers

: 2 nos
LCD module ( JHD 162A)


: 1 no

HC-12 modules



: 2 nos
GY-61 Module



: 1 no.

DS 1307 IC




: 1 no.

7805 IC




: 2 nos.

BC 548 transistor



: 1 no

3V battery (C2032)



: 1 no

Piezo buzzer




: 1 no

5K trimpot




: 1 no

470uF 25V capacitor


: 2 nos
47uF 16V capacitor



: 2 nos

0.1uF disc capacitor



: 8 nos

1K resistance



: 2 nos.

3.3K resistance



: 11 nos
10K resistance



: 7 nos

33K resistance



: 3 nos
47K resistance



: 1 no
1N4007 diodes



: 4 nos.

3 mm LEDs




: 6 nos

32.758 KHz crystal



: 1 no.

3V battery holder



: 1 no

28 pin IC base



: 2 nos
8 pin IC base




: 1 no

2 pin tactile push buttons


: 5 nos.
Push-to-on switches


: 2 nos.
AVR programmer



: 1 no

PCBs, enclosures, berg strip male and female, jumpers, power supplies etc.
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Prototype of Parked Vehicle Monitor(PVM) – TX board
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Prototype of Parked Vehicle Monitor(PVM) – RX board

= = = = = = = = = = = = = THE END = = = = = = = = = = = = = = = = = =  =

From:
Fayaz Hassan

Visakhapatnam , India

Ph: (+91) 9963814914    Email : fayajhassan@gmail.com

