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ABSTRACT

This project presents the design of the vehicle route tracking system through
an loT cloud platform. To study and implement this navigation system, the existing
tracking systems are reinvestigated. The designed system in this project will show the
position and route history that can be displayed through a website to verify its
performance.

The implementation procedure begins with the study of the operation of a
global positioning navigation system and how to design a circuit of a tracking system,
using a GPS module to receive signals from satellites and calculate the latitude and
longitude of a location by the Arduino IDE program. The module is designed to send
the coordinates and other data to be stored on a data publishing website. Another
program used is Pycharm to convert the data format on the data publishing website
into JSON format and send it to a data visualization website used for displaying the
current location as well as the route history.

From the experiments on the road, the tracking system can show the travel
location and route history. However, there are errors in the measured location to some

extent and the system takes quite a long time to update the coordinates.
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M19199 Nn.1 AaautRvesluga Maduino Zero A9G

Model Name

Maduino Zero A9G

Package SMD54

Size 19.2%18.8*2.5 (+0.2) mm
Frenquency 850/900/1800/1900MHz
GPRS Multi-slot Class 12

GPRS Mobile Station Class B

Compatible with GSM
Phase2/2+

Class 4 (2W@850/900MHz)
Class 1 (1W@1800/1900MHz)

Power supply

3.5~4.2V typical value 4.0V

Current

1.14 mA@DRX=5
1.03 mA@DRX=9

AT command

3GPP TS 27.007, 27.005

GPRS Class 12

Max 85.6kbps (up & down)

Coding scheme CS1,2,3 4
PBCCH Support
Text Point to point sms send and receive Cellular broadcast

messege, Text/PDU mode

Voice Coding mode

Half Rate (HR), Full Rate (FR), Enhanced Full Rate (EFR),
Adaptive Multi-Rate (AMR)

Audio processing

Echo Cancellation, Echo suppression, Noise suppression

mechanism
SIM Card 1.8V/3V
UART 3 pcs (including firmware upgrade serial port),

baud rate support 2400~1843200 bps, default 115200
bps
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Antenna

Pad (include GSM, GPS)

Communication

Interface

12C, USB, UART, SDMMC, GPIO, ADC

GPS Sensitivity

Cold start : -148 dBm, Hot start : -162 dBm,
Recapture : -164 dBm, Tracking : -166 dBm

GPS boot time

Cold start < 27.5 s, Hot start < 1 s, Recapture < 1s

GPS accuracy

High positioning accuracy : 3.5 m

Horizontal positioning accuracy : 2.5 m

Working temperature -20°C ~ +75 °C

Weight

About 3.0 g
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GSM AND GPS ANTENNA

L) o l [ CLOUD
A
SENSOR ™™ ADC v
> MOBILE
A9G
SENSOR P 420 mA P>
MODULE > RELAY DRIVER
A\ 4
RS485 DRIVER > SELAY
A
BATTERY MICRO SIM CARD

T

SOLAR PANEL

BATTERY CHARGING CIRCUIT
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#include <stdio.h>

#include <string.h>

#include <Wire.h>
#include <Adafruit GFX.h>

#include <Adafruit SSD1306.h>

#define SCREEN_WIDTH 128 // OLED display width, in pixels

#define SCREEN HEIGHT 64 // OLED display height, in pixels

// Declaration for an SSD1306 display connected to 12C (SDA,

SCL pins)

Adafruit_SSD1306 display(SCREEN WIDTH, SCREEN_HEIGHT, &Wire, -1);
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void(* resetFunc) (void) = 0; //declare reset function at address 0

int8 t answer;

String Data_latitude;
String Data_longitude;

String location;

#define DEBUG true
int PWR KEY = 9;
int RST_KEY = 6;

int LOW PWR KEY = 5;

bool ModuleState=false;

unsigned long timeCount;

void setup()

pinMode(PWR_KEY, OUTPUT);

pinMode(RST_KEY, OUTPUT);

aun 2
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pinMode(LOW _PWR_KEY, OUTPUT);
digitalWrite(RST KEY, LOW);
digitalWrite(LOW_PWR_KEY, HIGH);
digitalWrite(PWR_KEY, HIGH);
Serial1.begin(115200);
digitalWrite(PWR_KEY, LOW);
delay(3000);

digitalWrite(PWR_KEY, HIGH);

delay(10000);

SerialUSB.begin(115200);

SerialUSB.println("Hello!"),

SerialUSB.println("There need some time to initialize!"),

delay(16000);
Serial1.begin(115200);

//while (ISerialUSB)

;// wait for serial port to connect

}
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ModuleState=moduleStateCheck();

if(ModuleState==false)//if it's off, turn on it.

digitalWrite(PWR_KEY, LOW);
delay(3000);
digitalWrite(PWR_KEY, HIGH);
delay(10000);

111 SerialUSB.printn("Now turnning the A9/A9G on."),

H#if 1
//GPS test

sendData("AT+GPS=1", 1000, DEBUG);//1: turn on GPS 0:Turn off GPS

//GSM Test

sendData("AT+CCID", 3000, DEBUG); //get SIM
sendData("AT+CREG?", 3000, DEBUG);
sendData("AT+CGATT=1", 3000, DEBUG);

sendData("AT+CGACT=1,1", 3000, DEBUG);

d@7un 4
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sendData("AT+CGDCONT=1,\"IP\"\"hologram\"", 3000, DEBUG);
sendData("AT+CSQ", 1000, DEBUG); //

sendData("AT+COPS=?", 10000, DEBUG);

if (Idisplay.begin(SSD1306 SWITCHCAPVCC, 0x3C)) { // Address 0x3D
for 128x64
Serial1.println(F("SSD1306 allocation failed"));

for (;;)

SerialUSB.printin("Now reset the maduino zero");
delay(1000);
resetFunc();//restart

delay(20);

} delay(2000);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);

display.setCursor(0, 10);
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//Display static text
display.printin("how2electronics.com!");
display.printin("Maduino Zero A9/A9G GPS Tracker!");
display.display();

delay(2000);

timeCount=millis();

SerialUSB.println("Maduino A9/A9G GPS Test Begin!"),

display.clearDisplay();

#Hendif

timeCount=millis();

SerialUSB.printIn("A9/A9G Test Begin!");}

void loop()
{
H#Hif 1

if(millis()-timeCount>30000) //60000ms

location = GPSsendATcommand("AT+LOCATION=2", "OK", 2000);

47U 6
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Data_latitude = location.substring(17, 26);
Data_longitude = location.substring(27, 37);

Seriall.println(Data_latitude);

Seriall.println(Data_longitude);

sendData("AT+CGATT=1", 1000, DEBUG);
sendData("AT+CGACT=1,1", 1000, DEBUG);

sendData("AT+CGDCONT=1,\"IP\"\"hologram\"", 2000, DEBUG);

nn,

String cmdString = "
cmdString += "AT+HTTPGET=\"http://thingspace.io/dweet/for/
GPS5656xdsa?latitude=",

cmdString += Data_latitude;

cmdString += "&longitude=",

cmdString += Data_longitude;

cmdString += "\"";

SerialUSB.printn(cmdString);
sendData(cmdString,5000,DEBUG);

delay(1000); timeCount=millis();//refresh

a9 9
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while (Seriall.available() > 0)

display.clearDisplay();

String cstring = Seriall.readString();
SerialUSB.print(cstring);//SerialUSB.write(Serial 1.read());
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0, 0);
display.printtn(cstring);
display.display();

yield();

}

while (SerialUSB.available() > 0) {
Seriall.write(SerialUSB.read());
yield();

}

H#Hendif
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while (Seriall.available() > 0) {

String cstring = Seriall.readString();
SerialUSB.print(cstring);//SerialUSB.write(Serial 1.read());
yield();

}

while (SerialUSB.available() > 0) {

Serial1.write(SerialUSB.read());

yield();

bool moduleStateCheck()

inti=0;
bool state=false;

for (i=0;i< 10; i++)
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String msg = String("");
msg = sendData("AT", 1000, DEBUG);

if (msg.indexOf("OK") >= 0)

SerialUSB.printin("A9/A9G Module had turned on.");

state=true;

return state;

delay(500);

return state;

String sendData(String command, const int timeout, boolean debug)
String response ="
Seriall.printin(command);
long int time = millis();

while ((time + timeout) > millis())
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while (Seriall.available())

char ¢ = Seriall.read();

response += G

if (debug)

SerialUSB.print(response);

return response;

String GPSsendATcommand(char* ATcommand, char* expected
answer,

unsigned int timeout){

uint8 t x=0, answer=0;

char response[100];

char realResponse[100];
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char final_string [100];

unsigned long previous;

memset(response, \0', 100); // Initialice the string

delay(100);

while( Seriall.available() > 0) Seriall.read();

if (ATcommand[0] != '\0")

#ifdef DEBUG_SENDATCOMMAND
Seriall.print(F("Command sent : "));
Serial1.printin(ATcommand);
Serial1.print(F("Expected for ")
Seriall.printin(expected answer);

#Hendif

// Clean the input buffer
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Seriall.printin(ATcommand);  // Send the AT command
}

x = 0;

previous = millis();

// this loop waits for the answer

dof

if(Serial1.available() |= 0}

response[x] = Seriall.read();
//Seriall.print(response[x]);

X++;

if (strstr(response, expected answer) = NULL)
{

answer = 1;

telse{

hwhile((@answer == 0) && ((millis() - previous) < timeout

return response;

}
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import urllib.request, json
import time
import requests

from requests.structures import CaselnsensitiveDict

x=1

while True:

url = "http://thingspace.io/get/|atest/dweet/for/GPS5656xdsa"
response = urllib.request.urlopen(url)

data = json.loads(response.read())

print(data)

lat = data['with'][0]['content']['latitude']

long = data['with'][0]['content]['longitude']
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url2 = "https://demo.thingsboard.io/api/v1/463A9060czxcz/telemetry”

headers = CaselnsensitiveDict()

headers["Content-Type"] = "application/json"

location data = '{"latitude":"%s","longitude":"%s"} % (lat, long)
resp = requests.post(url2, headers=headers,

data=location data)

print(resp.status_code)

time.sleep(5)

X+=1
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