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GPS modules

GPS modules are devices available to us that includes a GPS antenna and receiver. This device is able to receive data from the GPS
satellites and calculate the current location of the module. The GPS module is then send us NEMA data to our Arduino board.

We will be using the Beitina Bk-180 GPS. This is a small yet accurate module. It is very easy to hook up and run on our Arduino
boards.

The hook up for our GPS module is very simple. The VCC connects to 5v on the Arduino. TX connects to pin 6 on the Arduino. RX
will go to pin 5 on the Arduino. GND will go to GND on the Arduino.




Once the circuit is built, it is time to test it. The code we are using is simple and will use a new prebuilt library called SoftwareSerial.

This library allows us to create new serial ports using pins. Since we will need the serial port to read the data, being able to create
another port to read the GPS is essential. We will also use the string function that will collect many characters of data.

4/ Including the SoftwareSerial library
$include <SoftwareSerial.h>

Declaring some variables for the GPS. Most

GPS units use a Baud rate of 9600. If you

static const int REXPin = &, TXPin = 5;
static const uint32 t GPSBaud = 9%600; get a different module you might have to
SoftwareSerial ss(BXPin, TXPin); change this.
void sstup() Here we are creating an object which is our
new serial port for the GPS.
g3.begin (GPS5Baud) » ew serial portfo e GPs
Serial.begin(115200); Starts the GPS unit
1 . . .
Start serial monitor so we can see our data. We are going to

run it at 115200 to transfer all the data

vold loop() {

E tringUntil (*\x"); — This code will read and collect the characters of
Serial.print (mag): data from the GPS until it gets to a return.

Prints the string data to the serial port

Upload the code and open the serial monitor. Change the baud rate to 115200 and watch the data come in. You might get trash at
first, but after a while if you have sight to satellites will get useful data. Buildings and trees can block satellites. The lines of code

you are seeing in the monitor is the NEMA data.
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Now that we know the GPS module works, lets turn the NEMA data into something we can easily understand. We are going to use
a custom made library that is not available for install via the Arduino library. The library we need can be found here at the
following link: https://github.com/mikalhart/TinyGPSPlus. On the webpage is a green code button. Click it and click “download
ZIP”.
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When the download is finished, open Arduino and go to sketch->include library->import library.

File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
GPS_t Uplead Using Programmer  Ctrl+5Shift+U
#includ Export compiled Binary Ctrl+Alt+5
static Show Sketch Folder Ctrl+K
e:te.ti-: Include Library : &
Softwar Add File... Manage LibrariesCtrl+ Shift+|
void setup() { Add ZIP Library... =T
23.kegin (GPSBaud): Arduine libraries
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Find the downloaded zip file and open it. The TinyGPSPlus library is now available for us to use in our code.
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We are now ready for start writing the code.

/ The libraries we will need.

Declaring variables

#include <Tiny:PS++.h>
#$include «<TinyGPSPlus.h>

$include <SoftwareSerial.h>

String gpstext:

static const int BXPin = &, TEPin = 5;
static const uint32_t GP5Baud = %6007

Creating two objects: SS and GPS
SoftwareSerial ss(RXPin, TXFin:l;/ & )

TinyGPSPlus gps;

volid setup() {
Our setup code to start the serial monitor and

83.be2gin (GES5Baud) » / GPS

Serial.begin{l15200) ;

volid loop()

while (ss.availakle() > 0)
if (gps.=ncode{ss.r=ad{})} D Our loop code is fairly simple. When the SS serial is
available, read the gps and get data from the
// See if we have a complete GPS data string displaylfno() function and print the gpstext from
i:_ (displayInfo() = "0" displaylInfor(). What is the displayInfo?

f/ Get GPS string
gpstext = displavInfo():
Serial.println(gpstext);
1




String displayInfof()
{

S/ Define empty string to hold ocutput
gps.encode (sa.read() )

™

String gpsdata = H

S/ Get latitude and longitude

(ro" :I;-/

This is the displaylnfo function. It is outside of
the VOID setup and loop. Sense we desire to
this function to give us information we will

use String (data with many characters) instead
of VOID (nothing returned).

Read the SS serial data and encode it. Start
adding to the string

If the GPS gives a valid location, then add the
latitude and longitude to the string up to 6

\

characters each. Otherwise, return a 0.

If we have a valid date from the GPS, add
it to the string. This date will be in GST.
Otherwise return a 0

if [(gps.location.isValid())

{
gpadata = String{gpsa.location.lat{), &):
gpadata += (","):
gpsdata += String{gps.location.lng(), €);
gpsdata += (", "):

}

elae

{
return "0"

}

ff Get Date

if ([gps.date.isValid())

{
gpadata += String{gps.date.vyear({));s
gpadata += ("-");
if {gps.ds month{) < D) gpadata +=
gpsdata String{gps.date.month({)}r
gpadata += ("-"):
if {gps.ds | < 10} gpsdata += ("0"):
gpadata gi{gpa.date.dav{));

}

glse

{
return "07;

}

// Space between date and time

gpsdata += {" ")

/f Get time

if (gpa.time.isValid({))

{
if (gps.time.hour() <
gpadata += String{gps.time.
gpsdata
if (gps.
gpsdata
gpsdata
if (gps.
gpsdata

hour () )7

= (")

/f Beturn completed string

10) gpsdata += ("0"):

IF we have a valid time from the GPS, add it to
the string. This time will be in GST. Otherwise
returna 0.

—

If the GPS is not reading send a 0

Return the String back to the loop.

return gpadatar —




Lets upload the code and see if it works. When the upload is complete open the serial monitor and see what the data looks like. It
might take a moment for data to start coming in. If after a while you still not getting a location try moving outside (laptops make
this easy). This data can be copied to the notepad and saved. If you import this data into excel or google maps you can see how
accurate the module is.
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