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Abstract
Utilising Matrix Multimedia’s new GPS E-block, this article will guide you through the
creation of a GPS tracking system. Using an ECIO, a simple Flowcode program and
the ever useful Google maps, you too could have your very own ‘James Bond’ style
tracking device!

Requirements
Software:
e Professional or Educational version of Flowcode V4 for PIC

Hardware:
e ECIO28P or ECIO40P module
e EBO056 GPS E-block
e EB037 MMC Card Reader E-block

GPS Tracking System

The new EB056 GPS E-block allows for a very flexible approach to adding GPS functionality to your
embedded device. It comes with a highly sensitive UP500 GPS receiver module, which is capable of
tracking the location of up to 30 satellites, logging altitudes of —300m to 18,000m and also velocities
of up to 515m/s. The module even works perfectly well in most indoor environments, which is some-
thing that the last generation of GPS receivers were never very good at doing.

To demonstrate the functionality of the GPS E-block we have created a simple logging program that
combines the functionality of the GPS along with the storage of the SD/MMC card reader E-block.
The program is fairly simple and just involves sampling the GPS coordinates and then storing to the
memory card. As we do not need to sample very fast, the slow but easy card writing method is being
used in the program.

-




The GPS sends a message string to the microcontroller every second, which contains all the details
relative to position, velocity, course over ground etc. The GPS component uses a UART based re-
ceive interrupt to allow the GPS data to be automatically fed through into a set of global variables
that can be accessed by using the GPS component macro function calls. Any details that are not
needed in your program can be turned off by editing the defines section of the component using the
custom code feature. This allows you to squeeze as much functionality into your program as possi-
ble without using code for unwanted GPS records.

Using the GPS and Card E-blocks together allows for journeys to be logged including speed and
height above sea level. The journey coordinates can also be plotted using software such as excel
and combined with a map image to show the exact route of the journey.

The example initialises the card and then creates a file called fog.csv'. If this file already exists on
the card then the data will be appended to the end of the file. A string is then created on the micro-
controller which is made up of the values passed from the GPS component. Once the string is cre-
ated it is written to the end of the file on the card. This whole process then repeats every ten sec-
onds. If an error is detected then the program will loop back to the start and try again.

Here is an example output from the program.

Longitude: \l&gm;/ugg Altitude-: Ground Speed Hou_r: Minute Day. Month Year

1873853 53714862 194 399993 0.039989 10 53 27 7 10
1873829 53714878 193899993 0.209999 10 53 27 7 10
1873823 53714874 193799987 0.149999 10 54 27 7 10
1873826 53714878 193 699996 0.029999 10 54 27 7 10
1873823 5371487 19359999 0119999 10 54 27 i 10
-1.873823 53714866 1935 0.189999 10 54 27 7 10

Using Logged GPS Data to Plot on Google Maps

One application for the data you log is to plot the journey you made on Google maps. Google have a
facility called fusion tables which you can use to upload .csv files to their database and then plot the
data on Google maps for easy viewing.

To do this you require a Google account. Navigate to the Google fusion tables website at http://
tables.googlelabs.com/Home , from here you can log in to your Google account.

Select to upload a new table at the left hand side, just under the ‘Google fusion tables’ logo. Navi-
gate to the file located on the SD card and select to upload it. Once you have named and uploaded
the file you will be able to access it via the fusion tables menu.

Once into the spreadsheet there will be an “Edit” menu which you should navigate to, and access
the “Modify Columns” selection. The first column that will be selected to be modified will be the lon-
gitude column, on the right hand side will be a drop down called “Type”, it should be changed from
Normal -> Location. After this has happened an extra couple of boxes should appear underneath,
make sure the box labelled “Two column location” is ticked and that latitude and longitude are the
columns selected.

Navigate to the “Visualize” menu and select the option labelled “Map”. This will now plot your co-
ordinates on a Google Map. On the next page is a map we did here at Matrix using this method, it
shows a short drive around our home town.
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Further reading

Below are some links to other resources and articles on related subjects, and technical documentation
relating to the hardware used for this project...

Flowcode: http://www.matrixmultimedia.com/flowcode.php
ECIO: http://www.matrixmultimedia.com/ecio.php
Google Maps: http://maps.google.co.uk/

Learning Centre: http://www.matrixmultimedia.com/Ic_index.php
User Forums: http://www.matrixmultimedia.com/mmforums
Product Support: http://www.matrixmultimedia.com/sup_menu.php
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