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Abstract - GPS receivers provide information which is difficult to understand by users, we propose an
application which converts raw location data to KML format file that is applicable to navigational maps. We
extract the coordinates and time from GPS receivers and analyze this geological data. Then a new KML file will
be created. We load the file to a specific geographic application to evaluate conversion results. Now a day’s
GPS receivers has been integrated into devices such as navigation, smart phone, black-box etc to support
location based services. These services provide useful information around the users such as navigational
information and other facilities. For easy understanding this information should be represented onto
commercial maps. We propose to develop an application to convert navigational data received from GPS
receiver to KML file which is used for commercial maps.
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I.  Introduction
1.1. NMEA Code Description

NMEA stands for the National Marine Electronics Association. Today in the world of GPS, NMEA is a
standard data format supported by all GPS manufacturers.

The NMEA standards purpose is to give users the ability to mix and match hardware and software.
NMEA-formatted GPS data is easier to write software for a wide variety of GPS receivers. Without a standard
such as NMEA, it would be time-consuming and expensive to write and maintain such software.

There are many different types of NMEA messages with different capabilities. Furthermore, NMEA
data can be transmitted via different types of communications interfaces such as RS-232, USB, and Bluetooth,
Wi-Fi, UHF, and many others.

U-centre software provides users with a simple way to interface with U-blox GNSS chipsets, modules
and boards. It enables easy evaluation, performance testing, development and debugging of GNSS positioning
chips and modules. U-centre allows easy connection to U-blox products and provides features to view, log, and
analyze performance.

1.2. Features of U-Centre:

1. Support for receivers using u-blox positioning technology. U-centre can communicate with these receivers
using either the UBX protocol or the NMEA-0183 standard protocol.

2. Support for receivers that utilize standard NMEA strings.

3. U-centre presents all the information collected during the operation of the GNSS device. All aspects of
GNSS data (position, velocity, time, satellite tracking, etc.) can be monitored and logged under various test
scenarios for the evaluation of a receiver. U-centre software allows analysis of the collected data in order to
investigate performance issues such as accuracy, road test position and trajectory, satellite tracking, time to
first fix, etc. All processed data can be captured in ASCII format and ported into spreadsheets for creating
additional plots and statistics.

4. Camera View: photographic data can be stored in the log file together with the navigation data and later be

replayed in the application.

Export data files to Maps.

Data recording and playback function.

Structural and graphical data visualization in real-time.

Export functionality to standard PC applications.
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1.3. General information about displayed values in U-Centre:

Longitude and latitude are displayed according to the datum selected in the GNSS device (either the default
WGS-84 or based on user-defined parameters). This option can be polled and set using the UBX-CFG-DAT
message.

Time is displayed with reference to UTC.

Elevation is displayed with reference to either MSL (Height above Mean Sea Level or Orthometric Height) or to
HAE (Height above WGS-84-Ellipsoid). The reference is controlled by the GNSS configuration.

1.4. NMEA Message Structure
To understand the NMEA message structure, let’s examine the popular $§GPGG message:

$GPGGA,181908.00,3404.7041778,N,07044.3966270,W,4,13,1.00,495.144,M,29.200,M,0.10,0000*40

All NMEA messages start with the $ character, and each data field is separated by a comma.

GP represent that it is a GPS position (GL would denote GLONASS).

181908.00 is the time stamp: UTC time in hours, minutes and seconds.

3404.7041778 is the latitude in the DDMM.MMMMM format. Decimal places are variable.

N denotes north latitude.

07044.3966270 is the longitude in the DDDMM.MMMMM format. Decimal places are variable.

W denotes west longitude.

4 denote the Quality Indicator:

13 denote number of satellites used in the coordinate.

1.0 denotes the HDOP (horizontal dilution of precision).

10. 495.144 denote altitude of the antenna.

11. M denotes units of altitude (eg. Meters or Feet)

12. 29.200 denotes the geoidal separation (subtract this from the altitude of the antenna to arrive at the Height
above Ellipsoid (HAE).

13. M denotes the units used by the geoidal separation.

14. 1.0 denotes the age of the correction (if any).

15. 0000 denotes the correction station ID (if any).

16. *40 denote the checksum.

17. The $GPGGA is a basic GPS NMEA message. There are alternative and companion NMEA messages that
provide similar or additional information.
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I11. Methodology
3.1 SYSTEM DESIGN
The block diagram of the proposed system as shown in Fig. 1 consists of GPS module Neo-6M,
Arduino Nano, and Transmitter device such as Bluetooth, LoRa or ZigBee. Neo-6M is the GPS receiver which
receives data such as longitude, latitude and altitude as well as time. The Arduino Nano microcontroller
processes these received data from GPS receiver process that data in user defined format. The transmitter device
sends that formatted data to PC for further processing / communication.
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Figure 1: System Design
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3.2. Flow Chart
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Figure 2: Flow Chart

3.3. Circuit Diagram:

Figure 3: Circuit Diagram
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V. Achieved Results
4.1. Satellite Signal
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Figure 4: Satellite Signal
Shows an available satellite signal strength.

4.2. Satellite Position
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Figure 5: Satellite Positio
Shows or hide the current satellite positions.
4.3. Ground Track
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Figure 6: Ground Track
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Shows or hide the current position on the world map.

4.4 Map View

Figure 7: Map View

To use a map in u-center, three calibration points are needed. For these points you have to know the
pixel coordinates and the according WGS84 coordinates in the latitude/longitude format in degrees (Longitude:
-180.0° to 180.0°, latitude: -90.0° to 90.0°). These points are stored in the map calibration file. The calibration
file must be stored at the same location as the bitmap itself. It has the same name but a different extension
(*.mcf). The format of the calibration file is very simple and can be edited in a simple editor like notepad.

4.5. Packet Console
e
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Figure 8: Packet Console

The packet console lists all incoming and outgoing messages, and provides information about message length
and type. The direction of the message is shown in the following way:

R <- Indicates the message was sent to the receiver

R -> Indicates the message came from the receiver

L -> Indicates the message came from the log file
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4.6. Text Console
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Figure 9: Text Console

The text console displays the content messages in textual form such as UBX-INF or NMEA messages.
NMEA messages are shown with heading $Gxyyy, where x stands for the satellite system (P = GPS,
SBAS, QZSS, L = GLONASS, A = Galileo, B = BeiDou, N = Any combination of GNSS) and yyy for the
type of message (e.g. ZDA=Time & Date).

4.7. Statistics View
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Figure 10: Statistics View

All available database values (transmitted from the device or calculated by u-center) are displayed.
The following statistics are displayed:

Current value

Minimum value

Maximum value

Average value

Standard Deviation

The following colour scheme for the values is applied:

Grey colour: The value was not set for the current epoch

Blue colour: The value was calculated by the application from other data
Empty field: No data is available
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4.8. Chart View
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Figure 11: Chart View

Chart view allows the user to conveniently view GNSS data records in graphical form. The data can be scaled in
many different ways and formats. It's even possible to print the entire chart.

4.9 Histogram View

¢

Figure 12: Histogram View

Histogram views allow the user to view GNSS data and probability distributions and print the entire histogram
if desired. The number of bins (storage containers) can be set by the user.
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4.10. Deviation Map
«

Figure 13: Deviation Map

The deviation map displays positions in longitude and latitude relative to a defined reference position.
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