GPS Data Links

Global Positioning System (GPS) receivers can be used with NovaRoam Wireless IP

Routers to provide real-time positioning information.

Requirements

To replicate the setup in this application note, you will need the following equipment:

(1) GPS Receiver*

(1) Computer

(2) NovaRoam 900 Wireless IP Routers
9-pin null serial cable

GPS tracking software

*For this setup, a Garmin GPS 35 GPS receiver was used.

Connecting the Hardware

Connecting the hardware is fairly simple. Start by plugging one NovaRoam directly into a
computer using the included Ethernet cable. This setup will function as the stationary

collection point for GPS data.

Connect a GPS receiver to the other NovaRoam using the 9-pin null serial cable. At one
end of this cable, you will have to attach the 9-pin serial to mini-din (PS2) adapter that
comes as part of the NovaRoam serial cable. This setup will be in the mobile asset that is

being tracked by GPS.
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Setting Up the NovaRoams

Figure 1 shows an example of a wireless GPS link using NovaRoam Wireless IP Routers.
In this example, Node 1 represents the stationary data collection point while Node 2

represents the mobile asset that is sending the GPS data.

Node 1 Node 2
Ethernet Address: 10.1.1.1 Ethernet Address: 10.2.1.1
RF Address: 10.10.10.1 RF Address: 10.10.10.2

Ethernet

Serial

Ethernet Address: 10.1.1.2
Gateway: 10.1.1.1

GPS Receiver

Figure 1. Example of a GPS link using NovaRoams

Assigning IP addresses

The first step in configuring the NovaRoams is to assign IP addresses to each NovaRoam.
In this example, the NovaRoam from Node 1 uses the IP address of 10.1.1.1 for its Ethernet
interface, and the IP address of 10.10.10.1 for its wireless interface. The NovaRoam from
Node 2 uses the IP address of 10.2.1.1 for its Ethernet interface and the IP address of

10.10.10.2 for its wireless interface. Notice that the Ethernet interfaces of each NovaRoam
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reside on unique networks, while the wireless interfaces of each NovaRoam participate in

the same network.

Assigning Routes

Depending on the routing mode you have selected, you may or may not have to add static
routes. Since GPS is used to track mobile assets, it is highly likely that your NovaRoam
will utilize Dynamic Routing, either with or without the optional mobile ad hoc networking
algorithm, TORA. If this is the case, there is no need for static routes. If your NovaRoam is
not utilizing Dynamic Routing, you must setup the appropriate routes to each NovaRoam

network.

In figure 1, the Node 1 NovaRoam would need a route to the Node 2 NovaRoam. The route
statement would look like this:

10.2.1.0 255.255.255.0 10. 10. 10. 2 1

Net wor k Net mask Gat eway Metric
This route states that all traffic destined for Node 2 must use the Node 2 NovaRoam’s
wireless interface as the gateway. In addition to this route entry, the computer from Node 1

must use the Node 1 NovaRoam as its default gateway.

The Node 2 NovaRoam would need a route to the Node 1 NovaRoam. The route statement

would look like this:

10.1.1.0 255. 255.255. 0 10.10.10.1 1
Net wor k Net mask Gat eway Metric

This route states that all traffic destined for Node 1 must use the Node 1 NovaRoam'’s

wireless interface as the gateway.
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Configuring the Serial Port

Since GPS data is being sent across the NovaRoam'’s serial port, you must configure the
serial port so that the data is sent to the proper destination. There are several user-

definable settings for the NovaRoam serial port.

£ NovaRoam Configuration Tool o ] (S

File Commands Statistics  Help

Interfacel IP Fh:uutingl &RP  Serial | Eroadecast | wireless Fh:uutingl

— Senal IP Send Senal IP Receive

IP Address: I m .11 2 Protocal

Protocal———— Fort: I S ’1*;- UDE € TCP
Part: I 4500 ’1*;- UDE  TCP

— Sernal Port Controls

Port Parameters————  — Packet Tranzmit Settings

«
Standard R0 ~ | Baud Rate dyerage Facket Size I 400 [bytes]
£ Erhaniced INDnE 'IFIDW Cantral Average Tranzmit delay I 200 [meec)

[efaults | IN,BJ vI [Vata Seftings
MovaRoam must be rebooted in order for settings to take effect. Apply

Figure 2: Serial tab from the NovaRoam Configuration Tool (NRCT).

First, configure the “Serial IP Send” settings. The Node 1 NovaRoam must have its Serial
IP Send address set to 10.10.10.2, the wireless interface of the Node 2 NovaRoam. Assign
the port number that you wish to send the data. Port 4500 was used in this example.

Select the protocol you wish to use — UDP is recommended.

To configure the “Serial IP Receive” settings, simply assign a receive port and select the

protocol you wish to use. Port 6000 was used in this example.

Next, select the baud rate at which the GPS receiver transmits data. This is typically either

4800 or 9600.
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Node 2 should be configured to send and receive according to Node 1's settings. Since
Node 1 is is configured to send data on port 4500, Node 2 must receive on port 4500. Since
Node 1 is receiving on port 6000, Node 2 must send to port 6000. Node 2's Serial IP Send

address should be 10.10.10.1, the wireless interface of the Node 1 NovaRoam.

At this point, the NovaRoams should be configured properly. Data will be sent from the
GPS receiver to the computer over the wireless NovaRoam link. Once the data reaches the
computer at the data collection point, the data will be displayed on the GPS tracking

software that you are using.

Nova Engineering has worked with and recommends GPS-Link by Integrated GPS

Technologies. Information about this software can be found at http://www.gpsgis.com/.

Note: This application note describes a basic setup in which a single mobile asset is being
tracked with GPS. The NovaRoam 900 Wireless IP Router can be used to track multiple
mobile assets as well. Additionally, NovaRoams can be used for wireless Ethernet links

and GPS data simultaneously.

Summary

The NovaRoam 900 Wireless IP Router’s long-range capabilities, along with its mobile ad
hoc networking abilities, make it an excellent choice for Global Positioning System (GPS)
applications. The NovaRoam 900 Wireless IP Router may also be used to send and receive

IP data, such as the Internet or e-mail.
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