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Introduction

This paper describes Wisconsin Public Radio’s
project to transmit Emergency Alert System
text information to the front panel displays of
HD and FM-RDS receivers.



Definitions

Program Associated Data (PAD), also known as
Program Service Data (PSD), is text information
related the content of programming being broadcast.

Emergency Alert System (EAS) is the warning system
used by broadcasters to deliver important emergency
Information to listeners and viewers. Messages are
targeted by location.



Stimulus for Action

As described at this conference last year, WPR has
been successfully transmitting PAD text to HD and
FM-RDS receivers. The metadata we are sending
Includes callsigns, slogans, music title / composer /
artist, talk show topics, names of shows and
program hosts, weather reports and station
promotional information.

It would be a useful public service to also transmit
Information about any emergency situations.



Stimulus for Action
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Define the Problem

From a kids’ website “Science Buddies” comes wisdom...

Engineers solve problems by creating new devices and systems.
Before designing something, it is very important to define the
problem. Otherwise, you might build something only to find that it
does not meet the original goal!

m Who has a problem or need?
m What is the problem or need?
= Why is it important to solve it?




Define the Problem

The question arose, should this emergency metadata also
go to our web-streams? No - for the same reason that
audio EAS messages should not be on our web-streams.

Occasionally an observant listener will point out that they
are not hearing EAS messages on our web-streams.
This is by design — EAS alerts are targeted to specific
geographical regions and should only be heard on
broadcast outlets in the area of the emergency. Our
Internet streams are used worldwide, so it would be

Inappropriate to put EAS messages on these services.



Getting Started

What would be our source of the emergency alert
Information?

Given the geographically-coded nature of the EAS
system, the WPR EAS encoder/decoder in each
region of the state should be the source of the EAS
text for the PAD data system for that region. EAS
becomes another input source in the PAD system.



Getting Started

It seemed wise to shake out any Kkinks in this project
using our flagship station as the guinea pig —
especially since the equipment involved would all be
found in our Radio Operations Center just down the
hall from my office!

So the first stage of the project would be to put EAS on
the HD PAD for AM WHA and the RDS for its FM
translators.



Define the Problem

Wisconsin Public Radio is a statewide radio service
with 3 networks airing on 34 stations.

We determined that our listeners could benefit if text
Information for serious EAS alerts (not tests or
weather watches) were visible on FM receivers with
RDS capability as well as AM/FM HD-Radios.

The goal: If a listener hears the alert tones but misses
the audio message, a glance at the radio display
would provide the important info.
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All interconnections are by ethernet.



Getting Started

In many cases our EAS equipment is not located in the same
room or even the same building as the PAD server.

| noticed that all the devices involved had ethernet ports.
Wouldn’'t it be nice if the emergency information could
move from the EAS encoder/decoder to the PAD sorting
system by TCP/IP on the local area network?




Getting Started

Harold Price at Sage Alerting indicated that the ENDEC could
send a file by FTP, and there are hopes for RDS encoders
and HD gear to use that data directly. This concept would
bypass our use of the Center Stage software for PAD.

SAGE DIGITAL ENDEC




Getting Started

But the Sage ENDEC unit has long been able to be
programmed to send basic info from the EAS message out
the serial port — a feature originally intended for TV
captioning and crawls. This looks promising...




Getting Started

Stu Buck of Arctic Palm Technology confirmed that his
Center Stage Live software was in beta test for
handling EAS data. He had modified the CSWeather
program to create a new module to handle serial
EAS metadata, and thought it likely in future he
could do so for IP connections as well.

So the only current option is a serial connection - only
convenient if the EAS box and the computer are
near each other.



Making the Connection

Since IP network connectivity was available near each
system, | next envisioned using tunneling devices to carry
the serial data via ethernet.

A serial-to-ethernet converter device would connect to the
serial port on the Sage EAS unit which will make the serial
data available via the existing LAN.

At the other end, the mating ethernet-to-serial converter
could be used to send the data into the PAD server.
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Making the Connection

GridConnect is marketing the Lantronics line of serial/
ethernet products. The example configuration of the
model NET232+ looked like it would do the job...
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I@ Ethemet — j

NET232+ NET232+

Device Servers

PAD Server

EAS

e COM1, COM2 Serial RS232 Port




Making the Connection

But then | saw that the NET232 could also be used to reach a
“virtual serial port” Iin the server, eliminating one of the
converters...
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Refine the Design

“Com Port Redirector” is a free software utility available to
send and receive serial data between a virtual Windows com
port and a NET232 device server.

Most application programs won’t know the difference between
a real, hardware com port and the virtual port.

But beware - some programs expect instant responses. “Com
Port Redirector” can be set to keep the IP connection open
even when the com port is closed, reducing latency and
soothing these picky programs.
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Devil In the Detalls

Lots of details are important in setting both ends of the
link: The Sage EAS unit’s serial port must be selected
and configured — baud rate, data format, etc.

Likewise for the various settings for the virtual serial
port in the server, and the static IP addresses assigned
to the network side of the link.



Devil In the Detalls

The Sage EAS unit’s serial port must be selected and
configured — baud rate, device format, etc.

To assign a device type to a com port, use
MENU.DEVICES.PORT.DEVICE TYPES.

| selected “Generic Character Generator”

To change the baud rate of the variable baud rate ports, use
MENU.DEVICES.PORT.BAUD.

| choose COM4 and 9600 baud.



12.50 MENU.DEVICES.PORT.DEVICE TYPE

Use this menu to assign devices to serial ports. Select a serial port, then select device type. Use the
up and down buttons to scroll the list of devices. The device types are:

CODI CGEN Chyron CODI character generator. See section 8.4, “Chyron CODI
Character Generator”.

CONSOLE Obsolete.

Decoder EAS message output. See section 9.1, “Raw EAS input and
output™.

ENDECSET The ENDECSETD program interface device. Select this device
and attach a PC to the port to use the ENDECSETD parameter
save/restore program.

Encoder EAS message input and output. See section 9.1, “Raw EAS input
and output”.

ENDEC PRO Used for the ENDEC PRO and ENDEC DJ products. These

products provide a point and click interface for sending and
relaying alerts.

E GENERIC CGEN

Generic alert text output. See section 9.3, “Alert Text Output
(Generic Character Generator)”

Hand Control Hand held remote control. See section 8.1, “Hand Control”.

LED SIGN LED marquee sign. See section 8.2, “LED Sign”. Not valid for
computer or com3 ports.

Modem Use when using a modem to connect to ENDEC DI or PRO




News Feed

Used for newsroom software that can parse serial data and route
text to files or screens. All messages that are normally printed to
the serial printer or the internal thermal printer are sent to this
device. All messages are prefaced by <ENDECSTART= and
followed by <ENDECEND=, allowing software to find the start
anld end of each alert in the data stream. See section 9.4.

None

Use None to disable the device.

RECON

Use for the Statmon RECON program

Serial Printer

Serial printer output. See section 9.2, “Serial Printer”.

Sony Not used for Broadcast Applications.

STAR-8 The STAR-8 Character Generator

VDS CGEN VDS840EAS Character Generator. See section 8.3, “VDS
Character Generator”

VDS MC VDS Multi-Channel character generator.




Devil In the Detalls

The Sage ENDEC’s character generator serial output

precedes each message with a number representing the
“severity” of the emergency.

Level 1 message are direct threats to life and property
like weather warnings, Level 2 are informational, like
weather watches, and Level 3 messages are tests.



9.3 Alert Text Output (Generic Character Generator)

The ENDEC offers an output format suitable for use with devices that want to format alert data for display.
The most common use is for character generators other than those directly supported by the ENDEC (vds840
and Chyron CODI). The format 1s :

<STX><sev><text><ETX>
Where:
STX 0x02

sev The severity of the alert. For the VDS and Chyron character generators, and
the ENDEC LED signs, the severity is used to set the color of the message.

'1'- 0x31 1s most severe (tornado warning, EAN, etc.)
"2'- 0x32 1s less severe (tornado watch, ete.)
'3' - 0x33 1s not severe (weekly test, etc.)

text The expanded text of the message, length i1s dependent on the number of
location codes in the alert, the length could be 2000 characters if both English
and Spanish output 1s selected.

ETX 0x03



Devil In the Detalls

| decided to configure the CSWeather-EAS software to
pass along only EAS Level 1 messages, and edit the
text down to the bare facts. Radio displays are limited
In the number of characters displayed.

So a EAS text message on WPR stations would appear:

TORNADO WARNING FROM 4:30PM to 6:00PM
FOR OUR LISTENING AREA.



Testing 1, 2, 3...

First and foremost, | patched the Sage ENDEC out of the
WHA program path so | could generate test messages
without annoying the listeners.

Don’t forget this step. | speak from painful experience
back when we were first testing EAS gear in the
1990s.



Testing 1, 2, 3...

With the redirector software installed on the PAD server
computer and everything connected, | first used
Windows own “HyperTerminal” program running on
the PAD server computer to make the first connection
and troubleshoot. There | was able to see test
messages from the EAS unit.

Then | configured the CSWeather-EAS program to look to

the same COM port and confirmed EAS test messages
were being logged.



Testing 1, 2, 3...

Next | configured the CS-Weather-EAS software
program to forward warning-level 1 alerts, but not
watches or tests, to the associated stations.

For this first stage of the project this destination is the
HD PAD for AM WHA and RDS for its FM translators.



Results
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Level 3 Test -

Ho PDS and PAD sent.
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Results

It Is very satisfying to see thunderstorm and tornado
warning EAS alerts appearing on the RDS and HD-PAD
displays of radios tuned to WHA and its FM translators.
The software has proven stable with no crashes in
several months of operation.

Hopefully this system is useful to listeners — if they hear
the alert tones but miss the audio message, a glance at
the radio display will provide the important info.



Next Steps

With the success of EAS text messaging on WHA and
Its translators, | configured the system to also
drive our other Madison station, WERN and its HD
multicast channels.

Next we will tackle our other regional groups of
stations as time allows. Some will likely have
unigue challenges to be overcome — EAS encoders
at transmitter sites versus PAD servers in bureau
offices, network connectivity issues, and so on.
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Questions? Thank you.

Steve Johnston started taking apart radios as a youngster and became a
ham radio operator at age 13. His professional career in broadcast
engineering started at age 19 with Susquehanna Radio Corporation. Steve
served Susguehanna for 20 years in several markets.

In 2000, Steve shifted to public radio when he became Director of
Engineering and Operations for Boise State Radio. In 2005 he moved to
Wisconsin Public Radio as Director of Engineering & Operations.

Steve is an SBE Certified Senior Radio Engineer, holds both FCC
Radiotelephone and Radiotelegraph licenses, network engineering
certifications, and has a BA in History and MBA in Business Administration.
He and his wife Christy have two theoretically grown children.
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