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AUDIENCE RESPONSE SYSTEM AND METHOD WITH
FREQUENCY AGILE TRANSMISSION PROTOCOL

BACKGROUND OF THE INVENTION

The present invention is directed to an audience response system tor
retrieving user responses entered into handheld response units and a method of
retrieving audience responses and, in particular, to such a system and method
utilizing a frequency agile transmission protocol.

Wireless response systems are capable of retrieving responses from a large
number of users wirelessly. Such systems may operate on a fixed frequency or may
utilize a variety of frequencies. The latter is known as a frequency agile system. An
example of a frequency agile system is a spread-spectrum frequency hopping
protocol, such as the type disclosed in commonly assigned U.S. Pat. Application
Publication No. 2004/0229642 A1l entitled WIRELESS POLLING SYSTEM
USING SPREAD-SPECTRUM COMMUNICATION, the disclosure of which 1s
hereby incorporated herein by reference. However, other types of frequency agile

protocols are known.
International Patent Application Publication No. WO 2006/041743 A2
entitled RESPONSE SYSTEM AND METHOD WITH DYNAMIC

- PERSONALITY ASSIGNMENT, which 1s commonly assigned with the present

application, discloses a response system and method in which the base unit 1s
capable of assigning personality data to the response units in order to facilitate
communication between the response unit and the base unit. The personality data,

which may include, for example, a timeslot in which the particular response unit 1s

* assigned, may be sent upon request by the response unit to “join” that base unit. At

the beginning of a voting session, it may be necessary for a large'number of
response units to send join requeéts to the base unit and to receive personality data
from the base unit. '

The base unit may communicate various types of information with the
response units. In certain systems, the base unit sends out polling packets to retrieve

response data from the response units. However, in other systems, the response

" units transmit asynchronously without the necessity for a transmission from the base

unit. Regardless of the type of system, the base unit may be capable ot tranSmitting
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other information to the response units. Examples of such other information include
global message packets and firmware download packets. It may also include test
question tables to be displayed at the response units. It also may include
configuration data and login data for the particular response units. It may also
include acknowledge signals of the type disclosed in commonly assigned U.S. Pat.
No. 5,724,357 entitled REMOTE RESPONSE SYSTEM AND DATA TRANSFER
PROTOCOL.

SUMMARY OF THE INVENTION

The present invention provides a frequency agile remote response system
that is capable of communicating message data between the base unit and the
response units as well as response data from the response units to the base unit in a
manner which is fast and efficient.

A frequency agile wireless response system and method of retrieving user
response data from a plurality of users, according to an aspect of the invention,
includes providing a base unit and a plurality of handheld response units, each
communicating with the base unit over a wireless communication link using a
frequency agile communication protocol. Base signals are sent with the base unit to
the response units over the wireless communication link. ’Response signals are sent
from the response units to the base unit over the wireless communication link. The
base signals include a master transmission and at least occasionally include an
extension transmission. The master transmission includes information establishing a
time mark for the response units. The master transmission also includes information
enabling the response units to receive any extension transmission associated with
that base signal.

A frequency agile wireless response system and method of retrieving user
response data from a plurality of users, according to another aSpect of the invention,
includes providing a base unit and a plurality of handheld response units, each
communicating with the base unit over a wireless communication link using a
frequency agile communication protocol. Base signals are sent with the base unit to

the response units over the wireless communication link. Response signals are sent

from the response units to the base unit over the wireless communication link. The
base signals include a master transmission and at least occasionally include an
extension transmission. A response unit sends a response unit acknowledge to the

base unit in response to receipt of a valid extension transmission. The base unit

.
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repeats a particular extension transmission unless a corresponding response unit

acknowledge is received by the base unit and sends a base unit acknowledge upon

receipt of a response unit acknowledge.

These and other objects, advantages and features of this invention will
become apparent upon review of the following specification in conjunction with the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a wireless communication system useful with
the invention;

FIG. 2 is a diagram of a frequency agile communication protocol;

FIGS. 3a-3f are diagrams of alternative frequency agile communication
protocols;

FIG. 4 is flowchart of a control program for the base unit using the protocol
in Fig. 3a;

FIG. 5 is a flowchart of a control program for the response units; and

FIG. 6 is a flowchart illustrating two-way acknowledgement between the

base unit and the respohse units.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now specifically to the drawings, and the illustrative embodiments

- depicted therein, a wireless response system 10 includes one or more base units 12

and a plurality of response units, keypads, or handheld units 14, which communicate
with the base unit(s) over one or more wireless communication links 16 of the type
disclosed in commonly assigned U.S. Pat. Application Publication No.
2003/0153321 Al entitled WIRELESS RESPONSE SYSTEM AND METHOD, the
disclosure of which is hereby incorporated herein by reference (FIG. 1). Wireless
response system 10 is disclosed in detail in the previously referred to patent
applications and will not be described in detail herein. Suffice it to say, base unit(s)
12 send polling signals over wireless communication link 16 and the response units
send response data to the base unit over the wireless communication link(s) in
response to the polling signals. The response data, or voting data, is entered in the
respective response unit by a user. An illustration of the protocol of the

communication between base unit 12 and the response unit may be generally as

disclosed in detail in commonly assigned U.S. Pat. Nos. Re. 35,449 for a REMOTE
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TWO-WAY TRANSMISSION AUDIENCE POLLING AND RESPONSE
SYSTEM; 5,724,357 for a REMOTE RESPONSE SYSTEM AND DATA
TRANSFER PROTOCOL; and 6,021,119 for a MULTIPLE SITE INTERACTIVE
RESPONSE SYSTEM, the disclosures of which are hereby incorporated herein by
reference. Each response unit 14 may include user input devices, such as a keypad
18, a series of soft keys 20, or the like. Each response unit 14 may additionally
include a display 22 for displaying information to the user, as well as indicating user
selections. Base unit 12 may be connected with a command computer 24 that
includes host software in order to provide top level control of wireless response

system 10, as well as to run software applications to analyze data produced by

wireless response system 10.

In the illustrative embodiment, two base units 12 are illustrated, each with a
pair of transceivers 26. However, it should be understood that for certain
applications, only one base unit 12, or more than two base units 12, may be utilized
and base unit 12 may utilize only one transceiver 26 or more than two transceivers
26. Also, each response unit may be capable of communicating with a different base
unit at a different time as disclosed in commonly assigned U.S. patent application
Ser. No. 12/127,254 filed May 27, 2008, by William S. Buehler, Raymond E. Baker,
Jr., Timothy R. Lambrix, Michael B. Hall and Troy A. Redder, entitled AUDIENCE
RESPONSE SYSTEM AND METHOD WITH MULTIPLE BASE UNIT
CAPABILITY, the disclosure of which is hereby incorporated herein by reference.

Wireless response system 10 utilizes a frequency agile transmission protocbl
in which different frequencies are used at different times for transmissions between
base unit(s) 12 and response units 14. One example of such protocol is spread-
spectrum frequency hOpping protocol. Such frequency hopping protocol 1s made up
of a plurality of distinct frequency channels, or hops. Each frequency hop, or
channel, has a unique frequency band. An example of such a spread-spectrum |
system is disclosed in commonly assigned U.S. Pat. Application Publication No.
2004/0229642 A1 entitled WIRELESS POLLING SYSTEM USING SPREAD-
SPECTRUM COMMUNICATION, the disclosure of Whiéh is hereby incorporated

herein by reference.

In one embodiment, a frequency agile transmission protocol 28 includes a
base signal 30 that is sent by base unit 12 to the response units 14 and response units

14 send response unit signals 32 in a response unit transmission period 34 in

_4-
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response to the base signal 30 (FIG. 2). Base signal 30 includes a master

transmission 42 and may include an optional extension transmission 44 made up of
data packet(s) 49. Master transmission 42 establishes a time mark for response units
14 to determine when to respond to the base signal. As will be set forth in more
detail below, the response units determine a time to send a response after the time
mark. If necessary, the response units may take into account any extension
transmission 44 when determining a time to send a response. Master transmission
42 additionally includes information that enables response units 14 to receive
extension transmission 44. This information may include the length of extension
transmission 44, which, as will be explained in more detail below, may be a variable
length of anywhere from a zero length to a maximum length.

In the illustrated embodiment, master transmission 42 1s sent multiple times,

- one at each of the distinct hop frequencies that make up the frequency agile

transmission protocol 28. By way of example, if 15 distinct frequencies are used 1n
the proto¢01, master transmission 42 is repeated 15 times, each at a different

frequency. This allows each response unit to listen on a home frequency assigned to

that response unit and to receive a master transmission. Included within master
transmission 42, in addition to the time mark, is the information enabling the
response units to receive extension transmissions 44. In the illuétrative embodiment,
the data packets making up extension transmissions 44 may be all sent on the same
hop frequency or may be sent on different frequencies. The information that 1s sent
n thé master transmission 44 includes the frequency, if all of the extension
transmissions are on the same frequency, or a hop table, or the like, if the extension
transmissions are on different hop frequencies. The master transmission may also
include data on the length of the extension transmission 44, namely, the number of
data packets, if any, that make up the extension transmission. This is particularly
useful if the transmission 1s betweén the master transmission and the response unit
signals in order to allow the response units to set their timers for the correct timeslot -
in which to send their respective response unit signals. Additionally, the master
transmission 42 may include identification information that is unique to a particular
one or one(s) of the response units that is intended to process that extension
transmission. As will be explained in more detail below, the identification
information may inchide the personality that is assigned to the response unit(s) or, 1f

no personality is assigned to the resPOIise unit(s), the identification information may

_5.
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be a serial number that is permanently or semi-permanently assigned to that

response unit, such as at the time of manufacture. When the response units 14
receive the master transmission on their home frequency, they calculate a time to
begin receiving the extension transmission, taking into account the position of the
hop frequency on which it receives its master transmission 42 with respect to all of
the master transmissions 42 and tunes its receiver to the frequency or hop frequency
table at the time to receive the extension transmission 44.

The relationship between the master transmission, the extension

transmission(s) and the response unit transmission may differ. In one relationship

illustrated in Fig. 3a, extension transmission 44 follows master transmission 42 and

the response unit transmissions 32 follow the extension transmissions. In such an
arrangement, once the response unit receives the extension transmission, they
determine from the identification information in the transmission whether that
transmission was intended for that response unit and, if a response transmission 1s
required, the keypad may set the timer for the correct timeslot in which to transmit a
response unit signal to the base unit. If desirable, the response unit may turn off its
receiver until a time when it is calculated to receive a base signal and may go to a
sleep mode until the time it is necessary to send a response unit signal to the base
unit.

In another relationship illustrated in Fig. 3b, the extension transmissions 44

occur within the master transmission between master transmission portions 42a, 42b.

Fig. 3c illustrates a relationship in which the extension transmission 44 occurs prior
to master transmission 42. An advantage of the arrangement illustrated in Fig. 3c 1s:
that it is not necessary to inform the response units via the master transmission the
length of extension transmission 44 because response unit transmissions 32 occur
immediately after the master transmission, so there is no need to reset the response
unit timers to compensate for the presence of extension transmissions after the
master transmission. Also, the response unit receivers could be left actuated to

receive the extension transmission packets after the response unit transmissions.
Fig. 3d illustrates an arrangement in which the extension transmissions 44
occur within the unit transmission portions 32a, 32b. It is also possible to break the
extension transmission up into single packs and transmit each after a response unit
transmission 32a, 32b, 32c, . ... The system can be made up of a combination of

such arrangements of transmissions as illustrated in Fig. 31.

_6-
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A base unit control program 50 may be used to control base unit 12 to carry
out the frequency agile transmission protocol illustrated in Fig. 3a (FIG. 4).
Program 50 begins at 51 by determining whether there are additional data packets 49
to be sent in the extension transmission. This may be performed either in base unit
12 or, 1f 1ncluded in software running on master computer 24. In the illustrative
embodiment, the number of additional data packets to be sent is determined by
software operating master computer 24 and communicated to the base unit 12. If no
additional data packets are to be Sent, the count is set to 0 (53). If additional data
packets are to be sent, the count is set at a number of extra data packets (54) and the
count is loaded into the master transmission (55). Assembly of the master
transmission begins at 56 at a particular hop frequency and a frequency index 1s set
to 1 at 57. It is determined at 58 whether the index has reached a maximum set
amount. If not, the master transmission is constructed with the next hop frequency
(59) and the index is progressed at 60. Once the index reaches the last hop
frequency for the master transmission, is determined at 61 whether the data packet
count for any extension transmission is greater than 0. If so, the first data packet 49
is placed in the extension transmission 44 (62) and the count is advanced at 63.

Once it is determined at 61 that the count has been decremented to 0, the
base signal is constructed. The base transmit timer is initialized at 64 and the base
transceiver is powered at 65. The base transmit timer takes into account the number
of hop frequencies making up the master transmission as well as the length of the
extension transmission. Once it is determined at 66 that the base transmit timer has
expired, program 50 returns to begin processing the next base signal 30 at 52.

A response unit control program 70 begins at 71 by determining at 72
whether a master transmission has been received. The response unit decodes and
determines the count of the data packets 49 in the extension transmission 44 and the
hop frequency on which the extension transmission is to be transmitted (73). At the
time that the extension transmission 44 is to be received (74), taking into account the
position of the hop frequency on which that response unit receives the master
transmission, the response unit listens on the designated channel and receives the
specified number of data packets (75). If the particular response unit is identified in
the identified information included in the master transmission of the response unit(s)

for which the extension transmission is directed, the response unit acts on the
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incoming data packets and performs the relevant task associated therewith, as will be

explained in more detail below (75).

The response unit then determines that it has received all of the data packets
(76) and may optionally turn off its receiver to conserve battery life (77). Based on
the time mark sent with the master transmission and the determined time to receive
the extension transmission and the length of the extension transmission, the response
unit may determine the time to its timeslot to transmit response unit signal 32 and
configure a timer to wake up at the correct timeslot (78). Once the correct timeslot
is reached (79), the response unit transmits its response unit signal including any
user input that is entered in its keypad 18 as a vote input and an acknowledge signal,
if necessary (80).

The response unit acknowledgement (response acknowledge) is sent at 80 1n
order to alert the base unit that the response unit has successfully received and
performed a validity check on the extension transmission 44. If the extension
transmission has been successfully received, the response unit waits for the time to
receive the next base signal 30 (81) and turns on its receiver (82) at the appropriate
time. The response unit then receives the next base signal 30 (83) and determines
whether a base unit acknowledgement (base acknowledge) signal was received from
the base unit at 84. The base unit sends a base acknowledge 1f it recelves a response
acknowledge in order to confirm to the respective response unit that the response

unit may discontinue repeated transmission of the response acknowledge, which

- ends the process at 85. The base acknowledge may be sent as part of the subsequent

base signal utilizing the principles disclosed in commonly assigned U.S. Pat.
5,724,357 for a REMOTE RESPONSE SYSTEM AND DATA TRANSFER
PROTOCOL, the disclosure of which is hereby incorporated herein by reference.
However, other techniques for transmitting the base acknowledge may be used.

If it is-determined at 84 that the base acknowledge was not received, the
program returns to 78 for the respective response unit to resend the response
acknowledge with any user input or, if no user input is present, then by itself. Steps
78 through 84 are repeated until the base acknowledge is received by the respective
response unit. Additionally, if the base unit 12 does not receive the response
acknowledge, the base will continue to send the extension transmission to that

response unit until the response acknowledge is received or until a given number of

retries are achieved.
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Thus, wireless response system 10 is capable of carrying out a two-way
acknowledge process. 90, which is illustrated in FIG. 6. Process 90 begins with the
host software running on computer 24 giving directive to the base to send data to a
particular response unit (91). Base unit 10 constructs and transmits base signal 30,
using control program 50, including master transmission 42, an extension
transmission 44 for the particular response unit, and any other extension
transmission 44 (92). The response unit(s) receives the base signal and determines
the validity of the base signal including extension signal 44 (93). The response unit
then determines whether the data packets of the extension transmission were validly
received at 94. If not, the. response unit just sends any user input, or vote, it

necessary. If the extension transmission was validly received, the response unit

" sends a response acknowledge along with the user input, or vote, at 96.

The base unit receives the response unit signal and determines whether the
response acknowledge is present at 97. If it is determined at 98 that the response
acknowledge is present, the base unit acknowledges receipt of the keypad
transmission at 99. This may be accomplished by setting a base acknowledge for
that response unit in the bitmap to be sent with the next base signal (99).
Alternatively, the acknowledgement may be sent in extension transmission 44 as
will be discussed in more detail below. If the response acknowledge 1s not received,
the base unit retransmits the extension transmission with the next base signal. The
response unit determines at 101 if the base signal includes a base acknowledge. If
so, the response unit does not retransmit the response acknowledge. It it does not
receive a base acknowledge, the response unit resends the acknowledgement with
any vote, 1f necessary (96).

One embodiment includes a polling scenario where a unique identity does

not have to be assigned prior to using the system (static mode) nor an on-demand

‘assignment from base/software (dynamic mode). In large venues, assigning unique

personalities to thousands of keypads is not practical. Instead of an assigned

personality, keypads 14 could use the factory assigned serial number. The serial

number is unique to each keypad 14 manufactured. Using a polling diagram of the
type illustrated, for example in Fig. 3¢, keypad 14 uses a portion of the last digits of

the serial number in order to determine what time it should transmit a response unit

signal 32 with respect to the base master sync transmissions 42. Using a small

portion of the serial number means other keypads 14 may also contain the same

-




10

15

20

235

30

WO 2010/030583

CA 02736456 2011-03-07

value. Using an algorithm, it is possible to change the keypad timing in the event

interference occurs either from another keypad or some other radio transmitter. The
full serial number is sent with each response unit signal 32. The base unit 12
acknowledges keypads, such as in the base extension transmissions 44 using the full
keypad serial number. Each keypad 14 checks all base transmissions for its serial
number for verification that the vote was received. The more keypad votes
transmitted, the more base extension transmissions may be needed.

Each response unit may alternatively be joined with a particular base unit 12
utilizing the principles disclosed in commonly assigned patent application Serial No.
11/163,008, filed September 30, 2005, by William S. Buehler, Harry G. Derks,
Michael B. Hall, Troy A. Redder, David L. Ramon and Michael S. Glass, for a
RESPONSE SYSTEM AND METHOD WITH DYNAMIC PERSONALITY
ASSIGNMENT, and patent application Serial No. 12/191,484, filed August 14,
2008, by William S. Buehler, Harry G. Derks, Michael B. Hall, Troy A. Redder,
David L. Ramon and Michael S. Glass, for a RESPONSE SYSTEM AND
METHOD WITH DYNAMIC PERSONALITY ASSIGNMENT, the disclosures of
which are hefeby collectively incorporated by reference in their entirety. This may
be accomplished by a base sending personality data, such as a communication
address, to a joining response unit. When a response unit that 1s joined with one or
more base units sends a valid response unit transmission to that base unit(s), the base
unit(s) sends an acknowledgement that is tied to the address of the response unit so
that the response unit being acknowledged will recognize its acknowledge.

Alternatively, the response units need not be joined to any particular base or
bases, but may be capable of communicating with all base units 12. In such an
embodiment, the base units may be set to the same base ID, such as a common
channel or hop frequency table, so that any base unit 1s capable of receiving a
response unit transmission from any response unit. When a base unit receives a
valid response unit transmission, which includes the unique serial number of that
unit, that base unit sends an acknowledge that contains the unique serial number.

Once a transmitting response unit receives an acknowledge including its
unique serial number, that response unit stops retransmitting its response unit
transmission. In order to further enhance the ébility of any response unit 14 to
communicate with substantially any base unit 12, each response unit may be capable

of determining in which of the timeslots, or keypad transmission intervals, that
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response unit will transmit. This allows the response units to transmit in different
timeslots of response unit transmission period 34 without necessarily being assigned
a communication address. While it is still possible that more than one response unit
will attempt to transmit in the same timeslot resulting in a collision, the tendency for
collision, and the necessity for retransmission of the response unit transmissions,
should be significantly less than asynchronous response systems of the type
disclosed in U.S. Pat. No. 7,330,716 B2.

In order to further reduce the risk of collision between response unit
transmissions, the response units may be organized into groups with each group
responding to a different base unit tfransmission. In one embodiment, the timeslot in
which a response unit transmits is a function of a portion, such as the least
significant digits, of the unique serial number of that response unit. Thus, an
algorithm stored in each response unit may be used to calculate a timeslot in which
that response unit will make its response unit transmission based on a portion of the
unique serial number of that response unit. In one embodiment, the lower eight (&)
bits of the serial number are used to calculate a timeslot for that response unit. In
another embodiment, both the timeslot in which a response unit transmits and the
group to which that response unit is assigned may be functions of different portions
of the unique serial number of that response unit.

Such a response system may allow a very large number of response units,
such as 10,000, for example, to communicate with a large number of base units.

This may be accomplished because each response unit is able to communicate with

each base and to receive an acknowledge signal from a base upon receipt of a valid

response unit transmission. This is facilitated by the use of unique serial numbers
that are assigned to the response units to tie an acknowledge to one particular
response unit.

Other embodiments may use both a personality, such as a communication
address, assigned by a base unit(s) to each response unit in combination with the
unique serial number assigned to each response unit, such as at the time ot
manufacture. While each response unit would have a more defined timeslot in
which to transmit its response unit transmission, the base unit(s) may still be able to
receive a response unit transmission and acknowledge that response unit

transmission, even if transmitted in a timeslot not assigned to that response unit.
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As previously set forth, the acknowledge from the base unit to the response
units upon receipt of a valid response unit transmission may be provided as part of
master transmission 42 or may be sent in the packets 49 of extension transmission
44, By way of example, in a master transmission 42 sent on 75 hop frequencies, an
order of 100 response units may be acknowledged, such as by using the technique
disclosed in commonly assigned U.S. Pat. No. 5,724,357, for a REMOTE
RESPONSE SYSTEM AND DATA TRANSFER PROTOCOL, the disclosure of
which 1s hereby incorporated herein by reference. Acknowledgements may be sent
in extension transmission 44.

Frequency agile transmission protocol 28 has the potential to send messages
to one or more response units in a rapid manner. In contrast to the master
transmission 42, which is repeated on every hop frequency, extension transmission
44 nee'd only be sent once on a particular hop frequency or according to a particular
hop frequency table. Moreover, the data packets making up the extension
transmission can be designated for a particular response unit. The base signal has a

dynamic length that is capable of expanding when it is necessary to send data

packets to the response unit(s) and contracting when it 1s not necessary to send a
data packet or fewer data packets. This allows a greater throughput of data

exchanged between the base unit and the response units.

Changes and modifications in the specifically described embodiments can be
carried out without departing from the principles of the invention which is intended
to be limited only by the scope of the appended claims, as interpreted according to

the principles of patent law including the doctrine of equivalents.

_12-
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A frequency agile wireless response system, comprising:
a base unit and a plurality of handheld response units, each communicating

with said base unit over a wireless communication link using a frequency agile

communication protocol;

'said base unit sending base signals to said response units over said at least

one wireless communication link;

said response units sending response unit signals to said base unit over said

at least one wireless communication link; and

wherein said base signals include a master transmission and said base signals

are adapted to include an extension transmission, the master transmission including

a time mark for said response units and reception information enabling said response

units to receive any extension transmission associated with that base signal.

2. The system as claimed in claim 1 wherein the extension transmission

comprises a variable length transmission and wherein said master transmission
includes length information for enabling said response units to determine the length

of the variable length transmission.

3. The system as claimed in claim 2 wherein the variable length transmission is

made up of at least one packet and wherein the length of a variable length

transmission is a function of the number of packets in that transmission.

4, The system as claimed in claim 2 wherein the extension transmission is made
up of data packets and wherein the length information cdmprises the number of data

packets included in the extension transmission.

5. The system as claimed in claim 1 wherein said response units determine a

time to send response data after the time mark taking into account any extension

transmission.

13-
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6. The system as claimed in claim 1 wherein said at least one wireless
communication link comprises a frequency hopping protocol and wherein said

master transmission includes information regarding a frequency hopping table used

for the extension transmission.

7. The system as claimed in claim 6 wherein said extension transmission 1s sent

on one hop frequency.

8. The system as claimed in claim 6 wherein said extension transmission 1s sent

on a plurality of hop frequencies.

9.  The system as claimed in claim 1 wherein said master transmission includes

identification information that identifies at least one particular response unit, and

wherein the at least one particular response unit processes the extension

transmission.

10.  The system as claimed in claim 9 wherein each of said response units

includes a unique serial number that is generally permanently assigned to that

response unit and wherein the serial number of a response unit is included 1n

response unit signalé sent by that response unit.

11.  The system as claimed in claim 10 wherein at least one chosen from the

master transmission and the extension transmission includes the serial number of the

at least one particular response unit.

12.  The system as claimed in claim 9 wherein the identification information

further includes a personality assigned to that response unit, the personality

facilitating communication of that response unit with said base unit.

13.  The system as claimed in claim 12 wherein the personality is assigned to that

particular one of said response units by said base unit. '
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14.  The system as claimed in claim 13 wherein the personality is assigned to that

particular one of said response units in response to a join request sent by that

response unit.

15.  The system as claimed in claim 14 wherein the response unit signal
comprises a response unit transmission including at least one chosen from a
response data signal and a join request signal, the response data signal including

response data entered in the respective response unit by a user.

16.  The system as claimed in claim 1 wherein said extension transmission
includes message data and wherein the at least one particular response unit processes

the message data.

17.  The system as claimed in claim 16 wherein the message data comprises at
least one chosen from (i) a test question table, (ii) firmware download data, (111)
configuration data, (iv) login data, (v) textual strings for display, (vi) answer data

and (vi1) graphic display data.

18.  The system as claimed in claim 1 wherein a response unit sends a response

unit acknowledge to the base unit in response to receipt of a valid extension

transmission.

19.  The system as claimed in claim 18 wherein said base unit repeats a particular
extension transmission unless a corresponding response unit acknowledge 1s

received by said base unit.

20.  The system as claimed in claim 18 wherein said base unit sends a base unit

acknowledge upon receipt of a response unit acknowledge.
21.  The system as claimed in claim 20 wherein a response unit repeats a

response unit acknowledge transmission unless a corresponding base unit

acknowledge is received by that response unit.
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22. A frequency agile wireless response system, comprising:

a base unit and a plurality of handheld response units, each communicating

with said base unit over a wireless communication link using a frequency agile
communication protocol;

said base unit sending base signals to said response units over said at least
one wireless communication link;

said response units sending response unit signals to said base unit over said
at least one wireless communication link; ‘

wherein said base signals include a master transmission and said base signals

are adapted to include an extension transmission;

wherein a response unit sends a response unit acknowledge to the base unit
in response to receipt of a valid extension transmission;

wherein said base unit repeats a particular extension transmission unless a
corresponding response unit acknowledge is received by said base unit; and

wherein said base unit sends a base unit acknowledge upon receipt of a

response unit acknowledge.

23. A method of retrieving user response data from a plurality of users,
comprising:

providing a base unit and a plurality of handheld response units, each
communicating with said base unit over a wireless communication link using a
frequency agile communication protocol;

sending base signals with said base unit to said response units over said
wireless communication link;

sending response signals with said response units to said base unit over said
wireless communication link; and

wherein said sending base signals includes sending a master transmission
and at least occasionally including an extension transmission, the master
transmission including information establishing a time mark for said response units

and information enabling said response units to receive any extension transmission

associated with that base signal.
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24. A method of retrieving user response data from a plurality of users,
comprising:
providing a base unit and a plurality of handheld response units, each

communicating with said base unit over a wireless communication link using a

frequency agile communication protocol;

said base unit sending base signals to said response units over said at least

one wireless communication link;

sending response unit signals with said response units to said base unit over

said at least one wireless communication link;

wherein said sending base signals includes sending a master transmission

and at least occasionally including an extension transmission;

wherein said sending response unit signals includes sending a response unit
acknowledge to the base unit in response to receipt of a valid extension

transmaission.;

wherein said sending base signals includes repeating a particular extension

transmission unless a corresponding response unit acknowledge 1s received by said

base unit; and

wherein said sending base signals includes sending a base unit acknowledge

upon receipt of a response unit acknowledge.
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