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METHODS AND SYSTEMS FOR CONTROLLING AN EXERCISE APPARATUS
USING A PORTABLE DATA STORAGE DEVICE

BACKGROUND OF THE INVENTION
1. The Field of the Invention

This invention relates to exercise equipment and, more specifically, to systems and
methods for providing improved exercise devices in combination with personalized workout
programs and/or personalized user information using a portable storage device.

2. The Relevant Technology

In an attempt to improve their health and physical conditioning, consumers are
purchasing home exercise devices in record quantities. One common challenge with home
exercise equipment is motivating the purchaser to use the device on a consistent and ongoing
basis, while providing access to experienced trainers and individually developed exercise
programs from the comfort of a user’s own home. In addition, many exercise devices
involve repetitive actions, which can quickly become tedious to a person exercising alone.

Health clubs, on the other hand, have organized various exercise classes and routines
involving a group setting. In the proper setting, a group approach to exercise creates a
synergy, whereby individual members of the class derive encouragement and motivation
from other members of the group.

Furthermore, while individuals exercise at a health club they are taught the correct
techniques for exercising, thereby reducing the possibility of being injured during an
exercise program. In addition, group settings promote a healthy sense of competition among
group members. Initially, such group fitness and exercise classes typically involved
aerobics, traditionally performed without the use of any ancillary exercise equipment or
devices. In recent years, however, the group work out approach has been extended to classes
that utilize various exercise devices. Take, for example, the recent rise in popularity of
“Spinning Classes,” in which each participant operates his or her own stationery exercise
cycle in a group setting, with a coach or instructor leading the group through a prescribed
program or routine. Similarly, it is possible to have “Treadmill Classes”™ wherein an
instructor leads the group.

One of the primary disadvantages with group training, however, is that it is typically
available only at health clubs and, therefore, is not as convenient as exercising in the privacy
and comfort of one’s own home. It would, therefore, be a definite advancement in the art of
home exercise equipment to provide the desirable benefits of group exercise in a home

setting. Some efforts have been made in the prior art to introduce a level of “interactivity”
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into exercise machines. For example, U.S. Patent No. 5,489,249 discloses a video exercise
control system in which a videocassette recorder (VCR) or similar device is coupled, via a
hard wired connection, to an exercise machine, such as a treadmill. As an individual
exercises on the treadmill, the VCR in synchronization with prerecorded audio/video
presentations controls the speed and incline of the treadmill. U.S. Patent No. 5,645,509,
entitled “Remote Exercise Control System™ and which is incorporated herein by reference in
its entirety, discloses a remote exercise control system in which an exercise machine, such as
a treadmill, may remotely communicate via a communications interface with an evaluation
module located at a remote location. Signals indicative of the operating parameters of the
treadmill are transmitted from the treadmill to the evaluation module, and control signals are
transmitted from the remote evaluation module for controlling the operating parameters of
the treadmill. U.S. Patent No. 5,888,172 is representative of another system, in which an
exercise device is coupled, via hard wired connection, to a video game device, such that the
operating parameters of the exercise device are used as inputs to the video game controller,
which then produces a video display based on the inputs received. However, these
approaches nevertheless fail to provide many desirable benefits of group exercise.

BRIEF SUMMARY OF THE INVENTION

The present invention is directed to devices, systems, methods, programs, computer
products, computer readable media, and modules for controlling the operating parameters of
one or more devices by one or more portable data storage devices. The present invention is
particularly well suited to devices that utilize one or more motors and/or other electrically
driven actuators that control one or more operating parameters of a device, such as an
exercise device.

In one embodiment, an implementation of the present invention takes place in
association with an exercise device and a portable memory card. One example of such an
exercise device is a treadmill, although a variety of different exercise devices may be
employed, such as exercise cycles, Nordic style ski exercise devices, rowers, steppers,
hikers, climbers, elliptical or striding exercise devices, incline trainers, weight systems, and
any other motorized or other device that utilizes motors, solenoids, or any other electrically
driven actuators to control one or more operating parameters of the device.

According to one aspect of the invention, an exercise device has a movable element
for movement in the performance of exercise by a user, and a console which is operatively
connected to the movable element and has a data port configured to receive at least two types
of portable memory cards. Examples of types of portable memory cards include Secure

Digital, multimedia, and DataFlash cards. To facilitate access of the multiple types of cards,
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the exercise device may also include means for accessing user data stored on the portable
memory card. Examples of user data may include information personal to a user or
information accessible by a user. For instance, user data may include a user’s name, age,
gender, weight, fitness level, exercise preferences, exercise device type, exercise history, and
other similar information. Other information accessible by a user, and thus also user data,
may include, for example, exercise programs which may also include control signals, control
signal instructions, an exercise profile, or motivational content. Motivational content may be
audio, including music, or video.

When a portable memory card is received by the data port, the means for accessing
user data may determine the type of portable memory card received. Accordingly, access
protocols may be selectively applied as appropriate for the type of card received. Such
access protocols may enable read and/or write access. For instance, the write access
protocols may allow the exercise device to write user data, including a user’s personal
information and workout histories to the memory card. Such write access may be enabled
although access to one or more of the types of cards accessible through the data port is
restricted when the card is accessed by a general purpose computing system.

According to another exemplary embodiment of the present invention, the treadmill
can include an exercise mechanism which comprises the movable element, while having one
or more operating parameters that control the movable element. Further, a data port may be
operatively connected to the exercise mechanism and adapted to receive and communicate
with a portable memory card having any of a plurality of formats, so as to access an exercise
program stored on a portable memory card in any such format. To facilitate access, a
communication module may be operatively connected to the exercise mechanism and data
port, and be capable of accessing the exercise program on the memory card. Further, the
exercise device may include a processor which communicates with the communication
module. The processor can deliver control signals to the exercise mechanism to cause a
change in one or more operating parameters of the exercise mechanism, thereby also
modifying the movable element.

The exercise device may further include a control panel which enables a user to
quickly and easily use the exercise device. Optionally, a data port is integrated into the
control panel of the exercise device. Where the exercise device is a treadmill, it may
alternatively be located in a tread base. Similarly, the communication module may be
integral with the processor, either wholly or partially, such that the processor has the
capabilities associated with the communication module. In some embodiments, the exercise

system includes a program generation module in communication with the processor and
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adapted to create an exercise program. The processor may, for example, receive user input
and pass the user input to the program generation module which then creates an exercise
program in response to the user input.

In another embodiment, the exercise system is configured to deliver preprogrammed
exercise programs to a user with an exercise device that has one or more moveable elements
that move in the performance of the user exercise and in response to changes in operating
parameters. In this case, the exercise device may include an input device adapted to receive
a portable memory card which corresponds to any of a plurality of protocols. A processor
may communicate with the input device and access one or more computer-readable media
having computer-executable instructions for determining a format of the portable memory
card received by the input device, selectively applying protocols corresponding to the
determined format, accessing exercise data stored on the card, and changing one or more
operating parameters of the device as it corresponds with the accessed exercise data. The
accessed exercise data may then be delivered to the user. For instance, exercise data such as
personal identifiers, exercise profiles, motivational content and the like may be visually or
audibly delivered to the user. Similarly, exercise data such as an exercise program may be
delivered by controlling the operating parameters of the exercise device in combination with
any audio or visual content.

In yet another exemplary embodiment, a computer program product is usable with an
exercise device and contains computer-readable media connected to the exercise device.
The computer-readable media includes instructions for retrieving first fitness data from a
portable memory card connected to the exercise device. Additionally, the retrieved first
information may then be delivered to the user and second fitness data may be saved to the
portable memory card. The first fitness data may be, for example, a user’s personal
information, an exercise program, motivational content, a workout history and the like.
Similarly, the second fitness data may be a user’s personal information, a workout history,
and other similar data which is personalized for the user. In some cases, the second fitness
data may also be an exercise program, such as where the program is created specifically for
the user or where delivery of the program includes motivational content personalized to the
user.

The exercise device may further include computer-readable media and computer-
executable instructions for displaying exercise program parameters to a user which
correspond to an exercise program deliverable to the user. Additional computer-executable
instructions are included to allow the exercise device to determine a format of a portable

memory card and communicate with the portable memory card, regardless of its format. For
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example, protocols may be selectively accessed so as to read and/or write data to the portable
memory card, the protocols being selected based upon the determined format of the card.

Any of a variety of types and formats of exercise programs may be stored on the
portable memory card or on the exercise device. For instance, an exercise program may be
stored on a computer-readable medium such as a portable memory card, such that computer-
executable instructions define an exercise program having a plurality of program segments
during which at least one operating parameter of the exercise device is defined. The defined
exercise program may further include motivational content tags which call corresponding
content files which are accessible by the exercise device, even if the content files are stored
independent of the defined program segments. For instance, the content tags may reference
content files stored within a database within the portable memory card or the exercise
device.

When the exercise program is accessed by the exercise device for delivery to the
user, the movable element of the exercise device is controlled according to the one or more
operating parameters defined by the program segments and motivational content is provided
as it corresponds to the motivational content files and content tags within the program. The
motivational content files may further be synchronized with the operating parameters of the
exercise device or with control signals changing the operating parameters. Optionally, the
motivational content files are stored in a manner that reduces the size of the exercise
program, such as where, for example, the exercise program includes multiple tags to a single
motivational content file.

The exercise program may be stored on a memory card or other computer-readable
media in any acceptable manner. For example, a user may create a program and store it on
the computer-readable media, or it may be created by a third-party, the exercise device, or a
workout generator on the exercise device or computer-readable media. In creating the
exercise program, the segments may be defined with one or more segment intervals and
operating parameters during the segment intervals, and by inserting motivational content
tags corresponding to motivational content files. The program may then be packaged and
transferred to the user. For instance, packaging the program may include compiling
computer-executable instructions into an executable, saving the program to computer-
readable media, or saving motivational content files in a library or database.

These advantages in addition to other objects and advantages of the invention will be
set forth in the description which follows, and in part will be obvious from the description,

or may be learned by the practice of the invention. The objects and advantages of the
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invention may be realized and obtained by means of the instruments and combinations
particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the manner in which the above recited and other advantages and features
of the invention are obtained, a more particular description of the invention briefly described
above will be rendered by reference to specific embodiments thereof that are illustrated in
the appended drawings. Understanding that these drawing depict only typical embodiments
of the invention and are not therefore to be considered to be limiting of its scope, the
invention will be described and explained with additional specificity and detail through the
use of the accompanying drawings in which:

Figure 1 is an exercise system according to one exemplary embodiment of the
present invention;

Figure 2 is a perspective illustration of an exemplary reorienting treadmill with the
tread base positioned in a first position for a user to perform exercises to be used in the
exercise system of Figure 1;

Figure 3 is a perspective illustration of the exemplary reorienting treadmill of Figure
2 with the tread base positioned in a second or storage position;

Figure 4 is a partial plan view of portions of the exemplary reorienting treadmill
illustrated in Figures 2 and 3 with the treadmill oriented in the second or storage position and
with the bottom cover removed, revealing some of the internal components of the treadmill;

Figure 5 is a partial exploded perspective view of the incline mechanism
incorporated into the exemplary treadmill illustrated in Figures 2 through 4;

Figure 6 is a perspective illustration of an exemplary control panel of the exemplary
reorienting treadmill of Figure 2;

Figure 7 is a functional block diagram of the exemplary treadmill of Figure 1;

Figure 8 is a schematic block diagram of an exemplary communication module of the
exercise system of Figure 1;

Figure 9 is a schematic block diagram of the exemplary portable storage device
illustrated in Figure 1;

Figure 10 is a flow diagram illustrative of the process of delivering a workout stored
on the portable data storage device of Figure 1;

Figure 11 is a flow diagram illustrative of the process of accessing the portable data
storage device of Figure 1;

Figure 12 is a flow diagram illustrative of the process of selecting a user to run an

exercise program stored on the portable data storage device of Figure 1;
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Figure 13 is a flow diagram illustrative of the process of reviewing and updating user
information used in delivering an exercise program on the system of Figure 1;

Figure 14 is a flow diagram illustrative of the process of selecting an exercise
program stored on the portable data storage device of Figure 1;

Figure 15 is an illustration of the visual output device of Figure 6 displaying exercise
profiles representative of exercise programs stored on the portable data storage device of
Figure 1;

Figure 16 is a flow diagram illustrative of the process of scaling an exercise program
selected in the process of Figure 14; and

Figure 17 is a flow diagram illustrative of the process of delivering an exercise
program to a user of the exercise system of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to exercise devices that include one or more motors
or other electrically driven actuators used to control one or more operating parameters of the
exercise device. While the invention will be described in this context of a motorized
treadmill, it should be understood that the invention is not limited to any particular type of
exercise device or solely to exercise devices. To the contrary, the present invention can be
readily adapted to any motorized device or any other device that utilizes motors, solenoids,
or any other electrically driven actuators to control any operating parameter of the device,
such as speed, resistance, incline, time, temperature, or other similar operating parameters.
The term “device” or “devices™ shall refer broadly to any type of apparatus that includes one
or more stepper motors, solenoids, or other electrically driven actuators or controllers.
Additionally, the term “exercise device” shall refer broadly to any type of device that takes
the form of an exercise machine, including, but not limited to, treadmills, exercise cycles,
Nordic style ski exercise devices, rowers, steppers, hikers, climbers, elliptical or striding
exercise devices, and weight machines.

Depicted in Figure 1 is a representation of one illustrative system, designated by
reference numeral 10, which may incorporate the novel features of the present invention,
including various novel devices, hardware and software modules, and the like that may be
remotely accessed and controlled in a real-time manner. As shown, one or more exercise
devices 12, such as a treadmill, is in communication with one or more portable data storage
devices, such as, for example, memory card 13. In addition, or in the alternative, treadmill
12 may communicate with a personal computer 14. For example, U.S. Patent No. 6,458,060,

issued October 1, 2002 and entitled “Systems and Methods for Interaction with Exercise
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Device,” which is incorporated herein in its entirety, describes exemplary systems, methods,
and devices for communication between treadmill 12 and personal computer 14.

In addition, and as detailed in U.S. Patent No. 6,458,060, treadmill 12 and personal
computer 14 may further communicate with a network 16 that enables various hardware and
software modules and devices to communicate one with another. Network 16 may,
therefore, be a local area network (LAN), wide area network (WAN), wireless network,
packetized network, real-time network, the Internet, and the like. Network 16 further
facilitates communication of treadmill 12 with a communication system 18 (e.g. hardware
and/or software associated with a data/program store and/or a website) and/or third party 21.
In one embodiment, communication system 18 facilitates delivery of an exercise program to
a user on treadmill 12, such that communication system 18 and/or third party 21 may act as a
stored trainer or connect to a stored trainer. Optionally, communication system 18 and/or
third party 21 may deliver an exercise program to personal computer 14, memory card 13,
and/or treadmill 12 such that personal computer 14, memory card 13, and/or treadmill 12
may act as a stored trainer.

For example, in one embodiment, a user creates an exercise program on personal
computer 14. The created exercise program, including any control signals, control signal
instructions, and motivational content, may thereafter be run directly from treadmill 12 over
a connection between computer 14 and treadmill 12. Similarly, a program may be
downloaded from communication system 18 or third party 12 and stored on computer 14, or
“streamed” real-time to treadmill 12 via computer 14. Alternatively, a program may be
downloaded to memory card 13 connected or linked to personal computer 14. Thereafter,
treadmill 12 may indirectly access the stored program on memory card 13 via personal
computer 14. Alternatively, memory card 13 may be removable from personal computer 14
and directly connected or linked to treadmill 12 by, for example, insertion of memory card
13 into a complementary port of treadmill 12.

It may also be appreciated by a person having ordinary skill in the art, particularly in
light of the discussion herein, that an exercise program may be obtained without being
passed through computer 14. For example, communication system 18 and/or third party 21
may, individually and/or collectively, function as or include a personal trainer. The user of
treadmill 12 may request one or more workouts from the personal trainer. Such workouts
may be requested, for example, by Internet website request, telephone, video conference,
mail, email, instant message, transfer of data indicative of the request from treadmill 12 to
communication system 18 and/or third party 21, and the like. In response, the personal

trainer may create requested exercise programs for the user. The newly created exercise
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programs, as well as any motivational content files, may then be packaged (e.g. encoded) for
example, on one or more memory cards 13 and mailed or otherwise delivered to the user for
use with treadmill 12. A memory card may then be accessed by a user and a stored exercise
program delivered to the user.

In this manner, the exercise program on memory card 13 may be entirely
customizable. For example, when requesting the exercise program, the user may supply user
data or personal indicators such as the user’s name, age, weight, gender, etc. This
information may be stored on memory card 13 such that when the card is inserted into
treadmill 12, treadmill 12 automatically recognizes the user and can set any necessary
operating parameters or other data associated with that user. In addition, motivational
content may be personalized by, for example, including music, images, or video in the
workout that corresponds to user requests or that were provided by the user in the exercise
program request. Alternatively, motivational content may be customized to include, for
example, audio that uses the user’s name in encouraging or motivating the user during the
workout. Thus, motivational content and an exercise program are also properly regarded as
user data. As will be appreciated, motivational content and exercise programs can be saved
in a variety of manners. For instance, in one embodiment, motivational content and exercise
programs are saved in files on computer-readable media, and such files may be proprietary
or industry standard. For example, audio motivational content may be stored in an MP3,
WAV, MP4, MIDI, or any of a variety of other formats.

The following discussion will be directed to only a single treadmill 12; however, it
may be appreciated that a similar discussion may be provided for multiple treadmills or
multiple exercise devices. In addition, although only one of each element of system 10 is
depicted, it may be appreciated by one skilled in the art that system 10 may have a mixture
of both single and multiple elements, for example, at least one treadmill 12, memory card 13,
personal computer 14, network 16, communication system 18, and third party 21.
Alternatively, one or more of the elements of system 10 may be eliminated or the
functionality thereof incorporated within the structure and function of one or more of the
other elements of system 10.

Similarly, although each of the elements of system 10 are shown separated one from
another, it may be appreciated by one skilled in the art that the hardware and/or software
elements of the present invention may be incorporated within two or more elements. For
example, personal computer 14 may be incorporated within treadmill 12. Similarly, the
hardware and/or software elements of third party 21 may be incorporated within

communication system 18.
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As defined herein, the term “third party” may include: (i) a live human being; or (ii) a
stored trainer, such as a website, computer, optical media (e.g., compact disk or digital video
disk), visual media, magnetic media (e.g., videotape, readable disk), an electronic monitoring
system, dynamic computer readable instructions, interactive and/or dynamic software
programs, computer readable instructions, and/or other media and hardware and/or software
modules and components, whether or not the trainer is located at treadmill 12 or at some
other location. In one embodiment, the third party is another trainer.

Generally, system 10 enables exercise programming with control signals to be
transmitted from a portable data storage device such as memory card 13, to a user at
treadmill 12. As disclosed in U.S. Patent No. 6,312,363 entitled “Systems and Methods for
Providing an Improved Exercise Device with Motivational Programming,” which is
incorporated herein by reference in its entirety, the programming may include motivational
content and/or one or more control signals that may be used to control the operating
parameters of treadmill 12 in real-time in an uninterrupted manner. The control signals may
be synchronized with the motivational content and designed to control one or more operating
parameters of the exercise device, such as the speed, incline, resistance, difficulty of exercise
program, duration, distance, and the like of an exercise program performed on treadmill 12.

As used herein, the term “motivational content” is used to broadly refer to any audio
material, including dialog, narration, sound effects, and/or music, either alone or in
combination with video material. In one embodiment of the present invention, the
motivational content is stored in memory card 13 and includes an audio and/or video
presentation of a personal trainer and others engaged in a series of exercises of varying
difficulty. In another embodiment, the programming includes an exercise profile
representative of the exercise and includes by way of example and not limitations, speed,
incline, or resistance of the exercise device, which is displayed continually or periodically to
the user during the performance of the programming. In yet another embodiment of the
present invention, the user controls the period during which the exercise profile appears.
One skilled in the art may appreciate that various other configurations of programming and
motivational content are applicable.

An embodiment of a real-time signal may include motivational content, control
signals, and/or control signal instructions, whether or not such control signals or instructions
are synchronized with the motivational content. Alternatively, the real-time signal may
include only the motivational content, other signals representative of measurable parameters
of the exercise device (e.g. speed, inclination, resistance, etc) and/or a user of the exercise

device (e.g. heart rate, blood pressure, etc), and the like. For example, treadmill 12 may
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transmit one or more signals to memory card 13. The signal may include parameters such as
the status of an exercise program performed on the device, e.g active status (i.e., on),
deactivated status (i.e., off), standby status (i.e., waiting), distance covered, duration, calories
burned, speed, inclination, resistance, and the like. Additionally, the signal may include
parameters regarding the user, such as heart rate, blood pressure, and the like. In other
configurations, the motivational content and/or the control signals are delivered to treadmill
12 and no data is passed to memory card 13 from treadmill 12.

As mentioned above, the control signals control the operating parameters of treadmill
12, such as speed, inclination, resistance, and the like. Such control may be achieved by a
user of treadmill 12, an exercise program saved on treadmill 12, and/or an exercise program
saved on memory card 13. The present invention, therefore, allows control of a device, such
as an exercise device, without the need to interrupt other portions of programming, such as
real-time audio and/or video.

Figures 2 through 5 generally depict a typical motorized, reorienting treadmill 12.
Although an example of the present invention will be described with respect to the
functionality and operability of a treadmill, it will be understood by those skilled in the art
that the present invention may be used or incorporated within any exercise device or other
device.

Treadmill 12, in one embodiment, includes a control panel 22 supported on a
generally upright support structure 24 and a tread base 26. Upright support structure 24, in
this illustrative embodiment, includes two side members 28, 30 coupled together by way of
one or more cross members 32. Side members 28, 30 and cross members 32 may have
various configurations and may be fabricated from various materials so long as they are
capable of supporting control panel 22 and tread base 26. For example, the elements of
upright support structure 24 may be fabricated from, but not limited to metals, plastics,
composites, combinations thereof, and the like. Additionally, one skilled in the art may
appreciate that various other exercise devices may have different upright support structures,
side members, and cross members, or be devoid of one or more of such structures and
members.

The tread base 26 typically includes a pair of side rails 34, 36 each having a front
portion proximal to and a rear portion distal from upright support structure 24 when tread
base 26 is in a downward exercisable position. As shown in Figure 4, a front pulley 38 and a
rear pulley 40 are disposed between and supported by side rails 34, 36, while a continuous

belt 42 extends between and around front and rear pulleys 38 and 40, respectively. Pulleys



10

15

20

25

30

35

WO 2007/081607 PCT/US2006/060989

-12-

38, 40 and belt 42 may have various configurations and be fabricated from various materials,
as known by one skilled in the art and commonly known within the exercise industry.

A deck 44, commonly fabricated from wood, typically supports the upper run of belt
42 and supports an exercising individual resting upon belt 42. Although deck 44 is
preferably of a cellulose material such as wood, various other types of material may be used
so long as deck 44 is capable of supporting belt 42 and a user exercising thereupon.

As best seen in Figure 4, in one embodiment, front pulley 38 is mechanically coupled
to an electric tread drive motor 46 by way of pulleys 48 and 50 and a drive belt 52. In this
illustrative embodiment, motor 46 can further incorporate an inertial flywheel 54 that
controls fluctuations in the rotational motion of a shaft of motor 46 during operation of
treadmill 12. Motor 46 is optionally electrically coupled to a treadmill controller 56 that
controls the operation of motor 46, and thus the speed of belt 42, in response to various user
inputs or other control signals. As shown, treadmill controller 56 is incorporated within
tread base 26; however, it may be appreciated by one skilled in the art that treadmill
controller 56 may be incorporated within control panel 22 or alternatively within personal
computer 14.

In addition to the ability to control and vary the speed of belt 42, treadmill 12 also
permits the degree of incline of tread base 26 relative to the floor, or other surface upon
which tread base 26 rests, to be varied. Typically, this is accomplished through the use of an
incline drive motor 60 that rises or lowers one end of tread base 26 relative to the other end.
In the embodiment illustrated in Figures 2 through 5, tread base 26 includes a pair of rear
feet 62 and 64 that are rotatably attached to the rear of portion of side rails 34, 36. As best
seen in Figures 4 and 5, feet 62 and 64 are mechanically coupled through a shaft 66 to
incline drive motor 60, which causes feet 62 and 64 to pivot about their points of pivotal
attachment to side rails 34, 36, thereby selectively raising or lowering the rear end of tread
base 26 relative to the front end thereof. Motor 60 is also optionally electrically coupled to,
and controlled by the treadmill controller 56.

As shown in Figure 2, treadmill 12 includes control panel 22 attached to side
members 28, 30 of upright support structure 24. Control panel 22, in one embodiment, as
shown in Figure 6, includes one or more interface devices. Such interface devices may
function as input devices, output devices, or both input and output devices, such as, but not
limited to, touch sensitive visual displays. Input devices enable a user to input and vary the
operating parameters of treadmill 12. As examples of such input devices, control panel 22
includes many typical controllers for use on an exercise device, such as a treadmill. A

number of illustrative input devices include, but are not limited to, speed controls 72, incline
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controls 74, time controls 68, distance controls 70, a start button 76, a stop or pause button
78, and heart rate controls 80. In addition to these input devices, such as one or more
controllers, control panel 22 further optionally includes an iFit.com button 82, a manual
override button 84, and a scaling control 86, each of which are also examples of input
devices. It may be appreciated that each of the above-recited controllers or buttons may be
embodied in a variety of different manners to perform their commonly utilized function. In
addition, each controller, button, and the like may take the form of one or more switches,
rheostats, potentiometers, touch sensitive controls, voice activated controllers, and the like.
The input devices described herein are examples of structures capable of performing the
function of interface means for gathering a first signal (such as a real-time signal) from the
user. One skilled in the art may identify various other configurations of interface means that
are capable of performing the desired function.

As shown in Figure 6, iFit.com button 82, in one embodiment, acts as both a selector
and an indicator of connectivity of treadmill 12 to communication system 18, third party 21,
and/or memory card 13, whether such connectivity is via personal computer 14 or directly
from treadmill 12. The iFit.com button 82 optionally includes an indicator light (not shown)
that demonstrates when a connection has been established between treadmill 12
communication system 18, third party 21, and/or memory card 13, such as when iFit.com
button 82 is depressed. Alternatively, a light emitting diode (LED) positioned in close
proximity to iFit.com button 82 may be activated when iFit.com button 82 is activated. The
connection achieved by activating iFit.com button 82 may be via a variety of communication
line connections.

Control panel 22 can also include a stored data port 103 for directly receiving and
accessing a data storage medium such as, for example, flash, magnetic, or optical storage
media. Alternatively, stored data port 103 may be located on tread base 26. A user can
insert memory card 13 into stored data port 103 to provide treadmill 12 (Figure 1) with
access to user data and/or exercise programming, including motivational content, control
signals, control signal instructions, exercise profiles, and program definitions, which can be
used to control one or more operating parameters of the exercise device, such as treadmill
12. Treadmill 12 can identify the availability of additional exercise programming upon
insertion of the data storage medium into stored data port 103 or upon activation of one or
more of the interfaces of treadmill 12, such as but not limited to, the activation of the
iFit.com button 82.

In addition, control panel 22 may include a wireless port 105 that enables treadmill

12 to wirelessly communicate with network 16 (Figure 1), either directly or via personal
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computer 14. Optionally, various other types of ports or interfaces may be included within
treadmill 12 to enable communication via one or more communication line connections. For
example, treadmill 12 may include one or more ports and interfaces to enable
communication line connection through existing broadcast technology, including television
broadcast over the airwaves, cable or cable modems, satellite, telephone lines, whether
analog or digitally based, the internet, DSL, G-Lite, wireless technology, infra-red (IR)
technology, other high-speed data connections, or any other suitable transmission technology
or medium.  Optionally, a communication port on a user treadmill may enable
communication directly with another treadmill (such as in a master/slave scenario), whether
or not such communication utilizes a network.

By activating the iFit.com button 82, in one configuration, a signal may be generated
and transmitted to memory card 13, which is connected or linked to treadmill 12, personal
computer 14, or communication system 18, so as to create a connection therebetween. In
this manner, treadmill 12 may receive signals representative of exercise programming from
memory card 13 or communication system 18, and thereby enable a user to obtain the
services of a stored trainer or personal trainer to perform exercise programming.
Additionally, connecting treadmill 12 with memory card 13, computer 14, and/or
communication system 18 enables the user to listen to audio programming, view video
programming, review and update user information and statistics, load user statistics, update
exercise software and operating parameters, and the like.

A connection between treadmill 12 and at least one of network 16 and
communication system 18 further enables one or more users to interact one with another, and
optionally compete one against another. For example, a first user on treadmill 12 may
access an exercise program stored on memory card 13. While using the exercise program,
treadmill 12 may receive information regarding the same exercise program being
simultaneously performed by a second user on a similar treadmill via network 16 and/or
communication system 18. In this manner, the first user may then compete against the
second user and vice versa. This competition may be live-on-live or time adjusted, e.g., a
workout recorded previously by the second user which the first user competes against.

As mentioned above, control panel 22 may include manual override button 84.
Manual override button 84 enables a user to override an action initiated by a stored trainer,
such as an exercise program stored on memory card 13, within the memory of personal
computer 14, in memory stored in treadmill 12, or transferred from communication system
18. For example, if the accessed exercise program is too difficult for the user, the user may

activate manual override button 84 thereby interrupting the program delivered to the user by
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treadmill 12. Similarly, in the event that the exercise program is too easy, the user may
increase the difficulty level of the exercise program being delivered by the exercise device.
Consequently, manual override button 84 provides the user with a safety switch during
operation of treadmill 12. In an alternate configuration of treadmill 12, the functionality of
manual override button 84 is activated upon manual activation of one of the other input
devices, such as but not limited to, incline controls 74, speed controls 72, stop/pause button
78, and the like, or upon automatic recognition of measurable parameters of the user, such as
an elevated heart rate, blood pressure, and the like.

Similar to the operation of manual override button 84, scaling control 86 enables a
user to vary the operating parameters of treadmill 12 during an exercise program initiated by
treadmill 12. A user may activate scaling control 86 and vary the intensity of an exercise
program. The scaling control 86, therefore, enables a user to select one or more values
representative of a proportional or other change to be made to the control signal or exercise
program received by treadmill 12 from memory card 13 and/or communication system 18.
For example, if an exercise program requires a maximum speed of 6 miles per hour (mph)
with a maximum incline of 15 degrees for a period of 30 minutes, an individual may activate
scaling control 86 to require only 66% intensity of the exercise program; stated otherwise,
reduce the intensity by one third. Therefore, the exercise program is varied to a maximum
speed of 4 mph, with a maximum incline of 10 degrees, for a period of 20 minutes.
Optionally, scaling control 86 may enable the user to set maximum values for each operating
parameter of treadmill 12, or adapt the workout to obtain a desired distance or program
duration. In another configuration, scaling control 86 may enable the user to scale only one
operating parameter of treadmill 12 while leaving other parameters unchanged. Hence, the
user may vary the exercise program to their particular abilities, while obtaining the beneficial
effects of exercising.

As another example of an input device of the present invention, control panel 22 may
include a diagnostic control 88. Upon activation of diagnostic control 88, whether by
depressing a button or by some other manner known to one skilled in the art, treadmill 12
communicates with memory card 13 and/or communication system 18 to check the operating
status of the exercise device. Memory card 13 and/or communication system 18 may
include diagnostic modules which send signals to the internal hardware and software
modules of treadmill 12 to verify that the modules are operating within the desired
specifications or to determine whether treadmill 12 may include software for which an
update is available. In one embodiment, in the event that one or more of the hardware and/or

software modules are damaged or not performing as required, treadmill 12 may download
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one or more software updates from memory card 13 or communication system 18, if
possible. Alternatively, a diagnostic module may inform the user that an error has occurred
and advise that the user obtain maintenance of the hardware or software components of
treadmill 12.

As additional examples of input devices, according to another aspect of the present
invention, control panel 22 may include an audio input device 90 and a video input device
92. Audio and video input devices 90, 92 enable a user to perform communication, such as
real-time communication, with other users of exercise devices, via communication system 18
(Figure 1). The diagnostic control 88, audio input device 90 and video input device 92,
therefore, are structures capable of performing the function of interface means,
communicating with the exercise mechanism, for gathering a first signal from the user.
Various other configurations of such interface means are known to one skilled in the art in
view of the teachings contained herein.

In one embodiment, audio input device 90 may take the form of a microphone, while
video input device 92 may take the form of a video camera. Audio input device 90 and
video input device 92 may alternatively take various other configurations as known by one
skilled in the art. For example, audio input device 90 may be a microphone detachably
connected to control panel 22 or another part of treadmill 12. In another configuration,
audio input device 90 may be located distant from treadmill 12, while being capable of
gathering the audio inputs from the user. In still another configuration, audio input device
90 may be eliminated from treadmill 12, while treadmill 12 includes an audio jack, such as
an RCA-type audio jack, RJ-type jacks, digital audio jack, and the like. In still another
configuration, audio input device 90 may be a radio frequency (RF), infra red (IR), or
wireless type microphone. Similarly, video input device 92 may have the configuration of a
digital video camera integrally formed within control panel 22. Alternatively, video input
device 92 may be detachably connected to control panel 22 or another part of treadmill 12,
such as wireless digital cameras. In still another configuration, video input device 92 may be
located distant from treadmill 12, while being capable of gathering the requisite video
signals to be transmitted to communication system 18 (Figure 1).

In addition to the above-described audio and video input devices 90, 92 respectively,
control panel 22 may include a variety of other input devices. For example, control panel 22
may include an integrally formed mouse 100. Additionally, control panel 22 may include a
keyboard jack 102 for an external keyboard 108 (Figure 2), a controller port 104 for
receiving one of a variety of game controller, a touch-sensitive video display, and various

other ports, jacks, or the like to receive various other external components. Each input
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device is adapted to allow a user operating treadmill 12 to more fully operate one or more
operating parameters of treadmill 12. These additional input devices are further examples of
structures capable of performing the function of interface means, communicating with the
exercise mechanism, for gathering a first signal from the user.

Control panel 22, in one embodiment includes one or more output devices that
provide a visual and optionally an audio indication of the operational status of treadmill 12
to the user. As with the input devices, the output devices may have various configurations
and perform numerous functions. Generally, the output devices described herein are each
structures capable of performing the function of means for reproducing a signal. The output
devices and hence the means for reproducing a signal may have various configurations as
known to one skilled in the art in view of the teaching contained herein. In one embodiment,
one visual output device 94 may be a video display. Generally, visual output device 94
presents the user of treadmill 12 with information and data stored on treadmill 12, or
received from memory card 13 or communication system 18. Additionally, visual output
device 94 may optionally show information and data from: (1) various other sources selected
by the user, third parties, or system 10; (2) statistical information representative of the
operational parameters of treadmill 12, such as the speed, incline, duration of user’s
workout, etc.; (3) electronic mail messages (e-mail), and the like. Output display device 94,
in one embodiment, is a liquid crystal display (LCD) or cathode ray tube (CRT) display. In
another embodiment, visual output device 94 is an LED dot matrix display.

One skilled in the art may appreciate that various other devices may be used to
perform the functions of visual output device 94. For example, visual output device 94
maybe an electroluminescent display (ELD), a gas-plasma display, a thin film transistor
(TFT) display, a virtual reality (VR) display, and the like. In another embodiment of the
present invention, control panel 22 includes multiple visual output devices 94. In still
another embodiment, visual output device 94 is adapted to permit split screen or layered
images that are associated with picture-in-picture viewing of various images and
information. For example, visual output device 94 may allow a user to watch various types
of entertainment and/or surf the Internet, while receiving images representative of an
exercise profile of an available exercise program, whether the program is being selected,
delivered, activated, or the like.

As shown in Figure 6, in one embodiment of the present invention, control panel 22
includes an audio output device 96, such as a speaker. Audio output device 96 performs a
similar function to that of visual output device 94 in that audio output device 96 provides the

user with audible signals representative of the operational parameters of treadmill 12.
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Additionally, audio output device 96 may deliver audio, visual, or control signals to the user
from memory card 13, communication system 18, or third party 21. Such signals may be
audible and/or inaudible signals. Various speakers are contemplated and may operate as
audio output device 96, for example, hardwired and wireless speakers, such as computer
speakers, audio system speakers, and the like. Control panel 22 may optionally include one
or more amplifiers (not shown) in cooperation with audio output device 96. Furthermore,
audio output device 96 may be circumvented through use of one of a variety of audio jacks
that enable a user to listen to the audio output through headphones or similar audio
transmitting device.

In addition to the output devices described above, the present invention may include
various other output devices to provide information and data to the user of treadmill 12. In
one embodiment of treadmill 12, control panel 22 includes one or more operating parameter
displays. The one or more operating parameter displays give a visual display of some or all
of the exercise device operating parameters, such as, but not limited to, speed, incline,
distance traveled, calories burned, elevation climbed, wheel resistance, and the like. The one
or more operating parameter displays may use a numerical display, a graphical display,
combinations thereof, or such other displays known to one skilled in that art. For example,
the operating parameter display may be incorporated within visual output device 94.

As shown in Figure 1, communicating with treadmill 12 via personal computer 14 is
communication system 18. Those skilled in the art will appreciate that computer 14 may
take various configurations, including personal computers, hand-held devices, multi-
processor systems, microprocessor-based or programmable consumer electronics,
telephones, network PCs, minicomputers, mainframe computers, and the like. Additionally,
computer 14 may be part of a distributed computer environment where tasks are performed
by local and remote processing devices that are linked (either by hardwired links, wireless
links, or by a combination of hardwired or wireless links) through a communications
network, such as network 16. Furthermore, as noted previously, treadmill 12 may optionally
incorporate the functionality of personal computer 14 therein or include one or more
modules or components of computer 14 while not incorporating all the modules and
components of computer 14.

A more particular discussion of certain examples of alternate structures and
operations of computer 14 is not necessary for a full understanding of the present invention.
Nevertheless, such a discussion is provided in U.S. Patent. No. 6,458,060, which is herein

incorporated in its entirety.
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The discussion above describes a computer detached from treadmill 12; however, as
appreciated and stated earlier, all or portions of computer 14 may optionally be incorporated
within treadmill 12. As such, some or all of the various elements of computer 14 may be
incorporated within control panel 22, or alternatively within tread base 26. In various other
configurations of the present invention, therefore, control panel 22 may include one or more
magnetic hard disk drives, magnetic disk drives, optical disk drives, and associated
interfaces, either in addition to, or as alternatives to stored data port 103. Control panel 22,
therefore, may be capable of accessing programming that is stored on computer diskettes,
CDs (e.g. ROM, R, RW, etc.), DVDs, and the like. Additionally, control panel 22 may
optionally include a keypad integrally formed therein, a touch-keypad on visual output
device 94, or optionally include a standard keyboard interface that may enable a user to
communicate with treadmill 12. The keypads and keyboard facilitate control of treadmill 12
by the user, and optionally communicate with memory card 13, communication system 18,
and/or other hardware or software modules that may be accessible on or through treadmill
12.

Generally, memory card 13 and/or computer 14 collectively or individually are
examples of a communicating mechanism, communicating with the interface means (e.g.,
the input devices of control panel 22 that gather a signal). In one embodiment, the
communicating mechanism enables transmission of a first signal to treadmill 12 (e.g. input
from a user on any of input devices 216). The communicating mechanism may also receive
a corresponding second signal from treadmill 12, memory card 13, network 16, or
communication system 18.

The second signal may be an exercise program and/or a control signal directed to the
exercise device, such as treadmill 12, for example. In another embodiment, the second
signal comprises user data which is uploaded into the memory of treadmill 12. For example,
a user’s name, age, weight, gender, and the like may be uploaded to treadmill 12 and
optionally displayed on visual output device 94. In one embodiment, stored data port 103
and/or other interface modules of treadmill 12 are examples of a communicating mechanism,
communicating with a portable data storage device.

In another embodiment, the communicating mechanism only receives the second
signal. For example, upon merely activating a user input device, such as by turning the
power of the exercise device or other device on, a first signal is gathered from the user, but is
not transmitted. Alternatively, when a user inserts a memory card 13 into stored data port
103, a first signal is gathered, but is not transmitted. Instead, the first signal merely activates

the power to treadmill 12 or the communicating mechanism and enables the communicating
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mechanism to download a second signal. Such a download may be, for example, initiated by
the communicating mechanism or hardware or software modules on treadmill 12 or a
portable data storage device. In another embodiment, the portable data storage device
transmits the first signal and receives the second signal.

Referring now to Figure 7, a functional block diagram of one embodiment of
treadmill 12 is illustrated. In this particular configuration, the functionality of personal
computer 14 is not incorporated within treadmill 12; however, as may be appreciated by one
skilled in the art, computer 14 may be incorporated within control panel 22 or other portions
of treadmill 12. This embodiment enables communication between a user operating
treadmill 12 and exercise programs, user data, motivational content, and the like which are
stored in an external memory 196, such as a portable data storage device or other memory
located externally to treadmill 12 but accessible by treadmill 12.

As shown, treadmill 12 includes control panel 22 and treadmill controller 56.
Although shown separated, it may be appreciated that portions of each may be combined
together, thereby simplifying the modules and components of the present invention. Control
panel 22, in this embodiment, incorporates audio input device 90 in the form of a
microphone and a video input device 92 in the form of a video camera for gathering audio
and video signals to be transmitted to communication system 18. Audio input device 90 and
video input device 92 are illustrated merely as one embodiment of control panel 22, and, as
mentioned previously, need not be incorporated within control panel 22 or other portions of
treadmill 12.

In the illustrated embodiment, control panel 22 includes a processor 214. Processor
214 converts received data into a desired form that is capable of being transmitted to, for
example, treadmill controller 56, output devices 218, visual display 94, speaker 96, program
translator 211, and external memory 196 (via communication interface 210). As such,
processor 214 may perform various operations on the data to be delivered such as, but not
limited to, packing, depackaging, encrypting, and the like. Additionally, processor 214 may
be configured to perform various operations to data received from external memory 196,
such as, but not limited to, the same or reverse of the above operations. Generally, processor
214 may have various configurations to perform the above-described function as known by
one skilled in the art. For example, processor 214 may take the form of one or more micro-
controllers, central processing unit (CPU), state machines, programmable logic arrays, or
network of logical gates, ASIC processor, software-based controllers, a combination of these

components, or a variety of other controllers.
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Communicating with processor 214, in one embodiment, is communication interface
210 that enables treadmill 12 to transceive (i.e. transmit and receive) data with external
memory 196. In one embodiment, communication interface 210 is a data port, such as
stored data port 103 (Figure 6). In another embodiment, computer interface 210 includes a
data port as well as other hardware or software modules to facilitate communication with
external memory 196, as will be discussed with respect to Figure 8.

Communicating with processor 214 and optionally communicating with
communication interface 210 is treadmill controller 56. As illustrated in Figure 7, treadmill
controller 56 communicates with control panel 22. Generally, treadmill controller 56 may
communicate with control panel 22 by an I°C bus, an SPI bus, a microwire bus, a microbus,
and the like.

In one embodiment, treadmill controller 56 includes a treadmill processor 220,
memory 222, and a control signal decoder 224. Treadmill processor 220 is configured to
control the operation of speed motor 226 and incline motor 228 that, respectively, control the
speed and incline of treadmill 12. Treadmill processor 220, whether alone or in combination
with other portions of control panel 22 and/or treadmill controller 56, is one structure
capable of performing the function of means for controlling the operating parameters of the
exercise mechanism and one structure capable of performing the function of control means
for receiving one or more control signals from external memory, indicative of a selected
exercise program and changing one or more operating parameters of the exercise mechanism
based upon the selected exercise program and the one or more control signals.

Treadmill processor 220 is optionally controlled by processor 214 or by control
signal decoder 224 in response to the various signals received through communication
interface 210 from external memory 196. Alternatively, treadmill processor 220 may be
controlled by signals obtained from memory 222, via input devices 216, audio input device
90, or video input device 92. Treadmill processor 220 may include various components and
modules to perform the desired function. For example, treadmill processor 220 may include
one or more micro-controllers, central processing unit (CPU), state machines, programmable
logic arrays, network of logical gates, ASIC processor, software-based controllers,
combination logic, a combination of these components, or a variety of other controllers.

Controller 212, processor 214, interface 210, and treadmill processor 220 are
collectively and individually examples of structures capable of performing the function of
communicating means, communicating with an interface means, for receiving a second

signal, and optionally, for enabling transmission of a first signal.
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Both processor 214 and treadmill processor 220 are capable of receiving and
transmitting signals from the various elements of treadmill 12. For example, signals may
include feedback from drive motor 226 and incline motor 228. Each processor 214, 220 is
capable of converting the feedback signals into signals for the visual output device 94 or
computer 14, or for writing a log or record of user activity and/or operation of the exercise
device for transmission to external memory 196. The particular feedback signals received
from speed motor 226 and incline motor 228 may be stored in registers or memory modules.

Treadmill 12, as depicted, optionally includes one or more sensors, such as speed
sensor 230 and incline sensor 232. Each sensor 230, 232 gathers a particular operating
parameter of treadmill 12 (speed of belt 42 (Figure 4) and incline of tread base 26), such that
control panel 22 may present outputs via the output devices that are indicative of the present
operating state of treadmill 12 at any given point in time. Treadmill 12 may include other
sensors that gather various other operating parameters, such as, but not limited to, maximum
pulse and heart rate, average pulse and heart rate, target heart rate, length of workout session,
and the like. Additionally, sensors 230, 232, optionally in combination with one or more
other sensors, may determine whether an individual is actually exercising on treadmill 12 by,
for example, measuring strain on motor 226, and deliver a feedback signal to processor 214
that informs communication system 18 or some output device.

As is further illustrated, processor 214 is further in communication with audio/video
controller 212 for transmitting signals to visual display 94 and speaker 96, as well as
receiving signals from audio input device 90 and video input device 92. Audio/video
controller 212 is configured to manipulate the audio and video signals received from
processor 214 in preparation for transmission to output devices 94, 96. Audio/video
controller 212, therefore, includes one or more amplifiers, micro-controllers, central
processing units, state machines, programmable logic arrays, network local logical arrays, or
gates, ASIC processors, software based controllers, combination logic, or combinations
thereof to both manipulate audio and video signals that are to be transmitted to output
devices 94, 96 or received by associated input devices 90, 92.

Additionally, audio/video controller 212 may include memory, such as a cache or
buffer, to store and aid with real-time transmission and delivery of audio and video signals.
It may be appreciated by one skilled in the art that various audio/video controllers 212 are
applicable and known in the art in light of the teaching contained herein.

According to another aspect of the present invention, processor 214 may receive
various inputs from one or more manually operated input devices 216, such as time controls

68, distance controls 70, speed controls 70, incline controls 74, heart rate controls 80,
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manual override button 84, scaling controls 86, start button 76, stop/pause button 78,
microphone 90, camera 92, and other controls and buttons known to one skilled in the art in
light of the teaching contained herein. In response to such inputs, processor 214 may vary
the operating parameters of treadmill 12 and provide the user with notification of such
changes in the operating parameters of treadmill 12 via output devices 218 and/or visual
output device 94 and audio output device 96. Alternatively, or in addition thereto, processor
214 may store the updated operating parameters of treadmill 12 in memory 222, and/or
transmit the updated operating parameters to external memory 196 and/or communication
system 18. Processor 214, therefore, is one structure capable of performing the function of
means for controlling the operating parameters of the exercise mechanism and one structure
capable of performing the function of control means for receiving one or more control
signals from a communication system or memory device indicative of a selected exercise
program, and changing one or more operating parameters of the exercise mechanism based
upon the selected exercise program and the one or more control signals.

As discussed earlier, system 10 enables a user of treadmill 12 to communicate with
external memory 196 and/or communication system 18, and thereby receive control signals
to control one or more operating characteristics or parameters of treadmill 12. There are
various manners by which treadmill 12 may be controlled by external memory 196 or
communication system 18. Following hereinafter is a continued discussion of the operation
of the illustrated embodiment of treadmill 12 depicted in Figure 7 in communication with
external memory 196, although the discussion is equally applicable to a connection with
computer 14 or communication system 18.

During operation of treadmill 12 a user may initially insert a dead-man key (not
shown) within port 98 of control panel 22 (Figure 6). Upon insertion of the dead-man key,
treadmill 12 is capable of being operated, i.e., power is allowed to flow to the various
internal and external components of treadmill 12 and treadmill 12 has an active status. Once
activated, a user may optionally connect to external memory 196 or use an internally stored
or manually defined exercise program or workout. In the event that the user wishes to
connect to external memory 196, in one embodiment, a user activates iFit.com button 82
(Figure 6), thereby initiating the hardware and/or software modules within treadmill 12 to
create a connection with external memory 196. Alternatively, the hardware and/or software
modules within treadmill 12 are activated upon connecting external memory 196 to treadmill
12. For example, in one embodiment when external memory 196 is a portable memory
device, e.g. memory card 13, upon inserting external memory 196 into stored data port 103,

treadmill 12 is enabled to create a connection with external memory 196. In another
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alternative, upon placing treadmill 12 in active status, treadmill 12 automatically connects to
external memory 196, whether such external memory 196 is insertable into or connectable or
linkable to treadmill 12.

Once a link is achieved and a user optionally has provided user identification, a user
may select an exercise program stored on external memory 196. Following the user
selection, programming, whether live or stored is delivered (optionally in real-time) to
communication interface 210 via one or more of a variety of connections. The particular
configuration of communication interface 210 may vary based upon the particular formatting
or protocols of external memory 196.

It may be appreciated by one skilled in the art that the stored exercise program may
be displayed to the user in a variety of manners, depending on the particular signals received
from external memory 196. For example, the stored exercise program may include an
exercise profile that displays various parameters associated with the exercise program. For
example, and as discussed in more detail hereafter, upon activation of the connection
between treadmill 12 and external memory 196, a visual and/or textual representation of one
or more stored exercise programs may be output to visual output device 94. In addition,
once a program is selected, the exercise profile may be periodically or continually displayed
on visual output device 94. Alternatively, the programming may include the above-
described exercise profile only during selection of an exercise program. In such a case,
measurable parameters of the user or device, educational or entertainment programming,
music, video, and the like may be provided to the user of treadmill 12 via visual output
device 94 and/or speaker 96 during the exercise program.

Upon running the exercise program, communication interface 210 may optionally
deliver a control signal to control signal decoder 224 that generates a corresponding control
instruction that is sent to speed motor 226 and/or incline motor 228 for a corresponding
adjustment. In another setting, communication interface 210 may deliver both the control
signal to processor 214 for manipulation and distribution to the appropriate hardware
components, and/or software modules. Such delivery of programming may be performed
through use of a general-purpose bus or a variety of other buses and protocols, such as an
I’C protocol or bus, SPI bus, microwire bus, microbus, CAN protocol, home network
protocol, or the like. Additionally, the control signals may be delivered using the CSAFE 1
protocol or equivalent thereof for various other types of devices not within the field of
exercise devices.

In one embodiment, when communication interface 210 delivers signals to processor

214, processor 214 separates the control signals from any audio, video, or other signals, and
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optionally delivers them to audio/video controller 212, control signal decoder 224, treadmill
processor 220, or memory 224. In another embodiment, the control signals are separated by
communication interface 210 or delivered separately from external memory 196. For
example, in one configuration processor 214 may optionally deliver portions of an audio or
video signal to audio/video controller 212 while control signals are delivered to control
signal decoder 224 either directly from communication interface 210 or through treadmill
processor 220. In yet another configuration, processor 214 may optionally deliver a control
signal to treadmill processor 220 that may include the functionality of control signal decoder
224 therein. The particular manner by which treadmill processor 220 retrieves either the
encoded control signal or the decoded control signal may vary from configuration to
configuration depending on the particular form of treadmill 12.

Generally, control signal decoder 224 either individually or collectively with
processor 214 and/or treadmill processor 220 is one structure capable of performing the
function of means for decoding the control signal having an input and an output. One skilled
in the art may identify various other configurations of a means for decoding the control
signal having and input and an output. For example, treadmill processor 220 and/or
processor 214 may include a control signal decoder and hence be a means for decoding the
control signal having an input and an output.

Following manipulation of the control signals to obtain the control instructions,
treadmill processor 220 can perform the control process on the various components of
treadmill 12 as dictated by the control instructions. For example, treadmill processor 220
may cause motor 46 to speed up thereby accelerating belt 42 or alternatively cause motor 60
to rotate thereby raising or lowering tread base 26. Motors 46, 60 and 226, 228 are
structures capable of performing the function of means, electrically coupled to the output of
the decoding means, for driving the moveable element in response to the decoded control
signal. It may be appreciated by one skilled in the art that the control instructions may cause
various other changes to the operating parameters of treadmill 12, and other devices.
Similarly, various means for driving the moveable element in response to the decoded
control signal are possible. For example, the means may vary depending on the particular
type of exercise device used.

While treadmill processor 220 is either decoding the control signal from the signal
received from external memory 196 or merely activating speed motor 226 and/or incline
motor 228, processor 214 delivers any audio, video, textual, graphical, or similar signals
received through communication interface 210, including any motivational content, to

audio/video controller 212. Audio/video controller 212 manipulates the signals received and



10

15

20

25

30

35

WO 2007/081607 PCT/US2006/060989

26-

passes an audio signal to audio output device 96 and a video, textual, graphical, or other
visual signal to visual output device 94. Optionally, processor 214 may send portions of the
audio or visual signals to the output devices 218 to provide the user with multiple sources of
representations of the current operating or measurable parameters of treadmill 12, or other
exercise device.

Generally, communication interface 210, processor 214, audio/video controller 212,
treadmill processor 220, and/or control signal decoder 224 are collectively and individually
examples of a controller, responsive to a second signal configured to control the operating
parameters of the exercise mechanism (preferably in real-time). Additionally, such a
controller is a structure capable of performing the function of control means, communicating
with the exercise mechanism, for receiving one or more control signals from the external
memory indicative of the selected exercise program and for changing one or more operating
parameters of the exercise mechanism based upon the selected exercise program and the one
or more control signals. It may be appreciated by one skilled in the art that the control
means may have various other configurations.

Following hereinafter is a generalized discussion of a number of features of exercise
systems, exercise devices, methods, computer products, and computer readable media
associated with the teaching and disclosure of the present invention. Generally, an
embodiment of the present invention may comprise one or more hardware components, such
as those described above and illustrated in Figures 1-7. Embodiments within the scope of
the present invention also include computer-readable media for carrying or having computer-
executable instructions or data structures stored thereon. Such computer-readable media can
be any available media that can be accessed by a general-purpose or special-purpose
computer and the hardware and/or software modules associated with system 10 (Figure 1).
By way of example, and not limitation, such computer-readable media can comprise RAM,
ROM, EEPROM, CD-ROM, or other optical disk storage, magnetic disk storage, other
magnetic storage devices, or any other physical medium which may be used to carry or store
desired exercise programming or other program code means in the form of computer-
executable instructions or data structures and which may be accessed by a general-purpose
or special-purpose computer. For example, control panel 22 of treadmill 12 may be properly
viewed as a special-purpose computer. Accordingly, when information such as one or more
signals or programming provided from external memory through communication interface
210 or another communications connection to treadmill 12 is provided to treadmill 12, such
connection is properly viewed as a computer-readable medium. Thus, any such connection

is properly termed a computer-readable medium. Combinations of the above should also be
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included within the scope of computer-readable media. Computer-executable instructions
may include, for example, instructions and data which cause a general-purpose computer,
special-purpose computer, or special-purpose processing device to perform a certain function
or group of functions.

Although not required, the present invention will be described in the general context
of computer-executable instructions, such as program modules, that may be executed by one
or more computers in various network environments, such as within the environments
illustrated in Figures 1, 7 and 8. Generally, program modules include routines, programs,
objects, components, data structures, etc. that perform particular tasks or implement
particular abstract data types. Computer-executable instructions, associated data structures,
and program modules represent examples of program code means for executing steps of the
methods disclosed herein. The particular sequence of such executable instructions or
associated data structures represents examples of corresponding acts for implementing the
functions described in such steps.

According to this illustrative embodiment of the present invention, an external
memory device storing user data, including one or more exercise programs, is directly
connected to an exercise device for performing the stored exercise program and controlling
one or more operating parameters of the exercise device used by a user performing the
exercise program. However, it may be appreciated that the systems, methods, and devices of
the present invention may be implemented and utilized in various other situations and with
various other exercise devices or other devices unrelated to exercise devices. The systems
and methods of the present invention may be implemented using a variety of hardware
and/or software modules and include a variety of computer network configurations,
including but not limited to multiple internal or external memory devices, and/or multiple
exercise devices that are connected via the Internet, LANs, WANS, and the like.

Now referring to Figure 8, a more detailed view of communication interface 210 is
illustrated. For simplicity, only the most relevant components and modules are illustrated in
Figure 8. It may be appreciated by one skilled in the art that various other components and
modules may be included within communication interface 210 depending on the particular
use and function of communication interface 210. Further, not all of the components or
features of function of communication interface 210 may be used in each configuration. In
addition, the features and functions of communication interface 210, whether wholly or
partially, can be incorporated into processors 214, 220 or other portions of control panel 22

or treadmill controller 56.
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As depicted, communication interface 210 can include a memory processor 192 that
communicates with an external interface 190 and an internal interface 198. External
interface 190 is configured to facilitate transmission and reception of one or more signals to
and from external memory 196 and treadmill 12. Such signals may include exercise
programs (including control signals, computer executable control signal instructions, audio
and visual data, motivational content, etc.) the status and/or measurable parameters of the
exercise device, information about the user, and the like. External interface 190 may be an
input device and include, for example, a data port (e.g. stored data port 103), magnetic disc
drive, optical disc drive, USB or Firewire ports or connections, software for other modules
or accessing external storage devices, and the like. Internal interface 198 enables
communication interface 210 to transmit the above signals and data to and receive various
signals from treadmill 12 via processor 214 and/or control signal decoder 224 (Figure 7).
Such received signals may include measurable parameters of the user and/or exercise device,
personalized user data, workout histories, exercise programs, and the like. Alternatively,
external memory device 196 may receive no signals such as where communication interface
210 merely receives or reads data from external memory device 196 without saving or
writing any data to memory device 196.

Each interface 190, 198 therefore, may be of a variety of types depending on the
external memory device 196, processor 214, decoder 224, particular communication lines
used in system 10 and the particular access and transmission protocols used by treadmill 12
and external memory 196. For example, as noted previously, interfaces 190, 198 may be a
variety of ports or may be hardwired connections, software modules, computer executable
instructions, or wireless interfaces using infrared (IR), radio frequency (RF), microwave
technology, satellite, blue tooth transmission, home network protocols, or various other
protocols and technology as known by one skilled in the art. Interfaces 190, 198 either
solely or in combination with the other elements of communication system 18, may use
various transmission protocols to transfer data between treadmill 12 and external memory
196 via communication interface 210. It may be appreciated by one skilled in the art that
interfaces 190, 198 need not be the same, so long as they facilitate communication between
the elements of treadmill 12 and external memory 196, communication system 18, and/or
personal computer 14.

In the illustrated example, communicating with external interface 190 and internal
interface 198 is a memory processor 192. Memory processor 192 can be used , in one
embodiment, to configure external interface 190 to access external memory 196. Memory

processor 192 may also be configured to transfer signals to processor 214 through internal
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interface 198 and thereby manipulate treadmill 12 based on programming selected by the
user. In particular, memory processor 192, optionally in combination with interface 190
and/or 198, prepares the selected programming (e.g., exercise programs (including control
signals, control signal instructions, and motivational content), user data, and/or any audio or
visual signals, if any) for transmission to processor 214 or other components or elements of
treadmill 12. Memory processor 192 also may “packetize” the programming it receives
through external interface 190.

Generally, memory processor 192 may include one or more micro-controllers, central
processing units, state machines, programmable logic arrays, network logical arrays, or
gates, ASIC processors, software-based controllers, combination logic, combinations
thereof, and a variety of other controllers known by one skilled in the art to manipulate data
transmitted between treadmill 12, and external memory 196. Thus, memory processor 192 is
one example of a structure capable of performing the function of means for transmitting
control signals, control signal instructions, motivational content, and/or other associated
programming to the user device. It may be appreciated that various other control processors
and means are appropriate and known to those skilled in the art.

Optionally communicating with memory processor 192 is an internal memory 194,
Internal memory 194 may store programming transmitted between treadmill 12 and external
memory 196.  Accordingly, internal memory 194 may be one structure capable of
performing the function of storage means for storing programming. Alternatively, or in
addition thereto, internal memory 194 may store protocols for accessing any of various types
of external memory devices 196 of various external memory formats. Accordingly, internal
memory 194 may, therefore, include protocols such that interface 190 can access one or
more one or more magnetic, optical, or flash memory devices (e.g. audiocassette, CD, mini
disk, computer diskette, videotape, DVD, laser disk, USB or Firewire storage device,
removable memory cards, etc.) which follow one or more formats or standards. For
example, internal memory 194 may store protocols such that interface 190 can be configured
to access CDs having CD-ROM, CD-R, and/or CD-RW formats. Alternatively, or in
addition thereto, external interface 190 may be configurable to access external CD and DVD
storage media. In still another alternative, internal memory 194 may store protocols such
that external interface 190 can access multiple formats of removable memory cards,
including, for example but not limitation, cards following Secure Digital and DataFlash
standards.

In addition, internal memory 194 may store a particular set of control signals

optionally in synchronization with an exercise program or motivational content. In light of



10

15

20

25

30

WO 2007/081607 PCT/US2006/060989

-30-

the teaching contained herein, it may be appreciated by one skilled in the art, that internal
memory 194 may also take the form of or include a database structure that enables access to
the various programming stored therein. Similarly, it may be appreciated that internal
memory 194 may be integral with, or replaced by memory 222 (Figure 7) of treadmill 12, or
incorporated into other components of communication interface 210, control panel 22, or
treadmill controller 56.

Accordingly, by using protocols stored in internal memory 194, memory processor
192 is enabled to configure external interface 190 to access external memory 196. As noted
earlier, external memory 196 may store one or more exercise programs for delivery to a user
of treadmill 12. An exercise program may include, for example, control signals to
manipulate speed, incline, or other operating parameters of treadmill 12, or may contain
instructions for generating control signals, and which instructions may be executed by a
separate module within external memory 196 or treadmill 12. An exercise program may
further include motivational content which may or may not be synchronized with control
signals and/or operating parameters of treadmill 12.

In one embodiment, memory processor 192 accesses external memory 196 for
delivery of an exercise program to a user of treadmill 12. Memory processor 192 reads a
control signal instruction stored in external memory 196 and generates a control signal
corresponding to the read instruction. In another embodiment, memory processor 192 saves
the exercise program, including any control signals or control signal instructions in internal
memory 194. In still another embodiment, communication interface 210 includes an
optional program translator 211 which communicates with memory processor 192. Program
translator 211 may communicate with internal memory 194 or memory processor 192 and
generate one or more control signals corresponding to a control signal instruction obtained
from external memory 196. Accordingly, memory processor 192 and program translator 211
may be considered structures capable of performing the function of means for generating one
or more control signals.

As may be appreciated by those of ordinary skill in the art, one or more of the
functions of communication interface 210, such as but not limited to, program translation,
including control signal generation, may be performed by processor 214, treadmill processor
220, program translator 211, or an exercise program or module stored in external memory
196 or internal memory 194. Accordingly, each of external memory 196, internal memory
194, processors 214 and 220, and program translator 211 may be considered structures

capable of performing the function of means for generating one or more control signals.
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Any program translator or means for generating one or more control signals may
include circuitry and/or software to generate the control signals for a selected exercise
program and which are optionally synchronized with audio, video, or motivational content
retrieved from memory 194, 196, or 222. Therefore, means for generating control signals
may include one or more micro-controllers, central processing units, state machines,
programmable logic arrays, network logical arrays, or gates, ASIC processors, software-
based controllers, combination logic, combinations thereof, and a variety of other controllers
known by one skilled in the art to generate one or more control signals. One skilled in the
art may identify various other configurations of means for generating one or more control
signals, including, but not limited to, stand-alone or self-executable software modules.

Various configurations are applicable for generating, encoding, and decoding a
control signal, either with or without audio, video, or motivational content. It will be
appreciated that a variety of encoding methods are contemplated and within the scope of the
present invention, and that the present invention should not be limited to any particular
method or format for encoding. In particular, a number of encoding schemes are known to
those skilled in the art and may be used to carry out the desired function and are
encompassed within the scope of the present invention.

For example, at least two suitable methods are described in U.S. Patent Application
No. 09/776,410, which is incorporated herein in its entirety, in which an audible control
signal is encoded on a two (2) kHz carrier wave or in which a suitable control signal can be
encoded in a border of a video signal. In such an embodiment, a control signal may use an
RS-232 protocol. However, as will be appreciated, alternative control signals may be used
in any of a variety of protocols. For instance, in one embodiment, the control signals follow
a serial protocol such as serial peripheral interface (SPI). In still other embodiments, other
protocols such as RS-422, RS-423, USB, or various other communication protocols known
by one skilled in the art in light of the teachings contained herein, including both serial and
parallel protocols, may be used.

Regardless of which control signal format is desired, the control signal is received
and detected by treadmill 12, which verifies the control signal has a proper format and
optionally checks for errors. If the signal is approved, the signal is delivered to the
appropriate controllers for varying the operating parameters of treadmill 12.

To more easily explain the function and structures of system 10 and external memory
196, reference will now be made to Figure 9 that is a schematic block diagram illustrating
one embodiment of a portable data storage device 250 for use with treadmill 12. As will be

appreciated, portable data storage device 250 may be similar to memory card 13 and external
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memory 196. Accordingly, the discussion with regard to portable data storage device 250
may be applied equally to memory card 13 and external memory 196,

Storage device 250 can include motivational content 258 and one or more exercise
programs 252a, 252b. In the illustrated embodiment, each of exercise programs 252a, 252b,
may further include exercise profiles 254a, 254b and program definitions 256a, 256b. In this
embodiment, program definitions 256a, 256b, are representative of workouts which may be
delivered to a user of treadmill 12. As described earlier, such definitions may, therefore, be
executable modules which generate and send control signals to treadmill 12, or may be
computer-executable instructions for generating control signals, and that are executed by
treadmill 12 such that treadmill 12 generates any corresponding control signals.
Accordingly, program definitions 256a, 256b, may generate one or more control signals to
manipulate operating parameters of treadmill 12, or may provide instructions such that
control panel 22 or treadmill controller 56 may generate control signals. Thus, exercise
programs 252a, 252b, program definitions 256a, 256b, control panel 22, and treadmill
controller 56, individually and collectively, may properly be regarded as means for
generating one or more control signals for controlling operating parameters of treadmill 12.

As noted, program definitions 256a, 256b include control signals or control signal
instructions such that control signals may be generated for controlling operating parameters
of treadmill 12. In one embodiment, program definitions 256a, 256b further define segments
of an exercise program to be delivered to treadmill 12. As used herein, the term segment is
broadly used to describe a subset of an exercise program for delivery to a user in which one
or more controllable operating parameters remain constant. Accordingly, a portion of an
exercise program in which speed and incline are defined as remaining constant is properly
viewed as a segment. Further, a portion of an exercise program in which only speed remains
constant or in which only incline remains constant may similarly be viewed as a segment.

As illustrated, workout segments may be defined in program definitions 256a, 256b
in any of a variety of manners. For instance, two exemplary segment formats are illustrated.
In program definition 256a, for example, multiple segments are defined by expressly
defining each segment of an exercise program (e.g. segments 1-n). For instance, each
segment may be defined by specifying a segment interval or duration and the control signals
appropriate for the operating parameters of treadmill 12 during the interval. For instance, a
segment may set an interval of two minutes, and specify that at the start of the interval, the
treadmill speed should be set to 3 mph while incline is set to seven degrees. Thereafter,
during the specified interval, no control signals are sent to change the operating parameters.

Accordingly, as treadmill 12 accesses and delivers exercise program 256a to a user, the
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operating parameters of treadmill 12 remain constant for the specified segment interval, after
which a subsequent segment begins by setting different operating parameters and an interval
for maintaining those operating parameters.

Similarly, program definition 256b defines multiple program segments and implicitly
defines the segment intervals. In this embodiment, for example, program definition 256b
expressly specifies times during the delivery of exercise program 252b at which control
signals should be transmitted to or generated by treadmill 12, rather than intervals during
which operating parameters are to be held constant. Accordingly, the time between such
control signals is properly viewed a program segment. For example, in the illustrated
embodiment, if control signals are sent at “Time 2” to change the speed and incline of
treadmill 12, the time-period between “Time 17 and “Time 2” may be properly viewed as a
segment of exercise program 252b inasmuch as the incline and speed remain unchanged
during that period. Similarly, if the incline of treadmill 12 is changed at “Time 37, the
period between “Time 2” and “Time 3 may also be viewed as a program segment inasmuch
as the speed and incline are unchanged during that time. Notably, if only incline is changed
at “Time 3” a segment beginning at “Time 2” and extending past “Time 3™ is defined
inasmuch as the operating parameter defining the speed of treadmill 12 is not changed
during that time. Accordingly, it is not necessary that segments be separated and sequential,
as program segments may also overlap.

In addition to control signals or control signal instructions, program definitions 256a,
256b of exercise programs 252a, 252b may further include data representative of
motivational content. In one embodiment, motivational content is embedded within program
definitions 256a, 256b. Accordingly, at specified times during exercise programs 252a,
252b, or at the beginning or end of segments, the motivational content may be transmitted to
treadmill 12 to be played or displayed to the user. As noted previously, motivational content
may include audio or visual information and, accordingly, motivational content may be
provided to the user of treadmill 12 by speaker 96 and/or visual display device 94.

In an alternative embodiment, motivational content is stored separate from program
definitions 256a, 256b and/or exercise programs 252a, 252b. For example, program
definitions 256a, 256b may include a tag which references separately stored motivational
content, such as the motivational content stored in motivational content library 258, and is
indicative that the separate content should be played at a specified time or segment. In one
embodiment, for example, the tag is a function call. In this description and in the claims, a
“function call” is defined as a request for service from one module to another, whether it be

automatic as a result of the operation of calling the module, or whether the call is in response
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to user input at treadmill 12. In the illustrated embodiment, for example, a tag to
motivational content operates as a function call. The function call may, for example, request
a specified motivational content file (MCF) for delivery to treadmill 12, and/or may further
request that audio or visual display services within treadmill 12 be associated with the
referenced motivational content file.

In one embodiment, motivational content is stored separately within motivational
content library 258 on portable data storage device 250. Accordingly, when an exercise
program is being performed and delivered to a user of an exercise device and a content tag is
encountered, the referenced motivational content may be found and retrieved from
motivational content library 258. In one embodiment, for instance, program definitions
256a, 256b are executables and may retrieve and send the content to treadmill 12. In another
embodiment, program definitions 252a, 252b are computer-executable instructions executed
by treadmill 12 and treadmill 12 accesses and retrieves the tagged content file from
motivational content library 258.

As is further illustrated, motivational content library 258 may have one or more
content categories 260a-c. Content categories 260a-c may be set up to correspond to a
variety of user preferences, exercise programs, and the like. For example, in one
embodiment, categories 260a-c may have audio motivational content having a pre-recorded
personal trainer or third party providing encouragement or motivation to the user.
Accordingly, in one embodiment, categories 260a-c contain similar content files, but have
files corresponding to different voices, languages, or preferences of a user. For example, in
one embodiment, an English-speaking user may request motivational content from a female
voice. Accordingly, when an exercise program is delivered and a tag presented or function
call made, the exercise program or device may search for an appropriate category (e.g.
category 260b) and deliver content files within that category. Similarly, a Spanish-speaking
user preferring a male voice may receive files from category 260c.

It may be appreciated by those of ordinary skill in the art, however, that the foregoing
categories are illustrative only, and are not to be considered limiting of the present invention.
Alternative content categories are considered which correspond to, for example, visual and
music preferences. In addition, it is not necessary that each content category have similar
content, and each content category may have different content files. For example, a content
category within motivational content library 258 may include all of the content files
corresponding to an exercise program (e.g. exercise programs 252a, 252b). Accordingly,
content categories may be defined based on available exercise programs. In light of the

teaching contained herein, it may be appreciated by one skilled in the art, that motivational
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content library 258 may take the form of or include a database structure that enables access
to the various content categories, files, or other programming stored therein.

It may be also appreciated that the storing of motivational content, including any
audio or visual content, whether stored within exercise programs 252a, 252b or within
motivational content library 258, generally increases the necessary storage capacity of
portable data storage device 250 as compared with a similar device not having similar
motivational content. In other words, an exercise program with motivational content
requires more free storage space than the same program stripped of such content. For
example, in an exercise program having motivational content embedded therein, the
motivational content may contribute to more than ninety percent of the size of the exercise
program. Accordingly, one feature of exercise programs 252a, 252b which merely contain
tags to content files stored within content library 258 is the reduced size of exercise
programs 252a, 252b. In particular, exercise programs 252a, 252b can achieve a space
savings on the order of ninety percent or more as compared to exercise programs having
embedded motivational content, inasmuch as no motivational content is directly stored
therein.

While inserting tags to content files in independent content library 258 may be
viewed as merely shifting the size of exercise programs 252a, 252b to motivational content
library 258, in the present invention, content library 258 is further configured to reduce the
storage capacity necessary to run a stored exercise program. In other words, the combined
size of an exercise program and its associated content files within motivational content
library 258 is less than the size of the same exercise program having motivational content
embedded at each instance therein.

In one embodiment, for example, exercise programs 252a, 252b are created with
content tags such that a single motivational content file within content library 258 is called
multiple times during delivery of the program. For instance, in the simplified embodiment
illustrated in Figure 9, “MCF A” has an “Up” attribute. This may indicate that the
motivational content includes an indication to the user that a hill is being simulated or the
difficulty is being increased. Accordingly, at the beginning of any segment in which the
incline increases over that of the previous segment, program definitions 252a, 252b may
include a tag to MCF A. Similarly, “MCF D’ has a “Slow™ attribute. This may indicate that
the motivational content may be played when a segment changes and the speed of treadmill
12 is reduced, such that at any segment where speed decreases, program definitions 252a,

252b may call MCF D. In this manner, motivational content may be repeated multiple times
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during an exercise program, while program size is reduced by storing the content only a
single time. Accordingly, storage space on portable data storage device 250 is conserved.

As may be appreciated, space conservation can be achieved by storing motivational
content files specific to an exercise program within the program, rather than within content
library 258. Accordingly, it is not necessary that content files be stored independent of an
exercise program to achieve the file size reduction contemplated in this invention. For
instance, content files may be stored in a library or a database structure within an exercise
program but independent of the program definition. Nevertheless, it will also be appreciated
that a single content file may be referenced by multiple exercise programs such that an
additional savings can be made by storing content files within a centralized content library
258, as described.

As indicated previously, motivational content, including the motivational content
files within content library 258, may thus correspond to the operating parameters and/or
exercise program segments. For example, as noted above, motivational content indicating a
change in speed or incline may be called before or at the same time that control signals are
generated to change the incline or speed. Accordingly, motivational content may be
synchronized with control signals and/or changes in operating parameters of treadmill 12.

It will also be appreciated, however, that the present invention contemplates
motivational content which corresponds to operating parameters and/or program segments
but which do not correspond to, and are not synchronized with control signals or changes in
operating parameters. For example, content library 258 includes motivational content file
“MCF N” which, in this embodiment, has a “Sustain” attribute. The “Sustain™ attribute may,
for example, correspond to audio content encouraging a user in the middle of a particularly
difficult or long program segment. Thus, program definitions 256a, 256b, may insert a tag
calling MCF N during a segment or at a specific time during the selected exercise program,
such that the content is provided in the middle of a program segment, without any
corresponding change in operating parameters. In this manner, motivational content may be
correspond to operating parameters of treadmill 12 while not being synchronized with a
change in those operating parameters.

With continued reference to Figure 9, and as noted previously, exercise programs
252a, 252b optionally include exercise profiles 254a, 254b representative of the workout.
These exercise profiles 254a, 254b may be programming which includes information
describing the exercise program, such as a summary of some operating parameters or other

aspects of the corresponding exercise program. Such programming may, for example,
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identify an intensity level of exercise program 252a, 252b or other information to assist a
user in selecting which exercise program to use.

For example, information within exercise profiles 254a, 254b may include, a name or
other identifier of the corresponding exercise program. Similarly, exercise profiles 254a,
254b may describe the duration, distance, elevation climb, type of program, estimated
calories to be burned, or recommended user fitness level of the corresponding exercise
program. Additionally, or in the alternative, maximum, minimum, or average operating
parameters (e.g. speed, incline, resistance, etc.) during the workout may be identified or
represented. In some embodiments, and as described in more detail hereafter, exercise
profiles 254a, 254b further include graphical or other visual representations which may be
displayed to the user, while in other embodiments, processors 192, 214, 224, program
translator 211, or other modules or components of treadmill 12 or portable data storage
device 250 may interpret the data provided by exercise profiles 254a, 254b and generate a
graphical or visual information for display to the user of treadmill 12.

As further illustrated in Figure 9, portable data storage device 250 may further
include a variety of other modules. For example, such modules may include a user list
module 262 which identifies one or more users authorized to access modules on storage
device 250, treadmill 12, and/or personalized information 264a, 264b information
representative of the identified users.

Optionally, storage device 250 further includes a workout history module 266 which
saves information corresponding to one or more exercise programs performed by a user. For
simplicity, workout history 266 is illustrated independent of user list 262. As may be
appreciated in light of the teachings herein, however, workout history 266 contains
information which is personal to individual users and thus may be contained within
personalized information 264a, 264b, or stored separately.

Additional modules which are optionally included on storage device 250 include, for
example, workout generator module 270 and workout scaling module 272. Workout
generator 270, for example, may include one or more algorithms or constructs usable for
building custom workouts in response to a request by a user of treadmill 12. For example, a
user may enter one or more desired operating parameters of treadmill 12 (e.g. minimum,
maximum, or average speed or incline), or other types of information such as found in
exercise profiles 254a, 254b (e.g duration, distance, elevation climb, intensity level,
program type, etc.). Using the algorithms or constructs, workout generator 270 may build an
exercise program and/or exercise profile for delivery to treadmill 12. Further, using

attributes associated with motivational content files (e.g. up, down, fast, slow, begin, end,
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sustain, etc.), workout generator 270 may further incorporate tags within the created exercise
program such that appropriate motivational content is included within the exercise program
and can be provided to a user. As may be appreciated, once a program is built, it may be
stored either permanently or temporarily on storage device 250 or treadmill 12.

Workout scaling module 272 may similarly operate to modify one or more stored
workout programs. For example, before selecting an exercise program, or while using a
program, a user may find that the difficulty, distance, speed, incline, duration, etc. are more
or less than desired. Accordingly, in one embodiment of the present invention, scaling
module 272 includes any suitable algorithm to allow the user to scale or otherwise modify
the selected exercise program. Scaling module 272 may, for example, intercept control
signals and/or tags as they are received from an exercise program. Thereafter, scaling
module 272 may scale control signals according to one or more scaling values associated
with input received from the user of the exercise program such that operating parameters of
treadmill 12 are scaled. Similarly, scaling module 272 can review content tags and
determine if they are appropriate for the scaled operating parameters of treadmill 12. If
appropriate, they may be played, whereas inappropriate motivational content may be ignored
or replaced with more appropriate motivational content. In another embodiment, scaling
module 272 acts as a cache or buffer of a selected exercise program, and modifies the full
exercise program according to user input, rather than modifying the program during
operation (e.g. by intercepting signals). In yet another embodiment, memory processor 192
(Figure 8) may receive control signal instructions and/or tags from a selected exercise
program and request scaled control signals and tags from workout scaling module 272.
Accordingly, in light of the teachings herein, it may be appreciated that scaling module 272
may be located on portable data storage device 250, in control panel 22 (Figure 1), or
otherwise in treadmill 12 (Figure 1). Accordingly, inasmuch as scaling module 272 modifies
an exercise program and a new program is generated, scaling module 272 may also be
properly considered a workout generator.

Referring now to Figures 1 and 10-17, an exemplary process 300 is illustrated in
which treadmill 12 accesses memory card 13. As noted previously, treadmill 12 may be
configured with protocols to access any of a variety of memory card formats, and such
protocols may allow treadmill to read (i.e. one-way) and optionally write (i.e. two-way) to
memory card 13. Thus, a process for accessing memory card 13 may also include acts of
writing information to memory card 13. Inasmuch as treadmill 12 may be configured for
only read-access to memory card 13, it will be appreciated, however, that any acts of writing

to memory card 13 are optional.



10

15

20

25

30

35

WO 2007/081607 PCT/US2006/060989

-39-

In accessing memory card 13, whether by reading or writing to the card, a variety of
information may be accessed and/or transferred. For instance, such information may include
exercise programs (including control signals, program definitions, control signal
instructions, profile data, etc.), motivational content, personalized user information, workout
histories, and the like. Additionally, while the following description specifically describes
the process with portable memory card 13, it may be appreciated that such a description is
equally applicable to interactions between treadmill 12 and portable data storage device 250
(Figure 9) or external memory 196 (Figure 7).

With reference now to Figure 10 and Figure 1, a flow diagram illustrating a broad
operation of system 10 according to one embodiment of the present invention is illustrated.
Initially, treadmill 12 is connected to memory card 13, as represented by block 302. For
example, memory card 13 may be directly inserted into an input device of treadmill 12. For
instance, a user may insert memory card 13 into stored data port 103 (Figure 6) which is
configured to receive and accept memory card 13. Optionally, a storage device sensor (not
shown) may detect when memory card 13 is inserted in stored data port 103 (Figure 6) and
notify treadmill 12 of the presence of memory card 13, such that a connection may be
established. Alternatively, memory card 13 and treadmill 12 may each be connected to
personal computer 14 and/or communication system 18, such that treadmill 12 may be
indirectly connected to memory card 13 via computer 14 or communication system 18.

Upon connecting memory card 13 to treadmill 12, treadmill 12 may access memory
card 13, as represented by block 304. As noted previously, access of memory card 13 may,
for example, be one-way access in which treadmill 12 reads and receives information from
treadmill 12, but is not enabled to write to memory card 13. In another embodiment, access
may be bi-directional such that by accessing memory card 13, treadmill 12 is able to transfer
and receive (i.e. transceive) data to and from the various modules, components, and other
hardware and/or software modules of memory card 13.

An exemplary embodiment of accessing memory card 13 is illustrated in more detail
in Figure 11. As depicted by decision block 330, when memory card 13 is inserted,
treadmill 12 initially determines whether the structure, format, or standard of memory card
13 is recognized. Treadmill 12 can be configured to accept multiple formats of memory card
13 inserted into stored data port 103 (Figure 6). For example, protocols for recognized
formats may be stored in memory 194, 222 (Figures 7 and 8) and may be accessed when a
card of a corresponding format is recognized. Available protocols may include, for example,
access protocols to both read and write to the card. Alternatively access protocols may be

limited to protocols allowing treadmill 12 to read memory card 13, such that write-access to
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memory card 13 is blocked or inhibited. In still another alternative, protocols for one format
may be for both read and write access, while protocols for another card may be for only read
access.

The various access protocols may be stored on, or otherwise accessible to treadmill
12. For instance, protocols may be stored directly on treadmill 12 such as, for example, in
memory 194, 222, Alternatively, access protocols may be stored in or otherwise accessible
through computer 14 or communication system 18. To determine whether the format of
memory card 13 is recognized, processor 192, 214, or 220 may, for example, query a data
structure storing the access protocols and match the stored protocols with those needed to
access memory card 13.

While a treadmill 12 may have only a single set of accessible protocols, such that
only a single format of memory card 13 may be accessed by treadmill 12, it is preferable that
multiple formats be recognized. It may be appreciated, therefore, that treadmill 12 can have
access to protocols for multiple standards used with memory card 13, such that a single input
device such as stored data port 103 may be configured to connect to, and enable access of, a
variety of card formats through the single interface.

For instance, in one embodiment, memory card 13 conforms to the Secure Digital
(SD) standard. Secure Digital is a flash based removable memory card which may be used
for standard or extended data storage. Commonly, SD cards are used as memory devices for
handheld devices such as cameras, audio players, personal digital assistants (PDA), and the
like. SD cards are desirable for such portable devices because they store large amounts of
data (e.g. between 36MB and 1GB of data) while being dimensionally small (dimensions of
32 mm x 24 mm). Accordingly, SD cards can be easily transported and allow high
portability of a large amount of storage capacity.

At least in part due to the popularity of SD cards with handheld devices, personal
computers are also being made to include SD ports for accessing SD cards removed from
such portable devices, including the data stored on the SD card. Accordingly an SD card
may be accessible by a variety of devices which may each have read and optionally write
access to the card so as to read and store any of a variety of types of data and information.
Where memory card 13 conforms to the SD standard, many of the same features that make
SD cards popular with handheld devices and computers may also be obtained with respect to
its use with treadmill 12. For example, because SD cards can hold large quantities of data,
memory card 13 may include many different exercise programs, or individual exercise
programs may be larger and include, for example, music or video content. As will be

appreciated, because of the wide usage of SD cards with portable devices, an SD card
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according to the present invention may simultaneously store exercise data such as exercise
programs 252a, 252b (Figure 9), user information 264a, 264b, workout history 264,
motivational content, and the like, as well as non-exercise data (e.g. photographs, word
processing documents, etc.).

In addition, because SD cards are widely used, such a card may be accessible to a
user through the user’s computer. Accordingly, if a user wants to run an exercise program
on treadmill 12, the user may create an exercise program on computer 14, or may download
an exercise program over network 16 (such as from communication system 18 or third party
21) and transfer the program to memory card 13. Thereafter, memory card 13 may be
removed from computer 14 and connected to treadmill 12. In this manner, treadmill 12 may
then access the stored exercise program and deliver the program, including any control
signals and motivational content, to the exercise device.

As may be appreciated by a person having ordinary skill in the art, in light of the
teachings herein, other advantages may also be obtained by enabling treadmill 12 to access
an SD card. For example, because SD cards are widely used for various portable devices, a
user may have one or more SD cards on hand and will be able to use an available card
without the need to purchase a new or additional storage device. Similarly, because an SD
card may be accessed by a personal computer, exercise programs, user information,
motivational content, and the like may be stored on computer 14 until a user wishes to run a
desired exercise program exercise program. In this manner, storage space on memory card
13 can be conserved by storing only recently used or to be used programs on memory card
13.

In addition, another feature of using an SD card, or other flash memory cards, is that
a communication port such as stored data port 103 (Figure 6) may have few or no moving
parts. Accordingly, the movement or vibrations of treadmill 12 are of more limited effect on
stored data port 103 (Figure 6) such that the ease of accessing memory card 13 is increased.

While memory card 13 of an SD format may be desirable for some users of treadmill
12, such a format may be prohibitive for other users. For example, a user may not have a
handheld or other device using an SD card, such that such a card is not immediately
available. Accordingly, the user may not have access to an SD card to use for accessing
stored workout programs. Moreover, because SD cards generally have large storage
capacities, the cost of such a card may be cost prohibitive to a user who merely wishes to use
the card for workouts, particularly where such workouts have small file sizes. For instance,
a user may desire to obtain an exercise program from third party 21 or communication

system 18. If only a single exercise program is requested, the capacity necessary for the
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provider to store the exercise program and any personalized user information may be much
less than the actual capacity of the SD card. Accordingly, the user pays for a card of which a
majority of the storage capacity may be unused.

Accordingly, in one embodiment, treadmill 12 is configured to access cards of
various formats and having varying storage capacities. For instance, in one embodiment,
treadmill 12 is configured to access memory cards having an SD format as well as a
MultiMedia Card (MMC) flash memory format. For example, in one embodiment, memory
card 13 may be a card having a DataFlash format which is form factor compatible with the
MMC format.

Using a DataFlash card with treadmill 12 may include various features which may
not available with an SD card. For example, DataFlash cards are available in significantly
smaller storage capacities (e.g. 2, 4 and 8 MB). Accordingly, a user may realize a significant
cost savings by using a DataFlash card as compared to an SD card as it is possible to
purchase much less storage capacity. Notably, and as discussed previously, in one aspect of
the present invention, tags (e.g. function calls) are included in exercise programs 252a, 252b
(Figure 9), and reference independently stored motivational content files. Accordingly,
when such programs are stored on a DataFlash card, a significant savings can be realized by
a user inasmuch as the reduced size of an exercise program allows cards with less storage
space, and thus less expense, to be used with the present invention.

In addition, because SD cards may be accessed by a user or third party on a
computer, exercise programs, motivational content, personal data and the like is susceptible
to being moved and/or deleted from the computer and card. Because information can be
deleted from the card, this increases the likelihood that a user will inadvertently misplace or
delete desired information. Consequently, when the user desires to access the misplaced or
deleted information, a user may have to re-purchase or re-create the information. Similarly,
a user may inadvertently transfer all or a portion of an exercise program from the SD card to
the computer. Consequently, when the user wants to run the exercise program, the user may
find, for example, that motivational content has been removed and may need to postpone the
program until the removed content can be restored. Inasmuch as the present invention may
be used on home and commercial equipment, where a user takes advantage of exercise
equipment at a commercial or other gym which is remote from the user’s home, this may
prevent the user from completing the exercise program inasmuch as the user may not have
close access to the computer on which the remaining portions of the program are stored. In
addition, even when using a device at home or otherwise situated near the computer with the

information, a user may frequently have only a limited amount of time available for exercise.
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The delay caused by then finding and transferring the necessary data to memory card 13
before running an exercise program may decrease the amount of exercise in which the user
may engage.

The use of DataFlash cards with the present invention does not suffer many of the
drawbacks associated with SD cards. For example, largely because DataFlash cards have
smaller storage capacities, DataFlash cards have not been widely used for removable and
expandable storage, and are thus are not generally accessible with a general purpose
computer. Thus, where memory card 13 has a DataFlash format, personal information,
exercise programs, motivational content, and the like are not likely to be removed, misplaced
or lost by a user. Similarly, because the access to DataFlash cards is restricted from a
personal computer, there is a reduced likelihood that personal information will be
inadvertently or intentionally altered or accessed. For example, a user may store
personalized information 264a, 264b (Figure 9) on memory card 13. For an SD card, if the
card is inadvertently misplaced or lost, a third party finding memory card 13 may insert the
card into a personal computer and thereafter retrieve and use the user’s personal data. In
contrast, access to DataFlash cards is more limited such that a third party may not have
access to retrieve such information. Accordingly, the format of memory card 13 may be
properly viewed as means for restricting access to information on memory card 13.
Alternatively, information on memory card 13 may be encrypted. In still other alternatives,
all or a portion of memory card may be read or write protected such that information cannot
be accessed, removed, or replaced except by an authorized computer and/or compatible
exercise device.

Because of the different features available with SD and DataFlash cards, the present
invention provides for storing the protocols for each format on treadmill 12, such that a user
may take advantage of any or all available formats. Accordingly, in one embodiment of the
present invention, a second stored data port (not shown) is added to control panel 22 such
that a first stored data port 103 (Figure 6) may receive cards of one format, while the second
stored data port may receive cards of a second format.

Notably, while DataFlash cards have substantially less storage capacity than SD
cards, the size of a DataFlash card is not similarly reduced. In particular, SD, MMC and
DataFlash cards are approximately equal in size, and each measures approximately 32
millimeters in length by 24 millimeters in width. As a result, first stored data port 103
(Figure 6) and a second stored data port may be substantially identical in appearance. In this
manner, it may not be apparent to a user which port accesses which respective card format.

Accordingly, the present invention also provides for a single stored data port 103 which can
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receive multiple card formats and avoids confusion over which of various ports may receive
memory card 13.

It will be appreciated that stored data port 103 (Figure 6) may, accordingly, be
configured to receive a portable storage device having any of a variety of or following
industry standard or proprietary formats. For instance, in one embodiment, a stored data port
103 is configured to receive one or more memory cards following industry standard formats.
Examples of such cards include, flash memory cards and USB-enabled memory devices.
For instance, by way of example and not limitation, specific industry standard formats
contemplated herein include: SD, small form factor SD, MMC, small form factor MMC,
DataFlash, CompactFlash, removable NAND-type flash memory (e.g. SmartMedia, Sony
Memory Stick), one-time-programmable memory cards (OTP), XD cards, and the like.

Accordingly, it should be appreciated by one of ordinary skill in the art, particularly
in light of the disclosure herein, that the present invention is not limited to memory cards or
any specific type of memory card type and/or format. Thus, although the use of SD, MMC,
and DataFlash cards are described herein in detail, a similar discussion may be had for a
variety of other industry standard and/or proprietary formats.

Further, other memory cards may also be placed into a format which may be used in
data port 103 with SD, MMC, DataFlash or other formats. For instance, an OTP card, in one
implementation, can be produced to have the same shape and configuration as a standard SD
or DataFlash card. Accordingly, an OTP card may be constructed to have pins positioned
similar to an SD (9-pin) or Dataflash (7-pin) such that contacts within data port 103 may
access the pins on the OTP card. In this manner, OTP card may also be accessed by an
exercise device through data port 103. Notably, the 7-pin configuration of the DataFlash
card can overlap the 9-pin configuration of an SD, such that the same contacts within data
port 103 may be used to access any of the various types of memory cards inserted therein.

When memory card 13 is inserted into stored data port 103, treadmill 12 initially
recognizes the format of memory card 13, retrieves protocols stored for the corresponding
format of the card, and applies the appropriate protocols, as represented by blocks 330 and
334, such that memory card 13 can be accessed. In one embodiment, treadmill 12
determines the format of memory card 13 (decision block 330), by utilizing one or more
public command sets.

For instance, in one embodiment, a public command set is stored in memory 222 or
internal memory 194. Data port 103 is equipped with a switch or sensor linked to processor
192 and/or 214 so as to indicate when memory card 13 is received therein. When the sensor

indicates the presence of memory card 13, or when a switch closes to indicate the card is
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installed, the step of determining the card type is initiated. Processor 192 or 214 may, for
example, send a first public command set corresponding to a first card format (e.g. SD),
which requests a response from the installed memory card 13. If a response is received by
treadmill 12, then memory card 13 is known to follow the first format. If no response is
received, a second public command set may be sent which corresponds to a second format
(e.g. DataFlash), which makes a similar request of memory card 13. If a response is
received, memory card is known to follow the second format. As will be appreciated, this
process may be repeated for additional card formats (e.g. MMC, OTP, etc.) accessible by
treadmill 12. Similarly, it may be appreciated that while the foregoing description describes
a serial process in which public command sets are sent in sequence, such a process may
occur in parallel. Namely, multiple public command sets may be sent to and request a
response from memory card 13 at a single time (i.e. in parallel), and treadmill 12 can
determine the format of memory card 13 by detecting the format of a received response.

If memory card 13 is of a format for which protocols are not available, treadmill 12
may not access the card and information saved on memory card 13 will not be available to
the user via treadmill 12. Optionally, treadmill 12 may indicate to the user that the card is
not recognized such as, for example, displaying an error message, as represented by block
332. Such an error message may be displayed, for example, by using an LED display (not
shown) in or near stored data port 103 (Figure 6). In one embodiment, the LED lights up in
a first color (e.g. red), when such an error has occurred. In contrast, when a card format is
recognized and memory card 13 is accessible to treadmill 12, the same or a second LED may
light up in a second color (e.g. green). It will be appreciated that error messages may be
displayed in a variety of other manners. For example, in other embodiments, an error
message is displayed on visual output display 94 or an audible notice of the error is given to
the user via speaker 96.

As noted previously, memory card 13 may include one or more exercise programs
and/or personalized information for one or more users. Returning now to Figure 10, it will
be seen that in such a case, and as represented by decision block 306, after memory card 13
is accessed, it is optionally determined whether treadmill 12 should access the user
information or an exercise program. Such a determination may be made, for example, by
requesting input from a user. In particular, a prompt may be displayed on visual display
device 94 (Figure 6) or played over speaker 96 asking the user which step is desired. The
user’s response may then be provided, for example, through keypad 108, mouse 100, camera
92, microphone 90 (Figure 6), by a touch-screen input on visual display device 94, or by any

variety of other input devices. For instance, the user may select to access the user
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information, resulting in the process proceeding to review the user data, as represented by
block 308. Alternatively, such as when the user declines to access the user information, a
prompt may be displayed on visual display device 94 (Figure 6) or played over speaker 96
(Figure 6) asking the user to select a program, as represented by decision block 316, and
which will be described in more detail hereinafter.

Alternatively to prompting the user, treadmill 12 (Figure 6) can automatically
determine whether a program or user information is to be reviewed. For example, when
memory card 13 is inserted and accessed, treadmill 12 may be configured such that it
automatically updates based on user information on memory card 13. For instance, memory
card 13 may conform to a standard for which treadmill 12 has only read access to card 13.
In such a case, treadmill might automatically recognize the card format, read the user
information from the card, and update memory 194, 222 (Figures 7 and 8) with the stored
user information. Alternatively, treadmill 12 may automatically update either treadmill 12
or memory card 13 with the most recent user information. For example, processor 214
(Figure 7) may instruct communication interface 210 (Figure 7) to read user information
from memory card 13 and transfer the information to processor 214. Thereafter, processor
214 may compare the user information on memory card 13 with user information stored in
memory 194 or 222 (Figures 7 and 8). If the user information on memory card 13 does not
match the user information stored in treadmill 12, or if there is no information on treadmill
12 corresponding to the user, treadmill 12 may automatically update memory 194 or 222
(Figures 7 and 8) with the updated information. For example, treadmill 12 may determine
that the user information on memory card has been updated more recently than user
information stored in treadmill 12. Accordingly, treadmill 12 may replace the user
information stored therein with the information stored in memory card 13. Optionally, if
treadmill 12 determines that user information in memory 194, 222 (Figures 7 and 8) is more
current than information in memory card 13 (e.g. updated more recently), treadmill 13 may
replace the user information on memory card 13 with the updated user information.
Alternatively, upon finding different user information on memory card 13, treadmill 12 may
prompt a user to update the information. Accordingly, and in this manner, treadmill 12 may
automatically or manually be configured with the most recent user information.

Turning now to Figure 12, illustrated is an exemplary process in which user
information is reviewed, as represented by block 308, regardless of whether the
determination to review the information is automatic or in response to user input. For
example, in block 340, treadmill 12 accesses and retrieves the user information on memory

card 13. Thereafter, a determination is made as to whether the user information stored on
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memory card 13 and/or treadmill 12 is correct, as represented by decision block 342. For
instance, and as noted above, this may be done by comparing user information obtained from
memory card 13 with that previously stored on treadmill 12. Alternatively, the user may be
asked if he or she would like to review the user information and/or whether the information
is correct.

If the user information is found to be correct or the user does not wish to update the
information, decision block 342 is in the affirmative and the review of the user information
may be ended and process 300 may proceed to decision block 314 (Figure 10) to determine
if an exercise program is to be run. If the information is not correct, decision block 342 is in
the negative, and as illustrated in Figure 10, it can then be determined whether the user
information on treadmill 12 and/or memory card 13 should be updated, as represented by
decision block 310. In one embodiment, the user determines whether to update by entering a
decision in an input device 216 (Figure 7). Alternatively, as noted above, treadmill 12
automatically makes the determination. If the information is not to be updated, process 300
proceeds to determine whether or not an exercise program is to be run, as represented by
decision block 314. In contrast, if treadmill 12 determines that information should be
updated, or if a user decides to update the information, any updated information may be
obtained and thereafter updated, as represented by block 312.

As may be appreciated in light of the teachings herein, personalized user information
264a, 264b (Figure 9) corresponding to one or more users of treadmill 12 is optionally stored
on memory card 13. Accordingly, Figure 13 illustrates an optional method of selecting a
user from among multiple users with information saved on memory card 13, as represented
by block 350. The process of selecting the appropriate user may occur, in one embodiment,
before determining whether to review user information, as represented by decision block
306, or an exercise program, as represented by decision block 314. Accordingly, in such an
embodiment, treadmill 12 may automatically, or in response to user input, then determine
whether to review user information or run an exercise program.

In one embodiment, the process of selecting a user, as represented by block 350, can
include treadmill 12 reading user list 262 on memory card 13, as represented by block 352.
In one exemplary embodiment, processor 214 (Figure 7) requests user list 262 (Figure 9)
which is provided by memory card 13 through communication interface 210 (Figure 7).
Upon accessing user list 262, communication interface 210 and/or processor 214 may make
an initial determination of whether list 262 includes more than one user, as represented by
decision block 354. If user list 262 includes a single user, then process 300 continues based

upon the location within the process 300 that the process of selecting the user occurs.
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Alternatively, if list 262 includes multiple users, at least one of the users is selected, as
represented by 356. In one embodiment, each user in user list 262 may be displayed to the
user by using visual output device 94 (Figure 7), and the user is allowed to select the
appropriate user. In addition, or in the alternative, the user may be prompted for a user
identification and/or password which, when input, can be matched with a user identification
and password stored on memory card 13, such as in personalized information 264a, 264b
(Figure 9), before a user is successfully selected.

Referring again to Figure 10, when it is determined that an exercise program should
be run, decision block 314 being in the affirmative and so decision block 306 indicating that
a program is to be run, an exercise program is selected, as represented by block 316.
Selection of an exercise program may be either automatic or in response to user input. For
example, upon determining that a user intends to run an exercise program, processors 192,
214 (Figure 7 and 8), may access memory card 13 through interface 190 (Figure 8) and
determine the exercise programs stored thereon. If only a single exercise program is stored
on memory card 13, processor 192 or 214 (Figures 7 and 8) may automatically determine
that the program is to be accessed and delivered to the user.

In another embodiment, memory card 13 stores user information for multiple users,
and treadmill 12 has previously determined which user in user list 262 (Figure 9) intends to
run an exercise program. In such a case, processor 192 or 214 (Figures 7 and 8), via
interface 190 (Figure 8), may access memory card 13 and determine which stored workouts
a user is authorized to use. In one example, each exercise program specifies which users are
authorized to access the workout (e.g. in an exercise profile), or user information 264a, 264b
(Figure 9) is updated to include which programs are accessible to the user. Treadmill 12
may, therefore, determine exercise programs the selected user is authorized to run.
Treadmill 12 may then automatically select a workout such as, for example, where the user
is authorized to run only a single exercise program. Alternatively, an extended workout
schedule may be stored on memory card 13, such that when memory card 13 is accessed by
treadmill 12, treadmill 12 may automatically determine which exercise program is next
scheduled in the extended workout schedule, and can automatically run the next scheduled
workout. Optionally, user confirmation of the next scheduled workout may be requested.

In yet another embodiment, an exercise program is selected in response to input from
the user. For example, Figure 14 displays an exemplary process for selecting an exercise
program, as represented by block 316, in response to user input. In this embodiment,
treadmill 12 accesses the one or more exercise programs stored on memory card 13 in any

previously described manner, as represented by block 370. As detailed earlier, each exercise



10

15

20

25

30

WO 2007/081607 PCT/US2006/060989

-49-

program stored on memory card 13 (or each exercise program accessible to a selected user)
may include an exercise profile 254a, 254b (Figure 9) which includes information about a
corresponding exercise program 252a, 252b (Figure 9). To facilitate selection of an exercise
by a user, exercise profiles 254a, 254b (Figure 9) may then be read by treadmill 12. Exercise
profile 254a, 254b (Figure 9) may include a variety of information which may helpful in
allowing a user to select a desired exercise program. Exemplary information which may be
provided in the profile includes, but is not limited to: program name or other identifier,
program type, fitness level, duration, distance, elevation climb, estimated calories burned,
speed information, incline information, resistance information, graphical representation of
the program, motivational content information, and the like.

In one embodiment, and as illustrated with reference to Figures 14 and 15, display of
the profile data, as represented by block 372 is performed in a browser 390 displayed on
visual output device 94 (Figure 6). For example, in this embodiment, browser window 390
displays textual information 392a, 392b representative of a corresponding exercise program.
In one embodiment, textual information 392a, 392b is obtained from an exercise profile
saved in memory card 13. In another embodiment, processors 192, 214 (Figures 7 and 8)
and/or program translator 211 (Figure 8) calculate all or part of textual information 392a,
392b based on a stored exercise profile and/or based on the program definition of the stored
program. For example, it is contemplated that the exercise profile defines only some of
textual information 392a, 392b and that treadmill 12 calculates additional information
provided in textual information 392a, 392b. For instance, limited program information such
as the program duration and speed and incline information may be stored in the exercise
profile. Based on this limited information, other information such as the distance and climb
may be calculated. Similarly, the process may be reversed such that average speed or incline
can be calculated based on a specified distance, duration, and climb. In yet another
embodiment, treadmill 12 reads program definitions 256a, 256b (Figure 9) and calculates all
or part of textual information 392a, 392b.

Browser 390 may also display visual information 394a, 394b representative of an
exercise program. In this embodiment, for example, visual information 394a, 394b is
graphical or chart information representative of the exercise program. In particular, visual
information 394a, 394b, may chart various operating parameters of treadmill 12 as they will
be controlled during the workout. In the illustrated embodiment, for example, the
anticipated speed of treadmill 12 is illustrated by bar data while the incline of treadmill 12 is

illustrated by overlapping line data.
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As noted previously, visual information 394a, 394b may be supplied in an exercise
profile stored on memory card 13. In an alternative embodiment, visual information 394a,
394b and/or textual information 392a, 392b may not be specified, whether in whole or in
part, by an exercise profile. For example, program translator 211 (Figure 8) may obtain the
program definition for a workout from memory card 13. Based on the segments defined in
the program definition, program translator 211 and/or processors 192, 214 (Figures 7 and 8)
may create visual information 394a, 394b. Additionally, the program definition may be read
and thereafter used to obtain textual information 392a, 392b such as, for example, program
duration, distance, climb, speed, incline, resistance, or other information.

As is further illustrated in Figure 15, browser 390 displays, in one embodiment,
motivational content information for an exercise program. For instance, in the illustrated
embodiment, textual information 392a, 392b includes information about the voice and
language in which motivational content is provided. Such information may be defined by the
exercise program on memory card 13 or, in another embodiment, based on a user’s
preference. For instance, content library 258 (Figure 9) may include a content category
containing motivational content files specific to particular workout. The content category
may include only a single set of motivational content files, with one voice and language.
Accordingly, textual information 392a, 392b may be pre-set to indicate what trainer and/or
language corresponds to the motivational content.

In another embodiment, personalized user information 264a, 264b (Figure 9) stores
preferences and treadmill 12 displays motivational content information according to these
preferences. For instance, the user may set a preference for a desired voice and/or language
for motivational content. Accordingly, where multiple voices and/or languages are available
for motivational content, a voice and language corresponding to those preferences may be
presented. Further, in some embodiments, motivational content information may be selected
and changed by the user with the browser. For example, the user may select a desired voice
or language from a combo box that contains various options. According to this selection, a
corresponding content category 260a-c (Figure 9) in content library 258 (Figure 9) may be
identified for use with content tags received during delivery of the exercise program. It may
be appreciated, however, that inasmuch as content categories 260a-c (Figure 9) are optional
or may correspond merely to a workout on memory card 13, user selection of motivational
content is only one embodiment, and not a limiting feature of the present invention.

In another aspect of the present invention, a user may review saved exercise
programs using navigational tools 398 which are optionally displayed within browser 390.

For instance, a pre-set number of exercise programs (e.g. 2, 4, 6, etc.) may be displayed on a
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single page with options to navigate between the various pages. Optionally, navigational
tools 398 include options to change between pages, change views of workouts (e.g to
display more or less programs at one time), to search for exercise programs, and other
similar options.

In yet another embodiment, it will be appreciated that all exercise programs are
displayed on a page, or programs are presented to the user individually (i.e. one at a time).
Accordingly, more or less extensive information about an exercise program can be presented
to the user than previously described. For example, in one embodiment, only limited
information such as a program name is displayed in a list of all available exercise programs.
A user may then identify and select a single program, or may request additional information
on the program. If additional information is requested, treadmill 12 may then retrieve profile
information or program definitions from memory card 13, calculate program profile
information, and/or present the requested information to the user.

Once the exercise program information is displayed, as represented by block 372, a
displayed program may be selected by any suitable means, as represented by block 374. For
instance, as described previously, processor 214 (Figure 7) may connect to various input
devices 216 (Figure 9) such as, for example, mouse 100, keyboard 108, camera 92,
microphone 90, game controllers, a touch-screen on visual output device 94, and the like.
Using such input devices, a user may select a desired exercise program. For example, in the
embodiment illustrated in Figure 15, selection buttons 396 may be selected for a
corresponding program, although other suitable means, including double-clicking, voice
recognition systems, and the like may be used to identify the desired workout. Once a
workout is selected, process 300 continues to decision block 318 (Figure 10), as will be
described in more detail hereinafter.

In the event that a user does not find a desired exercise program, such as when
decision block 374 is in the negative, a user may optionally end process 300, as represented
by the dotted line in Figure 14. As represented by decision box 376, however, an optional
step in selecting an exercise program may allow a user to create an exercise program.
Creation of an exercise program may be done by a workout generation module such as
workout generator 270 (Figure 9) on data storage device 250 (Figure 9) . It may be
appreciated, however, that workout generator 270 (Figure 9) may similarly be contained
within more than one module on memory card 13, or within one or more modules in control
panel 22 or otherwise within treadmill 12, computer 14, or communication system 18.

Upon deciding to create an exercise program, such as when decision block 376 is in

the affirmative, workout generator 270 (Figure 9) may obtain program parameters for the
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desired exercise program, as represented by block 378. Program parameters may include,
for example, one or more of the information previously described as within an exercise
profile, including program duration, distance, intensity level, climb, speed information,
incline information, and the like. In one exemplary embodiment, the program parameters are
obtained from personalized user information 264a, 264b (Figure 9). For instance,
personalized user information may include a user’s workout preferences. Alternatively,
when a workout is completed on treadmill 12, treadmill 12 may update user information
264a, 264b (Figure 9) with statistical information about a user’s tendencies or preferences.
In still another alternative, workout generator 270 (Figure 9) reviews workout history 266
(Figure 9) for a user to obtain such statistical information.

In yet another embodiment, a user may expressly specify the workout parameters.
For example visual output device 94 (Figure 7) may prompt a user to enter one or more
parameters to be included in the created exercise program. Workout generator may then,
according to one or more algorithms, create one or more program definitions by building
segments and control signals or control signal instructions to operate treadmill 12 in a
manner such that the operating parameters correspond to the parameters input by the user, as
represented by block 380. For instance, a user may specify a program duration, distance,
maximum or minimum speed/incline, average speed/incline, and the like.

In addition, user input or the user’s personalized information 264a, 264b (Figure 9)
may also be used to insert tags to motivational content within a created program. As noted
previously, in reference to Figure 9, motivational content library 258 may include one or
more content categories 260a-c, each having one or more motivational content files.
According to the user preferences or input, workout generator 270 may select an appropriate
category for content tags inserted into the created exercise program. Optionally, the user
instead specifies the type of motivational content at the time other parameters are specified.

One manner of associating content tags with a generated workout is described
previously. In particular, each motivational content file may also have one or more
associated attributes. For instance, in a simplified manner, a motivational content file may
have an “Up” or “Fast™ attribute indicating that the content file is appropriate for use when a
treadmill incline or speed, respectively, is to increase. Similarly, a “Down” or “Slow”
attribute indicates the file is appropriate for respective decreases in incline and speed.
Attributes of “Begin” and “End” may likewise identify files appropriate for initiating or
ending an exercise program, while a “Sustain™ attribute may indicate a corresponding file is

appropriate in the middle of long segments or rigorous stretches in an exercise program.
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It will be appreciated that additional attributes are also available for association with
content files, and that attributes may be more or less complex. For example, attributes may
be indicative of specific operating parameters of treadmill 12. For instance, an “s4” attribute
might indicate that a content file is appropriate when treadmill 12 receives a control signal
for, or has an operating parameter of, 4 mph. Similarly, an “i4” attribute provides a similar
indication for a four degree incline. In another alternative, an attribute such as “transition
$2-5” might be used to indicate an associated file is appropriate at a transition between
segments in which speed increases from 2 to 5 mph. As may be appreciated by those of
ordinary skill in the art in light of the teachings herein, a variety of attributes of varying
complexities may be identified and associated with motivational content files. For instance,
attributes might specify whether a file is appropriate at a particular time within a program, at
a particular distance, etc. Content categories might also, for example, be eliminated by
providing information within the motivational content files themselves, such as, for example,

2 <

by using a “name,” “voice,” “language,” or other attribute that may identify, for example, the
program name or the voice and language in which the motivational content is presented.
Further still, it will be appreciated that a single attribute may be associated with multiple
files and that each file may have various associated attributes.

As workout generator 270 builds an exercise program, multiple segments may be
created. In one embodiment, for example, an exercise program is created to be run on
treadmill 12. Workout generator 270 may create a workout by defining a specified speed
and/or incline for each segment or for control signals defining operating parameters
indicative of speed or incline to be generated at specific times. When such a program
definition is created and segments defined, or thereafter, workout generator 270 may,
accordingly, associate the desired operating parameters of treadmill 12 with the appropriate
control signals as well as with content file attributes. In this manner, as or after segments are
built, workout generator 270 can query content library 258 to identify one or more
appropriate content files and insert content tags which reference or call any or all appropriate
files.

Thereafter, the created exercise program may be stored on memory card 13, treadmill
12, and/or computer 14, and optionally displayed to the user in any suitable manner, such as
described above. Thereafter, the user may select the program for use with treadmill 12.
Alternatively, the user may reject the exercise program, and create one or more additional
programs by using the same or different parameters.

Returning again to Figure 10, it will be seen that after a program has been selected,

process 300 includes an optional step of determining whether the selected program should be
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scaled, as represented by decision block 318. A description of an exemplary method for
scaling an exercise program is described in U.S. Patent No. 6,458,060 which is herein
incorporated by reference in its entirety. In particular, U.S. Patent No. 6,458,060 describes a
method in which a user may activate scaling control button 86 and vary the intensity of an
exercise program. For example, in one embodiment, a user may select a value representative
of a proportional change to be made to each segment of an exercise program. In this
manner, and as an example, if a scaling factor of two-thirds is selected, each control signal or
all the control signal information within a program definition may be decreased by one third
such that the intensity of the exercise program is two-thirds that of the originally selected
program. For example, a segment with a speed of 6 mph and incline of 15 degrees will be
scaled such that the control signals modify treadmill 12 to have reduced and scaled operating
parameters of 4 mph and 10 degrees, respectively. Optionally, the a scaling factor may
change the timing of a segment or exercise program, such that a 3 minute segment may then
be changed to only 2 minutes and a 30 minute program may be reduced to 20 minutes.

It may be appreciated that a user may scale all operating parameters of treadmill 12
in the selected workout, may scale only a single operating parameter, or may scale any
combination of one or more operating parameters of treadmill 12. Accordingly, a user may
select a scaling value to be applied to one or more operating parameters, or may select a
maximum, minimum, or average value to be applied to any or all operating parameters and
exercise program parameters. Similarly, a user may select a program duration and/or
distance and scale the program accordingly. In this manner, a user may vary a selected
exercise program to suit the user’s particular abilities so as to obtain the beneficial effects of
exercising. It may also be appreciated that program may be scaled automatically, or without
user input. For instance, system 10 may include a heart rate monitor (not shown) attached to
a user for determining that a user maintains a target heart rate. In such a case, an exercise
program may be scaled to increase or decrease one or more operating parameters of treadmill
12 to assist the user in maintaining a desired heart rate.

It may also be appreciated in light of the teachings herein, that in the event an
exercise program is scaled or otherwise modified, it may be desirable to modify the
motivational content to more appropriately reflect the modified exercise program. For
instance, a stored exercise program may include a tag to motivational content which is set
specifically for the operating parameters contemplated when the segment was created. For
example, a content file with a “transition s4-6 attribute may be tagged at the beginning of a
segment which is designed to change the speed from 4 to 6 mph. In the event the segment is

scaled and the speed changed such that the speed of the scaled program changes from, for
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example, 2 to 4 mph, such a tag may no longer be appropriate. In contrast a content file
having a “Fast™ attribute may still be appropriate inasmuch as the speed of treadmill 12 still
increases in the scaled program.

Accordingly, when decision block 318 is the affirmative, the process 300 can include
scaling the exercise program, as represented by block 320. Further, and as illustrated in
more detail in Figure 16, scaling the exercise program can include obtaining scaling
information, as represented by block 400 and applying such scaling to the control signals or
program definitions of an exercise program, as represented by block 402. In addition, and as
represented by blocks 404 and 406, tags to motivational content files may thereafter be
reviewed and updated as necessary. In one embodiment, the review and updating of content
tags is performed by workout scaling module 272 (Figure 9) stored on memory card 13. It
will be appreciated, however, that processors 192, 214 (Figures 7 and 8), program translator
211 (Figure 9), and other components of treadmill 12 or computer 14 may perform the
operations of scaling module 272 (Figure 9), or that scaling module 272 (Figure 9) may be
included within control panel 22 or otherwise within treadmill 12 or computer 14.

In one embodiment, workout scaling module 272 (Figure 9) caches a scaled version
of the selected exercise program, such that the scaled version includes scaled segments
within the program definition. Thereafter, scaling module 272 (Figure 9) reads the content
tags within the cached exercise program. The files associated with each content tag may be
found within content library 258 (Figure 9) and the file attributes read. If the content file
attributes are consistent with the operating parameters of treadmill 12 at the time of the tag
or during the segment in which the tag is referenced, the tag may be left unmodified. In
contrast, if the file attributes are inconsistent with the scaled operating parameters of
treadmill 12, scaling module 272 (Figure 9) may find an appropriate tag and replace the
content tag in the cached version with the updated tag. As will be appreciated, in one
embodiment, finding an appropriate tag includes querying content library 258 (Figure 9) for
content files having appropriate attributes.

As may also be appreciated, caching an exercise program is only one embodiment of
the present invention and is not limiting of the present invention. In particular, another
embodiment is also contemplated in which scaling module 272 (Figure 9) dynamically
controls treadmill 12 according to scaling parameters. For instance, during delivery of an
exercise program, scaling module 272 (Figure 9) may review tags by monitoring and
intercepting function calls for content files. As a function call is placed, scaling module 272
(Figure 9) reviews the attributes associated with the associated content file and determines if

the attributes match the current operating parameters of treadmill 12 or an associated
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exercise program segment. If the file attributes do not match the operating parameters,
scaling module 272 (Figure 9) may then find a more appropriate content file and deliver the
second content file in response to the function call. Accordingly, it can be seen that scaling
module 272 (Figure 9) may allow for dynamic delivery of content files in response to current
operating parameters of treadmill 12. Thus, scaling module 272 (Figure 9) may begin
scaling an exercise program at any point during the exercise program. In addition, in the
event a user manually overrides operating parameters of treadmill 12, scaling module may
also dynamically monitor the operating parameters and deliver appropriate motivational
content to the user.

Again returning to Figure 10, it will be seen that process 300, in which treadmill 12
interacts with memory card 13, further includes delivering an exercise program, as
represented by block 322, As described previously, a user may select an exercise program
from among one or more such programs saved on memory card 13. Delivering the workout
to the user may require that signals associated with the program be transmitted from memory
card 13 to treadmill 12. In one embodiment of the present invention, this may be
accomplished by processor 214 (Figure 7) in a control panel 22 of treadmill 12 and which,
through communication interface 210 (Figure 7), adopts appropriate protocols such that
treadmill 12 can read data stored on card 13.

In one embodiment, and as shown in more detail in Figure 17, control panel 22
delivers a program to a user by initiating the program, as represented by block 420. The
exercise program may be initiated in any of a variety of manners. For example, the stored
exercise program may include program definitions that are stand alone executables.
Accordingly, control panel 22 may initiate execution of the executable, and the stored
exercise program may execute the program definition and send appropriate control signals to
begin the exercise program, as represented by block 420. In another embodiment, the
program definition in the selected exercise program is in the form of computer-executable
instructions. Processors 192, 214 (Figures 7 and 8) may read memory card 13 to obtain the
instructions which treadmill 12 then executes. Accordingly, initiating the program includes
treadmill 12 receiving program instructions such that they can then be executed by a module
within treadmill 12 (e.g. communication interface 210 (Figure 7), processor 214 (Figure 7),
or program translator 211 (Figure 7)).

Regardless of whether the exercise program is a stand-alone executable which
generates control signals and transmits control signals and motivational content to treadmill
12, or whether the exercise program is computer-executable instructions which are then

executed by a module on treadmill 12, once the program is initiated, a first segment may
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begin, as represented by block 422. Further, any content tags may be executed, or control
signals generated, such that they are transmitted to treadmill 12, as represented by blocks
424 and 426, respectively. In the illustrated embodiment, playing motivational content and
sending control signals are illustrated in parallel to emphasize that motivational content may
be synchronized with the control signals, and thus the operating parameters of treadmill 12.
Nevertheless, it will be appreciated, that playing motivational content and sending control
signals may also be performed serially, such that motivational content may be tagged and
played before or after control signals are generated and sent to treadmill 12.

As discussed above, system 10 may play motivational content, at appropriate times in
the delivery of the exercise program. In one embodiment, the motivational content is stored
independently of the exercise program or exercise program definition, such as in
motivational content library 258 (Figure 9). The exercise program may, therefore contain
tags operating as function calls. In this manner, as the exercise program is being executed, a
function call is sent to content library 258 (Figure 9) with a reference for an appropriate
content file. If the referenced file is found within library 258 (Figure 9), the file is delivered
to treadmill 12 through communication interface 210 (Figure 7). Communication interface
210 (Figure 7) thereafter delivers the information to processor 214 (Figure 7) which
distributes the information such that it can be played. For example, processor 214 (Figure 7)
distributes audio or visual content to audio/video controller 212 (Figure 7) which then may
configure the content for display on visual output device 94 (Figure 7) and/or delivery
through speaker 96 (Figure 7) and, thus, be perceived by the user during his or her exercise
program.

In another embodiment of the present invention, a user may selectively limit or
eliminate motivational content from a selected exercise program. For instance, while using
an exercise program, a user may be watching or listening to educational or entertainment
programming on an output device of treadmill 12, on computer 14, or on any other device.
If the motivational content is audio, for example, and a user wants to avoid disruption of the
educational or entertainment programming, a user may mute the audio motivational content.
Accordingly, the user may, in one embodiment, turn off the volume of speaker 96 (Figure 7).
In another embodiment, the user may select a mute button (not shown) on control panel 22.
Upon selecting the mute button, treadmill 12 may maintain the volume of speaker 96 (Figure
7), but ignore any content tags or motivational content.

Additionally, generation and transmission of control signals may be calculated to
control treadmill controller 56 or other mechanisms having or controlling a movable

element. As noted previously, control signals may be created by an exercise program stored
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on memory card 13, and transmitted to treadmill 12. For example, computer-executable
instructions within a stand-alone executable may be used such that control signals are
generated by the exercise program and control signals sent from memory card 13 to treadmill
12 via communication interface 210 (Figure 7). The control signals may then be routed to
processors 214, 220 or signal decoder 224 (Figure 7). In this manner, treadmill processor
220 may then receive and interpret the received control signals indicative of desired
operating parameters of treadmill 13 and control speed motor 226 (Figure 7) and/or incline
motor 228 (Figure 7) to obtain the desired operating parameters.

Similarly, where a selected exercise program is computer-executable instructions
executed by treadmill 12, control signals may be generated to control movable elements of
treadmill 12. For instance, the computer-executable instructions may include a program
definition which defines various operating parameters of treadmill 12, including segment
timing or interval timing to determine when changes in operating parameters are made.
These instructions are transmitted from memory card 13 to processors 192, 214 and/or
program translator 211 (Figures 7 and 8). Processors 192, 214 and/or program translator 211
are configured to interpret the instructions and generate control signals at the appropriate
times. Upon generation, the control signals are similarly transmitted to treadmill processor
229 (Figure 7) and/or control signal decoder which thereafter control speed motor 226
(Figure 7) and/or incline motor 228 (Figure 7) to obtain the desired operating parameter
specified in the computer-executable instruction. Therefore, memory card 13 may be a
structure capable of performing the functions of: (1) communicating means, communicating
with the interface means; (2) means for controlling operating parameters of an exercise
mechanism; and (3) means for driving the movable element operating in response to decoded
control signals.

As noted previously, motivational content may or may not be synchronized with
control signals. For instance, motivational content may be synchronized with an operating
parameter of the treadmill, but not sent at or near the same time as a control signal. As
illustrated in Figure 17, after a control signal is sent, treadmill 12 may not receive changed
signals until the segment interval (i.e. time during which one or more operating parameters
are to remain constant) has ended. As the exercise program on memory card 13 is being run,
the exercise program may initiate a timing sequence within the exercise program on
treadmill 12, as represented by block 428. As the timing sequence ends, a determination is
made as to whether there is an additional segment, as illustrated in decision block 430. If no
segments remain because the exercise program has ended, and decision block 430 is in the

affirmative, treadmill 12 is stopped by sending an appropriate control signal, as represented



10

15

20

25

30

35

WO 2007/081607 PCT/US2006/060989

-59.

by block 432. In contrast, if another segment remains, and decision block 430 is in the
negative, the new segment is initiated, as represented by block 434, and any corresponding
control signals and motivational content are received by treadmill 12.

As illustrated by the dashed line between blocks 428 and 424, however, motivational
content may optionally be played during a segment interval, and before a new segment is
initiated. In other words, the delivery of motivational content need not correspond with the
transmission of control signals . For instance, a motivational content tag within an exercise
program may call a content file during the middle of a segment interval. The motivational
content may be synchronized, for example, with the then current operating parameters of the
treadmill, or other aspects of the exercise program. Thus, motivational content may be
synchronized with operating parameters without necessarily being synchronized with control
signals.

Optionally, and as illustrated in Figure 17, control signals may be retransmitted
during a segment interval, as represented by the dotted line extending from block 428 to
block 424. In one embodiment, for example, retransmission of control signals occurs at
regular intervals and is used as an error correction device. In particular, by retransmitting
signals, in the event a control signal is corrupted or incorrectly interpreted such that an
operating parameter is not changed or is incorrectly changed, the retransmission of the
control signal can correct the operating parameter.

According to one aspect of the present invention, a user may also maintain an
exercise log that keeps a history of the workouts and exercise programs completed by the
user. Accordingly, the present invention optionally includes, as represented by decision
block 310 in Figure 10, an option of updating user information. For instance, upon
completion of a workout, browser 390 (Figure 15) and/or visual output device 94 and
speaker 96 (Figure 7) may request an indication from the user whether information stored on
treadmill 12 or memory card 13 or treadmill 12 should be updated to include information
about the completed workout. In one embodiment, for example, memory card 13 includes
workout history 266 (Figure 9) which records information about one or more completed
workouts. For instance, workout history 266 may include any combination of the name of a
completed workout, completion date and time, duration, distance, elevation climbed, calories
burned, and the like. Optionally, the workout history may also be stored on treadmill 12 or
computer 14 where, for example, memory card 13 is write-access restricted.

After completion of an exercise program, if the user indicates his or her desire to add
the new information, treadmill 12 may then access the new information to be added. The

new information may be obtained from, for example, an exercise profile stored on memory
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card 13. Alternatively, measurable data of the exercise program may be stored in treadmill
12 (e.g. memory 222). Processor 220 or 214 may thus access the information and, in one
embodiment, save the information to memory card 13 through communication interface 210.

By storing workout history 266 on memory card 13, treadmill 12, or a connected
computer 14, a user is enabled to keep an accurate history of workouts without the need to
manually enter information into a separate log. Where workout history 266 is on memory
card 13, it may also easily be transported between exercise devices. This can be beneficial
for a user who does not consistently use the same exercise device or who does not have
access to a computer. For instance, a user may exercise on a device at a commercial gym
and may avoid entering personal information on each device, or can review his or her
workout history to make a decision on which exercise program to choose. Additionally, the
user may insert memory card 13 and the user information may automatically update the
treadmill. Alternatively, the user may review his or her workout history 266 on an output
device of the exercise device. Thereafter, a stored workout can be chosen, executed, and the
updated information stored to workout history 266. As still another alternative, the user may
later upload stored workout history 266 to a personal computer.

Alternatively, or in addition, upon completion of an exercise program, treadmill 12
may automatically determine that personal information on memory card 13 should be
updated. For instance, personalized user information 264a, 264b may keep statistical
information on a user’s tendencies or workout history. Accordingly, using personalized user
information 264a, 264b, treadmill 12 can review distances, durations, difficulty levels, etc.
of available exercise programs and assign a probability that the user will select any given
exercise program. This may be useful, for example, when a user is selecting an exercise
program as saved programs may be presented to the user in an order of the probability that a
user will select the specific workout.

It should also be appreciated that a user may choose to update the information. For
example, upon completion of an exercise program, a user may desire to enter the completed
workout information manually and/or input one or more other, unlogged workouts. For
example, a user may select an option to manually enter his or her workout information.
Alternatively, after the recently completed program is entered, a user may be asked if any
other workouts should be added, at which time the user can specify the exercise information
for the unlogged workouts. In a similar fashion, a user may view his or her personal
information 264a, 264b and input updates at control panel 22. Accordingly, updates to a
user’s name, age, weight, fitness level, workout preferences, and the like can be input and,

thereafter, the updated information can be saved to, and potentially replace, his or her
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personal information stored on the memory card, treadmill, and/or computer. As previously
discussed, information stored on a memory card may then be accessed on another exercise
device. In some cases the information may be accessible only by an authorized exercise
device (e.g. data on a DataFlash card), or it may be transferable or accessible by a general
purpose computer (e.g. data on an SD card).

Once the user data or information has been updated, where applicable, the process
300 continues through the methods associated with blocks 310, 312, and 314, until the
program ends. Once the program ends the exercise device can be stopped.

As will be appreciated, particularly, in light of the discussion herein, the present
invention includes a variety of novel aspects and features. For instance, one embodiment is
contemplated relating to a computer program product for use with an exercise device
configured to enable a user to perform an exercise program, in which the computer program
product comprises: one or more computer-readable media connected to the exercise device,
the one or more computer-readable media having computer-executable instructions for: (i)
retrieving first fitness data from a portable memory card connected to the exercise device;
(1) delivering the first fitness data to a user of an exercise device; and (iii) saving second
fitness data on the portable memory card, the second fitness data being personalized to the
user.

Further, the first fitness data may be one or more exercise programs and, in other
embodiments, may include one or more exercise program parameters corresponding to the
one or more exercise programs, and wherein the computer-readable media have computer-
executable instructions for displaying the one or more exercise program parameters to the
user for selection of a corresponding exercise program for delivery to the user. Further still,
in such a computer program product, the second fitness data can include one or more of the
user’s name, age, weight, sex, fitness level, exercise preferences, exercise device type, or
exercise program history.

Optionally, computer-executable instructions are included for: (i) receiving input
from the user indicative of the second fitness data; (ii) obtaining the second fitness data upon
delivering the first fitness data to the user; (iii) determining a format of the portable memory
card; and/or (iv) communicating with the portable memory card, wherein the portable
memory card is any of a plurality of formats. As noted previously, the plurality of formats
can include at least Secure Digital and DataFlash.

In another embodiment, in an exercise device having access to pre-programmed
exercise programs, a method is disclosed for writing user information to a portable memory

card, the method comprising: (i)in a communication port configured to access a portable
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memory card, receiving a portable memory card of a first format or a second format; (ii)
determining that the portable memory card is of the first format; (iii) selectively accessing
protocols on the exercise device, the protocols being associated with the first format,
wherein the protocols include access protocols to write information to the portable memory
card; and (iv) writing to the portable memory card using the selectively accessed protocols.
The method may further include wherein writing to the portable memory card includes
writing user data to the portable memory card using the selectively accessed protocols.

As described previously, such a method may include receiving the user data at a user
interface of the exercise device. Further determining that the portable memory card is a first
format may comprise determining that the portable memory card is a DataFlash card.
Optionally, the method further comprising reading user data stored on the portable memory
card, where such user data may be an exercise program or one or more personal indicators.

In another embodiment, for use with an exercise device having a moveable element
for movement in performance of exercise by a user, the moveable element being controlled
by one or more operating parameters, a method for delivering an exercise program to a user
of an exercise device is disclosed, the method comprising: (i) accessing an exercise program,
the exercise program comprising: (a) a plurality of program segments, wherein each of the
plurality of program segments defining one or more operating parameters, the one or more
operating parameters being constant during each of the plurality of program segments; and
(b)one or more motivational content tags corresponding to one or more motivational content
files, wherein the one or more motivational content files are stored independent of the
plurality of program segments, and wherein the one or more motivational content tags are
delivered to a user at predetermined locations within the exercise program; (i) controlling
the moveable element of the exercise device according to the one or more operating
parameters defined by the plurality of program segments; and (iii) providing, at the
predetermined locations within the exercise program, motivational content corresponding to
the motivational content files and the motivational content tags.

As indicated previously, the motivational content files may be stored in a manner that
substantially reduces the size of the exercise program and, in some embodiments, are stored
in a database. Optionally, the motivational content files are stored separate from the exercise
program.

A step of providing motivational content may further include providing one or more
of the one or more motivational content files a plurality of times during the exercise
program. For example, the one or more motivational content tags can include at least two

tags corresponding to a single motivational content file. Moreover, the exercise program



10

15

20

25

30

35

WO 2007/081607 PCT/US2006/060989

-63-

may be stored on a computer-readable medium communicatively connected to the exercise
device, including a portable memory card received by an input device of the exercise device.
Further still, the one or more motivational content files are stored on the portable memory
card, and/or are audio or video.

In still other embodiments, the motivational content files are personalized for the user
of the exercise device, or the method includes accessing motivational content files
corresponding to a user preference. Moreover, the method for delivering an exercise
program may include dynamically modifying the exercise program.

As noted previously, a method for building an exercise program to be delivered to a
user of an exercise device, is provided herein, the method comprising: (i) defining one or
more program segments, each of the one or more segments defining: (a) a segment interval;
and (b) one or more operating parameters for controlling a moveable element of an exercise
device, the one or more operating parameters remaining constant during the segment
interval, and (i) inserting one or more motivational content tags, the one or more
motivational content tags corresponding to one or more motivational content files stored
independent of the one or more program segments.

In such a method a plurality of one or more motivational content tags refers to a
single motivational content file and/or one or more motivational content files are optionally
synchronized with the one or more operating parameters of the exercise device. Further,
such content files can include music or video.

In some embodiments, the method for building an exercise program further includes
packaging the exercise program; and providing the packaged exercise program to a user of
the exercise device. Packaging the exercise program can also include saving the exercise
program on a computer-readable medium such as, for example, a portable memory card
and/or saving the one or more motivational content files on a computer-readable medium.

The previously disclosed method, in which a packaged exercise program is
transferred to a user, may also include transferring the packaged exercise program to a user
by: the user downloading the packaged exercise program over a network; or storing the
packaged exercise program on a physical computer-readable medium and delivering the
physical computer-readable medium to the user. Further, the method may include obtaining
program parameters representative of the exercise program. Additionally, steps of defining
one or more program segments and inserting one or more motivational content tags are, in
some implementations, performed by user executable instructions in response to obtaining
the program parameters representative of the desired exercise program. Moreover, program

parameters representative of the exercise program can include at least one of: distance;
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duration; maximum speed; maximum incline; maximum resistance; minimum speed;
minimum incline; minimum resistance; average speed; average incline; average resistance;
climb; or exercise program type.

In yet another embodiment, a computer program product is contemplated for use with
an exercise device having a moveable element being controllable by one or more operating
parameters, the computer program product comprising a computer-readable medium
comprising computer-executable instructions having: (i) a plurality of program segments,
each of the plurality of program segments defining one or more operating parameters for
controlling a moveable element of an exercise device; and (ii) one or more motivational
content tags corresponding to one or more motivational content files, wherein the one or
more motivational content files are accessible by the exercise device and stored independent
of the plurality of program segments.

As may be appreciated, in light of the disclosure herein, the computer-readable
medium further comprises a database of the one or more motivational content files.
Optionally, the computer-readable medium is a portable memory card which may be in, for
example, one of a Secure Digital or DataFlash format.

The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described embodiments are to be considered
in all respects only as illustrative and not restrictive. The scope of the invention is, therefore,
indicated by the appended claims rather than by the foregoing description. All changes
which come within the meaning and range of equivalency of the claims are to be embraced

within their scope.
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What is claimed is:
1. An exercise device configured to enable a user to perform an exercise
program, the exercise device comprising:
a movable element for movement in performance of exercise by a user; and
a console operatively connected to said movable element, said console
comprising a data port configured to receive at least two types of portable memory
cards.

2. An exercise device as recited in claim 1, wherein said at least two types of
portable memory cards includes at least Secure Digital and DataFlash cards.

3. An exercise device as recited in claim 1, further comprising means for
accessing user data stored on a portable memory card received by said data port.

4. An exercise device as recited in claim 3, wherein said user data includes at
least one of an exercise program and personal indicators.

5. An exercise device as recited in claim 3, wherein said user data includes at
least an exercise program, said exercise program having data indicative of motivational
content and instructions for at least one control signal for changing one or more operating
parameters controlling said movable element.

6. An exercise device as recited in claim 3, wherein said means for accessing
user data selectively applies access protocols upon determining the type of portable memory
card received by said data port.

7. An exercise device as recited in claim 6, wherein said access protocols allow
said console to write information to said portable memory card.

8. An exercise system configured to enable a user to perform an exercise
program, the exercise system comprising;

an exercise mechanism comprising a moveable element for movement in
performance of exercise by a user, the exercise mechanism having one or more
operating parameters that control the moveable element; and

a data port operatively connected to said exercise mechanism, said data port
being adapted to receive and communicate with a portable memory card having any
of a plurality of formats, and wherein said data port facilitates control of said exercise
mechanism by an exercise program stored on said portable memory card.

9. An exercise system as recited in claim 8, further comprising:

a communication module operatively connected to said exercise mechanism
and said data port, said communication module being capable of accessing said

exercise program stored on said portable memory card.
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10. A system as recited in claim 8, wherein said plurality of formats includes at
least Secure Digital and DataFlash.
11. A system as recited in claim 9, further comprising;

a processor in communication with said exercise mechanism and said
communication module, wherein said processor delivers a control signal to said
exercise mechanism, and wherein said control signal is indicative of changing said
one or more operating parameters of said exercise mechanism.

12. A system as recited in claim 11, wherein said exercise program includes data
indicative of motivational content, and instructions for at least one control signal for
changing said one or more operating parameters.

13. A system as recited in claim 9, wherein said data port is integrated into a
control panel of the exercise system.

14. A system as recited in claim 9, wherein said portable memory card has user
data stored thereon, and wherein said communication module is configured to access said
stored user data.

15. A system as recited in claim 9, wherein said communication module is
configured to write user data to said portable memory card.

16. A system as recited in claim 15, wherein said user data is representative of at
least one measurable parameter of at least one of: (i) said user; or (ii) said exercise
mechanism.

17. A system as recited in claim 12, further comprising:

a user interface connected to said processor, said user interface allowing a
user to selectively control one or more of said one or more operating parameters; and

an output device connected to said processor, said output device being
adapted to deliver data representative of motivational content.

18. A system as recited in claim 17, wherein said output device is an audio output
device and wherein said data indicative of motivational content is audio, and wherein a user
of said user interface can selectively determine whether said audio data representative of
motivational content is delivered to said user by said audio output device.

19. A system as recited in claim 8, wherein said communication module includes
protocols for communicating with said portable memory card in any of said plurality of

formats.
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20. A system as recited in claim 11, wherein the exercise system further
comprises:

a program generation module in communication with said processor, said
generation module being adapted to create an exercise program in response to user
data.

21. A system as recited in claim 8, wherein said plurality of formats includes a
first format of restricted access by a general purpose computing system, and a second format
having unrestricted access by said general purpose computing system.

22. In an exercise system for delivering an preprogrammed exercise program to a
user, an exercise device having one or more moveable elements for movement in
performance of exercise by a user, the one or more moveable elements being controlled by
one or more operating parameters, the exercise device comprising;

an input device adapted to receive a portable memory card corresponding to
any of a plurality of protocols; and

a processor in communication with said input device, said processor
accessing one or more computer-readable media having computer-executable
instructions for:

determining a format of a portable memory card received by said
input device;

selectively applying protocols corresponding to said format of said
portable memory card;

accessing exercise data stored on said portable memory card; and

changing one or more operating parameters corresponding to said
accessed exercise data.

23. An exercise device as recited in claim 22, wherein said plurality of protocols

includes at least Secure Digital and multimedia.

24, An exercise device as recited in claim 23, wherein said multimedia protocol is
a DataFlash protocol.
25. An exercise device as recited in claim 22, wherein said one or more

computer-readable media have computer-executable instructions for writing exercise data to
said portable memory card.
26. An exercise device as recited in claim 22, wherein said exercise device

further comprises means for delivering the accessed exercise data to said user.
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27. An exercise device configured to enable a user to perform an exercise
program, the exercise device comprising:
a movable element for movement in performance of exercise by a user; and
a control panel operatively connected to said movable element, said control
panel comprising a data port configured to receive one or more memory cards
following industry standard protocols.

28. An exercise device configured to enable a user to perform an exercise
program, the exercise device comprising:

a movable element for movement in performance of exercise by a user; and

a console operatively connected to said movable element, said console
comprising a data port configured to receive at least one portable memory card
having at least one control signal to control movement of the movable element and
motivational content presentable to the user in performance of exercise.

29. An exercise device as recited in claim 28, wherein said at least one portable
memory card includes either a Secure Digital card or a DataFlash card.

30.  An exercise device as recited in claim 28, further comprising means for
accessing user data stored on a portable memory card received by said data port.

31. An exercise device as recited in claim 30, wherein said user data includes at
least one of an exercise program and personal indicators.

32. An exercise device as recited in claim 30, wherein said user data includes at
least an exercise program, said exercise program having data indicative of motivational
content and instructions for at least one control signal for changing one or more operating
parameters controlling said movable element.

33. An exercise device as recited in claim 30, wherein said means for accessing
user data selectively applies access protocols upon determining the type of portable memory
card received by said data port.

34, An exercise device as recited in claim 33, wherein said access protocols allow

said console to write information to said portable memory card.
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