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LOCATION-AWARE FITNESS TRAINING 

DEVICE, METHODS, AND PROGRAM 
PRODUCTS THAT SUPPORT REAL-TIME 

INTERACTIVE COMMUNICATION AND 

AUTOMATED ROUTE GENERATION 

PRIORITY CLAIM AND RELATED 

APPLICATIONS 

The present application is a continuation of US. patent 

application Ser. No. 10/759,289, ?led on Jan. 16, 2004, now 
US. Pat. No. 7,292,867 and entitled “Location-Aware Fitness 

Training Device, Methods, and Program Products that Sup 
port Real-Time Interactive Communication and Automated 

Route Generation” Which is incorporated herein by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates in general to location-aWare 

electronic devices, and in particular, to apparatus, methods, 
and program products facilitating the routing, scheduling, 
and real-time monitoring of outdoor activities, such as human 
?tness activities. 

2. Description of the Related Art 

As Global Positioning System (GPS) technology has 
matured, location-aWare electronics have been integrated into 
a number of different mobile platforms, such as automobiles, 

mobile telephones, tWo-Way radios, and hand-held GPS 
receivers, in order to provide location-based information. 

US. Pat. No. 6,013,007 to Root et al., Which is incorporated 
herein by reference, discloses that a GPS receiver may addi 

tionally be implemented Within an athlete’s portable perfor 
mance monitor to enable the performance monitor to record 

and to present the athlete With accurate performance infor 

mation, such as distance traveled and pace. 

SUMMARY OF THE INVENTION 

While it is useful to leverage location-aWare electronics to 

apprise an athlete of accurate performance information, the 
present invention recogniZes that conventional portable GPS 
enabled electronic devices suffer from a number of shortcom 

ings, including the folloWing: 
(1) Conventional portable GPS-enabled electronic devices 

do not support automated tWo -Way data communication; 

(2) Conventional portable GPS-enabled devices do not 
permit a remote trainer or other user to easily monitor 

substantially real-time performance information of a 

human user (e. g., athlete) equipped With a portable GPS 
enabled device or to communicate With the human user 

in real-time; 
(3) Conventional portable GPS-enabled devices do not 

have an associated user interface that permits a user to 

easily generate, select, and schedule routes to be tra 

versed, for example, in the course of a human ?tness 

activity; and 
(4) Conventional portable GPS-enabled devices do not 

have an associated user interface that permits a user to 

graphically and intuitive vieW, annotate and share loca 

tion-speci?c route, performance and environmental 
information. 

These and other shortcomings in the art are addressed and 

overcome by the present invention. In one embodiment, the 

present invention provides a portable ?tness device including 
a global positioning system (GPS) receiver that receives GPS 
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2 
signals, a Wireless Wide-area netWork transmitter supporting 
communication over-the-air to a Wireless communication 

netWork, and a processing unit coupled to the GPS receiver 

and the Wireless Wide-area netWork transmitter. The process 

ing unit receives the time-stamped Waypoints from the GPS 
receiver and determines athletic performance information 
and route information from the time-stamped Waypoints. The 

processing unit further outputs at least one of the athletic 

performance information and the route information to the 

Wireless communication netWork during a human ?tness 

activity via the Wireless Wide-area netWork transmitter. 

In other embodiment, the present invention includes a com 

puter-based method supporting user route determination. 

According to the method, the computer, for example, a server 

computer system executing a route generation module, 
receives at least one route criterion including at least one of 

route length and route duration. In response to receipt of the 

at least one route criterion, the computer system automati 

cally generates one or more routes satisfying the at least one 

route criterion for user selection, Where each such route rep 

resents a physical path that may be traversed by a human 

during a ?tness activity. The routes are thereafter presented to 

a user for selection. In response to user selection of at least 

one route, the computer transmits information regarding the 

route to a portable ?tness device, for example, via a Wireless 

Wide area netWork. 

All objects, features, and advantages of the present inven 
tion Will become apparent in the folloWing detailed Written 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 

are set forth in the appended claims. HoWever, the invention, 
as Well as a preferred mode of use, Will best be understood by 

reference to the folloWing detailed description of an illustra 

tive embodiment When read in conjunction With the accom 

panying draWings, Wherein: 

FIG. 1 is a schematic diagram of an exemplary environ 

ment in Which the present invention may be practiced; 

FIG. 2A is a schematic block diagram of an illustrative 

portable ?tness device in accordance With the present inven 

tion; 
FIG. 2B is a layer diagram of an exemplary softWare con 

?guration of a portable ?tness device in accordance With the 

present invention; 
FIG. 3 is a layer diagram of an illustrative softWare con 

?guration of a server computer system providing an auto 

mated Web -based route generation, route j oumaling and route 

visualiZation service in accordance With the present inven 

tion; 
FIG. 4A depicts an exemplary graphical user interface of a 

route WiZard through Which a remote user may build a route, 

search for a route Within a route database, and select routes 

Within a predetermined training plan; 

FIG. 4B illustrates an exemplary route WiZard graphical 

user interface through Which a user may enter parameters and 

attributes of a neW route; 

FIG. 4C depicts an exemplary route Wizard graphical user 

interface through Which a user may search a route database 

for an existing route; 

FIG. 4D illustrates an exemplary route Wizard graphical 

user interface that presents a navigable geographical map 

populated With graphical indications of locations for Which 

preexisting maps are stored Within the route database; 
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FIG. 4E depicts an exemplary route WiZard graphical user 

interface Within Which a user may identify a selected route for 

detailed vieWing; 
FIG. 4F depicts an exemplary route Wizard graphical user 

interface that presents a detailed description of a route and 

permits the user to upload the route to a portable ?tness 

device; 
FIG. 5A illustrates an exemplary graphical user interface 

of a training journal through Which a user may vieW routes 

traversed With a portable ?tness device in accordance With the 

present invention; 
FIG. 5B depicts an exemplary graphical user interface of a 

training journal entry detailing a particular route traversed 
With a portable ?tness device in accordance With the present 

invention; and 
FIG. 5C illustrates an exemplary graphical user interface of 

a training journal entry shoWing a route vieW in Which mul 

tiple route and/ or performance parameters are concurrently 
graphically presented in a banded format along a route path. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 

EMBODIMENT 

With reference noW to the ?gures, and in particular With 

reference to FIG. 1, there is depicted an exemplary embodi 

ment of an environment in Which the methods, systems, and 

program products of the present invention may advanta 
geously be practiced. In particular, FIG. 1 illustrates an envi 

ronment 10 in Which a location-aWare portable ?tness device 

12 is utiliZed by an athlete 14 While engaged in a ?tness 

activity, such as running, cycling, hiking, skiing, etc. 
As shoWn, environment 10 includes a constellation of 

earth-orbiting global positioning system (GPS) satellites 20. 
As is knoWn in the art, GPS satellites 20 continuously emit 

GPS signals 22, Which enable GPS-equipped devices, such as 
portable ?tness device 12, to continuously determine their 
position, velocity, and bearing as long as a su?icient number 

of GPS satellites 20 can be acquired. 

Environment 10 further includes a Wireless Wide-area net 

Work (WAN) communication system including a plurality of 
geographically distributed cellular telephone toWers 30 and 
base station systems (BSS) 32 (only one of each is illustrated 

for simplicity). Cellular telephone toWer 30 includes one or 

more antennae 34 supporting long range tWo-Way radio fre 

quency communication With mobile telephones and other 

Wireless devices, such as portable ?tness device 12. The radio 

frequency communication betWeen antennae 34 and portable 

?tness device 12 may utiliZe radio frequency signals 36 con 

forming to any knoWn or future developed Wireless protocol, 

for example, CDMA, GSM, EDGE, 3G, etc. The information 
transmitted over-the-air by BSS 32 and cellular communica 

tion toWer 30 to portable ?tness device 12 may be farther 

transmitted to or received from one or more additional circuit 

sWitched or packet-sWitched communication netWorks, 

including, for example, the Internet 40. 
As is Well knoWn to those skilled in the art, Internet 40 is a 

WorldWide collection of servers, routers, sWitches and trans 

mission lines that employ the Internet Protocol (IP) to com 

municate data. For example, Internet 40 may be employed to 

communicate data betWeen any of server computer system 

42, client computer system 44, and portable ?tness device 12. 
For example, as described further beloW, Internet 40 may be 

utiliZed to communicate to portable ?tness device 12 route 

information from a route database 52 stored Within data stor 

age 50 associated With server computer system 42. Similarly, 

portable ?tness device 12 may transmit route and perfor 

mance information to server computer system 42 for storage 
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4 
in training journal database 54 via Internet 40, BSS 32, and 
cellular communication toWer 3 0. In addition, a user stationed 

at a remote client computer system 44, for example, athlete 14 

or a remote trainer, may access real-time or historical perfor 

mance information regarding the training of athlete 14 via 

server computer system 42 and Internet 40. 

Referring noW to FIG. 2A, there is illustrated a high-level 

block diagram of an exemplary implementation of portable 
training device 12 in accordance With the present invention. 

As illustrated, portable training device 12 includes a central 

processing unit (CPU) 60 that controls the operation of por 
table ?tness device 12 in accordance With client softWare 154 

described further beloW With respect to FIG. 2B. As shoWn, 

CPU 60 is coupled, either directly or indirectly to a variety of 

different components Within portable ?tness device 12. For 
example, portable ?tness device 12 includes an internal 

memory device 62 for storing the client softWare, as Well as 

various route, performance and environmental information 
regarding a training activity of athlete 14. The storage pro 
vided by internal memory device 62 may be further aug 

mented by a removable storage medium inserted Within 

removable memory slot 64 and/or dedicated audio storage 66 

for storing audio data. The audio data may include, for 

example, music tracks encoded in MP3 format, synthesiZed 
human speech tracks, voice annotations by athlete 14 
recorded via an internal or external microphone 68, as Well as 

other audio data. 

In addition to microphone 68, portable ?tness device 12 

may include a number of other input/output (I/O) devices. For 

example, portable ?tness device 12 may include one or more 

manually manipulable input buttons 80 that permit athlete 14 
to annotate a route While athlete 14 is traversing the route 

and/or to enter desired settings of portable ?tness device 12. 

Portable ?tness device 12 may also include a speaker 82 and 

display 84 through Which portable ?tness device 12 may 
present real-time performance information (e.g., elapsed dis 
tance, elapsed time, pace, distance to go, heart rate, etc.), 
turn-by-tum directions, real-time remote training recommen 
dations, and other information in either an audio or visual 

format. 

Portable ?tness device 12 is equipped With a poWer supply 

90 that poWers CPU 60 and the other components of portable 

?tness device 12. PoWer supply 90 includes a battery and may 

further have an associated poWer port 92 through Which the 

battery may be charged from an AC poWer source. Altema 

tively, the battery Within poWer supply 90 may be charged 
utiliZing a Wireless inductive charging device, as is knoWn in 

the art. 

Portable ?tness device 12 further includes a GPS receiver 

100 and associated GPS antenna 102 that receive GPS signals 

22 from GPS satellites 20. GPS receiver 100 processes GPS 

signals 22 to present to CPU 60 time-stamped Waypoints, 

Which include at least a time, a latitude, and a longitude. If at 

least four GPS satellites 20 have been acquired, the time 

stamped Waypoints presented to CPU 60 by GPS receiver 100 
preferably further include an elevation. As discussed further 

beloW, the time and position information supplied by GPS 
receiver 100 is utiliZed by client softWare 154 running on 

CPU 60 to build a record of a route traversed by athlete 14 and 

to determine performance information (e. g., elapsed distance, 
elapsed time, pace, distance to go, heart rate, etc.) regarding 
the athlete’s traversal of the route. 

Portable training device 12 supports tWo-Way Wireless 
WAN communication With cellular telephone toWer 30 With 

WAN Wireless transceiver 104 and its associated antenna 106. 

As knoWn to those skilled in the art, WAN Wireless trans 

ceiver 104 includes a receiver for receiving radio frequency 
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signals 36 and a transmitter for transmitting radio frequency 
signals 36. As discussed in greater detail below, radio fre 
quency signals 36 may include route information transmitted 

to portable ?tness device 12, route and performance informa 
tion transmitted from portable ?tness device 12, settings for 
portable ?tness device 12, and one or tWo-Way voice commu 

nication (e.g., a voice conversation betWeen athlete 14 and a 

remote trainer stationed at remote client computer 44). The 

data sent and received by WAN Wireless transceiver 104 may 

alternatively be communicated via an optional data port 108, 
Which may employ short range Wired or Wireless communi 

cation (e.g., RS-232 or infrared). 
In order to support communication With other electronics 

Within close range, portable ?tness device 12 may be further 

equipped With one or more local Wireless interface(s) 110 and 

associated antennae 112. For example, local Wireless inter 

face(s) may include interfaces for 802.1 1x, Bluetooth, 900 
mHZ communication or the like. UtiliZing such technologies, 

portable ?tness device 12 may communicate With or sense 

data from a heart rate monitor 120, headphones 122, shoes 

124, and a Watch 126 Worn by athlete 14 during a ?tness 

activity. In this manner, portable ?tness device 12 may gather 
information regarding athlete 14, such as his/her heart rate 

and body temperature, and if the athlete’s shoes 124 are 

equipped With an RFID tag, the shoes 124 Worn during the 

?tness activity. Portable ?tness device 12 may similarly 
present to the user performance, directional and training 
information via Watch 126 and headphones 122. 

Of course, in alternative embodiments, portable ?tness 
device 12 may sense or communicate With particular devices 

utiliZing Wired or Wireless interfaces. For example, micro 

phone 68 may alternatively be incorporated Within Wireless 
headphones 122, and heart rate monitor 120 may alternatively 
be coupled to CPU 60 via a Wired interface. Thus, those 

skilled in the art Will appreciate from the block diagram 

provided in FIG. 2A, that any number of internal or external 

devices and sensors, such as temperature and barometric 

pressure sensor 130, may be coupled to CPU 60 via either 

Wired or Wireless interfaces. In this manner, client softWare 

running on CPU 60 may associate With the time and position 

information provided by GPS receiver 100 various data of 
interest regarding athlete 14, his/her environment and the 

route being traversed. The data may be stored locally by 
portable ?tness device 12, for example, Within internal 
memory device 62, or transmitted over-the-air by WAN Wire 

less transceiver 104, possibly in real time. 
With reference noW to FIG. 2B, there is illustrated a layer 

diagram of an exemplary softWare con?guration of portable 
?tness device 12 in accordance With one embodiment of the 

present invention. As illustrated, the softWare con?guration 
of portable ?tness device 12 includes at a loWest level an 

operating system (OS) 150 that provides a collection of ser 

vices, such as thread scheduling, memory management, inter 
rupts, etc., that may be accessed by higher-level softWare. 
Running on top of operating system 150 is a runtime envi 

ronment 152, such as one of the JAVA or BREW runtime 

environments. Finally, the softWare con?guration of portable 
?tness device 12 includes a portable ?tness device client 154 

running on top of runtime environment 152. Portable ?tness 

device client 154 may be doWnloaded to portable ?tness 

device 12 over-the-air, for example, via the Wireless WAN and 
WAN Wireless transceiver 104. 

As illustrated, portable ?tness device client 154 comprises 
a number of individual modules, each performing a function 

of portable ?tness device 12. Those skilled in the art Will 

appreciate that the illustrated modules are illustrative rather 

than exhaustive, and that portable ?tness device client 154 
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6 
may include additional or alternative modules to support or 

extend the functionality of portable ?tness device 12. 
As shoWn in FIG. 2B, the modules Within portable ?tness 

device client 154 preferably include a number of reader mod 

ules 160-166. GPS reader 160 receives from GPS receiver 

100 time-stamped Waypoints including at least time, latitude 
and longitude information, and, depending upon implemen 
tation and the number of GPS satellites 20 from Which GPS 

signals 22 Were received, elevation and error information. 

UtiliZing the time-stamped Waypoints received from GPS 
receiver 100, GPS reader 160 calculates performance and 
route information for athlete 14. For example, GPS reader 

160 may determines the start time at Which a route Was begun, 

an elapsed time, an elapsed distance, distance remaining in 
the route, elevation change, average elevation, current pace, 
average pace, bearing, etc. 

The remainder of readers 160-166, for example, heart rate 

reader 162 and annotation reader 164, similarly obtain input 
data and associate the input data With a corresponding time 

stamped Waypoint obtained by GPS reader 160. Readers 162 
166 may also perform additional calculations to determine 

instantaneous, differential or cumulative quantitative charac 
teriZations of the route, the performance of athlete 14 or of 

his/her environment. Thus, for example, heart rate reader 162 

may obtain an instantaneous heart rate reading from heart rate 

monitor 120, associate that heart rate reading With the time 

stamped Waypoint obtained by GPS reader 160, and calculate 
an average heart rate. Similarly, annotation reader 164 may 

store a route annotation entered by athlete 14 via input buttons 

80 or microphone 18 With a time-stamped Waypoint obtained 

by GPS reader 160. 

The data gathered and calculated by readers 160-166 are 
then parsed and formatted by formatter 170 into a predeter 

mined data format that associates the performance and route 

data With a timestamp and geographical location. The par 

ticular data format employed by data formatter 170 is imple 
mentation-dependent, but is preferably compact to conserve 
the capacity of internal memory device 62 and the bandWidth 

of the communication link betWeen portable training device 
12 and the Wireless WAN. Storage capacity and Wireless 

communication bandWidth may further be conserved by 

applying a data compressor 172 to the formatted data pro 

duced by data formatter 170. 

After data obtained and calculated by readers 1 60-1 66 have 

been formatted by data formatter 170 and optionally com 

pressed by data compressor 172, the data are either stored 
Within internal memory device 62 (or audio storage 66 or a 

removal memory loaded in removable memory slot 64) or are 

transmitted over-the-air via WAN Wireless transceiver 104. 

Upload manager 174 and route and performance recorder 176 

determine Whether or not to upload and/ or store data locally 

based upon one or more criteria, for example, Whether WAN 

Wireless transceiver 104 can acquire a connection to the Wire 

less WAN, the available storage Within internal memory 
device 62, an indication of Whether or not a remote user is 

tracking the training of athlete 14 in real-time, and/or other 
criteria. If, based upon these and/or other criteria, upload 
manager 174 decides to upload the formatted and compressed 

data, upload manager 174 outputs the data via WAN Wireless 
transceiver 104 and antenna 106 to client computer system 44 

and/or server computer system 42 utiliZing radio frequency 
signals 36. Data transmitted to client computer system 44 is 

typically graphically presented Within a display device, and 
data transmitted to server computer system 42 is typically 

stored Within training journal database 54. 
As noted above, portable training device 12 may altema 

tively receive data over-the-air from the Wireless WAN. In a 



US 7,805,149 B2 

7 
preferred embodiment, the data received over-the-air from 
the Wireless WAN may include route information transmitted 

by server computer system 42 from route database 52, set 

tings of portable ?tness device 12 transmitted by server com 

puter system 42 or client computer system 44, and training 

recommendations transmitted from server computer system 

42 or client computer system 44. Route information, Which 

may be identi?ed as such, for example, by an XML header, is 

received, processed and stored by route storage manager 182. 
The route information may be, for example, tum-by-turn 
directions keyed to particular geographical areas de?ned by a 

latitude and longitude range duple. By storing route informa 
tion in this format, When GPS reader 160 obtains a time 

stamped Waypoint falling Within a particular geographic area 
de?ned by a latitude and longitude range duple, audio pre 
sentation module 192 can present an audible instruction to 

athlete 14 via speaker 82 and/or headphones 122 to direct 
athlete 14 hoW to traverse a desired route. 

Settings data, Which may be identi?ed as such, for 

example, by an XML header, is initially received, processed, 
and output by data decompressor 180 is then subsequently 
processed by settings manager 184. For example, settings 
manager 184 may utiliZe settings data to update storage loca 

tions Within internal memory device 62 governing particular 
aspects of the operation of portable training device 12. In 
addition, based upon the received settings, settings manager 
184 may notify upload manager 174 or route and perfor 
mance recorder 176 to initiate upload or storage of route and 

performance information. 

Training recommendations received, processed and output 
by data decompressor 180 are subsequently processed by 
training input manager 186. These training recommendations 
preferably take the form of either voice data communicated 

by a human trainer utiliZing, for example, a voice-over-IP 

(VoIP) connection to portable training device 12, or a prede 
termined data command representing an audio message. In 

the former case, training input manager 186 exports the audio 
data directly to audio presentation module 192, Which, in 
turn, directly presents the audio data to athlete 14 via head 

phones 122 and/or speaker 82. If, hoWever, the training rec 
ommendation takes the form of a data command representing 

an audio message, training input manager 186 locates an 

audio track Within audio storage 66 or internal memory 

device 62 corresponding to the data command and presents 
the audio track to audio presentation module 192 for subse 

quent presentation to athlete 14. In this manner, a remote 

trainer, Who may be stationed at client computer system 44, 
may provide training recommendations directly to athlete 14 
in substantially real-time. And, if portable training device 12 
is equipped With a microphone 68, athlete 14 may similarly 
communicate audibly With the remote trainer (e.g., via VoIP) 
through the execution of annotation reader 164 data formatter 

170, data compressor 172 and upload manager 174. 

Audio presentation module 192 is also preferably equipped 
to present, in audio format, tum-by-turn directions correcting 
the course of an athlete 14 to return to a route if a turn is 

missed, as Well as turn-by-turn directions providing the most 

direct return path to the starting point. Such tum-by-turn 
directions are preferably computed by server computer sys 
tem 42 based upon real time location information received 

over-the-air from portable ?tness device 12 and then trans 

mitted to portable ?tness device 12, again utiliZing over-the 
air communication via the Wireless WAN. Audio presentation 

module 192 may also be utiliZed to decode and present audio 

entertainment tracks, such as the MP3 ?les stored Within 

audio storage 66. 
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8 
As farther depicted in FIG. 2B, portable ?tness device 

client 154 includes a visual presentation module 190 that 

manages the presentation of route, performance and environ 
mental information to athlete 14 via optional display 84 and/ 

or the display of Watch 126. It should be noted, hoWever, that 

it is presently preferred to present data of all types to athlete 
14 during the course of a ?tness activity in audio format so 

that the concentration and attention of athlete 14 is not 

diverted from training efforts. 

Finally, route publication manager 194 of portable ?tness 
device client 154 supports the sharing of routes betWeen 

multiple portable ?tness devices 12, for example, utiliZing the 
local Wireless interface 110, WAN Wireless transceiver 104, 

or data port 108. In this manner, an athlete 14 can directly 

share selected routes (e.g., as identi?ed utiliZing input buttons 

80) to other athletes having compatible portable ?tness 
devices 12. 

Referring noW to FIG. 3, there is depicted a layer diagram 
of an exemplary softWare con?guration of server computer 

system 42 of FIG. 1 that, in accordance With the present 

invention, provides an automated Web-based route genera 

tion, route journaling and route visualiZation service. The 
service may be restricted to users that have been issued login 

IDs and passWords, and may further be offered in exchange 

for a subscription fee. 

As shoWn, at the loWest layer the softWare con?guration of 

server computer system 42 includes an operating system (OS) 
210, Which is preferably one of the commercially available 

operating systems, such as WindoWs, UNIX, LINUX, AIX, 
etc. OS 210 has an associated application programming inter 

face (API) 212 though Which middleWare and application 
programs may access the services of OS 210. 

Running on top of OS 210 is a hypertext transport protocol 

(HTTP) server 214, Which, as is Well knoWn in the art, com 
municates data over Internet 40 utiliZing HTTP. In particular, 

HTTP server 214 supports data communication With portable 

?tness device 12 and one or more remote client computers 44 

utiliZing HTTP. Communication With server computer sys 

tem 42 may alternatively or additionally be conducted utiliZ 

ing a sockets layer interface or other loWer layer protocol 

running over IP. 

In addition to HTTP server 214, the application softWare of 

server computer system 42 includes a number of different 

modules supporting the client-side functionality provided by 
portable ?tness device client 154. In the depicted embodi 

ment, these modules include a route generation and publica 

tion module 220, a data recorder module 226, and a visual 

iZation module 230. Those skilled in the art Will again 

appreciate that alternative or additional modules may be 

implemented Within server computer system 42 in order to 

provide or extend the described or additional functionality. 

Route generation and publication module 220 generates 
routes to be traversed by athletes 14 during ?tness activities, 
stores the routes Within route database 52 (FIG. 1) for subse 

quent access, and doWnloads the routes to portable ?tness 

devices 12. In a preferred embodiment, route generation and 

publication module 220 includes a route WiZard 222, Which, 

as described beloW With respect to FIG. 4A-4F, guides a user 

through a step-by-step process for generating routes having 
desired parameters and attributes. As shoWn in FIG. 3, route 

generation and publication module 220 preferably accesses a 

local or remote map database 224 that stores street and/ or trail 

information in association With at least latitude and longitude 

information, and preferably elevation information. Thus, 
given at least one terminal point (e.g., a starting point), route 
generation and publication module 220 is able to construct 

one or more routes having a desired length, elevation pro?le, 
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and other parameters and attributes. Routes generated by 
route generation and publication module 220 are stored for 

subsequent access Within route database 52. 

Once a particular route is scheduled by an athlete 14 as 

discussed further beloW, route generation and publication 
module 220 transforms the route into a sequence of tum-by 

turn instructions and publishes the route to a portable ?tness 

device 12 via HTTP server 214 and the Wireless WAN. 

Because route generation and publication module 220 can 

obtain elevation information along a desired route directly 

from map database 224, route generation and publication 
module 220 is also able to advantageously supply, in conjunc 
tion With a route, elevation information for the route. In this 

manner, the elevation information supplied by route genera 
tion and publication module 220 can assist or replace the 

elevation information provided by GPS receiver 100. Thus, if 
less than four GPS satellites 20 are acquired, or if GPS 

receiver 100 is not designed to process elevation information, 
portable ?tness device 12 can still determine elevation-de 

pendent route and performance data regarding a route tra 

versed by athlete 14. 
Data recorder module 226 receives route and performance 

information from portable training device 12 via the Wireless 
WAN and/or local Wireless interface 110 and/or data port 108 

and utilizes such data to build a virtual training journal for 

athlete 14 Within training journal database 54. As noted pre 

viously, depending upon the operation of the upload manager 
174 and route and performance recorder 176 Within portable 

?tness device client 154, data recorder module 226 can build 

a journal entry describing the traversal of a particular route in 

substantially real time (i.e., during traversal of the route). 
Data recorder module 226 also preferably supports an inter 
face through Which a route recorded by data recorder module 

226 can be exported to route database 52 for subsequent 

vieWing, selection and scheduling Within a user’s training 

journal. 
The exemplary softWare con?guration of server computer 

system 42 ?nally includes visualization module 230. Visual 

ization module 230 supports one or more interfaces through 

Which users of remote client computer systems 44 can vieW 

and/or annotate the data recorded Within training journal 
database 54 by data recorder module 226. In the depicted 

embodiment, visualization module 230 includes training 
journal interface 232, Which, as described in detail beloW, 
permits an athlete 14 to vieW and/ or annotate a journal entry 

describing a route traversed during a ?tness activity after 

completion of the route traversal. In a preferred embodiment, 
visualization module 230 further includes a real-time inter 

face 234 through Which a user at a remote client computer 

system 44 may vieW, in substantially real time, data logged 
Within training journal database 54 for one or more athletes. 

Thus, for example, a spectator having access to Internet 40 

can vieW the real-time standings of multiple competitors in a 

?tness activity, such as a marathon, cycling race, or other 

competitive event. Similarly, a remotely located trainer hav 
ing access to Internet 40 via a client computer 44 can vieW the 

progress of one or more athletes 14 engaged in one or more 

training activities in substantially real time. 
V1sualization module 230 also preferably includes support 

for the export of selected journal entries betWeen accounts of 

different users of the back-end service provided by server 

computer system 42. For example, visualization module 230 
preferably permits a user to transmit a journal entry repre 

senting a traversal of a route via email. In addition, visualiza 

tion module 230 may permit a user to create a “buddy” 

account that may be accessed and even annotated by guest 

users. In this manner, if the services provided by server com 
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10 
puter system 42 are provided for a subscription fee, marketing 
of the service is enhanced by the ability of non-subscribers or 

subscriber having reduced-cost subscriptions to vieW journal 
entries created by exercise partners. 

Referring noW to FIGS. 4A-4F, there are illustrated a 

sequence of graphical user interface (GUI) WindoWs pre 
sented by route Wizard 222 to a user of client computer system 

44 by HTTP server 214. As noted above, route Wizard 222 

provides a graphical and intuitive interface through Which a 

remote user can automatically build, search for, and/ or sched 

ule routes to be traversed during a ?tness activity. 

In order to access route Wizard 222, a user stationed at a 

remote client computer system 44 ?rst logs into server com 

puter system 42 via Internet 40 and HTTP server 214. As is 

Well knoWn to those skilled in the art, the login process 

typically includes the entry by the remote user of a login ID 

and passWord or other authentication information to server 

computer system 42, Which then authenticates the identity of 
the user by reference to the user database or the like. 

Following the preliminary authentication process, an 
exemplary embodiment of route Wizard 222 ?rst presents a 

graphical user interface (GUI) WindoW 250 to the user. Within 

GUI WindoW 250, the user is prompted to select one of three 

options 252, 254 and 256, Which are each associated With a 

respective one of radio buttons 25811-2580. Thus, the user is 

permitted to build a neW route (option 252), search for an 

existing route Within route database 52 (option 254), and 
access one or more routes Within a pre-packaged training plan 

(option 256). After the user has indicated a preference among 
options 252-256 by selecting one of radio buttons 258a-c 

utilizing cursor 262 or a keyboard, the user selects Next 

button 260 to proceed to the next step. 

If the user selected option 256 indicating that the user 

desires to select a pre-packaged training plan, route Wizard 

222 may subsequently present the user With one or more 

additional WindoWs in Which a training plan meeting the 
user’s needs and desires is designed. Route Wizard 222 then 

automatically populates the training j oumal of the user With a 

schedule of ?tness activities that conform to the distance, 

time and/ or other parameters of the training plan. Thereafter, 
the user may be permitted to build or search for routes Within 

route database 52 as described beloW With respect to FIGS. 

4B-4F in order to ful?ll the requirements of the scheduled 

?tness activities. 

Assuming that the user selects option 252 of GUI WindoW 

250 in order to build a neW route, route Wizard 222 next 

presents to the user the GUI WindoW 270 shoWn in FIG. 4B. 

As shoWn in FIG. 4B, WindoW 270 includes a number of GUI 

components prompting the user to enter parameters for the 

neW route to be built and, optionally, desired attributes of the 

route. 

Speci?cally, the user is ?rst prompted in section 272 to 

designate a starting point of the route (Which in this embodi 
ment is also the ending point) by entering a street address or 

ZIP code or by selecting a route Within route database 52 

having the desired starting point. Next, the user is prompted in 
section 274 to enter a desired overall length of the route, 

speci?ed either by distance or by time. If time is utilized to 

specify the length of the route, a desired or historical average 

pace is preferably entered so that a route distance can be 

computed. In addition to the route parameters collected in 

sections 272 and 274, GUI WindoW 270 may also prompt the 
user to enter optional route attributes. In the illustrated 

embodiment, the optional route attributes include a maximum 

distance that the route may extend from the starting point, a 

desired elevation pro?le of the route, a desired pattern of the 

route, a desired safety characterization of the route, a desired 












