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(57) ABSTRACT

A sports electronic training system, and applications thereof,
are disclosed. In an embodiment, the system comprises at
least one monitor and a portable electronic processing device
for receiving data from the at least one monitor and providing
feedback to an individual based on the received data. The
monitor can be a motion monitor that measures an individu-
al’s performance such as, for example, speed, pace and dis-
tance for a runner. Other monitors might include a heart rate
monitor, a temperature monitor, an altimeter, et cetera. Feed-
back provided to a user typically includes, for example, train-
ing information such as whether the user is satistying specific
workout and/or training criteria. In an embodiment, the func-
tionality of the sports electronic training system is enhanced
by enabling the portable electronic processing device to inter-
act with other devices and applications, for example, using
the Internet.
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FITNESS LEVEL

AGE BEGINT  BEGIN?2 INT 1 INT 2 INT 3 ADVAN
MALES
20-24 <43 44-50 51-68 5963 04-68 69+
25-29 <42 43-48 49-55 56-60 61-65 b6+
30-34 <40 41-45 46-53 54-57 58-62 63+
35-39 <38 39-43 44-50 51-3 56-60 o1+
40-44 <3 36-41 42-48 49-52 83-57 58+
45-49 <3 35-39 40-45 46-49 50-54 55+
50-54 <32 33-36 37-43 44-47 48-52 53+
55-59 <30 31-34 3541 42-45 46-49 50+
60-65 <28 29-32 33-38 3942 43-46 47+
FEMALES

20-24 <36 37-41 4246 47-51 52-57 58+
2529 <3 36-40 41-44 45-49 50-55 56+
30-34 <3 34-37 38-42 43-46 47-52 53+
35-39 <3 32-35 36-40 41-44 45-50 o1t
40-44 <29 30-33 34-37 38-41 42-47 48+
45-49 <2 28-31 32-35 36-38 39-44 45+
50-54 <25 26-29 30-32 33-36 37-42 43+
95-59 <2 24-271 28-30 31-33 34-39 40+
60-65 <2 22-24 252/ 28-30 31-36 37+

FIG. 27



US 2009/0047645 Al

Feb. 19,2009 Sheet 46 of 63

Patent Application Publication

AL TAN

ON S3A

(NIVOY AL
ONNO4 1ON
dOLINOW ¥H

SININO4NOD

\

018¢

8¢ Ol

8082 —

<3 9087~

7080—

aNoN ]

[~

HOLYM

| ONIHO¥VIS |

[T~

JOLINOW ¥H

_

Gevvzy |

4O LINOW NOILOW

SININOdWOD

SONILLS 135
d313N003d

dINIVHL
INOHdI13L
V1vQ TYNOSY3d
SLINN

\

¢08z

SONILL3S

\

vt




US 2009/0047645 Al

Feb. 19,2009 Sheet 47 of 63

Patent Application Publication

<[ _FLVGIA + MOT

N ~—=""\ 09Ny
|« S3A
L T INIDTY
INOHdITAL
\
2062

6¢ Ol

SONILLAS 138y
4313K0d3d
SININOWOD
JANIVHL

VLVQ TYNOSYH3d
S1INN

SONILLIS

\

0ve




US 2009/0047645 Al

Feb. 19,2009 Sheet 48 of 63

Patent Application Publication

YYLS SLY0dS SOy [

YINIVYL SNOWY4 [
v [
Vi3 X

3010A

\

900¢

A

HSINVdS [

NvivL O

NvAy39 [ INZINO YOVa33
HONZed O __ VRIINDIOVEE
HSONT (X T F010A__:
1I0A YaNIvAL

\ \

y00€ 200¢

SONILLIS 1353
d313N0d3d
SLIN3NOdINOD

INOHd3 1AL
VLvQ TYNOSH3d
SLINN

SONILL3S

\
0T




US 2009/0047645 Al

Feb. 19,2009 Sheet 49 of 63

Patent Application Publication

43H10
WX 0'G
WX O0E
WX 0°¢
WX O}
WX G0

OXOOOO

1€ Ol

SANOLSATA

INON L

INOLSTTIW AN X
SONOS N3Im13g [

\

y0LE

IWAY3INI

INJINOJ XOvEa33d

\

C0IE

dINIVHL

\

¢00€




US 2009/0047645 Al

Feb. 19,2009 Sheet 50 of 63

Patent Application Publication

31vY LHYIH
vy IaNls X
v X
SINOTYI <= A _
L ___ANJINOO MOVEQddd
JONVLSIO [X TWANTINI ¥ovaa3s
I 3910/
INJLNOD YINIVYL
\ \
202¢ 200¢



US 2009/0047645 Al

Feb. 19,2009 Sheet 51 of 63

Patent Application Publication

80¢¢
\
6v8 Sd3LS
Ge:)  900ZNNroz - aam
(- [
\
0LES

€€ Old

80EE
\

906€—

| —A

68 Sdi1S

i

10:00

| >

JAIL 1353

d3dVdTIvM
NO AV1dSId

SN

~10¢ee

4313W003d

\

COEE

SONILLIS 13534

SININOJWOD
d3INIVHL
INOHd313L
VLVQ TYNOSY3d
SLINN

SONILLIS

\

Al A




US 2009/0047645 Al

Feb. 19,2009 Sheet 52 of 63

Patent Application Publication

804 ve Ol 9046
\ \
) \
0K2-02b QIS 3aLs [
021-054 Q1SN 3ardLs [
o 0161 IS 3arLs  [<]
GL-66 2SN 3LS  [<1]
o_ﬁm 609 1SN 3amIS [<]
091 09 m_m%_%m &
< ¢,|_ _QOEV AJL @Ev A_ g B A_qoo! SISITAYd ISNIA JQIMLS
1218 AR s Ay s el4g JITTT—
T . T ONIAV1d IS
ONAS | Advyan N LS W140d ¥INIVYL
/
2048




US 2009/0047645 Al

Feb. 19,2009 Sheet 53 of 63

Patent Application Publication

801¢ GE Ol
\
N%/D
d3LS Qye 10 AHM )
1S A4 0 SN0 01024 IS 3aLs [
d3LS One 4 d0AYL . 01051 OiSniw JardLs  [<]
4315 AN 10 HLINS leve
TWHIARY 301915 Soval JISTRT) 05154 oIS 3agLs  [<]
P
05 HOLYW OIS GH-g6 oIS 3aLS [
66:09 219w 3als [
07 o8 09 of 0k 00b 08 09 mwm_wm
N A D A@tv 7 KT R T SISAVId oIS 3amLs  [A]
e ASVHAT IS
.. . . ONIAVTd IS
NAS | AdvaEn JoN TS Y1404 ¥ANIVYL
/
2008




US 2009/0047645 Al

Feb. 19,2009 Sheet 54 of 63

Patent Application Publication

9¢ Ol

(= /») o

b

5 184

&P

d3LS H1S

d3LS HLY

d31S Qe

d31S Ad3A3

S3AIYLS

WHLAHY
JISNN




US 2009/0047645 Al

Feb. 19,2009 Sheet 55 of 63

Patent Application Publication

70.L€+

20.€+

L& 9l

ALINRIWWNOD SS3NLI S10NA0yd Q1SN SAONITIVHO SLNOMIOM SIvQ9
z.<._a z.<|_m ’ Z.S& ) ¥37IW S ANOd
S0 Y0 £0 [At] AV L0 0og 6Z
(em—— e e — | |
NVY1d NY1d NY1d
j:74 y24 e [ %4 144
YIS ANOJ i z.<._n_ . NY1d ) H3IUN S ANOd
¥4 0z L4 9l 1
NN¥ HONN T}
NYId NYId NY'id SNNY TYNOSY3d @
141 cl 2l L 0l 60 80 SNNY NVId ©®
437NN S aNOd z«jaj ’ z.<‘_n_ ! NNY HONNT z.<|_n_ ' HITIN G ANOd < 1HdY )
10 90 50 ¥0 £0 20 HdY L0 < 1002 N
1vs 14 nHL aam any NOW NNS
‘judyy wo.
. _SNIW QY NIW/SJILS NI INOZ NI £00z udy o
91:/€:00 @ ve'y G529 29l GS:80 %E6 31Nd3HIS
1S:3400S SSINLI4 | jEIpauwLBIUl (13T SSIANLIS SIVIS® 3JINA3IHISO LOHSIYNS® FONVANHOLYId

0046

80.¢



US 2009/0047645 Al

Feb. 19,2009 Sheet 56 of 63

Patent Application Publication

8¢ 'Ol

ALINNWWNOD SSIANLIA S10Na0yd

2ISNI SIONITIVHO SLNOMNYOM SIv09
STUIN® SILINING
0s Sp [0)4 Se g 14 0c Sl 113 S 0 -
) zo1
— L2l
96088 108¢
\\ L€}
a@omm./mmowm
- =14}
< g
08¢ 196
aoue./NpUy 907 ONINNNY MIIA @
o0 CIFIEIEE I @
9 7, 77 lo2] ezl el 2l e ©
| Buang Leliogd ety Rkl ©
il e g™ bt £ 1] (] Bl e (5] ©
I [ I I 43 DEERNEDM e
. nag < TiNdv >
1T ¢ 80 INOYYOM NYId ¢ £002 4
808¢— | saionnny @ | [1sravidnny @ ] MAna3IvIIa®
‘nd
. MZ_E EER] VoM NIW/SdILS _S_.\Z__z INOZ NI £00Z 81 L1dy wod
- 000000 (&) 0 0 0 00:00 %0 S1VLS

LS:3H00S SSANLIY | SI=ipauieiul 1 13A31 SSINLIA

SIVIS® JINA3IHOS® LOHSIVNS®@ 3ONYWMOJ¥3d

008¢

{18¢



Patent Application Publication  Feb. 19,2009 Sheet 57 of 63 US 2009/0047645 A1

Vo]
§ = w o
« S w
§§ = W .
S =2 g
Ssshwux =
. (]
%583‘.—.8 N
N T 883
(Q.. gc‘_
T 385568 U
X ¢S ©.2 E
i a5 I b T an [ = n
(=
]\-n*// y \S?
[+ 0]
o
- (=)
3] "
= 3 woe| O
Z -~
= @ L
2
- =
- Jo%
Z 3R o 2 5 8 8
o = ™ -~ - -~ —
[~ | EEEE- o
RIRIRIE] =
_ _|EEE e
T o S |z | EEEER Z
23 ¥ |N|Z|=EE] =
23 = FEERE <
3= 0
o0 ) [v]v|ooEOO ®




US 2009/0047645 Al

O "Old

Feb. 19,2009 Sheet 58 of 63

Patent Application Publication

woovﬁ ALINNANWOD SSANLIH S13Naoyd JISNIN SIONITIVHO SLNOMYOM SIV09
p
er 343H 38V NOA L ¥dY
O0000ooooo0OOoooooooOooOOOOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO&:OG&
%0p TR TAATONE N0A QRS GGS 0¥ (3N0Z NI
o, (o
900p+ %09 OWIQMQO %09
%08 %08
%001 %00}
(3L31dWOD 29 40 £) S NNY NVd 18%oel] |B0D
[ A 6 @
1sllAeld JNOA afieuepy
29 'S0 VD
= (£€:€) 2deas3 joamg au1 0L
SV26 3N (65:2) 1anew Luoq ‘6
b€’y ‘FONVLSIQ (c0:9) suog oAl 1EUM 8
291 31V 3QIELS @ (9€:y) sieayd eH 210429 ',
SIION $IION = (2¢:5) snosoweyg "9
y00¥< SE8AN O (Lz:) ten inyaneag -
¥y :IONVISIA SZ'¥ :AONVLSIA %E6 :31vY LHY3H @ (oi:g)ueigen Ang’y
—r—Trr———Tr—— —rTrTrr— $SIION] C——T—1—— (2p:€) paul e
Nvd Nv1d NYId (1) puouo 2
0z 8l 9t (pEg) aW oy 2nD °|
NMY LXaN AVOOL NNY SnoIASEd ASMAVId NN
~
‘udy yo4
[ . SN SEUL VoM NIN/Sd3LS INNIA INOZNI £00Z Y
91:.€:00 1254 G29 291 GG:80 %€E6 1OHSdVNS
007+
L 1G:IHOISSSINLE | eleIpauneut i 13A31 SSINLIA SIVIS® IFINQ3HOS® LOHSJYNS® JINVNHO4HIAd
000y




Patent Application Publication  Feb. 19,2009 Sheet 59 of 63 US 2009/0047645 A1

i,
o
FIG. 41

4106




US 2009/0047645 Al

Feb. 19,2009 Sheet 60 of 63

Patent Application Publication

00zr—"

¢y 9l4
izp—| HOSNES R HOSNIS [Nqpyzp
opizp—| SOSNES HOSNIS Ny 7y
¥OSNIS _—90ck
MIAIFOSNYYL 30V L9V3IH
{ 40SSID0Yd
80¢h W1
0Ly 4]
YOI -

HOLINOW HOSNAS-LINI




US 2009/0047645 Al

Feb. 19,2009 Sheet 61 of 63

Patent Application Publication

9067~

30404 LOVdN -

(33ds-
JONVLSIO-
TIVE

XX X3ANI ANDILYH -

XXX NOLLYHOAH -
XXX 3LY LYv3H-
YAV




Patent Application Publication  Feb. 19,2009 Sheet 62 of 63 US 2009/0047645 A1

4402

FIG. 44




Patent Application Publication  Feb. 19,2009 Sheet 63 of 63 US 2009/0047645 A1

4502

.

4504

FIG. 45




US 2009/0047645 Al

SPORTS ELECTRONIC TRAINING SYSTEM,
AND APPLICATIONS THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is related to commonly owned U.S.
patent application Ser. No. (Attorney Docket No.
2483.0350001), titled “Sports Electronic Training System
With Electronic Gaming Features, And Applications
Thereof,” filed on the same day herewith, and commonly
owned U.S. patent application Ser. No. (Attorney
Docket No. 2483.0350002), titled “Sports Electronic Train-
ing System With Sport Ball, And Applications Thereof.” filed
on the same day herewith, each of which is incorporated
herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention generally relates to sports
electronics. More particularly, the present invention relates to
a sports electronic training system, and applications thereof.

BACKGROUND OF THE INVENTION

[0003] Exercise is important to maintaining a healthy lif-
estyle and individual well-being. Accordingly, many indi-
viduals want to participate in an exercise program. The most
successful exercise programs are ones tailored to a fitness
level of an individual and aimed at assisting the individual to
achieve one or more specific fitness or exercise goals.
[0004] Sports trainers, as well as other exercise and fitness
professionals, are available to assist individuals in developing
exercise programs appropriate for their individual fitness lev-
els and their specific fitness or exercise goals. Hiring such
professionals, however, can be expensive. Furthermore, the
busy schedules of many individuals make it difficult for these
individuals to set aside time to meet with an exercise and
fitness professional on a routine basis. Thus, many individu-
als forego using the services of exercise and fitness profes-
sionals, and they never achieve the benefits that can be
obtained from an exercise program tailored, for example, to
one’s fitness level.

[0005] What is needed are new systems and methods that
make it easier for individuals to exercise at a level appropriate
for their fitness, and which enable individuals to achieve
specific fitness or exercise goals.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention provides a sports electronic
training system, and applications thereof. In an embodiment,
the system comprises at least one monitor and a portable
electronic processing device for receiving data from the at
least one monitor and providing feedback to an individual
based on the received data. The monitor can be a motion
monitor that determines an individual’s performance such as,
for example, speed, pace and distance for a runner. Other
monitors might include a heart rate monitor, a temperature
monitor, an altimeter, a hydration monitor, an ionization
monitor, et cetera. Feedback provided to a user typically
includes, for example, training information such as whether
the user is satisfying specific workout and/or training criteria.
In embodiments, the feedback provided can be audio feed-
back, visual feedback and/or biofeedback.

[0007] In an embodiment, the functionality of the sports
electronic training system is enhanced by including a satel-
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lite-based positioning system receiver in the portable elec-
tronic processing device and/or by enabling the portable elec-
tronic processing device to interact with other devices and
applications, for example, using the Internet.

[0008] It is a feature of the present invention that it can
assess a fitness level for an individual. Itis also a feature of the
present invention that it can provide feedback to an indi-
vidual, for example, aimed at assisting the individual to
achieve one or more specific fitness or exercise goals.
[0009] Further embodiments, features, and advantages of
the present invention, as well as the structure and operation of
the various embodiments of the present invention, are
described in detail below with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE
DRAWINGS/FIGURES

[0010] The accompanying drawings, which are incorpo-
rated herein and form a part of the specification, illustrate the
present invention and, together with the description, further
serve to explain the principles of the invention and to enable
a person skilled in the pertinent art to make and use the
invention.

[0011] FIG. 1 is a diagram of a runner using a sports elec-
tronic training system according to an embodiment of the
present invention.

[0012] FIG. 2A is a diagram illustrating selected compo-
nents of a sports electronic training system according to an
embodiment of the present invention.

[0013] FIGS. 2B-C are diagrams of an example mobile
phone having a sports operating mode according to an
embodiment of the present invention.

[0014] FIGS.2D-F are diagrams of additional example por-
table electronic processing devices that have a sports operat-
ing mode according to embodiments of the present invention.
[0015] FIG. 3A is a more detailed diagram of a first
example portable electronic processing device according to
an embodiment of the present invention.

[0016] FIG. 3B is a more detailed diagram of a second
example portable electronic processing device according to
an embodiment of the present invention.

[0017] FIG. 4A is a diagram of an example motion monitor
according to an embodiment of the present invention.

[0018] FIGS. 4B-C are diagrams that illustrate how the
motion monitor of FIG. 4A operates.

[0019] FIG. 5 is a diagram of an example heart rate monitor
according to an embodiment of the present invention.

[0020] FIG. 6A is a diagram of a shoe having a motion
monitor inserted into a recess in the sole of the shoe according
to an embodiment of the present invention.

[0021] FIG. 6B is a diagram of a shoe having a motion
monitor mounted on an external portion of the shoe.

[0022] FIG. 6C is a diagram of an example motion monitor
according to an embodiment of the present invention.

[0023] FIG. 6D is a diagram of an example mounting
device for a motion monitor according to an embodiment of
the present invention.

[0024] FIG. 6E is a diagram of a motion monitor that has an
example winged-battery cap for mounting the motion moni-
tor on a shoe according to an embodiment of the present
invention.

[0025] FIG. 6F is a diagram that shows the motion monitor
of FIG. 6 E mounted on a shoe according to an embodiment of
the present invention.
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[0026] FIG. 6G is a diagram of a motion monitor that has a
second example winged-battery cap for mounting the motion
monitor on a shoe according to an embodiment of the present
invention.

[0027] FIG. 6H is a diagram that further illustrates the
motion monitor and wing-battery cap of FIG. 6G.

[0028] FIG. 6l is a diagram of a third example winged-
battery cap for a motion monitor according to an embodiment
of the present invention.

[0029] FIG. 6J is a diagram of a fourth example winged-
battery cap for a motion monitor according to an embodiment
of the present invention.

[0030] FIG.7 is adiagram of a heart rate monitor with built
in sensors for determining percent body fat according to an
embodiment of the present invention.

[0031] FIG. 8 is a diagram of a heart rate/percent body fat
monitor according to an embodiment of the present invention.

[0032] FIG. 9 is a diagram of a first portable electronic
processing device interacting with a computer according to an
embodiment of the present invention.

[0033] FIG.10is a diagram of a second portable electronic
processing device interacting with a computer according to an
embodiment of the present invention.

[0034] FIG. 11A is a diagram of a first portable electronic
processing device interacting with a computer and a web
server according to an embodiment of the present invention.
[0035] FIG. 11B is a diagram of a second portable elec-
tronic processing device interacting with a computer and a
web server according to an embodiment of the present inven-
tion.

[0036] FIG. 12 is a diagram of an example portable elec-
tronic processing device interacting with exercise machines
according to an embodiment of the present invention.

[0037] FIG. 13 is a diagram of an example portable elec-
tronic processing device that includes virtual trainer function-
ality according to an embodiment of the present invention.
[0038] FIG. 14A is a diagram that illustrates workout fea-
tures of a sports electronic training system according to an
embodiment of the present invention.

[0039] FIG.14Bis atable thatillustrates example feedback
provided by a sport training system according to an embodi-
ment of the present invention.

[0040] FIG. 15A-D are diagrams that illustrate example
customizable parameter displays for a sports electronic train-
ing system according to embodiments of the present inven-
tion.

[0041] FIGS. 15E-G are tables that illustrate examples of
how to calculate calories burned while exercising according
to embodiments of the present invention.

[0042] FIGS. 16-18 are diagrams that illustrate a method
for creating a workout using a sports electronic training sys-
tem according to an embodiment of the present invention.
[0043] FIG. 19 is a diagram that illustrates music features
of'a sports electronic training system according to an embodi-
ment of the present invention.

[0044] FIG.201is a diagram that illustrates photo features of
a sports electronic training system according to an embodi-
ment of the present invention.

[0045] FIG. 21 is a diagram that illustrates calendar fea-
tures of a sports electronic training system according to an
embodiment of the present invention.
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[0046] FIGS. 22-23 are diagrams that illustrate an interac-
tion between workout and calendar features of a sports elec-
tronic training system according to an embodiment of the
present invention.

[0047] FIG. 24 is a diagram that illustrates the selection of
settings for a portable electronic processing device according
to an embodiment of the present invention.

[0048] FIG. 25 is a diagram that illustrates one method for
inputting and updating personal data for a sports electronic
training system according to an embodiment of the present
invention.

[0049] FIG. 26 is a diagram that illustrates one method for
assessing a fitness level with a sports electronic training sys-
tem according to an embodiment of the present invention.
[0050] FIG. 27 is a diagram of an example table used to
determine a fitness level according to an embodiment of the
present invention.

[0051] FIG. 28 is a diagram that illustrates component iden-
tification features of a sports electronic training system
according to an embodiment of the present invention.
[0052] FIG. 29 is a diagram that illustrates setting tele-
phone features of a sports electronic training system accord-
ing to an embodiment of the present invention.

[0053] FIGS. 30-32 are diagrams that illustrate setting vir-
tual trainer features of a sports electronic training system
according to an embodiment of the present invention.
[0054] FIG. 33 is a diagram that illustrates pedometer fea-
tures of a sports electronic training system according to an
embodiment of the present invention.

[0055] FIGS. 34-36 are diagrams that illustrate music fea-
tures of a sports electronic training system according to an
embodiment of the present invention.

[0056] FIGS. 37-40 are diagrams that illustrate virtual
training features of a sports electronic training system accord-
ing to an embodiment of the present invention.

[0057] FIG. 41 is a diagram that illustrates sport balls hav-
ing motion monitors that communicate with a portable elec-
tronic processing device according to an embodiment of the
present invention.

[0058] FIG. 42 is a diagram that illustrates a multi-sensor
monitor according to an embodiment of the present invention
[0059] FIG. 43 is a diagram that illustrates using compo-
nents of the present invention to monitor a sports player and a
sport ball.

[0060] FIGS. 44 and 45 are diagrams that illustrate using
components of the present invention for electronic gaming.
[0061] The present invention is described with reference to
the accompanying drawings. The drawing in which an ele-
ment first appears is typically indicated by the leftmost digit
or digits in the corresponding reference number.

DETAILED DESCRIPTION OF THE INVENTION

[0062] The present invention provides a sports electronic
training system, and applications thereof. In the detailed
description of the invention that follows, references to “one
embodiment”, “an embodiment”, “an example embodiment”,
etc., indicate that the embodiment described may include a
particular feature, structure, or characteristic, but every
embodiment may not necessarily include the particular fea-
ture, structure, or characteristic. Moreover, such phrases are
not necessarily referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is
described in connection with an embodiment, it is submitted
that it is within the knowledge of one skilled in the art to effect
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such feature, structure, or characteristic in connection with
other embodiments whether or not explicitly described.
[0063] FIG. 1 is a diagram of a runner 101 using a sports
electronic training system 100 according to an embodiment
of'the present invention. As depicted in FIG. 1, in an embodi-
ment, training system 100 includes a first portable electronic
processing device 102, a motion monitor 104, a heart rate
monitor 106, and a second portable electronic processing
device 110. First portable electronic processing device 102,
motion monitor 104, heart rate monitor 106, and second por-
table electronic processing device 110 communicate using a
low-power wireless communications protocol and form part
of a wireless personal area network (WPAN).

[0064] Portable electronic processing device 102 is shown
worn on an arm of runner 101. In addition to being worn on an
arm, portable electronic processing device 102 can be worn
somewhere else on the runner’s body such as, for example, on
the runner’s hip. Portable electronic processing device 102
can also be carried, for example, in a waist pack or a back-
pack.

[0065] In an embodiment, portable electronic processing
device 102 is a device such as, for example, a mobile phone,
a personal digital assistant (PDA) or a music file player (e.g.,
an MPEG-1 Audio Layer 3 (MP3) music file player) that
includes a sports operating mode. Portable electronic pro-
cessing device 102 typically acts as a WPAN receiver. It
receives data from other components of training system 100
and provides training feedback to runner 101. In an embodi-
ment, feedback is provided to runner 101 using earphones
108 that are plugged into portable electronic processing
device 102. In one embodiment, portable electronic process-
ing device 102 is used with wireless earphones (e.g., ear-
phones that are capable of receiving wireless communica-
tions from portable electronic processing device 102).
[0066] Motion monitor 104 is shown as located in a shoe
105 worn by runner 101. In an embodiment, motion monitor
104 includes an accelerometer and determines performance
parameters such as, for example, the speed, the pace, the
stride rate, and the stride length of runner 101. Motion moni-
tor 104 is also capable of determining, for example, the total
distance traveled by runner 101 during a workout run. Motion
monitor 104 typically acts as a WPAN transmitter.

[0067] Inembodiments, motion monitor 104 is located in a
location other than in shoe 105. For example, in an embodi-
ment, motion monitor 104 is located on an exterior portion of
a shoe. Furthermore, in embodiments, motion monitor 104 is
located on other parts of a person’s body such as, for example,
on a person’s hand, wrist, arm, hip, et cetera, to measure
movement of the person.

[0068] Heart rate monitor 106 determines the heart rate of
runner 101. In an embodiment, as depicted in FIG. 1, heart
rate monitor 106 is incorporated into or attached to clothing
worn by runner 101. In another embodiment, heart rate moni-
tor 106 is worn by runner 101 using, for example, a chest
strap. Heart rate monitor 106 typically acts as a WPAN trans-
mitter.

[0069] Portable electronic processing device 110 is shown
worn on a wrist of runner 101. In an embodiment, portable
electronic processing device 110 is a device such as, for
example, a watch that includes a sports operating mode. Por-
table electronic processing device 110 typically acts as a
WPAN receiver. It receives data from other components of
training system 100 and provides training feedback to runner
101. In an embodiment, feedback is provided to runner 101
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visually using a display. In an embodiment, portable elec-
tronic processing device 110 acts as a transmitter and trans-
mits information to components of training system 100.
[0070] FIG. 2A is a diagram further illustrating selected
components of sports electronic training system 100 accord-
ing to an embodiment of the present invention. These com-
ponents include a mobile phone 202 having earphones 207
and a sports operating mode, a sports shirt 203 having an
integral or attachable heart rate monitor 106a, a sports bra
having an integral or attachable heart rate monitor 1065, an
athletic shoe 205 that includes a motion monitor 104, a heart
rate monitor 106¢ integral or attached to a chest strap 206, and
a sports watch 210.

[0071] Asillustrated by FIG. 2A, sports electronic training
system 100 is a modular system of interconnected and inter-
active components and products. These components and
products may be acquired individually and over time as
desired.

[0072] Inanembodiment, mobile phone 202 includes all of
the functionality typically available in a cell phone, and it is
capable of playing music files (e.g., MP3 music files). In
addition, mobile phone 202 includes a sports operating mode.
When placed in sports operating mode, selected buttons and
keys of mobile phone 202 are used to select sports mode
functions. These sports mode functions are described in detail
below, for example, with reference to FIGS. 13-33.

[0073] FIGS. 2B and 2C are more detailed diagrams of
mobile phone 202. As shown in these figures, in an embodi-
ment, mobile phone 202 is a flip-type mobile phone. FIG. 2B
depicts mobile phone 202 in a closed position. FIG. 2C
depicts mobile phone 202 in an open position.

[0074] As shown in FIG. 2B, mobile phone 202 has a user
input control 215 in the middle of flip top 212 that includes
four input options. User input control 215 is intended to be
used primarily when mobile phone 202 is in a mode other than
sports operating mode. Mobile phone 202 also has four large
input buttons 220a-d. Input buttons 220a-d are active when
mobile phone 202 is in sports operating mode and a rotating
ring 230 is positioned in a sports lock position. The large input
buttons 220a-d make it easy, for example, for runner 101 to
provide input to mobile phone 202 without having to physi-
cally look at the input buttons 220a-d. This enables runner
101, for example, to wear mobile phone 202 on an arm and
use the input buttons while running.

[0075] The operating mode of mobile phone 202 can be
selected using a button 225 on a side of mobile phone 202. In
an embodiment, pressing button 225 cycles mobile phone 202
through its various operating modes. Mobile phone 202 also
includes an earphone jack 235. This permits mobile phone
202 to be used with earphones, for example, when runner 101
is exercising and/or listening to music.

[0076] As shown in FIG. 2C, a second user input control
250 is available when mobile phone 202 is in an open posi-
tion. User input control 250 duplicates the user input features
noted above. When mobile phone 202 is open, information
can be provided to a user on a display 255.

[0077] In an embodiment, when mobile phone 202 is
placed in sports operating mode (e.g., by pressing button
225), mobile phone 202 identifies and begins communicating
with other components of sports electronic training system
100 to form a WPAN. This is accomplished by mobile phone
202 listening for transmissions, for example, from motion
monitor 104, heart rate monitor 106, and watch 210. When
mobile phone 202 receives a transmission from motion moni-
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tor 104 and/or heart rate monitor 106, for example, mobile
phone 202 sends a return message that causes motion monitor
104 and/or heart rate monitor 106 to activate its sensor, if not
already active, and to start transmitting performance data.
Once established, the WPAN formed among the components
of sports electronic training system 100 continues to operate
until mobile phone 202 is placed in an operating mode other
than sports operating mode. This causes mobile phone 202 to
transmit a message to motion monitor 104 and/or heart rate
monitor 106 that indicates to these devices that they may enter
alow power mode and de-active their sensors in embodiments
of these devices that include a low power mode of operation.
[0078] FIGS.2D-F are diagrams of additional example por-
table electronic processing devices that have a sports operat-
ing mode according to an embodiment of the present inven-
tion.

[0079] FIG. 2D shows a mobile phone 270. Mobile phone
270 has a display 272 and a user input control 274 that is
similar to user input control 250 described above.

[0080] FIG. 2E shows a portable electronic processing
device 280 that includes a clip-on strap 282. Clip-on strap 282
permits portable electronic processing device 280 to be worn
on an arm of a user, for example, during workouts. In an
embodiment, a user can provide inputs to portable electronic
processing device 280 by tapping on it when the device is in
sports operating mode. For example, in an embodiment, tap-
ping portable electronic processing device 280 twice when it
is in sports operating mode activates a programmable soft key
that prompts portable electronic processing device 280 to
provide audible training feedback. As described in more
detail below, the specific type of feedback provided is user-
selectable. Additional programmable soft keys can be acti-
vated, for example, by tapping portable electronic processing
device 280 three, four, or more times in a row. In one embodi-
ment, tapping the device is used to record a change in a
runner’s direction (e.g., when a runner is running back-and-
forth between points on a field).

[0081] FIG. 2F is a diagram of a portable electronic pro-
cessing device 290. Portable electronic processing device 290
has a large display 292 that includes several touch-screen
keys. A user provides inputs to portable electronic processing
device 290 by touching one of the keys shown on display 292.
[0082] As illustrated by example portable electronic pro-
cessing devices 270, 280, and 290, as well as other portable
electronic processing devices described herein, the present
invention is flexible and can be used with practically any
portable electronic processing device. Accordingly, the
present invention is not limited to only the devices described
herein.

[0083] Referring to FIG. 2A again, athletic shoe 205 is
preferably a shoe appropriate for the sport in which a user is
engaged. In the case of runner 101, shoe 205 is preferably an
athletic shoe built for running. In an embodiment, shoe 205 is
specifically adapted to include motion monitor 104, for
example, by having a recess in its sole that accepts motion
monitor 104. Motion monitor 104 is preferably capable of
being placed into the recess and removed from the recess by
a user. This allows motion monitor 104 to be used, for
example, with more than one pair of shoes.

[0084] In an embodiment, motion monitor 104 has two
operating modes, an active mode and a low-power mode. In
the active mode, motion monitor 104 periodically transmits a
message that includes a device type identification value, a
unique serial number identification value, and performance
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data based on input from an accelerometer. The device type
identification value identifies, to a receiving device, the type
of monitor from which the message was sent (e.g., a motion
monitor 104 or a heart rate monitor 106). This enables the
receiving device to know how the message is to be decoded.
The unique serial number identification value enables the
receiving device to determine whether the received message
is from a device that is a part of the WPAN to which the
receiving device belongs. The unique serial number identifi-
cation value ensures, for example, that when multiple runners
are running in a close group, mobile phone 202 only pro-
cesses data from the motion monitor associated with one
runner (e.g., the motion monitor that is a part of the WPAN
controlled by mobile phone 202).

[0085] In low-power mode, the accelerometer and other
non-essential components of motion monitor 104 are pow-
ered-down to conserve battery power. In this mode, motion
monitor 104 still periodically transmits a message that con-
tains a device type identification value and a unique serial
number identification value. Because the accelerometer and
other components are not functioning in low-power mode, no
performance data is transmitted in low-power mode.

[0086] Immediately after each broadcast, whether in active
mode or in low-power mode, motion monitor 104 turns on a
receiver and listens for a message, for example, from mobile
phone 202. If mobile phone 202 is in a mode other than sports
mode, no message will be received and after a short period of
time, motion monitor 104 can power-down its receiver until
after its next transmission. If motion monitor 104 is in a
low-power mode, and mobile phone 202 has been recently
switched to sports operating mode, mobile phone 202 will
send motion monitor 104 a message directing motion monitor
104 to switch from low-power mode to active mode. When
motion monitor 104 receives this message, it will power up its
components such as, for example, its accelerometer and start
sending performance data as part of its periodic transmis-
sions. Once in active mode, motion monitor 104 remains in
active mode until it receives a message from mobile phone
202 telling motion monitor 104 it may return to a low-power
moade.

[0087] Inoneembodiment, mobilephone 202 is required to
periodically send a message to motion monitor 104 telling
motion monitor 104 to remain in active mode. If after a
predetermined period of time or number of transmissions by
motion monitor 104, no such message is received from
mobile phone 202, motion monitor 104 will assume that
mobile phone 202 has been turned-off, and motion monitor
104 will switch to low-power mode.

[0088] In some embodiments of the present invention,
communications protocols other than that described above
are used. There are anumber of known standard protocols and
proprietary protocols that are suitable for implementing a
WPAN. Accordingly, the present invention is not limited to
using any particular protocol to communicate among the
various components of sports electronic training system 100.
[0089] AsshowninFIG.2A, sports shirt 203 has an integral
or attachable heart rate monitor 106a. Heart rate monitor
106a determines a heart rate for a wearer of sports shirt 203
and communicates this information, for example, to mobile
phone 202. In an embodiment, heart rate monitor 106a com-
municates with mobile phone 202 in a manner similar to that
described herein with regard to motion monitor 104.

[0090] Sports bra 204 also has an integral or attachable
heart rate monitor 1065. Similar to heart rate monitor 106a of
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sports shirt 203, heart rate monitor 1065 of sports bra 204
determines a heart rate for a wearer of sports bra 204 and
communicates this information, for example, to mobile
phone 202. In an embodiment, heart rate monitor 1065 com-
municates with mobile phone 202 in a manner similar to that
described herein with regard to motion monitor 104.

[0091] Heart rate monitor 106¢ is integral or attached to a
chest strap 206. The monitor is worn around a user’s chest in
the conventional manner. Heart rate monitor 106¢ determines
a heart rate for a wearer and communicates this information,
for example, to mobile phone 202. In an embodiment, heart
rate monitor 106¢ communicates with mobile phone 202 in a
manner similar to that described herein with regard to motion
monitor 104.

[0092] Sports watch 210 is similar to mobile phone 202 in
that it has a sports operating mode in which it can receive
messages from motion monitor 104 and/or heart rate monitor
106 and provide visual feedback to a user. Sports watch 210,
however, typically does not have as much memory and/or
processing power as mobile phone 202. Accordingly, sports
watch 210 may not retain all of the data it receives from
motion monitor 104 and/or heart rate monitor 106 during a
workout for subsequent download to a computer, as described
in more detail below. In an embodiment, sports watch 210
communicates with motion monitor 104 and/or heart rate
monitor 106 in a manner similar to that described herein with
regard to mobile phone 202.

[0093] In an embodiment, sports watch 210 acts as a con-
troller for a portable electronic processing device such as, for
example, a mobile phone, an MP3 music file player and/or a
PDA. This allows the portable electronic processing device to
be carried, for example, in a pocket or a backpack and still be
fully controlled by sports watch 210 using wireless commu-
nications.

[0094] It should be noted that while watch 210 is described
herein as a sports watch, the present invention is not limited to
sports watches. Watches other than a sport watch can be used.
[0095] Inan embodiment, a portable electronic processing
device such as, for example, a mobile phone, an MP3 music
file player and/or a PDA is controlled using soft keys/switches
that are integrated into a garment (e.g., a running shirt or
jacket). The garment allows the portable electronic process-
ing device to be carried or worn underneath the garment and
still be fully controlled by the garment. This is particularly
beneficial, for example, in the winter when jackets are
required for outdoor sport activities. In an embodiment, the
garment also has an integrated display (e.g., on a sleeve in the
example of a running jacket).

[0096] Inone embodiment, the watchband of sports watch
210 has amoving display zone (e.g., one that moves along the
band), which is always positioned for viewing by a wearer.
The watchband can also include a pressure device to provide
biofeedback to the wearer. In an embodiment, the feedback
provided includes, for example, pressure pulsations that cor-
respond to a stride rate goal. The wearer adjusts his or her
stride rate to match the pressure pulsations. The pulsations are
only provided, in one embodiment, when the wearer is run-
ning above or below the stride rate goal.

[0097] In embodiments of the present invention, forms of
biofeedback other than pressure pulsations can be used to
provide feedback. The biofeedback can also be applied to an
area other than an individual’s wrist.

[0098] In an embodiment, arrows displayed on a watch-
band of a sports watch indicate which way a wearer of the
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watch should run (e.g., the arrows provide navigation infor-
mation to the wearer, for example, using satellite-based posi-
tioning system location data and mapping information). In
another embodiment, a laser embodied in a component of the
sports electronic training system projects a spot of light, for
example, onto a runner’s hand or arm, or on the ground in
front of the runner, to indicate to the runner which way to run.
In an embodiment, the projecting laser also provides perfor-
mance information such as, for example, heart rate, pace,
distance, et cetera. This information can be projected, for
example, onto the ground in front of a runner.

[0099] FIG. 3A is a more detailed diagram of a first
example portable electronic processing device 300 according
to an embodiment of the present invention. In an embodi-
ment, portable electronic processing device 300 corresponds
to a mobile phone such as, for example, mobile phone 202. As
shown in FIG. 3A, portable electronic processing device 300
includes a processor 302, memory 304, a user input control
306, a display 308, an audio unit 310, a transceiver 312, a
cellular transceiver 316, an optional satellite-based position-
ing system receiver 305, a camera 309, and a battery 320.
[0100] Processor 302 is a conventional processor capable
ofimplementing application programs stored in memory 304.
Processor 302 is also capable of implementing digital signal
processing algorithms. Processor 302 is coupled to memory
304, user input control 306, display 308, audio unit 310,
transceiver 312, and cellular transceiver 316.

[0101] Memory 304 is used to store application program
instructions and data. In an embodiment, memory 304 stores
programs, for example, used to implement all of the function-
ality of a typical mobile phone as well as a program to play
music files and one or more programs used to implement
aspects of the functionality of sports electronic training sys-
tem 100 described herein. In an embodiment, memory 304
includes both read only memory and random access memory.
[0102] User input control 306 is used by an individual to
interact with portable electronic processing device 300. In an
embodiment, user input control 306 includes a variety of
input buttons and/or keys. The function of each of these
buttons and/or keys is typically determined based on an oper-
ating mode of portable electronic processing device 300. In
one embodiment, user input control 306 includes a touch pad
or scroll pad and/or touch screen buttons.

[0103] Display 308 is used to display information to a user.
In an embodiment, display 308 is a liquid crystal display.
[0104] Camera 309 is a small digital camera used to take
digital photos. In one embodiment, camera 309 is a CCD
camera. In another embodiment, camera 309 is a CMOS
camera.

[0105] Audio unit 310 is used to process audio signals. In
an embodiment, voice signals picked up using a microphone
are converted to digital signals so that they can be operated
upon, for example, by processor 302. Audio unit 310 also
converts, for example, digital audio signals into amplified
analog audio signals that can be used to drive one or more
speakers. In an embodiment, audio unit 310 implements sig-
nal processing algorithms such as those available from Dolby
Laboratories, Inc., which enhance the quality of music.
[0106] Transceiver 312 is a low-power transceiver used to
communicate with other components of sports electronic
training system 100. In an embodiment, transceiver 312 oper-
ates in an unlicensed frequency band such as 2.4 GHz. Trans-
ceiver 312 is coupled to an antenna 314. As used herein, the
term transceiver means a combination of a transmitter and a
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receiver. In an embodiment, the transmitter and the receiver
are integrated and form, for example, a part of an intergraded
circuit.

[0107] Cellular transceiver 316 is used to send and receive,
for example, voice cellular telephone signals. Transceiver
316 can also be used to exchange information with a com-
puter network such as, for example, the Internet. Cellular
transceiver 316 is coupled to an antenna 318. As used herein,
the term cellular transceiver means a combination of a cellu-
lar transmitter and a cellular receiver. In an embodiment, the
transmitter and the receiver are integrated together into a
single device.

[0108] Inoneembodiment, cellular transceiver 316 is used
to send data described herein to a location where it is ana-
lyzed, for example, by a professional trainer. The professional
trainer can call or text message the individual and provide the
individual real-time feedback based on the data. If the indi-
viduals wants to call the professional trainer, for example,
during a workout, the individual can place a call to the pro-
fessional trainer, for example, by tapping device 300 to place
a call to a stored telephone number. In one embodiment,
tapping device 300 sends a text message to the professional
trainer requesting that the professional trainer call the indi-
vidual.

[0109] Battery 320 is used to provide power to operate the
various components of portable electronic processing device
300. In an embodiment, battery 320 is recharged periodically
using a power adapter that plugs into a typical household
power outlet. Battery 320 can also be a non-rechargeable
battery.

[0110] In an embodiment, portable electronic processing
device 300 also includes an optional satellite-based position-
ing system (e.g., global positioning system (GPS) or Galileo
system) receiver 305. This enables portable electronic pro-
cessing device 300 to determine its location anywhere on the
earth. The satellite-based positioning system (e.g., GPS)
receiver 305 is coupled to an antenna 307.

[0111] In an embodiment, GPS receiver 305 enables the
portable electronic processing device, for example, to provide
navigational instructions to a runner using the device. The
directions for a running route can be down-loaded to the
portable electronic processing device prior to a run and stored
in memory 304. In addition to navigational instructions,
attributes about the running route such as, for example,
whether the route has sidewalks, is on a trail, is located within
a safe neighborhood, et cetera, can also be down-loaded and
viewed.

[0112] GPS receiver 305 can be used, in an embodiment, to
track a route run by a runner. The route can be saved in
memory 304 and viewed by the runner after the run. The route
can also be shared with other runners, for example, by posting
the route on a computer/web server for down-loading by other
runners.

[0113] In an embodiment, GPS receiver 305 and informa-
tion stored in the memory of portable electronic processing
device 300 (or information received, e.g., from the internet
using cellular transceiver 316) are used to provide naviga-
tional instructions, for example, to a runner. In an embodi-
ment, the runner can enter into portable electronic processing
device 300 that he or she would like to run five kilometers, for
example, and the portable electronic processing device will
automatically select/map-out an appropriate route and pro-
vide navigation instructions to the runner during the run. In an
embodiment, the runner can specify both a start point and a
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stop point for the run. In an embodiment, only one point is
specified, which serves as both the start point and the stop
point. In an embodiment, the start and stop points are the point
at which the runner is standing (e.g., as determined by GPS
receiver 305) when the runner enters, for example, that he or
she would like to run five kilometers.

[0114] In an embodiment, portable electronic processing
device 300 includes a radio. The radio can be an AM only
radio, an FM only radio, or both an AM and FM radio. In an
embodiment, the radio is controlled using soft keys presented
to a user on display 308.

[0115] In one embodiment, portable electronic processing
device 300 includes optional sensors (not shown) for detect-
ing selected weather related data such as, for example, tem-
perature, humidity, ultra-violet radiation and/or barometric
pressure. This data can be used, for example, to determine
how an individual’s performance is effected by environmen-
tal factors.

[0116] In one embodiment, a portable electronic process-
ing device according to the present invention does not include
a display. In this embodiment, information such as, for
example, performance and/or feedback information is pro-
vided to a user audibly during a workout. The information can
be display to the user, for example, after the workout using a
computer display once the information has been transferred
to the computer. In an embodiment, the information can be
transferred to a second processing device such as, for
example, a sports watch during the workout and displayed to
the user during the workout on the display of the second
processing device.

[0117] FIG. 3B is a diagram of an example portable elec-
tronic processing device 350 according to an embodiment of
the present invention. In an embodiment, portable electronic
processing device 350 corresponds to a device such as, for
example, a PDA device, MP3 player, or an electronic watch
having a sports operating mode. As shown in FIG. 3B, por-
table electronic processing device 350 includes a processor
352, memory 354, a user input control 356, a display 358, an
audio unit 360, a transceiver 362, and a battery 366.

[0118] Processor 352 is a conventional processor capable
ofimplementing application programs stored in memory 354.
Processor 352 is also capable of implementing digital signal
processing algorithms. Processor 352 is coupled to memory
354, user input control 356, display 358, audio unit 360, and
transceiver 362.

[0119] Memory 354 is used to store application program
instructions and data. In an embodiment, memory 354 stores
programs, for example, used to implement all of the function-
ality of a typical PDA, MP3 player, or electronic watch and
one or more programs used to implement aspects of the func-
tionality of sports electronic training system 100 described
herein. In an embodiment, memory 354 includes both read
only memory and random access memory.

[0120] User input control 356 is used by an individual to
interact with portable electronic processing device 350. In an
embodiment, user input control 356 includes a variety of
input buttons and/or keys. The function of each of these
buttons and/or keys is typically determined based on an oper-
ating mode of portable electronic processing device 350. In
one embodiment, user input control 356 includes a touch pad
or scroll pad and/or touch screen buttons.

[0121] Display 358 is used to display information to a user.
In an embodiment, display 358 is a liquid crystal display.
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[0122] Audio unit 360 is used to process audio signals. In
an embodiment, audio unit 360 converts, for example, digital
audio signals into amplified analog audio signals that can be
used to drive one or more speakers. In an embodiment, audio
unit 360 implements signal processing algorithms such as
those available from Dolby Laboratories, Inc., which enhance
the quality of music.

[0123] Transceiver 362 is a low-power transceiver used to
communicate with other components of sports electronic
training system 100. In an embodiment, transceiver 362 oper-
ates in an unlicensed frequency band such as 2.4 GHz. Trans-
ceiver 362 is coupled to an antenna 364.

[0124] Battery 366 is used to provide power to operate the
various components of portable electronic processing device
350. In an embodiment, battery 366 is recharged periodically
using a power adapter that plugs into a typical household
power outlet. Battery 366 can also be a non-rechargeable
battery.

[0125] In embodiments, a portable electronic processing
device according to the present invention can be formed, for
example, by attaching a dongle (e.g., a small hardware device
that protects software) to a conventional phone, a music file
player, a personal digital assistant, et cetera. The dongle
includes, for example, downloadable software that imple-
ments some or all of the sport functions described herein. In
an embodiment, the software includes a sport user interface
written in the Java programming language. In an embodi-
ment, the software includes drivers, for example, that enable
the software to be used with any ultra low power Bluetooth
communications protocol compatible device. Other embodi-
ments are compatible with other communications protocol
compatible devices.

[0126] In an embodiment of the present invention, a por-
table electronic processing device according to the present
invention is a dedicated device (rather than a device such as,
for example, a phone, a music file player, or a personal digital
assistant) that implements the sports electronic training func-
tions described herein.

[0127] FIG. 4A is a diagram of an example motion monitor
400 according to an embodiment of the present invention.
Motion monitor 400 represents one embodiment for the
motion monitors described above. As shown in FIG. 4A,
motion monitor 400 includes a processor 402, memory 404,
an acceleration sensor 406, a transceiver 408, and a battery
410.

[0128] Processor 402 is a conventional processor such as,
for example, a microcontroller capable of implementing
application programs stored in memory 404. Processor 402 is
coupled to memory 404, acceleration sensor 406, and trans-
ceiver 408.

[0129] Memory 404 is used to store application program
instructions and data. In an embodiment, memory 404 stores
programs, for example, used to generate performance data
from data output by acceleration sensor 406. In an embodi-
ment, memory 404 includes both read only memory and
random access memory.

[0130] In an embodiment, acceleration sensor 406 is an
electronic accelerometer that measures acceleration in one or
more axes. The one or more axes provide a stream of accel-
eration data that correspond, for example, to the motion of a
runner’s foot whenever motion monitor 400 is attached to a
runner’s shoe.

[0131] Transceiver 408 is a low-power transceiver used to
communicate with other components of sports electronic
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training system 100. In an embodiment, transceiver 408 oper-
ates in an unlicensed frequency band such as 2.4 GHz. Trans-
ceiver 408 is coupled to an antenna 412.

[0132] Battery 410 is used to provide power to operate the
various components of motion monitor 400. In an embodi-
ment, battery 410 is either a rechargeable battery or a non-
rechargeable battery that must be periodically replaced (e.g.
every one to two years or longer).

[0133] In an embodiment, processor 402 operates on data
provided by acceleration sensor 406 to generate performance
data such as, for example, the speed, the pace, the stride rate,
the stride length, and the total distance traveled by a runner.
The performance data is transmitted using transceiver 408 for
reception by a portable electronic processing device such as,
for example, portable electronic processing device 300 and/or
portable electronic processing device 350.

[0134] In one embodiment, motion monitor 400 generates
performance data as follows. Processor 402 low-pass filters
and examines the stream of output values generated by one
axis of acceleration sensor 406 (e.g., an axis aligned with the
heel-to-toe axis of an individual) to identify a maximum
acceleration value and/or a minimum acceleration value for
each stride of an individual. The average speed of the indi-
vidual during each stride is then calculated by processor 402
using an appropriate algorithm stored in memory 404. This is
possible because the average speed of an individual (whether
running or walking) is proportional to the maximum and
minimum acceleration values that occur during each stride of
the individual. Why this is so is illustrated, for example, by
FIGS. 4B and 4C.

[0135] FIGS. 4B and 4C are diagrams that illustrate how
motion monitor 400 determines performance data such as, for
example, the speed, the pace, the stride rate, the stride length,
and the total distance traveled by an individual in an embodi-
ment of the present invention.

[0136] As shown in FIG. 4B, an individual’s leg has a
specific movement pattern during each stride relative to the
direction in which the individual is traveling (e.g., direction
X). At a time period 420, for example, the beginning of a
stride, the foot of one leg of an individual is planted firmly on
the ground and is not moving in the direction of travel. Since
there is no movement of the foot, there is also no acceleration
in the direction of travel. As the individual’s hips and upper
body move forward in the direction of travel at a speed S, the
upper portion of the individual’s leg begins to move forward
at a time period 422 relative to the direction in which the
individual is traveling, while the lower portion of the indi-
vidual’s leg begins to move backwards relative to the direc-
tion of travel. This generates a negative acceleration in the
direction of travel that is detected by a first axis (e.g., the X
axis) of acceleration sensor 406.

[0137] Atalater point in time during the stride, time period
424 in FIG. 4B, the upper portion of the individual’s leg is still
moving forward relative to the direction of travel when the
lower portion of the individual’s leg begins to move forward
relative to the direction of travel of the individual. This gen-
erates a positive acceleration in the direction of travel of the
individual that is detected by the first axis of acceleration
sensor 406.

[0138] At a time period 426 during the stride, the upper
portion of the individual’s leg has stopped moving forward
relative to the direction of travel while the lower portion of the
individual’s leg is continuing to move forward relative to the
direction of travel of the individual. This stage of the stride
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also generates a positive acceleration in the direction of travel
of the individual that is detected by the axis of acceleration
sensor 406.

[0139] Finally, at the end of the stride, time period 428 in
FIG. 4B, the individual’s foot is again firmly planted on the
ground. There is no movement of the foot in the direction of
travel at this time period, and the acceleration along the first
axis is zero.

[0140] FIG. 4C illustrates an idealized, filtered output of
acceleration sensor 406 of motion monitor 400 corresponding
to the stride of an individual (e.g., whether running or walk-
ing). As depicted, there is a period of negative acceleration
having a minimum acceleration value and a period of positive
acceleration having a maximum acceleration value during
each stride. Using this information, the average speed of the
individual in the direction of travel during the stride is given,
for example, by equation 1 below:

Sx=K {1 (Ao T 1) }+K> EQ. 1

where S, is the average speed for the stride, K, is a propor-
tionality constant, fx, is a function involving Amax (the maxi-
mum acceleration value generated during the stride processed
through a low pass filter) and T;-T, (the period of positive
acceleration), and K, is an adjustment constant. The values
K, and K, are empirical values that are determined experi-
mentally, and in an embodiment they are different for differ-
ent ranges of speed (e.g., one set of values is used if an
individual is walking and another set of values is used if the
individual is running). The function fX, is determined experi-
mentally, and in embodiments can be a higher order (e.g., a
second order or a third order) equation.

[0141] In one embodiment, the value(s) for K, and/or K,
areinitially determined, for example, based onan input length
for auser’sleg (e.g., measured from the knee to the heel) or an
input height for the user (e.g., using an assumption that the
length of the leg is some fraction of the height).

[0142] Inanembodiment, the value(s) for K, and/or K, are
determined and/or updated by having the user run a known
distance and using this known distance to determine and/or
update the value(s) for K, and/or K.

[0143] As noted herein, it is possible to determine the aver-
age speed for the stride using the minimum acceleration
value. This is done, for example, using equation 2 below:

Sx=Ka{ o (i To-T1) 1Ky EQ.2

where S, is the average speed for the stride, K, is a propor-
tionality constant, fx, is a function involving A, ., (the mini-
mum acceleration value generated during the stride processed
through a low pass filter) and T,-T, (the period of negative
acceleration), and K, is an adjustment constant. The values
K; and K, and the function fx, are determined experimen-
tally. In embodiments, the function X, can be a higher order
(e.g., a second order or a third order) equation.
[0144] Inone embodiment, the average speed is calculated
by combining equations 1 and 2 and forming a third equation
for the average speed during a stride. This third equation is:

S, =K 5 (A T~ To) 1=K s {fio (e (Lo T

Koa EQ.3
where S, is the average speed for the stride, K, and K, are
proportionality constants, fx; is a function involving Amax
(the maximum acceleration value generated during the stride
processed through a low pass filter) and T;-T, (the period of
positive acceleration), fX, is a function involving A, (the
minimum acceleration value generated during the stride pro-
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cessed through a low pass filter) and T,-T, (the period of
negative acceleration), and K, , is an adjustment constant.
The values K, K; and K, , and the functions fx, and fx, are
determined experimentally. In embodiments, the functions
fx, and fx, can be higher order (e.g., second order or third
order) equations.

[0145] Using the information provided herein, it is possible
to develop other algorithms for determining the average
speed during a stride. For example, the output of more than
one axes of acceleration sensor 406 can be used, in which the
output values would be combined using, for example, a
square root of the sum of the squares approach. Accordingly,
the present invention is not limited to using just the algorithms
described herein.

[0146] Once the average speed for each stride is calculated,
calculating other performance parameters is possible. For
example, the distance traveled during each stride (e.g., stride
length) is given by equation 4 below:

Dy=Sy(T5=T)) EQ.4

where Dy, is the stride length, S, is the average speed during
the stride, and T;-T) is the time of a single stride. Stride rate
is determined by dividing 1 minute by T;-T, to determine the
number of strides per minute. The total distance traveled by
the individual is the sum of all stride lengths. Pace is calcu-
lated, for example, by inverting the average speed value and
adjusting the unit to obtain a desired time per distance value
(e.g., minutes per kilometer, minute per mile, et cetera).
[0147] It is to be noted that while the values for K, and K,
can be determined and selected based on information provide
by auser (e.g., by asking a user to provide the length of his or
her leg or his or her height), it is desirable to have the indi-
vidual walk or run a particular known distance and use this
information to adjust the values for K, and K, (i.e., to cali-
brate motion monitor 400 for the particular user). Doing this
leads to improved accuracy. Additionally, it may also be ben-
eficial to have one set of K values that are used in an algorithm
when a user is walking and another set of K values that are
used when the user is running. Whether the user is walking or
running can be determined, for example, using a threshold
acceleration value. For example, if the maximum acceleration
value detected is below a certain threshold, it is assumed that
the user is walking. Otherwise, it is assumed the user is
running.

[0148] In an embodiment, calibration of motion monitor
400 is performed using, for example, received GPS signals.
‘The received GPS signals can be used, for example, to deter-
mine a distance that a user runs or walks during a workout.
[0149] In one embodiment, motion monitors according to
the present invention are used to detect changes in an indi-
vidual’s direction of motion. For example, one or more
motion monitors can be worn by a basketball player and used
to track the basketball player’s forwards and backwards
motion as well as side-to-side motion. In an embodiment,
every basketball player’s position on a basketball court during
a basketball game can be tracked using motion monitors and
displayed, for example, for analysis by a coach. Motion moni-
tors according to the present invention can also be worn by
individuals and used to detect and/or track other motions such
as, for example, motions associated with push-ups, pull-ups,
weightlifting, diving, gymnastics, et cetera.

[0150] FIG. 5 is a diagram of an example heart rate monitor
500 according to an embodiment of the present invention.
Heart rate monitor 500 represents one embodiment for the
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example heart rate monitors described above. As shown in
FIG. 5, heart rate monitor 500 includes a processor 502,
memory 504, a heart rate sensor 506, a transceiver 508, and a
battery 512.

[0151] Processor 502 is a conventional processor such as,
for example, a microcontroller capable of implementing
application programs stored in memory 504. Processor 502 is
coupled to memory 504, heart rate sensor 506, and transceiver
508.

[0152] Memory 504 is used to store application program
instructions and data. In an embodiment, memory 504 stores
programs, for example, used to generate heart rate data from
data output by heart rate sensor 506. In an embodiment,
memory 504 includes both read only memory and random
access memory.

[0153] Heart rate sensor 506 is an electronic sensor that
detects heart beats. This data is provided to processor 502 and
used to determine a heart beat rate (e.g., number of beats per
minute).

[0154] Transceiver 508 is a low-power transceiver used to
communicate with other components of sports electronic
training system 100. In an embodiment, transceiver 508 oper-
ates in an unlicensed frequency band such as 2.4 GHz. Trans-
ceiver 508 is coupled to an antenna 510.

[0155] Battery 512 is used to provide power to operate the
various components of heart rate monitor 500. In an embodi-
ment, battery 512 is either a rechargeable battery or a non-
rechargeable battery that must be periodically replaced.
[0156] Inoneembodiment, heart rate can be monitored, for
example, using portable electronic processing device 300 and
earphones plugged into device 300. In this embodiment, the
heart rate sensors are integral to the earphones, and because
the earphones are worn on opposite sides of the user’s heart,
they can be used to detect heart beats. In another embodiment,
heart rate is monitored using devices that clip onto a user’s ear
or a user’s finger and determine heart rate by looking at blood
flow. In embodiments, heart rate monitors can be used that
clip onto products such as, for example, sunglasses.

[0157] FIG. 6A is a diagram of a shoe 600 having a motion
monitor 602 inserted into a recess in sole 604 of shoe 600
according to an embodiment of the present invention. The
recess positions motion monitor 602 in such a way that a
surface of the motion monitor’s housing is parallel to and in
the plane of the top of sole 604. Placing motion monitor 602
in the recess of sole 604 is desirable because, in an embodi-
ment, one of the acceleration sensor axis of motion monitor
602 is parallel to the plane of the motion monitor’s housing
surface, and placing the motion monitor in this orientation
may provide greater accuracy than other orientations such as,
for example, attaching motion monitor 602 to an external
surface of shoe 600. In an embodiment, the recess in the sole
that houses motion monitor 602 is located in the mid-foot
region of shoe 600 (e.g., where there is a minimum of flex of
shoe 600).

[0158] FIG. 6B is a diagram of a shoe 606 having motion
monitor 602 mounted on an external portion of shoe 606. As
shown in FIG. 6B, motion monitor 602 is mounted using a
mounting device 608. Mounting device 608 is held onto the
top of shoe 606, for example, using shoe laces. Mounting
device 608 permits motion monitor 602 to be removed and
inserted into the mounting device without taking the mount-
ing device off of shoe 606.

[0159] FIG. 6C is a more detailed diagram of motion moni-
tor 602 according to an embodiment of the present invention.
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In an embodiment, motion monitor 602 is enclosed in a hard
plastic protective housing 620. A surface 621 of motion moni-
tor 602 includes a mark 622 that is used to ensure proper
orientation of motion monitor 602, for example, when it is
inserted into a shoe. In an embodiment, mark 622 should be
oriented facing towards the toe portion of the shoe. In other
embodiments, however, the motion monitor will work prop-
erly regardless of orientation.

[0160] A second surface 624 of motion monitor 602
includes a removable cap 626. In an embodiment, removable
cap 626 is removed by turning it less than a quarter turn in one
direction. Removable cap 626 provides access to a battery
628, which can be removed and replace with a fully charged
battery, as needed. In an embodiment, battery 628 is a button
type battery.

[0161] FIG. 6D is a more detailed diagram of mounting
device 608. In an embodiment, mounting device 608 is made
of'a semi-rigid plastic that allows motion monitor 602 to be
snapped into mounting device 608 and firmly held in place.
Mounting device 608 includes four clips 630a-d that hold
motion monitor 602 in place. The mounting device can be
placed on a shoe, for example, by slipping clips 630a and
6305 under one or more shoe laces so that the shoe laces rest
on surface 632 of mounting device 608. In an embodiment,
the surface of mounting device 608 that rests on the shoe is
textured to reduce any slippage that might otherwise occur.
[0162] FIG. 6E is a diagram of a motion monitor 602 that
has a housing 639 and a winged-battery cap 640 for mounting
the motion monitor on a shoe according to an embodiment of
the present invention. The housing 639 and the winged-bat-
tery cap 640 have bayonet-type quick connect and disconnect
treads that only require, for example, a one-quarter turn of
housing 639 to securely fasten housing 639 to winged-battery
cap 640.

[0163] FIG. 6F is a diagram that shows motion monitor 602
of FIG. 6E mounted on a shoe 642. The shoe laces of shoe 642
cross-over winged-battery cap 640 to hold motion monitor
602 in place.

[0164] FIG. 6G is a diagram of a housing 643 for motion
monitor 602 that has a winged-battery cap 644 for mounting
the motion monitor on a shoe according to an embodiment of
the present invention. Housing 643 and winged-battery cap
644 are similar to housing 639 and winged-battery cap 640,
except for the type of treads that is used to couple winged-
battery cap 644 to housing 643. The treads used with housing
643 and winged-battery cap 644 require several turns to
couple housing 643 to winged-battery cap 644.

[0165] FIG. 6H is a diagram that further illustrates how
winged-battery cap 644 is screwed into housing 643.

[0166] FIG. 6l is a diagram of a winged-battery cap 646 for
use, for example, with housing 643. Winged-battery cap 646
has ends with openings through which the laces of a shoe can
be threaded. A similar winged-battery cap with bayonet-type
quick connect and disconnect threads can be used with hous-
ing 639.

[0167] FIG. 6] is a diagram of a winged-battery cap 648 for
use, for example, with housing 643. Winged-battery cap 648
has ends with two holes each through which the laces of a
shoe can be threaded. A similar winged-battery cap with
bayonet-type quick connect and disconnect threads can be
used with housing 639.

[0168] FIG. 7 is a diagram of a heart rate monitor 700 with
built-in sensors 702a-b for determining a user’s percent body
fat according to an embodiment of the present invention. In an
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embodiment, a percent body fat value is determined by hav-
ing a user grasp sensors 702a and 70256 with his or her hands.
Using sensors 702a and 7025, a weak electrical current is
passed through the user’s body to determine the amount of fat
tissue. The weak electrical current is not felt by the user. A
processor within monitor 700 calculates the user’s body fat
percentage using a bioelectrical impedance method for deter-
mining body fat. Muscles, blood vessels and bones are body
tissues having a high water content that conduct electricity
easily. Body fat, however, is tissue that has little electric
conductivity. In an embodiment, the formula used to deter-
mine a user’s percent body fat takes into account, for
example, measured electric resistance and the height, weight,
age and gender of the user.

[0169] FIG. 8 is a diagram of a heart rate/percent body fat
monitor 800 according to an embodiment of the present
invention. Heart rate/percent body fat monitor 800 represents
one embodiment for the heart rate monitor 700 with built in
sensors for detecting body fat described above. As shown in
FIG. 8, heart rate/percent body fat monitor 800 includes a
processor 802, memory 804, a heart rate sensor 806, body fat
monitoring circuitry 808, a transceiver 812, and a battery 816.
[0170] Processor 802 is a conventional processor such as,
for example, a microcontroller capable of implementing
application programs stored in memory 804. Processor 802 is
coupled to memory 804, heart rate sensor 806, body fat moni-
toring circuitry 808, and transceiver 812.

[0171] Memory 804 is used to store application program
instructions and data. In an embodiment, memory 804 stores
programs, for example, used to process data from heart rate
sensor 806 and body fat monitoring circuitry 808. In an
embodiment, memory 804 includes both read only memory
and random access memory.

[0172] Heart rate sensor 806 is an electronic sensor that
detects heart beats. This data is provided to processor 802 and
used to determine a heart beat rate (e.g., number of beats per
minute).

[0173] Body fat monitoring circuitry 808 is responsible, for
example, for generating a weak electrical current that is
passed through the user’s body and for measuring electric
resistance. The weak current is passed through the user’s
body by having the user grasp sensors 810a and 8105 with his
or her hands. Based on the determined electrical resistance, a
formula is used to calculate the user’s percent body fat. In an
embodiment, the formula takes into account, for example,
measured electric resistance and the height, weight, age and
gender of the user.

[0174] Transceiver 812 is a low-power transceiver used to
communicate with other components of sports electronic
training system 100. In an embodiment, transceiver 812 oper-
ates in an unlicensed frequency band such as 2.4 GHz. Trans-
ceiver 812 is coupled to an antenna 814.

[0175] Battery 816 is used to provide power to operate the
various components of heart rate/percent body fat monitor
800. Battery 816 can be either a rechargeable battery or a
non-rechargeable battery.

[0176] In embodiments of the present invention, as
described above, various components of the sports electronic
training system periodically transmit data to a portable elec-
tronic processing device during a workout. In other embodi-
ments, data collected and/or generated by components of the
sports electronic training system such as, for example, a
motion monitor and/or a heart rate monitor store the data
during the entire workout and transmit the data only after the
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workout is completed (e.g., during a synchronization ses-
sion). This is particularly beneficial for certain sports and for
instances in which a user chooses not to carry or wear a
portable electronic processing device.

[0177] FIG. 9 is a diagram that illustrates a portable elec-
tronic processing device 900 interacting with a computer 910.
In an embodiment, portable electronic processing device 900
(e.g., a cell phone) communicates with computer 910 (e.g., a
personal computer) using wireless communications. In
another embodiment, portable electronic processing device
900 communicates with computer 910 using wire communi-
cations, for example, by placing portable electronic process-
ing device 900 in a docking unit that is attached to computer
910 using a communications wire plugged into a communi-
cations port of computer 910.

[0178] As shown in FIG. 9, portable electronic processing
device 900 has a button 902 that when pressed places portable
electronic processing device 900 into a sports operating mode
according to an embodiment of the present invention. The
sports operating mode and it various features are discussed in
more detail below, for example, with reference to FIGS.
13-33.

[0179] In an embodiment, data collected by portable elec-
tronic processing device 900, for example, when it is in sports
operating mode, is uploaded to computer 910 for long term
storage. This data can include, for example, workout data,
photos, et cetera. This frees up memory space in portable
electronic processing device 900 so that it can collect addi-
tional data without having to overwrite previously collected
data. A program running on computer 910 can be used to
retrieve and interact with the uploaded data. In addition, as
explained in more detail below, for example, with reference to
FIGS. 34-40, computer 910 can download data such as work-
out routines, music, running routes, et cetera, to portable
electronic processing device 900.

[0180] FIG. 10 is a diagram that illustrates a portable elec-
tronic processing device 1000 interacting with computer 910.
In an embodiment, portable electronic processing device
1000 (e.g., a sports watch) communicates with computer 910
using wireless communications. In another embodiment, por-
table electronic processing device 1000 communicates with
computer 910 using wire communications. In this embodi-
ment, portable electronic processing device 1000 interacts
with computer 910 using, for example, a universal serial bus
(USB) cable or other type cable.

[0181] In an embodiment, data collected by portable elec-
tronic processing device 1000 is uploaded to computer 910
for long term storage. This data can include, for example,
workout data. This frees up memory space in portable elec-
tronic processing device 1000 so that it can collect additional
data without having to overwrite previously collected data. A
program running on computer 910 can be used to retrieve and
interact with the uploaded data. In addition, computer 910 can
download data to portable electronic processing device 1000.
[0182] FIG. 11A is a diagram of portable electronic pro-
cessing device 900 interacting with a computer/web server
1100 according to an embodiment of the present invention. As
shownin FIG. 11A, portable electronic processing device 900
interacts with computer 910, which interacts with computer/
web server 1100 using network 1102. In an embodiment,
network 1102 is the Internet. The interaction between por-
table electronic processing device 900 and computer 910, and
the interaction between computer 910 and computer/web
server 1100 may occur at different times. For example, in an
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embodiment, a user may use computer 910 to log-in to com-
puter/web server 1100 and upload and/or download data such
as, for example, new workout routines and/or running routes.
Any information downloaded during the log-in session can be
subsequently downloaded to portable electronic processing
device 900 after the log-in session is complete (e.g., just
before a user’s next workout session).

[0183] In an embodiment, portable electronic processing
device 900 interacts with computer/web server 1100 using,
for example, a universal mobile telecommunications system
(UMTS) connection or a global system for mobile commu-
nications (GSM) connection. In this embodiment, at the end
of' a workout (e.g., after a stop workout command is input),
data collected during a workout is transmitted (e.g., either
automatically or on command) to computer/web server 1100
without having to log-on to computer 910. The UMTS and/or
GSM connection can be used both to upload and download
information from computer/web server 1100.

[0184] FIG. 11B is a diagram of portable electronic pro-
cessing device 1000 interacting with computer/web server
1100 according to an embodiment of the present invention. As
shown in FIG. 11B, portable electronic processing device
1000 interacts with computer 910, which interacts with com-
puter/web server 1100 using network 1102. The interaction
between portable electronic processing device 1000 and com-
puter 910, and the interaction between computer 910 and
computer/web server 1100 may occur at different times.
[0185] FIG. 12 is a diagram of an example portable elec-
tronic processing device 1200 interacting with various exer-
cise machines according to an embodiment of the present
invention. As shown in FIG. 12, in an embodiment, such
exercise machines can include an exercise bike 1202, a row-
ing machine 1204, a stair climber 1206, an elliptical machine
1208, and/or a tread mill 1210.

[0186] Portable electronic processing device 1200 interacts
with various exercise machines, for example, by receiving
and storing data collected by the exercise machines. The data
can include, for example, the distance run on the tread mill,
the distance traveled on the exercise bike, or the distance
rowed on the rowing machine. The data can also include, for
example, the time spent exercising and/or the calories burnt
while exercising. In embodiments, the exercise machines
includes motion monitors such as, for example, one or more
motion monitors similar to the ones described herein. These
motion monitors are used to monitor parts of the exercise
machines (e.g., pedal of an exercise bike and steps of a stair
climbing machine) that move.

[0187] The data collected by the various exercise machines
can be provided to portable electronic processing device 1200
using wireless communications or wired communications
(e.g., by placing portable electronic processing device 1200
in a docking unit). In an embodiment, exercise routines for
each of the various exercise machines, which are tailored to
an individual’s fitness level, can be provided/downloaded
from computer/web server 1100 and loaded into portable
electronic processing device 1200. These routines can then be
provided to a particular exercise machine prior to a workout.
[0188] As described herein, embodiments of the portable
electronic processing devices of the present invention include
a sports operating mode. An embodiment of the sports oper-
ating mode, as well as exemplary display views for interact-
ing with a portable electronic processing device in sports
operating mode, are described below with reference to FIGS.
13-33.
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[0189] FIG. 13 is a diagram of an example portable elec-
tronic processing device 1300 that includes a sports operating
mode having virtual trainer functionality according to an
embodiment of the present invention. Portable electronic pro-
cessing device 1300 includes a display 1302 and display
navigation buttons 1304a-d. An enter or select button 1306 is
located in the middle of display navigation buttons 1304a-d.

[0190] Asshown in FIG. 13, portable electronic processing
device 1300 has a main display view 1310. Main display view
1310 includes a plurality of icons that can be selected, for
example, using navigation buttons 1304a-d and select button
1306. Selecting an icon activates the functionality associated
with the selected icon.

[0191] Main display view 1310 is shown in FIG. 13 as
having at least four icons: a phonebook icon 1312, a trainer
icon 1314, a files icon 1316, and a music icon 1318. Other
icons are also contemplated and are included in embodiments
of the present invention. These other icons include, for
example, a telephone call log icon, a voice mail icon, a web
search engine icon, a camera icon, a clock/alarm icon, a
games icon, et cetera.

[0192] Inembodiments, maindisplay view 1310, as well as
other display views described herein, include optional soft
keys, for example, at the bottom of the display view. These
soft keys (e.g., Select and/or Back) can be used to implement
the functionality noted. The soft keys are selected, for
example, using keys or buttons of portable electronic process-
ing device 1300.

[0193] In an embodiment, selecting trainer icon 1314
brings up a trainer display view 1320. Trainer display view
1320 includes a banner display area 1322 and main display
area 1324. Banner display area 1322 indicates the present
routine being implemented by portable electronic processing
device 1300 (e.g., the trainer routine). As shown in main
display area 1324, the trainer routine includes several subrou-
tines that can be selected, for example, using icons 1326a-e.
In an embodiment, these subroutines include a workout rou-
tine, a music routine, a photos routine, a calendar routine, and
a settings routine. Other routines are included in other
embodiments. A start icon 1326fis used to start a workout.

[0194] Inan embodiment, the icons of trainer display view
1320 rotate either clockwise or counter clockwise when a
user presses a navigation button, and the icon at the bottom of
the display view is the active icon. In another embodiment,
the icons do not rotate in response to user inputs.

[0195] FIG. 14A is a diagram that illustrates workout fea-
tures of a sports electronic training system according to an
embodiment of the present invention. The workout features
are selected, for example, by selecting the workout icon
13264 of display view 1320.

[0196] In an embodiment, selecting workout icon 13264
brings up a workout display view 1402. Display view 1402
presents to a user a plurality of previously created workouts
such as, for example, a morning run workout, a lunch run
workout, et cetera. Display view 1402 also presents a create
run option in case the user wants to create a workout not
available for selection. A checkmark 1404 indicates the
selected or default workout. An arrow 1406 is used to scroll
through the various options when there are more options than
can be displayed at one time.

[0197] Selecting the morning run workout brings up a dis-
play view 1410. Display view 1410 displays the details of the
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morning run workout and enables a user, for example, to
select another workout or to edit the time and/or intensity of
the selected workout.

[0198] Inan embodiment, the name of a presently selected
workout (e.g., “morning run”) appears in a workout name
field 1412 of display view 1410. If the user wishes to select
another workout, the user can do this by using arrows asso-
ciated with field 1412 to scroll through various other work-
outs until a desired workout appears in field 1412. Once a
desired workout appears in field 1412, the user can view
and/or edit the time of the workout and/or the endurance of
the workout. A user changes the time of the workout by
modifying the time shown in a time field 1414. The time can
be varied by typing in a desired time or by scrolling through
various time options using arrows associated with time field
1414. A user changes the intensity of the workout be varying
the intensity displayed in an intensity field 1416. The inten-
sity can be changed for example using arrows associated with
intensity field 1416. In an embodiment, selectable options for
the various fields of display view 1410 are presented using
dropdown box rather than scroll arrows.

[0199] In an embodiment, display view 1410 includes a
trainer checkbox 1418. Checking this box enables audio feed-
back to be provided to a user during a workout. Removing the
check from trainer checkbox 1418 disables the audio feed-
back.

[0200] Referring to FIG. 14A, at the bottom of display view
1410 is a display area 1420 that enables a user to select
another subroutine of the trainer routine. As shown in FIG.
14 A, the subroutine shown in display area 1420 is the music
subroutine. If another routine is desired, the arrows in display
area 1420 can be used to scroll through the other available
subroutines such as, for example, the photos subroutine, the
calendar subroutine and the settings subroutine.

[0201] Selecting the music icon in display area 1420 brings
up a music display view 1430. Display view 1430 is used to
select the music to be played during a workout. Playable
music includes, for example, music stored in one or more play
lists or radio music.

[0202] FIG. 14B is a table that illustrates example audio
feedback provided to a user during a workout. The table
illustrates example feedback that is appropriate, for example,
for a 60 minute workout/run at a strength (e.g., yellow) level
of intensity. As described herein, workouts can be performed
at different intensity levels, and in an embodiment, these
levels are associated with various colors to facilitate provid-
ing feedback to a user. In an embodiment, an easy workout is
associated with a color such as green or blue, an intermediate
intensity workout is associated with yellow, and a hard work-
out is associated with red. Other colors can also be used. One
benefit of using different colors to represent different workout
intensities is that colored bars can be used to display a work-
out. Accordingly, a bar used to represent a workout having
different intensity periods would be displayed as a bar having
different colored segments.

[0203] In embodiments, the virtual trainer functionality of
the present invention can influence a workout program, ses-
sion or routine in real time. For example, in a situation in
which a heart rate monitor is being used to monitor an indi-
vidual’s heart rate during a workout, the virtual trainer will
monitor the heart rate data for signs of overtraining and when
an overtraining situation is identified, the virtual trainer will
change the workout, for example, to an easier run. In embodi-
ments of the present invention, data from other sensors (e.g.,
a hydration sensor, a temperature sensor, etc.) can also be
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monitored for signs of overtraining, and when overtraining is
detected, the virtual trainer will modify the work appropri-
ately.

[0204] FIG. 15A is a diagram that illustrates first example
customizable parameter displays for a sports electronic train-
ing system according to an embodiment of the present inven-
tion. As illustrated by FIG. 15A, a user can select what per-
formance parameters are displayed and/or provided to the
user as feedback during a workout.

[0205] Inoperation, once a user starts a workout, the trainer
routine provides feedback to the user. This feedback can be
visual feedback, for example, displayed on display 1302 of
portable electronic processing device 1300 and/or audio feed-
back provided to the user using headphone plugged into an
audio jack of portable electronic processing device 1300. The
visual feedback can be continuously displayed and updated
during the workout. The audio feedback is provided, for
example, when a user taps portable electronic processing
device 1300 twice.

[0206] Asshown in FIG. 15A, a first example display 1502
shows an elapsed time since the start of the workout (e.g., 7
minutes and 42 seconds), a heart rate (e.g., 184 beats per
minute), and a total distance run since the beginning of the
workout (e.g., 1.6 km). As shown in example display 1504, if
the user is not wearing a motion sensor on a shoe, the feed-
back display will not show a total distance run. Instead, it may
display, for example, the text “Not Found” in place of a total
distance run to indicate to the user that portable electronic
processing device 1300 is not in communication with a
motion sensor. As shown in example display 1506, if the user
is not wearing a heart rate monitor, the feedback display will
not show a total number of heart beats per minute value.
Instead, it may display the text “Not Found” in place of a heart
rate to indicate to the user that portable electronic processing
device 1300 is not in communication with a heart rate moni-
tor.

[0207] In embodiments, as illustrated by example display
1508, a user can change the feedback that is displayed, for
example, by selecting a display icon and using arrow keys
1510 associated with the selected display icon to scroll
through various optional display parameters and pick a
desired parameter for display. In one embodiment, the param-
eters available for display include time, heart rate distance,
calories, pace and/or stride rate. In other embodiments, other
parameters are available.

[0208] FIG. 15B is a diagram that illustrates second
example customizable parameter displays for a sports elec-
tronic training system according to an embodiment of the
present invention. As illustrated by FIG. 15B, the second
example parameter displays include in the top one-third of the
display an elapsed time value. In the bottom two-thirds of the
display area, a workout performance parameter goal is dis-
played such as, for example, a stride rate goal, a pace goal, a
heart rate goal, or a distance goal. In an embodiment, a user
can cycle through which goal is displayed by pressing a
button on the portable electronic processing device.

[0209] Example display 1522 displays for a user elapsed
time and a stride rate performance parameter goal. As illus-
trated in FIG. 15B, the stride rate goal for the depicted
example workout is 180 steps per minute. A runner can deter-
mine whether he or she is meeting the workout goal by moni-
toring three indicators 1524, 1526, and 1528. If the runner is
meeting the stride rate goal (e.g., the runner is meeting the
goal within a selected number of steps per minute) during a
workout, the middle indicator 1526 is illuminated. If the
runner is exceeding the stride rate goal by more than a
selected number of steps per minute (e.g., 5 steps per minute),
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the top indicator 1524 is illuminated as an indication to the
runner to decrease the stride rate. If the runner is below the
stride rate goal by more than a selected number of steps per
minute (e.g., 5 steps per minute), the bottom indicator 1528 is
illuminated as an indication to the runner to increase the stride
rate.

[0210] In one embodiment, a user is provided with stride
rate training feedback in the form of beeps in headphones
worn by the user. The beeps correspond, for example, to the
stride rate goal, and the user adjusts his or her stride rate to
match the beeps. The beeps can be provided, for example,
only when a change in stride rate is required (e.g., when the
runner is running below or above a particular stride rate goal).
[0211] Example display 1530 displays for a user elapsed
time and a workout pace goal. The pace goal for the depicted
example workout is 7 minute and 30 seconds per mile. A
runner can determine whether he or she is meeting the work-
out goal by monitoring the three indicators 1524, 1526, and
1528. As above, if the runner is meeting the pace goal during
a workout, the middle indicator 1526 is illuminated. If the
runner is exceeding the pace goal, the top indicator 1524 is
illuminated as an indication to the runner to decrease the pace.
Ifthe runner is below the pace goal, the bottom indicator 1528
is illuminated as an indication to the runner to increase the
pace.

[0212] Example display 1532 displays for a user elapsed
time and a workout heart rate goal. The heart rate goal for the
depicted example workout is 175 beats per minute. A runner
can determine whether he or she is meeting the workout goal
by monitoring the three indicators 1524, 1526, and 1528. As
above, if the runner is meeting the heart rate goal during a
workout, the middle indicator 1526 is illuminated. If the
runner is exceeding the heart rate goal, the top indicator 1524
is illuminated. If the runner is below the heart rate goal, the
bottom indicator 1528 is illuminated.

[0213] Example display 1534 displays for a user elapsed
time and a workout distance goal. The elapsed time is
depicted in the top one-third of display 1534. The distance
goal is depicted in the bottom two-thirds of display 1534. In
an embodiment, the distance goal is shown as a pie chart,
which is filled-in in proportion to how much of the distance
goal has been achieved. For example, if the runner has com-
pleted 25% of the distance goal, than one-quarter of the pie
chart is filled-in as shown in FIG. 15B. A similar display can
be used to depict completion, for example, of a calories goal.
[0214] FIG. 15C is a diagram that illustrates third example
customizable parameter displays for a sports electronic train-
ing system according to an embodiment of the present inven-
tion. As illustrated by FIG. 15C, the third example parameter
displays include in the top one-third of the display an elapsed
time value. In the bottom two-thirds of the display area, a
workout performance parameter goal is displayed such as, for
example, a stride rate goal, a pace goal, a heart rate goal, or a
calorie goal. In an embodiment, a user can cycle through
which goal is displayed by pressing a button on the portable
electronic processing device.

[0215] Example display 1542 displays for a user elapsed
time and a stride rate performance parameter goal. As illus-
trated in FIG. 15C, the stride rate goal for the depicted
example workout is 180 steps per minute. A runner can deter-
mine whether he or she is meeting the workout goal by moni-
toring two indicators 1544 and 1546. If the runner is exceed-
ing the stride rate goal by more than a selected number of
steps per minute (e.g., 5 steps per minute), the top indicator
1544 is illuminated as an indication to the runner to decrease
the stride rate. If the runner is below the stride rate goal by
more than a selected number of steps per minute (e.g., 5 steps

Feb. 19, 2009

per minute), the bottom indicator 1546 is illuminated as an
indication to the runner to increase the stride rate. If the runner
is meeting the stride rate goal (e.g., the runner is meeting the
goal within a selected number of steps per minute) during a
workout, neither indicator is illuminated.

[0216] Example display 1548 displays for a user elapsed
time and a workout pace goal. The pace goal for the depicted
example workout is 7 minute and 30 seconds per mile. A
runner can determine whether he or she is meeting the work-
out goal by monitoring the two indicators 1544 and 1546 next
to the pace goal. As above, if the runner is exceeding the pace
goal, the top indicator 1544 is illuminated as an indication to
the runner to decrease the pace. If the runner is below the pace
goal, the bottom indicator 1546 is illuminated as an indication
to the runner to increase the pace.

[0217] Example display 1550 displays for a user elapsed
time and a workout heart rate goal. The heart rate goal for the
depicted example workout is 175 beats per minute. A runner
can determine whether he or she is meeting the workout goal
by monitoring the two indicators 1544 and 1546. As above, if
the runner is exceeding the heart rate goal, the top indicator
1544 is illuminated. If the runner is below the heart rate goal,
the bottom indicator 1546 is illuminated.

[0218] Example display 1552 displays for a user elapsed
time and a workout calories goal. The elapsed time is depicted
in the top one-third of display 1552. The calories goal is
depicted in the bottom two-thirds of display 1552. In an
embodiment, the calories goal is shown as a pie chart, which
is filled-in in proportion to how many of the desired calories
have been burned so far during the workout. For example, if
the runner has burned calories equal to 25% of the calories
goal, than one-quarter of the pie chart is filled-in as shown in
FIG. 15C. A similar display can be used to depict completion,
for example, of a distance goal.

[0219] FIG. 15D is a diagram that illustrates fourth
example customizable parameter displays for a sports elec-
tronic training system according to an embodiment of the
present invention. As illustrated by FIG. 15D, the fourth
example parameter displays include in the top one-third of the
display an elapsed time value. In the bottom two-thirds of the
display area, a workout performance parameter goal is dis-
played such as, for example, a stride rate goal, a pace goal, a
heart rate goal, or a distance goal. In an embodiment, a user
can cycle through which goal is displayed by pressing a
button on the portable electronic processing device.

[0220] Example display 1562 displays for a user elapsed
time and whether a workout stride rate performance param-
eter goal is being met. As illustrated in FIG. 15D, a runner can
determine whether he or she is meeting the workout goal by
monitoring three indicators 1564, 1566, and 1568. If the
runner is meeting the stride rate goal (e.g., the runner is
meeting the goal within a selected number of steps per
minute) during a workout, the middle indicator 1566 is illu-
minated. If the runner is exceeding the stride rate goal by
more than a selected number of steps per minute (e.g., 5 steps
per minute), the right indicator 1568 is illuminated as an
indication to the runner to decrease the stride rate. If the
runner is below the stride rate goal by more than a selected
number of steps per minute (e.g., 5 steps per minute), the left
indicator 1564 is illuminated as an indication to the runner to
increase the stride rate.

[0221] Example display 1570 displays for a user elapsed
time and a workout pace goal. A runner can determine
whether he or she is meeting the workout pace goal by moni-
toring the three indicators 1564, 1566, and 1568 in a manner
similar to that described above.
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[0222] Example display 1572 displays for a user elapsed
time and a workout heart rate goal. A runner can determine
whether he or she is meeting the workout heart rate goal by
monitoring the three indicators 1564, 1566, and 1588. As
above, if the runner is meeting the heart rate goal during a
workout, the middle indicator 1566 is illuminated. If the
runner is exceeding the heart rate goal, the right indicator
1568 is illuminated. If the runner is below the heart rate goal,
the left indicator 1564 is illuminated.

[0223] Example display 1574 displays for a user elapsed
time and a workout distance goal. The elapsed time is
depicted in the top one-third of display 1574. The distance
goal is depicted in the bottom two-thirds of display 1574. In
an embodiment, the distance goal is shown as a pie chart,
which is filled-in in proportion to how much of the distance
goal has been achieved. For example, if the runner has com-
pleted 25% of the distance goal, than one-quarter of the pie
chart is filled-in as shown in FIG. 15D. A similar display can
be used to depict completion, for example, of a calories goal.
[0224] Inoneembodiment,a sports training system accord-
ing to the present invention includes glasses. The glasses have
color indications located within the field of view of the wearer
that provide feedback to the wearer (e.g., a runner) about
performance. For example, in one embodiment, three lights
indicate zones of performance (e.g., on target performance,
below target performance, and above target performance). In
another embodiment, two colors indicate performance (e.g.,
below target performance and above target performance—no
indicator light is used to indicate on target performance). The
performance being monitored can relate, for example, to
heart rate, stride rate, et cetera.

[0225] Inan embodiment, a sports training system accord-
ing to the present invention includes glasses that display text
and/or graphical information (e.g., other than color indica-
tions) within the field of view of the wearer. This information
provides feedback to the wearer, for example, about perfor-
mance and/or navigation. In one embodiment, the graphical
information includes, for example, navigation arrows that
indicate to a runner which way the runner should run.
[0226] FIGS. 15E-F illustrate two tables (Table 1A and
Table 1B) that can be used to calculate the number of calories
burned (in kcal/min) while exercising according to an
embodiment of the present invention. As shown in the tables,
the calories burned is a function of whether a person is walk-
ing or running, how fast the person is walking or running, and
the person’s body weight. In an embodiment, these tables are
used as look-up tables implemented by software running on a
portable electronic processing device according to the present
invention. Other tables can also be used. Thus, the present
invention is not limited to using these tables.

[0227] FIG. 15G illustrates a Table 2 that can be used to
calculate the number of calories burned while exercising
according to another embodiment of the present invention. In
this embodiment, the calories burned calculation is based on
an individual’s weight and metabolic equivalent units
(METS) (e.g., the number of calories used per minute based
on activity). In this embodiment, the calories burned per hour,
for example, by an individual are equal to the individual’s
weight in kilograms multiplied by the appropriate METS
valued from Table 2.

[0228] As shown in Table 2, in an embodiment, the METS
value used to calculate calories burned is selected, for
example, using an individual’s fitness level (e.g., beginner,
intermediate, or advanced) and/or a workout intensity (e.g.,
energy, endurance, strength, power, or leg strength) or percent
heart rate. The criteria used to select a METS value in a
particular embodiment may vary depending on how the calo-
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rie calculator is implement, for example, in software running
onaportable electronic processing device. In an embodiment,
if an individual has taken a fitness test and is working out
using web created workouts, for example, the calories burned
are calculated based on fitness level and workout intensity. If
the individual creates a custom workout using the portable
electronic processing device, the calorie calculator automati-
cally defaults to using advanced heart rate ranges and METS
values are selected independently of the individual’s fitness
level.

[0229] FIGS. 16-18 are diagrams that illustrate one method
for creating a workout using a sports electronic training sys-
tem according to an embodiment of the present invention. As
shown in FIG. 16, the method begins by selecting the create
run entry of workout display view 1402. In an embodiment,
selecting the create run entry brings up a goal display view
1602. Display view 1602 list several workout goals such as,
for example, time, distance, pace, calories, stride rate, et
cetera. If a user selects a time goal, the selection brings up a
time display view 1604 that list various times. A user can
select one of the listed times, or the user can enter a time. In
an embodiment, after the user selects or enters a time, the user
is presented with an intensity display view 1606 that lists
various workout intensity options. As shown in FIG. 16, in an
embodiment, the intensity workout options are energy, endur-
ance, strength, power, and none. Energy is the least strenuous
intensity option and power is the most strenuous intensity
option.

[0230] As shown in FIG. 17, if the user selects a distance
goal at display view 1602, a display view 1702 is presented to
the user, which lists various distances for selection. The user
can select one of the presented distances or enter another
distance.

[0231] As shown in FIG. 18, if the user selects a pace goal
at display view 1602, a display view 1802 is presented to the
user, which includes a units field 1804 and a pace field 1806.
The user can select a desired unit (e.g., min/km) and a desired
pace (e.g., 4:30) using arrows associated with each field. The
user can also enter a desired pace. In an embodiment, as
shown in FIG. 18, after the user has made all of the selections
for a workout, the user is presented with a soft key save option
in display area 1808.

[0232] Inanembodiment, display views similar to the ones
described herein are provided to the user if the user selects a
calories goal or a stride rate goal. The edit run entry of display
view 1402 brings up a list of previously created workouts,
which the user can select and edit.

[0233] FIG. 19 is a diagram that illustrates music features
of'a sports electronic training system according to an embodi-
ment of the present invention. In an embodiment, if a user
selects music icon 13265 at trainer display view 1320, a music
display view 1430 appears. Display view 1430 lists a plurality
of music options that the user can select. These options
include, for example, tempo songs, a radio, music play lists,
motivational songs, recently played songs, most played
songs, an artists list, an albums list, et cetera.

[0234] If the user selects the tempo entry at display view
1430, a display view 1902 appears. Display view 1902 lists
several groups of songs having a tempo matched to a particu-
lar workout intensity. These intensities are energy, endurance,
strength, and power. The user can also make an automatic
selection, which will change the tempo of the music being
played, for example, to match auser’s stride rate, heart rate, or
an intensity index based on a combination of these and/or
other performance parameters.

[0235] If the user selects the radio entry at display view
1430, a display view 1904 appears. Display view 1904
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includes a radio reception indication bar 1906, a frequency
tuning field 1908, and a display area 1910 that lists recently
played radio frequencies. In an embodiment, the user tunes
the radio to a desired frequency by entering a desired fre-
quency, by using tuning arrows associated with frequency
tuning field 1908, or by highlighting and selecting a fre-
quency in display area 1910.

[0236] In embodiments, the radio is both an AM radio and
an FM radio. Either the AM or FM radio is selected using a
soft key located in a display area 1912.

[0237] Iftheuser selects the play lists entry at display view
1430, a display view 1920 appears. At display view 1920, the
user can select a previously compiled play list from among a
variety of play lists. If there are more play lists than can be
shown on the display, an arrow is used to scroll through the
various play lists.

[0238] Selecting one of the other music options at display
view 1430 brings up other display views, similar to the ones
described herein, which enables the user to make appropriate
music selections.

[0239] FIG.201is a diagram that illustrates photo features of
a sports electronic training system according to an embodi-
ment of the present invention. If a user selects the photos icon
1326¢ at display view 1320, a photos display view 2002
appears. Display view 2002 presents a list of photos taken
with a camera that is integrated, for example, into portable
electronic processing device 1300 (e.g., a cell phone camera).
The list of photos includes a name for each photo and a date
that each photo was taken.

[0240] Inanembodiment, theuser selects a particular photo
2004 by highlighting the associated photo entry in display
view 2002, for example, using navigation buttons and press-
ing an enter or select button. The selected photo 2004 is then
displayed along with its name and an options soft key in an
area 2005 of the display.

[0241] Selecting the options soft key in display area 2005
brings up a display view 2006. Display view 2006 lists a
variety of things that the user can do with photo 2004. For
example, the user can display a full screen view of photo
2004, the user can assign photo 2004 to a particular workout,
or the user can delete photo 2004. In embodiments, other
options are also available. These options can include, for
example, changing the zoom level of the photo and/or per-
forming other image processing operations.

[0242] If the user selects the assign to a workout option at
display view 2006, a display view 2008 appears. Display view
2008 lists various workouts stored, for example, in a memory
of portable electronic processing device 1300. To assign
photo 2004 to one of the listed workouts, the user scrolls
through the list of workouts and selects a particular workout.
Selecting the workout assigns photo 2004 to the workout.
Once the photo is assigned to the workout, an icon appears
next to the name of the workout to indicate that there is at least
one photo associated with the workout.

[0243] FIG. 21 is a diagram that illustrates calendar fea-
tures of a sports electronic training system according to an
embodiment of the present invention. As shown in FIG. 21, if
auser selects the calendar icon 13264 at display view 1320, a
calendar display view 2102 appears. Calendar display view
2102 presents the user with a view of a calendar and a date
field 2104 at the top of the calendar. The user can select a
particular date, for example, by using arrows associated with
date field 2104 to change the displayed date, or by highlight-
ing a particular date on the calendar using navigation buttons
and pressing on a select or enter button.

[0244] Selecting a particular date at display view 2102
brings up an options display view 2106. In an embodiment,
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display view 2106 permits a user, for example, to view work-
out(s) associated with the selected date, assign a workout to
the selected date, or delete a saved workout for the selected
date. In an embodiment, the user can also retrieve a list of
workouts at display view 2106. Selecting the workout list
option at display view 2106 brings up a display view 2108,
which lists workouts saved in a memory of the portable elec-
tronic processing device.

[0245] In an embodiment, as shown in FIG. 22, if the user
selects the assign workout option at display view 2106, a
display view 2202 appears. Display view 2202 includes a
field 2204 that lists a workout name, a repeat checkbox 2206,
days of the week checkboxes 2208, and a repeat until date
field 2210.

[0246] Display view 2202 is used to assign particular work-
outs to future dates. For example, to assign a workout titled
lunch run, a user uses the arrows associated with field 2204 to
scroll through various workouts until lunch run appears in
field 2204. If the selected workout is to be assigned to mul-
tiple days, the repeat checkbox 2206 is check. This will cause
the selected workout to be assigned to the days of the week
checked using checkboxes 2208, for example, from the date
shown in display view 2106 until the date entered into repeat
until date field 2210.

[0247] If the user wishes to see the goals of the workout
shown in field 2204 at display view 2202, the user can press an
enter or select button to bring up display view 2220. Display
view 2220 displays the name of the workout in a field 2222,
and the goals of the workout in a field 2224 and a field 2226.
As shown in FI1G. 22, the goals for the lunch run are to run for
30 minutes at an endurance intensity. Arrows associated with
fields 2224 and 2226 can be used to change the goals for the
workout.

[0248] In an embodiment, the user can use arrows associ-
ated with field 2222 to scroll through other workouts and see
the goals for the workouts. For example, if the user uses the
arrows associated with field 2222 to scroll to an intervals
workout, display view 2230 appears. Display view 2230
includes fields 2232, 2234, 2236 and a visual indicator of the
workout 2238. Field 2232 displays the name of the selected
workout. Fields 2234 and 2236 display the goals of the work-
out. For example, as shown in FIG. 22, the goals for the
intervals workout are to run 5 km at two different workout
intensities. The two intensities are alternated every minute for
the entire 5 km. Both the distance goal and the interval times
can be changed at display view 2230 using, for example, the
arrows associated with fields 2234 and 2236.

[0249] As shown in FIG. 23, if a user selects the view
workout option at display view 2106, a display view 2302
appears. Display view 2302 shows the workout assigned to a
selected date and, if the workout has been completed, a soft
key in display area 2303 that can be used to view the results of
the workout.

[0250] Selecting the view results soft key at display view
2302 brings up a display view 2304. Display view 2304
displays the results for a selected workout (e.g., a workout
completed on 3 JUN 2006). In an embodiment, the workout
results include the duration of the workout, the distance trav-
eled during the workout, an average heart rate for the work-
out, a maximum heart rate for the workout, an average pace
for the workout, the calories burnt during the workout, and an
average stride rate for the workout. Other values can also be
displayed, and in an embodiment are user selectable.

[0251] FIG. 24 is a diagram that illustrates the selection of
settings for a portable electronic processing device according
to an embodiment of the present invention. As shown in FI1G.
24, if a user selects settings icon 1326e at display view 1320,
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a settings display view 2402 appears. Settings display view
2402 includes several options that a user can select, for
example, by using navigation buttons to highlight a desired
option and then pressing an enter or select button. When the
units option 2404 is selected, an units display view 2406
appears.

[0252] Units display view 2406 includes a distance field
2408 and a weight field 2410. In an embodiment, the select-
able distance units includes miles and kilometers. The desired
distance unit can be selected using arrows associated with
distance field 2408. The selectable weight units include
pounds and kilograms. The desired weight unit can be
selected using arrows associated with weight field 2410.
[0253] FIG. 25 is a diagram that illustrates one method for
inputting and updating personal data for a sports electronic
training system according to an embodiment of the present
invention. As shown in FIG. 25, if a user selects the personal
data option at display view 2402, a personal data display view
2502 appears. In an embodiment, personal data display view
2502 includes the following data fields: a gender field 2504, a
date of birth field 2506, a weight field 2508, a rest heart rate
field 2510, and a maximum heart rate field 2512. The user
enters data into each of these fields as appropriate.

[0254] Inan embodiment, some of the fields are populated
automatically, for example, by a heart rate monitor in com-
munications with the portable electronic processing device
during an assessment session or workout. A soft key in dis-
play area 2514 can be used to start the assessment session. In
one embodiment, the data in weight field 2508 is communi-
cated to the portable electronic processing device by a weight
scale in wireless communications with the portable electronic
processing device.

[0255] In embodiments, the personal data display view
includes additional data fields such as, for example, a weight
field, a height field, and/or a body mass index (BMI) field or
a percent body fat field. In an embodiment, a BMI value or
percent body fat value is generated for each workout and
stored together with other workout information. This allows a
user, for example, to display and track BMI or percent body
fat values and work towards a BMI or percent body fat goal.
[0256] In an embodiment, a percent body fat value is gen-
erated at the beginning of each workout using heart rate
monitor 700. The percent body fat value can be obtained by
having the user hold heart rate monitor 700 before putting it
on to obtain a hand-to-hand impedance measurement. In
another embodiment, the percent body fat value is obtain
while the user is wearing heart rate monitor 700. In still
another embodiment, the percent body value is generated
using a foot-to-foot impedance measurement, which can be
obtained, for example, by having the user stand on the sensors
of heart rate monitor 700, a weight scale having built in
sensors that can measure foot-to-foot impedance, or some
other object such as, for example, a door mat having sensors
that can measure foot-to-foot impedance and/or a persons
weight. In one embodiment, the weight, BMI and/or percent
body fat fields of the personal data display view are automati-
cally updated with information from the weight scale or other
object.

[0257] In embodiments, the personal data stored in the
portable electronic processing device is password protected.
Thus, when a user selects the personal data option at display
view 2402, a display view 2520 appears. Display view 2520
includes a password field 2522. In order to gain assess to
display view 2502, a user must enter a proper password into
password field 2522.

[0258] FIG. 26 is a diagram that illustrates one method for
assessing a fitness level with a sports electronic training sys-
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tem according to an embodiment of the present invention. The
assessment begins, for example, when a user of a portable
electronic processing device, such as device 1300, selects an
assess fitness key.

[0259] As shown in FIG. 26, in an embodiment, a user is
presented with a display view 2602 at the beginning of a new
fitness assessment. Display view 2602 displays a saved fitness
number and an associated fitness level for the user, if they
exist. Display view 2602 also displays a prompt to start the
new fitness assessment. When the user selects the start new
assessment option, a display view 2604 appears.

[0260] Display view 2604 instructs the user to complete,
for example, 1.6 km as quickly as possible and to tap the
portable electronic processing device twice after completing
the 1.6 km. In an embodiment, these directions are also pro-
vided to the user orally using a speaker or headphones
attached to a headphone jack of the portable electronic pro-
cessing device.

[0261] Atthe end ofthe new assessment, datarelating to the
assessment are presented on a display view 2606. The pre-
sented data include personal data for the user such as the
user’s gender, age and weight. This data is typically obtained
from the user using a personal data display view 2502. Data
collected during the assessment such as, for example, the time
it took the user to complete 1.6 km, the user’s maximum heart
rate during the assessment, and the user’s heart rate 1 minute
after completing the 1.6 km are also shown. The data is used
to calculate a new fitness number and fitness level for the user.
The new fitness number and fitness level are included in
display view 2606. Soft keys at the bottom of display view
2606 can be used to either save the data associated with the
new assessment or to cancel the data without saving it.
[0262] Inanembodiment, the fitness number (F) for a male
user is calculated using equation 5 below:

F=132.853-0.0769W—0.38774+6.315-3.2649T-0.
1565(MHR/.065)-10+0.1 (MHR/1.065-HR1) EQ.5

where W equals weight in pounds; A equals age in years; T
equals time in minutes; MHR equals maximum heart rate
during assessment in beats per minute; and HR1 equals heart
rate 1 minute after the user completed the 1.6 km in beats per
minute.

[0263] In an embodiment, the fitness number (F) for a
female user is calculated using equation 6 below:

F=132.853-0.0769W-0.38774-3.2649T-0.1565
(MHR/1.065)-15+0.1(MHR/1.065-HR1) EQ. 6

where W equals weight in pounds; A equals age in years; T
equals time in minutes; MHR equals maximum heart rate
during assessment in beats per minute; and HR1 equals heart
rate 1 minute after the user completed the 1.6 km in beats per
minute.

[0264] In one embodiment, the present invention analyzes
each workout completed by the user and automatically uses
the workout data to update the user’s fitness level and fitness
number rather than wait for the user to elect to perform a new
fitness assessment.

[0265] FIG. 27 is a diagram of an example Fitness Level
table used to determine a fitness level according to an embodi-
ment of the present invention. To determine a fitness level,
one first determines whether the person for whom the fitness
level is being determined is a male or a female. Next, one
looks up the calculated fitness number for the individual in the
row corresponding to the age of the individual. The fitness
level is then read from the column in which the fitness number
is located. For example, using the Fitness Level table, a 25
year old male having a calculated fitness number of 57 is
assessed as having a fitness level of intermediate (Int) 2. A 37
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year old female having a calculated fitness number of 30 is
assessed as having a fitness level of beginner (Begin) 1.
[0266] In one embodiment, a fitness level for an individual
is determined by asking the individual a series of questions.
These questions are as follows:

1. Do you run, exercise or play sports on a regular basis?

2. Do you walk a total of at least 30 minutes a day?

3. How many days a week do you run, exercise or play sports?
4. About how long do you run, exercise or play sports on each
day?

Based on the answers to these questions, a fitness level is
assigned to the individual.

[0267] For example, in an embodiment, a user is asked
question 1. If the user answers no to question 1, the user is
asked question 2. If the user answers no to question 1 and no
to question 2, the user is assessed to have a fitness level of
beginner 1. If the user answers no to question 1 and yes to
question 2, the user is assessed to have a fitness level of
beginner 2.

[0268] Inanembodiment,ifauseransweryesto questionl,
the user is asked questions 3 and 4. The responses to questions
3 and 4 are used to determine a fitness level for the user. For
example, if the user indicates that he exercises three days per
week, for about 45 minutes each day, these two responses
would be combined to determine that the user exercise for a
total of 135 minutes per week. The total time spent running,
exercising or playing sports each week is then compared to
the times in the fitness table below to determine a fitness level
for the individual. For the example of 135 minutes per week,
the user would be assessed a fitness level of intermediate 3.

Fitness Level Assessment Table

Fitness Level

Beginl Begin2 Intl Int2 Int3  Adv

Minutes spent running, =40 =60 =100 =130 =160 >160
exercising or playing
sports per week

[0269] As described herein, in embodiments of the present
invention, the assessed fitness level of an individual is used to
develop a workout/exercise plan tailored to the fitness level of
the individual and aimed at assisting the individual to achieve
one or more specific fitness or exercise goals.

[0270] FIG. 28 is a diagram that illustrates component iden-
tification features of a sports electronic training system
according to an embodiment of the present invention. As
shown in FIG. 28, if a user selects the components option at
display view 2402, a components display view 2802 appears.
[0271] Display view 2802 includes a motion monitor field
2804, a heart rate monitor field 2806, and a watch field 2808.
These fields are used to store the unique serial number iden-
tification values transmitted by components of a sports elec-
tronic training system according to the present invention. The
stored serial number identification values are used by the
portable electronic processing device to determine whether a
received message is to be stored and processed or to be
ignored. The display view can also include other fields that
are used to store serial number identification values transmit-
ted by other components of the sports electronic training
system described herein.

[0272] As described above, in an embodiment, each com-
ponent of sports electronic training system 100 communi-
cates with a portable electronic processing device such as, for
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example, device 300 by periodically transmitting a message
to the device that includes both a device type identification
value and a unique serial number identification value. The
device type identification value identifies a particular compo-
nent, for example, as a motion monitor, a heart rate monitor or
a watch. Knowing the device type enables the portable elec-
tronic processing device, for example, to decode message
data. Accordingly, the portable electronic processing device
knows to decode data from a heart rate monitor as heart beats
per minute and to decode data from a motion monitor, for
example, as average velocity, distance traveled, pace, et cet-
era. The unique serial number identification value transmitted
by a component enables the portable electronic processing
device to identify whether a received message is from a com-
ponent belonging to the same WPAN as the portable elec-
tronic processing device or whether the received message
belongs, for example, to a WPAN of another nearby runner.
[0273] Asshown in FIG. 28, the stored serial number iden-
tification value for the motion monitor is 124425. This value
can be manually entered by a user, or it can be automatically
detected and stored by the portable electronic processing
device. In FIG. 28, field 2806 is shown displaying the text
searching to indicate that the portable electronic processing
device is in the process of trying to locate a nearby heart rate
monitor and associate it to the WPAN. If a heart rate monitor
is not found within a particular period of time, the user is
presented with a display view 2810. This display view queries
the user as to whether the search for a heart rate monitor
should be repeated or discontinued. The user input to the
query is made by using soft keys located in display area 2812.
[0274] Field 2808 of display view 2802 displays the text
none to indicate that the portable electronic processing device
should not look for a watch nor associate with a watch. A user
might enter none in field 2808, for example, if the user has not
yet purchased a sports watch. This would enable the portable
electronic processing device to forgo trying to associate with
awatch each time the portable electronic processing device is
switched to sport operating mode.

[0275] FIG. 29 is a diagram that illustrates setting tele-
phone features of a sports electronic training system accord-
ing to an embodiment of the present invention. In embodi-
ments of the present invention, in which the portable
electronic processing device is a mobile phone, selecting the
telephone option at display view 2402 brings up display view
2902. Display view 2902 includes two fields 2904 and 2906.
If a user wishes to receive telephone calls while the mobile
phone is in sports operating mode, the user enters yes in field
2904. If the user does not wish to receive telephone calls, the
user enters no in field 2904. If the user wishes to receive
telephone calls when the mobile phone is in sports operating
mode, field 2906 is used to set the ring tone for the mobile
phone. This ring tone is the ring tone for the mobile phone
when the mobile phone is in sports operating mode.

[0276] FIGS. 30-32 are diagrams that illustrate setting vir-
tual trainer features of a sports electronic training system
according to an embodiment of the present invention. As
shown in FIG. 30, if a user selects the trainer option at display
view 2402, a trainer display view 3002 appears.

[0277] Display view 3002 includes three options: a voice
option, a feedback interval option, and a feedback content
option. Selecting the voice option brings up a display view
3004. In an embodiment, display view 3004 includes a plu-
rality of checkboxes that are used to select a language for the
virtual trainer. If a user selects the checkbox for English, for
example, the virtual trainer will provide feedback to a user in
English. After a language selection is made, a user is pre-
sented with a display view 3006. Display view 3006 is used to
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select, for example, the voice quality for the virtual trainer. In
an embodiment, a user has a choice of a male voice, a female
voice, and the voices, for example, of famous people such as
sports stars. In an embodiment, other voices (e.g., voices of
famous actors, etc.) can be downloaded from the computer/
web server and used for the virtual trainer.

[0278] If a user selects the feedback interval option at dis-
play view 3002, a display view 3102 appears, as illustrated in
FIG. 31. Display view 3102 is used to select when audio
feedback is provided to a user. In embodiments, the available
intervals include, for example, between songs, at every mile-
stone, and no feedback. Ifthe user selects the option to receive
feedback at every milestone, the user is presented with dis-
play views that permit the user to select miles stones. Display
view 3104, for example, permits a user to select distance
milestones. Other display views permit the user to select other
milestones such as time milestones. In an embodiment, a user
can receive feedback at anytime, for example, by tapping the
portable electronic processing device a selected number of
times, or by pressing a switch on the headphone cords, or by
pressing a blind access button on the portable electronic pro-
cessing device. In an embodiment, feedback is requested by
voice control using, for example, a microphone built into the
portable electronic processing device. In one embodiment,
each time the user states feedback, or another word or phrase,
immediate audible feedback is provided to the user.

[0279] If a user selects the feedback content option at dis-
play view 3002, a display view 3202 appears, as illustrated in
FIG. 32. Display view 3202 is used to select what feedback is
provided to the user at each feedback interval. In an embodi-
ment, display view 3202 includes a plurality of checkboxes,
wherein each checkbox is associated with a particular perfor-
mance parameter. The user selects the feedback content by
marking one or more of the available checkboxes.

[0280] A table that illustrates example audio feedback pro-
vided to a user in accordance with an embodiment of the
present invention is provided in FIG. 14B. In embodiments,
the feedback examples provided in the table are modified to
provide feedback in accordance with the feedback content
selected by a user, for example, using display view 3202.

[0281] In one embodiment, the virtual trainer analyzes the
effectiveness of feedback provided to a user (e.g., whether the
feedback is motivating a runner to improve performance) and
is able to modity its personality (e.g., one or more of the
trainer settings described herein) over time to provide more
effective feedback to the user. This self-adapting feature of
the present invention enables the virtual trainer to maximize
the effectiveness of training feedback provided by the virtual
trainer.

[0282] As shown in FIG. 33, in an embodiment, the por-
table electronic processing device can operate as a pedometer.
If a user selects the pedometer option at display view 2402, a
pedometer display view 3302 appears. The information for
the pedometer can come, for example, from a motion monitor
104 or an accelerometer or other sensor integrated into the
portable electronic processing device.

[0283] In an embodiment, display view 3302 includes a
checkbox that permits a user to select whether a step counter
is to be displayed on the portable electronic processing
device’s wallpaper or main display view. Display view 3302
also includes a step counter field 3308 and a step counter reset
time field 3306. The reset time entered in field 3306 is the time
at which the step counter will be reset to zero. In an embodi-
ment, the reset time can be manually entered by a user, or it
can be entered, for example, using arrows associated with
field 3306.
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[0284] Display view 3310 is an example main display view
for one embodiment of a portable electronic processing
device according to the present invention (e.g., a mobile
phone embodiment). Display view 3310 is shown displaying
a pedometer step counter field 3308.

[0285] Inanembodimentofthe present invention, an accel-
erometer mounted, for example, on a wristband or in a watch
is used to measure daily activity level for an individual. The
wristband or watchband changes color to indicate to the
wearer whether the wearer is meeting an activity goal for day.
In an embodiment, the color of the wristband or watchband
changes color as an indication to the wearer that the wearer
should increase his or her activity level (e.g., the wearer
should use stairs instead of taking an elevator).

[0286] FIGS. 34-36 are diagrams that illustrate music fea-
tures of a sports electronic training system according to an
embodiment of the present invention. In an embodiment, a
user can log into a music program running on a computer/web
server as illustrated in FIG. 11A. When the user logs in, the
user is presented with a display view such as, for example,
display view 3402 in FIG. 34.

[0287] Display view 3402 enables a user to select music to
be played on a portable electronic processing device accord-
ing to the present invention during a workout. The music can
be selected based on and/or matched to particular stride rates
and ranges of stride rates. As described herein, stride rate is a
measure of the number of steps an individual completes, for
example, in one minute. Maintaining a constant stride rate
when running, for example, is important to efficient running.
Individuals vary their running speed by the energy they put
into their stride. The rhythm of a runner’s run can be enhanced
and guided by selecting and playing music matched to a
particular stride rate.

[0288] As shown in FIG. 34, display view 3402 includes a
viewing area 3406 and 3408. Viewing area 3406 is used by a
user to locate and retrieve music based on stride rate. Viewing
area 3408 is used by a user to select stride rates and stride rate
ranges, and to match music to the selected stride rates and
stride rate ranges.

[0289] In an embodiment, as shown in FIG. 34, viewing
area 3408 includes a stride rates bar 3410 and six stride rate
matching tabs 3412a-f. Also located in viewing area 3410 is a
match button 3414. In order to locate and match music to
particular stride rates, a user moves the stride rate matching
tabs 3412 to establish five stride rate ranges. In FI1G. 34, the
stride rate matching tabs have been positioned to form stride
rate ranges of 60-95 steps per minute, 95-115 steps per
minute, 115-150 steps per minute, 150-170 steps per minute,
and 170-210 steps per minute. After the stride rate matching
tabs are set, the user activates a music matching function, for
example, by clicking on match button 3414 with a computer
mouse. The music matching function searches through a
music library or music database and places, for example,
music files or pointers to music files (e.g., MP3 music files) in
folders located in viewing area 3406 of display view 3402. To
retrieve the music, the user goes to the files in viewing area
3402 and downloads the files to a portable electronic process-
ing device according to the present invention.

[0290] In an embodiment, the music matching function
analyzes music files stored in a music library and determines
a beats per minute value for each music file. The beats per
minute value for a music file is stored with a music file, for
example, in a header field. The music matching function
compares the beats per minute value for music files with
stride rate values and, if there is a match, the music file, or a
pointer thereto, is placed in an appropriate stride music file. In
an embodiment, the music function searches music files
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stored, for example, on the user’s home computer to identity
music files having a particular beats per minute value. In
another embodiment, the music function searches commer-
cial music libraries, for example, located on web servers
operated by music vendors, and the user is able to purchase
music files at the completion of the matching process.
[0291] Inembodiments of the present invention, the music
matching function matches music to stride rates such that the
beats per minute value of the music file is a ratio of the stride
rate value. For example, the music beat may match every
second footstep or every third footstep of a runner, as illus-
trated in FIG. 36, rather than simply match the beat to every
footstep.

[0292] Referring to FIG. 34, after the music matching has
been performed, the user is able to retrieve and download the
matched music from the stride music files located in view area
3406 of display view 3402. In an embodiment, some or all of
the music files may already be downloaded, in which case
only the play list (e.g., play list commands) and any needed
music files are downloaded.

[0293] Iftheuser wishes to change one or more of the stride
rate matching tabs, for example, to locate a broader variety of
music for a particular stride rate range, the user can readjust
the one or more stride rate matching tabs as desired and
activate the music matching function again by clicking on
match button 3414. In an embodiment, the music matching
function determines the minimal amount of searching and
matching necessary to accommodate the adjustments made
by the user, and it only performs this minimal amount of
searching and matching in order to save processing time. Inan
embodiment, the stride rate matching tabs can be set in a way
to have a stride rate range which is limited to one particular
stride rate.

[0294] FIG. 35 is a diagram that further illustrates display
view 3402 according to an embodiment of the present inven-
tion. As illustrated in FIG. 35, when a user starts to move one
of the stride rate matching tabs (e.g., tab 34124d), a list of
music matched to the stride rate displayed on the tab (e.g.,
150) is displayed in viewing arca 3408. The music list 3420
shown in FIG. 35 includes four songs matched to a stride rate
ot 150 steps per minute. The song by artist Taylor is matched
to every second step, while the song by artist White is
matched to every third step. The other two songs are matched
to every footstep. An arrow 3422 at the bottom of music list
3420 is used to scroll through additional songs matched to a
stride rate of 150 steps per minute. In an embodiment, click-
ing on match button 3414 re-activates the music matching
function, and the music matching function performs any addi-
tional searching and/or matching necessary to accommodate
adjustments made by the user to the stride rate matching tabs
3412.

[0295] FIGS. 37-40 are diagrams that further illustrate vir-
tual training features of a sports electronic training system
according to an embodiment of the present invention. As
described herein, a portable electronic processing device such
as, for example, device 1300 can share data and information
with programs running, for example, on a computer/web
server. This ability to share data and information enhances the
functionality of the present invention.

[0296] FIG. 37 is a diagram that illustrates a performance
schedule display view 3700 for a training program running on
a computer/web server. In an embodiment, the training pro-
gram assists individuals in developing exercise programs
appropriate for their individual fitness levels and their specific
fitness or exercise goals. The training program enables indi-
viduals to store, retrieve and exchange data and information
relevant to their individual fitness.
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[0297] As shown in FIG. 37, display view 3700 includes a
header display area 3702, a main display area 3704, and a
footer display area 3706. Header display area 3702 includes
links to other display views such as, for example, a perfor-
mance snapshot display view 4000 (see FIG. 40) and a per-
formance stats display view 3800 (see FIG. 38). A user can
bring up a desired display view, for example, by clicking on
one of the links provided using a computer input pointing
device (e.g., a computer mouse). In an embodiment, header
display area 3702 also displays a user’s stored fitness level
and fitness number/fitness score as well as performance val-
ues for the user’s last stored workout.

[0298] Main display area 3704 includes a calendar that
depicts a user’s workout schedule. The calendar view is user
selectable so that the user can view workouts, for example, for
a selected month, for a selected week, or for a selected day. As
shown in FIG. 37, each workout can be identified by a work-
out name and/or a bar that depicts the intensity of the workout.
[0299] In an embodiment, the calendar view includes both
planned workouts and completed workouts. If a user wishes
to view a particular workout, the user can bring up a detailed
display view for the workout, for example, by clicking on the
workout using a computer input pointing device. Navigation
controls 3708 enable a user to change, for example, the cal-
endar year and month displayed.

[0300] Footer display 3706 includes links to additional dis-
play views such as, for example, a goals display view, a
workouts display view, a challenges display view, a music
display view, a products display view, a fitness display view
and/or a community display view.

[0301] In an embodiment, the goals display view displays
an individual’s planned workouts, the number of planned
workouts completed, and the number of planned workouts
remaining to be completed. The display view also provides
indication(s) about whether the individual is meeting the
specified goals for the completed workouts. An example of
the type of information that is provided is shown in display
area 4006 of FIG. 40. The goals display view also includes
features to permit the user to change goals and set new goals.
[0302] The workouts display view displays, in an embodi-
ment, all of the various information relating to workouts
created by a user. This information is described above, for
example, with references to FIGS. 13-33. In an embodiment,
the workouts display view presents details about workouts
graphically as illustrated, for example, in display 3808 of
FIG. 38.

[0303] The challenges display view displays, in an embodi-
ment, information relating to challenges such as on-line vir-
tual races, et cetera. The challenges enable a user to compete
against himselfor herself (e.g., ghost running), against family
and friends and/or against anyone else, anywhere in the
world, having access, for example, to the Internet. In an
embodiment, the challenges allow for the calculation and use
of handicap scores that allow individuals at difterent perfor-
mance levels to compete against one another. In an embodi-
ment, the display view enables the user to create, view, and
join challenges, and to view the results of completed chal-
lenges.

[0304] Themusicdisplay view displays, in an embodiment,
information about music, the user’s play lists, et cetera. In an
embodiment, it enables the user to select and download music
to a portable electronic processing device such as, for
example, device 1300. Example music display views are
described above with reference, for example, to FIGS. 34-36.
[0305] The products display view displays, in an embodi-
ment, information about the various components and prod-
ucts that make up a sports electronic training system accord-
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ing to embodiments of the present invention. In an
embodiment, itincludes articles relating to various features of
products (e.g., product reviews, brochures, data sheets, user
manuals, et cetera) as well as information about how to obtain
products (e.g., on-line ordering information). This informa-
tion aids a user in selection of products that are best suited to
the user’s needs and desires. In an embodiment, the products
display view also includes an ability to send and receive
technical support messages relating to various products that
make up a sports electronic training system according to
embodiments of the present invention.

[0306] In one embodiment, a user can elect to share infor-
mation stored on the computer/web server with various enti-
ties, which enables the elected entities to provide information
about various products to the user. In an embodiment, the
products display view is customizable so that it displays only
information elected to be received by the user.

[0307] The fitness display view displays, in an embodi-
ment, fitness information such as, for example, health and
nutritional information. In an embodiment, the fitness display
view includes information about various sports in which a
user might engage such as, for example, running, soccer,
basketball, et cetera. In an embodiment, the fitness display
view is customizable so that it displays information elected to
be received by the user.

[0308] The community display view displays, in an
embodiment, information about, and links to, various on-line
communities. For example, in an embodiment, the commu-
nity display view provides information about and links to an
on-line running community that hosts runner databases, run-
ning calculators, upcoming running events, running club
links, et cetera. The community view display also can include
information about and links to other on-line communities
relating to other sports. In an embodiment, the community
display view is customizable so that it displays information
elected to be received by the user.

[0309] In an embodiment, the fitness level and/or fitness
number displayed in header display area 3702 is used to
determine information content provided to user, for example,
when the user selects the products display view and/or the
fitness display view.

[0310] FIG. 38 is a diagram that illustrates a performance
stats display view 3800 for the training program. Display
view 3800 is similar to display view 3700 with regards to the
information displayed in header display area 3802 and in
footer display area 3806.

[0311] In an embodiment, display view 3800 includes a
workout display 3808 in main display area 3804. Workout
display 3808 displays both the workout goals for a selected
workout and workout stats for the selected workout, if the
workout has been completed. The workout goals are depicted
by workout time and intensity boxes 3809a-e¢. In an embodi-
ment, the intensity of each workout box 3809 corresponds to
a particular heart beats per minute target range, as shown in
area 3810 of display area 3804. The workout stats are
depicted by line 3811. In an embodiment, the workout shown
in display area 3804 can be changed using the calendar and
navigation buttons located in display area 3812.

[0312] As shown in FIG. 38, a movable caret 3807 is
located in display area 3804. Moving display caret 3807 so
that it corresponds to a particular moment during a completed
workout brings up a display balloon 3902 (see FIG. 39) that
displays performance parameters for the particular moment.
In an embodiment, the displayed performance parameters
include heart rate, pace, stride rate, calories, distance, and
time.
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[0313] FIG. 40 is a diagram that illustrates a performance
snapshot display view 4000 for the training program. Display
view 4000 is similar to display view 3700 with regards to the
information displayed in header display area 4002 and in
footer display area 4008.

[0314] Inanembodiment, display view 4000 displays stats
for the last workout completed on a calendar page located in
display area 4004. Also shown on calendar page(s) in display
area 4004 is information about upcoming planned workouts.
In an embodiment, a window is also provided that enables a
user to manage music play lists.

[0315] In one embodiment, display view 4000 includes a
goal tracker display in a display area 4006. The goal tracker
display displays an individual’s planned workouts, the num-
ber of planned workouts completed, and the number of
planned workouts remaining to be completed. The goal
tracker display provides indication(s) about whether the indi-
vidual is meeting the specified goals for the completed work-
outs. In one embodiment, an individual is periodically
prompted to input and/or update personal information (e.g.,
weight) to determine whether the individual is meeting spe-
cific fitness goals (e.g., a weight loss goal).

[0316] Inone embodiment, the trainer program downloads
software to a portable electronic processing device when the
device is synchronized to the trainer program. This software
prompts a user (e.g., a runner) to answer specific questions
during a workout such as, for example, how the user is feeling
(e.g., tired, legs hurt, etc.). The answers to the questions are
uploaded when the device is resynchronized to the trainer
program, and the answers are correlated to measured perfor-
mance/body parameters and used to provide individual train-
ing feedback to the user (e.g., feedback relating to speed,
distance, gait, etc.). In an embodiment, the answers are trans-
ferred to a professional trainer (i.e., a person) who reviews
and analyses the answers and provides professional feedback
to the user (e.g., by e-mail, text message, telephone call, etc.)
[0317] Inanembodiment, the trainer program periodically
sends positive feedback (e.g., outside of a workout period) to
motivate an individual and to encourage the individual to
progress to a next fitness level. The feedback can be provided
to the individual by sending the individual a mobile phone
text message, an e-mail at work, et cetera.

[0318] Inembodiments of the present invention, the display
views associated with various features of the present inven-
tion such as, for example, the trainer program and the portable
electronic processing devices described herein can be config-
ured by a user to display desired information in a format
chosen by the user. Accordingly, the present invention is not
limited to the example display views presented above.
[0319] In embodiments, the sports electronic training sys-
tem, and applications thereof, described herein have features
that are beneficial to many different industries. For example,
the data collected, processed and stored by the present inven-
tion can be used by the fitness industry, the health/medical
industry, the insurance industry, et cetera. Accordingly, the
present invention should not be limited to any particular
industry such as, for example, the sports industry.

[0320] FIG. 41 is a diagram that illustrates intelligent sport
balls having accelerometers or motion monitors. In embodi-
ments, the sports balls communicate with a portable elec-
tronic processing device 4101 according to an embodiment of
the present invention. The sport balls include, for example, a
soccer ball 4102, a baseball 4104, a tennis ball 4106, a golf
ball 4108, a basketball 4110, and a football 4112.

[0321] In an embodiment, an accelerometer, a sensor, or a
motion monitor is included in each of the sport balls to mea-
sure, for example, how far and how fast the sport ball travels
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when it is kicked, hit and/or thrown. As used herein, the term
sensor means a device that can include a storage (e.g.,
memory) and a processor. This information is communicated
wirelessly to portable electronic processing device 4101 and
displayed on a display. In embodiments, other miniature sen-
sors such as, for example, a pressure sensor, an altimeter, a
magnetic field sensor, et cetera, are included in the sport balls
to collect additional information that is transmitted to por-
table electronic processing device 4101 for display. This
information is used to determine, for example, how much
force was applied to kick, hit and/or throw the sport ball, how
high the sport ball went when it was kicked, hit and/or thrown,
whether the sport ball crossed a goal line, et cetera. Other
parameters about a ball that can be determined and displayed
include the ball’s spin, air time, arc, et cetera. In embodi-
ments, the accelerometer, motion monitor and/or other sen-
sors are mounted or located, for example, within the ball, in
the center of the ball (e.g., using a mounting or suspension
system), or in an outer surface of the ball. In an embodiment,
the accelerometer is formed using multiple accelerometers
arranged, for example, so that they create a plane.

[0322] Inanembodiment, a sport ball such as, for example,
a soccer ball according to the present invention contains cir-
cuitry for communicating with nearby devices and for storing
datareceived from nearby devices. For example, in the case of
a soccer ball, each player wears shoes having identification
devices (e.g., identification chips, radio-frequency identifica-
tion (RFID) tags, etc.) that transmit a unique identification
value to the ball each time one of the player’s shoes comes
into contact with the ball. Similarly, each goaltender or goal-
keeper wears gloves having identification devices that trans-
mit a unique identification value to the ball each time one of
the goal tender’s gloves comes into contact with the ball. In
this way, the ball receives and stores data during a training
session or a game that can be downloaded and reviewed/
analyzed after the training session or the game. The data
stored by the ball is a record, for example, of when and how
often each player came into contact with the ball.

[0323] In addition to storing data, for example, about when
and how often each player came into contact with the ball
during a training session or a game, the ball can also store
information in the case of the soccer ball, for example, regard-
ing how hard a player kicked the ball, how far the ball was
kicked by a player, how much spin a player imparted to the
ball when the ball was kicked, the arc of the ball, how many
times the ball was passed, how many time the ball was
thrown, et cetera. In this way, the data stored by the ball is a
more complete record of the training session or game, and the
additional data can be downloaded and review/analyzed, for
example, after the training session or game.

[0324] Inembodiments, a sportball of the present invention
is used independently of other devices described herein. For
example, there is no requirement for any data to be transmit-
ted to the sport ball by another device such as a motion
monitor attached to a soccer boot. There is also no require-
ment for the sport ball to interact with a portable electronic
processing device such as, for example, a mobile phone, an
MP3 music file player, or a PDA. In embodiments, the ball
includes memory that stores data (e.g., data about how hard
the ball was kicked, how far the ball traveled, how fast the ball
traveled, how much spin was imparted to the ball, how many
times the ball was passed, how many time the ball was
thrown, etc.) collected by the ball’s sensor(s)/monitor(s). This
data can be downloaded to a computer, for example, when the
ball is not being used. In an embodiment, the data is down-
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loaded and stored on a web server that is compatible with the
various other sports electronic training system features
described herein.

[0325] In an embodiment, when a sport ball changes
motion, for example, due to akick, a sensor or motion monitor
in the sport ball generates a response signal. In an embodi-
ment, the algorithm(s) used by the sport ball to generate
values described herein (e.g., how hard the ball was kicked,
how far the ball will travel, the arc of the ball, et cetera) are
chosen so that the values can be generated shortly after a
player contacts the ball. For example, an algorithm used to
determine how far a soccer ball will travel after being kicked
is preferably based on an impact force and an initial trajectory
of'the ball (e.g., determined using a tri-axial accelerometer or
a plurality of accelerometers) rather than a flight time of the
ball. In this way, how far the ball will travel is known before
the ball travels, for example, more than some nominal dis-
tance.

[0326] Inanembodiment, in addition to using a soccer ball,
for example, to record data about a training session or game,
each player can wear sensors/motion monitors that record
data about the player. For example, a motion monitor in a
player’s shoe(s) can monitor movement of the player about
the playing field and receive data from the soccer ball each
time the player comes into contact with the ball. In an embodi-
ment, the motion monitor keeps track, for example, of the
player’s forward, sideways, and backward running distance
and speed. In addition, the motion monitor receives data from
the ball during the training session or game regarding how
many times the player came into contact with the ball, how
hard the player kicked the ball, how far the ball was kicked by
the player, how much spin the player imparted to the ball
when the ball was kicked, the arc of the ball, et cetera. This
data can be generated by the ball and transmitted to a motion
monitor in the player’s shoe, for example, before the ball is
beyond the transmission range of the ball’s transceiver cir-
cuitry. In an embodiment, the recorded/stored data about a
player is downloaded and review/analyzed after the training
session or game.

[0327] In an embodiment, sensors/motion monitors worn
by or associated with a soccer player, for example, may be
used to determine one or more of the values described herein
with regard to the soccer ball and vice versa. Thus, the present
invention is not limited to having a particular value described
herein be generated only by a sport ball or only by sensors/
motion monitor worn by or associated with, for example, a
soccer player.

[0328] In embodiments, a sport ball according to the
present invention transmits data such as, for example, how
hard the ball was kicked, how far the ball will/has traveled, the
arc of the ball, et cetera to a watch or other portable electronic
processing device according to the present invention. This
information can then be viewed in real time or near real time,
for example, on the watch display. The information can also
be downloaded from the watch or other portable electronic
processing device and stored on a web server that is compat-
ible with the various other sports electronic training system
features described herein.

[0329] Inan embodiment, when the only acceleration vec-
tor acting on a sport ball is the gravity vector, the ball is
considered to be at rest, and the time period for collecting and
processing data for the ball (e.g., relating to a particular kick,
hit and/or throw) can be reset.

[0330] Inembodiments, the information from the sensor(s)
in the sport balls can be received by any portable electronic
processing device compatible with an embodiment of a sports
training system described herein.
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[0331] FIG. 42 is a diagram that illustrates a multi-sensor
monitor 4200 according to an embodiment of the present
invention. Multi-sensor monitor 4200 includes a processor
4202, memory 4204, a heart rate sensor 4206, a transceiver
4208, an antenna 4210, a battery 4212, and a plurality of
sensors 4214.

[0332] Processor 4202 is a conventional processor such as,
for example, a microcontroller capable of implementing
application programs stored in memory 4204. Processor 4202
is coupled to memory 4204, heart rate sensor 4206, trans-
ceiver 4208, and the plurality of sensors 4212.

[0333] Memory 4204 is used to store application program
instructions and data. In an embodiment, memory 4204 stores
programs, for example, used to generate performance data
from data output by heart rate sensor 4206 and the plurality of
sensors 4214. In an embodiment, memory 4204 includes both
read only memory and random access memory.

[0334] Inanembodiment, heart rate sensor 4206 is an elec-
tronic sensor that detects heart beats. This data is provided to
processor 4202 and used to determine a heart beat rate (e.g.,
number of beats per minute).

[0335] Transceiver 4208 is a low-power transceiver used to
communicate with other components of a sports electronic
training system according to embodiments of the present
invention. In an embodiment, transceiver 4208 operates in an
unlicensed frequency band such as 2.4 GHz. Transceiver
4208 is coupled to an antenna 4210.

[0336] Battery 4212 is used to provide power to operate the
various components of multi-sensor monitor 4200. In an
embodiment, battery 4212 is a non-rechargeable battery that
must be periodically replaced. Battery 4212 can also be a
rechargeable battery.

[0337] Sensors 4214 are sensors that measure parameters
associated with the performance of an individual. Such sen-
sors include, for example, temperature sensors, hydration/
moisture sensors, salination sensors, ionization/deionization
sensors, oxygen sensors, motion sensors/accelerometers,
altimeters, et cetera.

[0338] In an embodiment, multi-sensor monitor 4200 is
built into sports clothing and used to measure parameters for
an individual engaged in a sporting event. The sporting event
caninclude, for example, a track and field event such as a race,
or a team sport such as a soccer game, a basketball game, et
cetera. Information collected by multi-sensor monitor 4200 is
transmitted wirelessly, for example, to a monitoring device
that displays the information to a coach or other individual
tasked with monitoring the performance of one or more indi-
viduals. When the information collected from an individual
indicates that an individual participating in a team sport is not
performing at an expected performance level and needs a rest
period, the individual can be taken out of the game for a rest.
In an embodiment, information from sensors such as, for
example, hydration/moisture, ionization/deionization and/or
saltation sensors are used to determine and recommend spe-
cial drinks or special food to the individual (e.g., to be con-
sumed during a long term workout such as a marathon or
soccer game, or after the workout).

[0339] In an embodiment, multi-sensor monitor 4200 is
used with intelligent clothing to control the clothing. For
example, in one embodiment, multi-sensor monitor 4200
operates controls that activate heating and/or ventilating fea-
ture of clothes. These features can include turning on and off
heaters, and inflating or deflating air bladders within the
clothing to allow, for example, more or less ventilation. In an
embodiment, sensors of multi-sensor monitor 4200 detect
and use the presence of moisture, or a lack of moisture, as an
indicator to determine whether more or less ventilation is

Feb. 19, 2009

demanded. In an embodiment, temperature sensors on the
inside and the outside of a garment are used to determine a
temperature difference, which together with other informa-
tion such as, for example, weather information are used to
influence and/or control the ventilation/heating properties of
the garment.

[0340] Inan embodiment, a portable electronic processing
device according to the present invention is used to control the
compression of a garment (e.g., which is important in swim-
ming to increase blood flow) and/or to control the support/
stability function of a garment (e.g., using integrated support
elements such as thermoplastic urethane bands). In an
embodiment, a portable electronic processing device accord-
ing to the present invention is used to control various param-
eters of an article of footwear. This includes, for example,
cushioning, stability, the closure system, active or passive
ventilation, traction properties, pronation/supination control,
intelligent ribs on soccer boots, et cetera.

[0341] Inanembodiment, garments worn by an athlete, for
example, contain integrated sensors to detect movement of
the athlete’s upper body and posture of the body. The output
of these sensors are used to provide feedback to the athlete,
for example, regarding how to change body movement and/or
posture in a sport like golf, gymnastics or figure skating,
where upper body movement and posture are important. For
example, the feedback provided to a golfer would let the
golfer know how upper body movement is changing or not
changing during swings.

[0342] In an embodiment, sensors are placed and/or built
into a shoe to measure, for example, a runner’s running form
and gait cycle (e.g., sensors are placed and/or built into the
heel, midsole, and toe of the shoe). Additional sensors/motion
monitors can also be placed on the runner’s knee and hip, for
example, to obtain more information about the runner’s run-
ning form. The information collected by the sensors/motion
monitors is analyzed by the virtual trainer of the present
invention and used to provide feedback to the runner regard-
ing how the runner can improve his or her running form
and/or gait cycle. In an embodiment, sensors/motion moni-
tors worn by a runner are used to determine running biome-
chanics. This is accomplished, for example, by analyzing the
outputs of the sensors/motion monitors worn on various parts
of a runners body to determine the runner’s rotational and
translational movements/accelerations.

[0343] In one embodiment, retailers are provided with
advanced sensor products and/or equipment described
herein, which they rent and/or provide to individuals to evalu-
ate the individuals. The evaluation results are then used, for
example, by the retailers to sell products (e.g., shoes) to the
individuals that are tailored to their personal needs (e.g., shoe
properties that match a runner’s running form).

[0344] FIG. 43 is a diagram that illustrates using compo-
nents of the present invention to monitor a sports player 4302
and a sport ball 4304. Sports player 4302 is wearing sports
clothing that includes a built in multi-sensor monitor 4200.
Monitor 4200 collects information about sports player 4302
and transmits this information to a device that displays the
information on a display 4306. Sport ball 4304 also includes
one or more monitors, as described above. Information col-
lected by these monitors is transmitted to one or more devices
and displayed on a display, such as for example display 4306.
[0345] In an embodiment, the information displayed for
sports player 4302 includes heart rate information, hydration
information, temperature information, motion information, et
cetera. In one embodiment, information collected by the sen-
sors of multi-sensor monitor 4200 is combined to produce a
fatigue/performance index value. The index value can be
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monitored to indicate at what level sports player 4302 is
performing or capable of performing. The fatigue/perfor-
mance index value can be monitored over time and compared
to the sports player’s actual performance in games to deter-
mine how well sport player 4302 is capable of performing for
a given range of fatigue/performance index values.

[0346] Inone embodiment, the present invention is used to
monitor the performance of a boxer. Monitors in the gloves of
the boxer, for example, measure the boxer’s punching speed
and power. Motion monitors can also be used to track and
record data about the boxer’s hand movements and form, and
training feedback can be provided to the boxer based on an
analyzes of the recorded data.

[0347] Inone embodiment, the present invention is used to
monitor the performance of a swimmer. Motion monitors, for
example, on an arm and/or leg of the swimmer monitor the
number of strokes performed by the swimmer, and the swim-
mer’s speed, laps, swimming form; pace, et cetera. Goggles
with color indications provide feedback to the swimmer
about performance. For example, in one embodiment, three
lights indicate zones of performance (e.g., on target perfor-
mance, below target performance, and above target perfor-
mance). In another embodiment, two colors indicate perfor-
mance (below target performance and above target
performance—no indicator light is used to indicate on target
performance).

[0348] Inoneembodiment, one or more sensors such as, for
example, a miniature pressure altitude sensor are used to
monitor and to measure jumps, leaps, et cetera, of an indi-
vidual. This information can be combined with other infor-
mation described herein and analyzed to provide training
feedback to the individual.

[0349] In an embodiment, information transmitted for
sports players participating in a game can be encrypted so that
only authorized individuals can receive and display the infor-
mation.

[0350] As illustrated by FIGS. 44 and 45, in embodiments
of the present invention, components of the sports electronic
training system described herein are used to interact with
electronic games. In an embodiment, illustrated by FIG. 44,
an individual uses the sports electronic training system com-
ponents described herein, for example, to gain credits and/or
reward points for exercising that can be downloaded to an
electronic game (e.g., to build up the health, fitness, and
strength of'an avatar or digitally created character). In another
embodiment, illustrated by FIG. 45, an individual uses the
sports electronic training system components described
herein, for example, to interact directly with an electronic
game.

[0351] FIG. 44 illustrates an individual 4400 using a dis-
play 4402 and a gaming device 4404 to play an electronic
game. The game includes an avatar or digitally created char-
acter 4406. As used herein, the term digitally created charac-
ter is broader than the term avatar. As used herein, the term
digitally created character means any computer game char-
acter or electronic personality, for example, to include what is
commonly referred to in the computer gaming art as an avatar.
In order for the avatar or digitally created character to build
up, for example, health, fitness, and strength, and thereby
make the game more interesting and/or appealing to indi-
vidual 4400, individual 4400 must collect health, fitness, and
strength points by exercising. The individual collects these
points by using various components of the sports electronic
training system described herein to monitor and record his
exercise. After an exercise workout, individual 4400 can
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download points, for example, from a portable electronic
processing device according to the present invention to the
electronic game.

[0352] In an embodiment, information that can be used to
effect the avatar or digitally created character is gathered, for
example, by playing in a real soccer game or performing other
real physical activities and storing the information in a
memory. The information is then brought back and down-
loaded to a gaming device or electronic game, for example,
either wirelessly or using a docking station. The downloaded
information is then used to effect, for example, the strength,
power, health, et cetera of the avatar or digitally created
character. In one embodiment, the information is gathered,
stored, and brought back using a sport ball according to the
present invention. In an embodiment, the information can be
downloaded and stored on a web server that is compatible
with the various other sports electronic training system fea-
tures described herein, and retrieved from the web server for
use with an electronic game.

[0353] In an embodiment, the more individual 4400 exer-
cises using components such as, for example, motion monitor
(s) and/or a heart rate monitor according to the present inven-
tion to monitor and record the exercise, the more health,
fitness, and strength points individual 4400 earns for use with
the electronic game. Because the health, fitness and/or
strength points earned are proportional to the amount of exer-
cise performed by individual 4400, individual 4400 is moti-
vated to exercise and to be physically active.

[0354] Inan embodiment, the virtual trainer of the present
invention provides feedback to individual 4400 while indi-
vidual 4400 is exercising. The feedback encourages and/or
helps the individual increase and/or maximize the number of
health, fitness and/or strength points that are earned.

[0355] FIG. 45 illustrates an embodiment of the present
invention in which an individual 4500 uses various compo-
nents of the sports electronic training system described herein
to directly interact in real time with an electronic game. As
illustrated by FIG. 45, individual 4500 is running in place in
order to control movement of an avatar or digitally created
character 4506. In embodiments, the activity level of indi-
vidual 4500 effects the individual’s game score.

[0356] In an embodiment, the electronic game is played
using a television 4502 and a gaming console 4504. Move-
ment of the avatar or digitally created character 4506 is influ-
enced based on the movement of individual 4500, which is
monitored in an embodiment using the sensors/motion moni-
tors and/or one or more portable electronic processing
devices of the present invention described herein. The com-
ponents of the sports electronic training system used by indi-
vidual 4500 communicate, either directly or through a por-
table electronic processing device, with gaming console
4504. In an embodiment, the portable electronic processing
device communicates with gaming console 4504 either wire-
lessly or by using a docking port.

[0357] In an embodiment, wearable sensors (e.g., other
than ones that monitor movement of the feet of individual
4500) are used to capture movement of individual 4500. In an
embodiment, these wearable sensors are integrated, for
example, into garments and/or joint sleeves worn by indi-
vidual 4500 while playing the electronic game. In embodi-
ments, performance data or a combination of physiologic and
performance data are used within a game.

[0358] In embodiments of the present invention, an elec-
tronic game or at least a session thereof'is played/displayed on
one of the many sports electronic training system displays
described herein (e.g., on a display of a portable electronic
processing device, on the inside lenses of glasses, on a display
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integrated into a garment sleeve, et cetera). Earphones and/or
a speaker of a portable electronic processing device are used
to provide audio for the electronic game. As such, the game is
not required to be played, for example, exclusively in a com-
puter room or in a living room of a house or an apartment.
[0359] The present invention has been described above by
way of exemplary embodiments. Accordingly, the present
invention should not be limited by any of the above-described
exemplary embodiments, but should be defined only in accor-
dance with the following claims and their equivalences.

What is claimed is:

1. A sports electronic training system, comprising:

a motion monitor; and

a portable electronic processing device in wireless com-
munications with the motion monitor,

wherein the portable electronic processing device includes
a virtual trainer program that assesses a fitness level of
an individual and provides training feedback during a
workout.

2. The system of claim 1, wherein the motion monitor

includes an accelerometer.

3. The system of claim 1, wherein the portable electronic
processing device is a mobile telephone.

4. The system of claim 1, further comprising a watch in
wireless communications with the portable electronic pro-
cessing device.

5. The system of claim 1, further comprising a heart rate
monitor in wireless communications with the portable elec-
tronic processing device.

6. The system of claim 5, wherein the heart rate monitor is
attached to a chest strap that includes sensors for determining
percent body fat.

7. The system of claim 5, wherein the heart rate monitor
uses blood flow to determine a heart rate.

8. The system of claim 1, wherein the portable electronic
processing device plays music matched to a stride rate.

9. The system of claim 1, wherein the motion monitor
includes a winged-battery cap.

10. The system of claim 1, further comprising:

a sport ball that includes a motion monitor in wireless
communications with the portable electronic processing
device.

11. A method of providing training feedback to an indi-

vidual, comprising:

(1) monitoring foot movement of the individual during a
workout with an accelerometer;

(2) calculating a performance parameter based on the
monitoring in (1);

(3) transmitting the performance parameter to a portable
electronic processing device;

(4) comparing the performance parameter to a perfor-
mance goal stored by the portable electronic processing
device; and

(5) providing feedback to the individual if the performance
parameter differs from the performance goal.

12. The method of claim 11, wherein (2) comprises calcu-

lating a stride rate.

13. The method of claim 11, wherein (2) comprises calcu-
lating a pace.

14. The method of claim 11, wherein (2) comprises

determining a maximum acceleration value during a stride
of the individual, and

calculating the performance parameter based on the maxi-
mum acceleration value.
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15. The method of claim 11, wherein (2) comprises

determining a minimum acceleration value during a stride
of the individual, and

calculating the performance parameter based on the mini-
mum acceleration value.

16. The method of claim 11, wherein (4) comprises com-
paring the performance parameter to a performance goal that
is based on an assessed fitness level for the individual.

17. The method of claim 11, wherein (4) comprises com-
paring the performance parameter to a performance goal that
changes during the workout.

18. The method of claim 11, wherein (5) comprises pro-
viding visual feedback to the user.

19. The method of claim 11, wherein (5) comprises pro-
viding audio feedback to the user.

20. The method of claim 11, further comprising:

(6) determining a heart rate for the individual;

(7) comparing the heart rate to a heart rate goal stored by

the portable electronic processing device; and

(8) providing feedback to the individual if the heart rate
differs from the heart rate goal.

21. The method of claim 11, further comprising:

(6) asking the individual questions during the workout; and

(7) providing feedback to the individual based on answers
to the questions asked in (6).

22. A sports electronic training system, comprising:

a heart rate monitor; and

a portable electronic processing device in wireless com-
munications with the heart rate monitor,

wherein the portable electronic processing device includes
a virtual trainer program that assesses a fitness level of
an individual and provides training feedback during a
workout.

23. The system of claim 22, wherein the portable electronic

processing device is a mobile telephone.

24. The system of claim 22, wherein the portable electronic
processing device is an MP3 music file player.

25. The system of claim 22, further comprising a watch in
wireless communications with the portable electronic pro-
cessing device.

26. The system of claim 25, wherein the watch is used to
provide biofeedback.

27. The system of claim 26, wherein the biofeedback com-
prises pressure pulsations.

28. The system of claim 22, wherein the heart rate monitor
is attached to a chest strap that includes sensors for determin-
ing percent body fat.

29. A method of providing training feedback to an indi-
vidual, comprising:

(1) monitoring movement of the individual during a work-

out with a plurality of accelerometers;

(2) calculating information about the movement of the
individual based on the monitoring in (1);

(3) comparing the information calculated in (2) to infor-
mation stored by a portable electronic processing
device; and

(4) providing feedback to the individual based on the com-
parison in (3).

30. The method of claim 29, wherein (1) comprises moni-

toring movement of the individual’s feet.

31. The method of claim 29, wherein (1) comprises moni-
toring movement of the individual’s legs.

32. The method of claim 29, wherein (1) comprises moni-
toring movement of the individual’s wrists.
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33. The method of claim 29, wherein (1) comprises moni- 37. The method of claim 29, wherein (3) comprises com-
toring movement of the individual’s arms. paring the information after completion of the workout.
34. The method of claim 29, wherein (2) comprises calcu- 38. The method of claim 29, further comprising:
lating running biomechanics information. (5) asking the individual questions during the workout; and
35. The method of claim 29, wherein (2) comprises calcu- (6) providing feedback to the individual based on answers
lating rotational acceleration values. to the questions asked in (5).

36. The method of claim 29, wherein (2) comprises calcu-
lating translational acceleration values. ok Rk ok



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Drawings
	Page 10 - Drawings
	Page 11 - Drawings
	Page 12 - Drawings
	Page 13 - Drawings
	Page 14 - Drawings
	Page 15 - Drawings
	Page 16 - Drawings
	Page 17 - Drawings
	Page 18 - Drawings
	Page 19 - Drawings
	Page 20 - Drawings
	Page 21 - Drawings
	Page 22 - Drawings
	Page 23 - Drawings
	Page 24 - Drawings
	Page 25 - Drawings
	Page 26 - Drawings
	Page 27 - Drawings
	Page 28 - Drawings
	Page 29 - Drawings
	Page 30 - Drawings
	Page 31 - Drawings
	Page 32 - Drawings
	Page 33 - Drawings
	Page 34 - Drawings
	Page 35 - Drawings
	Page 36 - Drawings
	Page 37 - Drawings
	Page 38 - Drawings
	Page 39 - Drawings
	Page 40 - Drawings
	Page 41 - Drawings
	Page 42 - Drawings
	Page 43 - Drawings
	Page 44 - Drawings
	Page 45 - Drawings
	Page 46 - Drawings
	Page 47 - Drawings
	Page 48 - Drawings
	Page 49 - Drawings
	Page 50 - Drawings
	Page 51 - Drawings
	Page 52 - Drawings
	Page 53 - Drawings
	Page 54 - Drawings
	Page 55 - Drawings
	Page 56 - Drawings
	Page 57 - Drawings
	Page 58 - Drawings
	Page 59 - Drawings
	Page 60 - Drawings
	Page 61 - Drawings
	Page 62 - Drawings
	Page 63 - Drawings
	Page 64 - Drawings
	Page 65 - Description
	Page 66 - Description
	Page 67 - Description
	Page 68 - Description
	Page 69 - Description
	Page 70 - Description
	Page 71 - Description
	Page 72 - Description
	Page 73 - Description
	Page 74 - Description
	Page 75 - Description
	Page 76 - Description
	Page 77 - Description
	Page 78 - Description
	Page 79 - Description
	Page 80 - Description
	Page 81 - Description
	Page 82 - Description
	Page 83 - Description
	Page 84 - Description
	Page 85 - Description
	Page 86 - Description
	Page 87 - Description
	Page 88 - Description/Claims
	Page 89 - Claims

