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(57) ABSTRACT

System for training optimisation, the system comprising: at
least one sensor for measuring a mechanical load parameter
which is indicative for a mechanical load of the training a
storage module for storing data which are dispatched by the
least one sensor in a log file; a training advice module which
is arranged for determining a personal training advice related
to a load assessment of the user based on at least the data
stored in the log file, the data comprising a cumulative load
parameter or a training load history determined on the basis of
historical sensor data stored in the log file, the training advice
comprising the frequency of next training sessions and/or a
type of training to be performed in the next training session;
at least one output device such as a display, a sound signal,
audio output, voice output or a vibrating element for output-
ting said training advice to said user.
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SYSTEM FOR TRAINING OPTIMISATION

TECHNICAL FIELD

[0001]
misation.
[0002] The present invention involves a system that moni-
tors and coaches a user in his training activities and adapts its
advices and training suggestions based on the measured
activities of the user. The term training is to be interpreted
broadly in the sense that it not only relates to sport training but
also training for revalidation, health, wellness, appearance
etc.

The invention relates to a system for training opti-

BACKGROUND ART

[0003] The prior art known to applicant does not describe
such a system. The most relevant publication known to appli-
cant is WO02/00111. This publication relates to a system for
monitoring heath, wellness and fitness. The known system
discloses a sensor device worn on the arm in which a accel-
erometer, a galvanic skin response sensor and a heat sensor
are incorporated and which collects data. Based on these data
analytical status data is processed in a central monitoring unit.
First, a user has to complete an initial survey on the basis of
which a profile is generated that provides the user with a
summary ofhis or her relevant characteristics and life circum-
stances. A plan and/or set of goals is provided in the form of
a suggested healthy daily routine. The suggested healthy
daily routine may include any combination of specific sug-
gestions for incorporating proper nutrition, exercise, mind
centering, sleep, and selected activities of daily living in the
user’s life. Subsequently, the known system collects data with
the sensor device and based on these data the central moni-
toring unit presents charts which compare the collected data
with the suggested healthy daily routine. In fact, the known
system is a monitoring system and does not generate infor-
mation for optimisation of training.

Other background art is provided by the Foster system for
physiological characterisation of training. The Foster system
defines a “Training load” (TL) which is established by mul-
tiplying the duration (D) of the training with the intensity (I)
of the training, i.e.:

TL=D*I

wherein

D is duration;

1 is intensity or RPE.

Foster further defines a “Total training load” (TTL) which is
established by the sum of the subsequent training loads.

TTL=ZTL
Forster defines “Monotony” (M) with the following formula:
M=average of TL/standard deviation of TL

Finally Forster defines “Training stress” (TS) with the fol-
lowing formula:

TS=TTL*M

Karvonen has defined a formula to establish a “target heart
rate” (THR).

THR=((HRmax-HRrest)x% Intensity)+HRrest
wherein

HRmax is the maximum heart rate of the person
HRrest is the average heart rate at rest
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% Intensity is a factor which is indicative for the intensity of
the training

Maximum heart rate (HRmax) can be estimated using the
well known rule of thumb:

HRmax=220-age

or variants of this rule which are described in [1], [2], [3], [4].
A great individual variety is known to exist.

HRmax can also be measured under supervision of a doctor
under very intensive training circumstances. HRrest can be
established by taking the average of several measurements of
the heart rate at rest.

Finally, the well known Body-Mass index (BMI) can be used
to determine whether body weight allows for intensive train-
ing.

BMI=weight/(length)*

DISCLOSURE OF THE INVENTION

[0004] The invention provides a system for training opti-
misation, the system comprising:

[0005] at least one sensor for measuring a mechanical
load parameter which is indicative for a mechanical load
of the training

[0006] a storage module for storing data which are dis-
patched by the least one sensor in a log file;

[0007] a training advice module which is arranged for
determining a personal training advice related to a load
assessment of the user based on at least the data stored in
the log file, the data comprising a cumulative load
parameter or a training load history determined on the
basis of historical sensor data stored in the log file, the
training advice comprising the frequency of next train-
ing sessions and/or a type of training to be performed in
the next training session;

[0008] at least one output device such as a display, a
sound signal, audio output, voice output or a vibrating
element for outputting said training advice to said user.

[0009] With such a system a user can obtain a specific and
personal training advice for a next training session. Because
use is made of mechanical parameter data stored in the log
file, the mechanical load of the previous training sessions can
be taken into account when determining the training advice
for the next training. The training advice module can be
adapted to process historical sensor data stored in the log file
and, based thereon, determine a frequency for a series of next
training sessions and/or determine the type of training to be
performed in the next training session. Consequently, the
historical mechanical load pattern can be taken into account.
It is known that a major group of injuries is caused by cumu-
lative overload as a consequence of too many training ses-
sions within a certain period of time, too intensive training
sessions within a certain period of time, poor running tech-
nique, or training under the wrong circumstances or with the
wrong equipment (like shoes).

[0010] The cumulative load parameter is indicative for the
mechanical load history of the training sessions which took
place before the training session to be determined. When the
cumulative load parameter or mechanical load history is high,
the training advice module will schedule a training session
with a relatively small mechanical load so that the body of the
user will have the opportunity to recover. When, on the other
hand, the cumulative load parameter is low, the training
advice module will schedule a training session with a rela-
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tively high mechanical load so that the body is stimulated to
expand its biomechanical loadability using the mechanism of
supercompensation.

[0011] By measuring a mechanical load parameter, which
according to an embodiment of the invention is chosen from
the group consisting of number of steps, distance, rate of
pronation, maximal pronation, timing, rate of loading, impact
peak, active peak, alignment of joints (hip, ankle, knee, foot,
elbow, wrist), technique, force, impact, speed, rotation (e.g.
tibia during stance), rotational speed (e.g. tibia during
stance), leg stiffness, vertical stiffness, torsional stiffness,
floor-foot contact time and acceleration, and by storing the
data from these measurements in a log file, an objective
characterisation can be obtained from the mechanical load of
previous training sessions.

[0012] ““Active peak” is defined by the maximal vertical
force during the push-off phase in running. “Technique” is
defined by the way in which muscles are activated in time
resulting in a certain movement pattern. “Leg stiffness” is
defined by the maximal vertical force divided by change in
vertical leg length. “Vertical stiffness” is defined by the maxi-
mal vertical force divided by the vertical displacement of the
centre of mass. “Torsional stiffness™ is defined by the change
in joint moment divided by the change in joint angle.

[0013] According to an embodiment of the invention, the
data stored in the log file can also be used for determining a
training advice for a current training session.

[0014] With such an embodiment, the data stored in the log
file can not only be used for determining a training advice for
a next training session but additionally be used for adapting
the current training session by dispatching a training advice
for the current training session.

[0015] In a further elaboration of the invention the system
comprises at least one sensor for measuring a physiological
parameter chosen from the group consisting of heartbeat rate,
respiration rate, skin temperature, core body temperature,
ventilation (liters/minute of breath), volume of oxygen
uptake (VO,), CO, production (VCO,), respiratory exchange
ratio between oxygen and carbon dioxide (RER), and lactate
levels, the storage module for storing data also being adapted
to store data which are dispatched by the at least one sensor
for measuring a physiological parameter.

[0016] In still a further embodiment of the invention, the
system comprises at least one sensor for measuring a perfor-
mance parameter chosen from the group consisting of speed,
distance, acceleration, height (e.g. of jump, hit), impact (e.g.
ofhit), precision, reproducibility, gross efficiency, goals, cor-
rect passes, successful interventions, successful assists, num-
ber of goal shots.

[0017] In another further embodiment of the invention, the
system comprises at least one sensor for measuring an envi-
ronmental parameter chosen from the group consisting of
environmental temperature, humidity, air pressure, altitude,
global position (latitude, longitude), wind speed, wind direc-
tion, water temperature, wave speed, wave, direction, wave
size, ground/ice/snow temperature, ground/ice/snow density,
ground/ice/snow stiffness.

[0018] Such stored physiological, performance and/or
environmental data can be used as input for the training
advice module for determining the training advice for the next
training session. When for example the heartbeat rate is moni-
tored during the training sessions, possibly combined with
one or more performance parameters, the training advice
module can determine whether the load of previous training
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sessions led to an improvement of the condition of the user
and can, based thereon, increase the load, i.e. the cardiovas-
cular load, of a next training session which is advised by the
training advice module.

[0019] In a further embodiment, the stored physiological,
performance and/or environmental data can also be used as
input for the training advice module for determining the train-
ing advice for a current training session. When a change in
e.g. physiological data during a current training session is
conformal to change in the stored data and when the change in
the stored data from a previous training session is to be
prevented, then the training advice module can dispatch a
training advice for the current (ongoing) training session.
[0020] In a further embodiment, the training advice mod-
ule, when processing sensor data stored in the log file for
determining a training advice, can be adapted to take into
account at least one of the following parameters: age, length,
weight, gender, training level of the user of the system, sub-
jective training evaluation indicators based on filled in ques-
tion forms etc.

[0021] Such parameters are indicative for the condition of
the user and play an important role when the determining a
training advice.

[0022] Thetraining advice module can be adapted to deter-
mine on the basis of the historical sensor data stored in the log
file a cumulative load parameter which is used for scheduling
a next training session and/or determining frequency of a
series of next training sessions and/or for determining the
type of training to be performed in the next or a current
training session.

[0023] Inan embodiment of the invention at least one sen-
sor for measuring a mechanical parameter is a sensor for
determining acceleration of, for example, hip, ankle or knee,
wherein the training advice module is arranged for schedul-
ing a training session to be chosen from at least two of the
following categories:

[0024] a high impact type, e.g. running on a hard surface,
[0025] a moderate impact type, e.g. jogging on a soft sur-
face, or

[0026] alow impact type, e.g. bicycling, walking or swim-
ming.

[0027] With such a system, the training advice module can

provide the user with a balanced training programme contain-
ing a proper mixture of a high impact, moderate impact and
low impact sports. Simultaneously, when the heart beat rate is
also monitored, the cardiovascular load over the various train-
ing sessions will be balanced, which is important to improve
the condition of the user without in bringing the user into a
danger zone with respect to his cardiovascular condition.
[0028] Inorderto give the user a good picture of the history
of'this training sessions, the system can comprise a represen-
tation module for representing the data in the log file in a
graphical manner on a display or a hard copy.

[0029] Thedisplay and the storage module can be part of an
electronic device, the electronic device chosen from the group
comprising a computer, a hand held computer, a mobile
phone, a watch, an armband, a piece of clothing, a waistband
and the like, wherein the sensors are connectable to, or part of
the electronic device. In an alternative embodiment, the sen-
sors can be connectable to the electronic device via a wireless
connection.

[0030] The training advice module can be part from said
electronic device. However, in an alternative embodiment,
the training advice module can be part from a server at a
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remote site, wherein the log file in the storage module is
transferable to the server via a data network, such as a wire-
less data network, the internet, a telephone network or com-
binations thereof.

[0031] The invention shall be further elucidated with refer-
ence to embodiments shown in the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a schematic representation of an embodi-
ment for determining an advice on a next training session;
[0033] FIG. 2 is a schematic representation of an embodi-
ment for determining an advice on a current training session;
[0034] FIG. 3 is a schematic representation of an embodi-
ment of system according to the invention;

[0035] FIG. 4 shows a time/step-diagram with which the
use of an embodiment of the system is elucidated; and
[0036] FIG. 5 is a schematic diagram of an embodiment of
the system.

DETAILED DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows a flow chart for determining and
advice on a next training session.

[0038] When determining an advice for a next training
session, the system in a first step S1 reads a training history.
The training history can be known to the system when the user
has answered questions at an intake session. Such an intake
session can be based on questions which are posed via a user
interface of the system. The answers on the questions will
provide an indication of the training history. In the same
intake session, also questions about the injury history can be
posed. It is also possible that the information of the training
history and injury history are provided by a trainer of the user
to the system.

[0039] When the system has been in use for some time, the
training history can be established on the basis of the sensed
data which is logged in the log file. Based on the data which
is sensed by the mechanical load sensor a mechanical training
load can be calculated as follows:

Training load,, amica=number of repetitions of
impact*average magnitude of mechanical parameter

[0040] Candidates for the mechanical load parameters are
number of steps, distance, rate of pronation, maximal prona-
tion, timing, rate of loading, impact peak, active peak, align-
ment of joints (such as hip, ankle, knee, foot, elbow, wrist),
technique, force, impact, speed, rotation (e.g. tibia during
stance), rotational speed (e.g. tibia during stance), leg stiff-
ness, vertical stiffness, torsional stiffness, surface-foot con-
tact time and acceleration. The magnitude of the mechanical
parameter is the equivalent for intensity in the mechanical
realm. The training load can also be calculated using patterns
in the mechanical parameter as an indicator for the intensity
of the training.
[0041] Based on the training load a value which is indica-
tive for the training history can be determined with e.g. the
following formula:

Training history=training load,,, ..+ * 1 +training

load, ., o Fa+training 1oad ., sree mons *PHraining

loa last ten years C
Where 1>a>b>c.
[0042] A value indicative for the training history can be
calculated both for the physiological training load and the
mechanical training load. The physiological training history
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can be established on a similar formula taking into account
and giving weight to the physiological training load of the last
week, the last month and last three months. The functions of
Foster can used for determining a physiological training load.
In the description of the background art hereabove Foster has
been discussed.
[0043] Ina second step S2 the injury history is read by the
system. A value which is indicative for the injury history can
be established as follows. The injury history consists of a list
of injury locations for injuries in last ten years (e.g. left knee,
right shin). For each injury location, injury history is stored
as:

Injury history;searion ~=1ast date with symptoms;, ..o
[0044] Based on this information an injury relevance can be
determined by the following formula:

Injury relevance=training load without injury symp-

toms at location of minimum(injury history;,casion
x)/maximum historical training load

[0045] Further, a value indicative for injury risk group can
be determined:

Risk group injury=

[0046] If training history,;,.qozgica <Minimal training his-
tory value x

[0047] OR Rest period after heavy training<minimal

extended rest period

[0048] Then, risk group,, ,orogieq—nigh

[0049] If training history,,,orgic <minimal training his-
tory value y

[0050] OR Rest period after training<minimal rest period
[0051] Then, risk group,, orogice-medium

[0052] Else, risk group,, . iozogica 10V

[0053] Where x<y

[0054] In a third step S3 the maximum heart rate HRmax

and the heart rate at rest HRrest are read. This data can be
made known to the system through the intake session or can
be calculated on the basis of e.g. a rule of thumb which is
described hereabove in the description of the background art.
As explained earlier, the HRmax can also be measured in the
presence of a doctor.
[0055] In a fourth step S4 the body mass index is deter-
mined on the basis of the formula described hereabove in the
description of the background art.
[0056] Instep S5 a value indicative for the mechanical risk
group to which the user belongs is determined:
Risk groupyomechanicar
[0057] If BMI»a BMIthreshold value
EIOUD b mochanicar DN
[0058] If training history<a minimum training history
then risk group,,;o meonanica1igh

then risk

[0059] If injury  relevance<70%  then  risk
groupbiomechanical:high
[0060] If injury  relevance<90%  then  risk

groupbiomechanical:medium

[0061] Else, risk group,,;, meonranicar—10W.
[0062] If BMI is larger than e.g. 28, training schedules
should be adapted. The user is recommended to select low
impact sports like swimming or cycling.
In step S6 a maximum impact is determined.
Similar to Karvonen, a target biomechanical load can be
defined:

Target biomechanical load=((Impact,,,,—Impact-
min)X% Intensity)+Impact,,,;,
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In contrast with heart rate, Impact,, . can increase with train-
ing. Below, a procedure is given for defining safe increase.
Since Impact in rest is zero, Impact,,,, is defined as the 10%
percentile lowest impact during a training session.
Maximum impact is based on injury history and is the highest
biomechanical intensity at a single point during a training
session.

[0063] If risk group,;.mechanicar—10W, then maximum
impact=last impact,, *((100+growth percentage)/
week)*constant*Impact,,,, /(Impact,, ,.—Impact,,,;,,)

[0064] The factor Impact,,, /(Impact,,, ~Impact,, )
reduces the growth of impact for well trained people
since they are already charging their body heavily.

[0065] The growth percentage per week could for
example be 1%.

[0066] If risk Sroup,,, .ecchamice—€dium, then maxi-
mum impact=last impact,, . *slow increase percentage™
(growth percentage/week)* constant*Impact,,,,,,/(Im-

paCtmax_ImpaCtmin)
[0067] If risk group biomechanical=high, then maxi-
mum impact=secure level*last impact,, .

mjury*constant* Impact,,,;,,/(Impact,,, , —Impact
[0068] The slow increase percentage could be e.g. 50%.
[0069] The secure level for biomechanical recovery
could be e.g. 50-80%.
[0070] Instep S7 the mechanical training frequency can be
determined on the basis of the following function:

min)

If risk Group p;omechanicai=10W, then mechanical train-
ing frequency=e.g. 3 times a week

If risk GroUpP,,; o mechanicar—Medium, then mechanical
training frequency=e.g. 2 times a week

If risk GrOUP ;o echanicarNigh, then mechanical train-
ing frequency=e.g. 1 times a week.

[0071] In step S8 a mechanical training load for the next
training session is determined using the following function:

[0072] If risk group,, mechanicar—10W, then mechanical
training load=impact,,, ., uee, 7as: session (EOWth percent-
age/week)*constant*Impact ., /(Impact,, . ~Impact,, )

[0073] The growth percentage per week could for
example be 101%.

[0074] Ifrisk group,,, .conamicar—Medium, then mechani-
cal training load=impact,,, ..., 705 session” SIOW increase
percentage™(growth percentage/week)
*constant*Impact,,,,,,/(Impact,, .. ~Impact

[0075] If risk group,;omechanicar—1igh, then mechanical
training load=secure level*training load
mpury*constant*Impact,,,,/(Impact,, , .~ Impact,,,,,

[0076] The slow increase percentage could bee.g. 50% and
the secure level could be e.g. 50-80%.

[0077] Both maximum biomechanical impact and biome-
chanical training load are monitored for safety. Monotony is
decreased by applying a random variation in training duration
ofe.g. 20% or e.g. 10% in training intensity.

[0078] In step S9 a desired heart rate zone is determined.
This can be done on the basis of known rules which are e.g.
described in references [1], [2], [3], [4] and Karvonen.
[0079] In step S10 the physiological frequency, i.e. the
number of trainings for a certain forthcoming period, can be
determined on the basis of the physiological risk group in
which the user is categorized. A similar formula as described
above for determining the mechanical training frequency can
be used.

min)

last session before
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[0080] Instep S11aphysical load for anexttraining session
can be determined based on a similar formula as described in
relation to step S8. Physiological growth percentages can be
significantly higher than biomechanical growth percentages.
[0081] Instep S12a sportis proposed. An advice for a sport
selection can be determined by reading the corresponding
sport in the underlying table. Within the sport, a more detailed
advice based on load and frequency is given.

Ph. Low Ph. Medium Ph. High

Mech. Low Walking Swimming, road  Swimming, road

cycling, rowing  cycling, rowing

Mech. Medium Yoga Jogging, stepping, Stepping, skating,

skating field cycling
Mech. High Trampoline, yoga BMX Biking Running, soccer,
BMX biking,
mountain biking
[0082] Based on the mechanical and physiological risk

group which have been determined for the user, the system
can propose a sport based on the above table. It will be clear
that all kinds of different sports can be added in this table.
[0083] In step S13 the training variation is determined. A
table of trainings is created with physiological training goals
(e.g. duration/interval) and mechanical training goals (e.g.
maximum impact, sideward impact, specific limbs or joints).
[0084] When monotony of the training session increases,
the system increases the probability of selecting a training
variation with a different characteristic.

A possible function for this is:

Probability yyining variarion »~Percentage of training
variation, in training goal/frequency, in last month

[0085] A training variation may also contain suggestions
for a sport underground, e.g. asphalt street, grass, gravel,
artificial turf, wood soil.

[0086] In step S14 a next training session is proposed.
[0087] A next training session is suggested using the pro-
posed sport and training variation with a frequency, heart rate
zone, physiological load, mechanical load and maximum
impact as determined above.

[0088] FIG. 2 shows a flow diagram for giving feedback on
acurrent training session. The content of the diagram does not
need to be described in detail here because it is clear in itself
for the most part. Steps T1-T4 can be determined in the same
manner as described hereabove with reference to steps S1-S4.
[0089] In TS5 the data sensed with the physiological sensor,
e.g. the heart beat sensor, is read. In T6 the data sensed with
the mechanical sensor, e.g. a vertical acceleration sensor, is
read.

[0090] From the physiological data read in T5, it is deter-
mined in step T7 whether the current session is still physi-
ologically safe. If the current training is still physiologically
safe, a mechanical safety is determined in step T8. When the
current training session is not physiologically safe, a slow
down advice is given in T9.

[0091] When the training session is physiologically safe,
step T8 is performed. In step T8 the mechanical safety during
a current training session can be determined as follows. Dur-
ing a training session, sensors in the system monitor the
physiological and mechanical safety of the training session at
that very moment. For mechanical safety, maximum impact
and total training load are monitored to stay below a maxi-
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mum level. If the maximum level is surpassed, a warning is
given as indicated in step T10.

[0092] When the current training session is mechanically
safe, in step T11 the physiological training effect is deter-
mined, e.g. by measuring the heart beat rate and comparing it
whether the actual heart beat is in the desired heart rate zone
is. If not the system provides in step T12 a signal to the user
to increase the physiological training load, e.g. by indicating
to run or cycle faster.

[0093] When the physiological training effect is in order,
the mechanical training effect is determined in T13. Such
mechanical training effect can be determined by comparing
the actual training load with a set value. The actual training
load,,,unicq: €30 be determined using the following formula:

Training load,, amica=number of repetitions of
impact*magnitude of mechanical parameter.

[0094] The magnitude of the mechanical parameter during
the current session is sensed by the mechanical parameter
Sensor.

[0095] Whenthetrainingload,,, ;,.,.ic.; 18 below aset value,
the advice is given in step T14 to increase the mechanical
impact of the training, e.g. by advising to run on a hard surface
instead of a soft surface. When the training load,,, ., umicar 15
within a certain range, the user can continue the training
session and the system continues monitoring the user. When
the training load,,,, ;,..cqz 1S @bOVe a certain set value the
advice is given to decrease the mechanical impact of the
training or to end the training session dependent on the dura-
tion of the training session. The system also checks whether
the user has ended the session.

[0096] FIG. 3 schematically shows the various modules of
an exemplary embodiment of the system. U indicates a user.
The user U communicates with the system via a user interface
1. The system comprises a training advisor module 2 which
can determine a training scheme on the basis the answers
given in reply to questions of an interview which displayed on
the user interface 1 and based on evaluated sensor data from
the Behaviour evaluator 8. The training advisor module 2 also
provides advices for a next training session and preferably
also about a current training sessions. The advices are pro-
vided via the user interface 1.

[0097] With reference numbers 3-7 sensors are indicated
which sense respectively heart beat rate, impact, distance and
other data. Based on this sensed data, a behaviour evaluator
module 8 evaluates the condition and behaviour of the user.
This evaluation data can be provided to the user interface 1 for
informing the user U. From this evaluation, a long term user
characterisation is determined in module 9. This long term
user characterisation comprises data about the mechanical
risk group and physiological risk group in which the user U is
characterized. The long term characterisation of the user U is
used by the training advisor module 2 for determining the
training scheme, the next training advice and for determining
the current training advice. The training advice module 2 also
uses a sport model 10, e.g. the table described above, for
categorizing different sports to determine the training
scheme, the next training advice and the current training
advice. The sport model 10 is also used by the behaviour
evaluator 8 to evaluate the behaviour of the user.

[0098] In an another embodiment of the system according
to the invention the least one sensor for measuring a mechani-
cal parameter is a sensor for determining acceleration of, for
example, hip, ankle or knee, wherein the training advice
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module is arranged for scheduling a training session to be
chosen from at least two of the following categories:

[0099] a high impact type, e.g. running on a hard surface,
[0100] a moderate impact type, e.g. jogging on a soft sur-
face, or

[0101] alow impact type, e.g. bicycling, walking or swim-
ming.

[0102] FIG. 4 shows a step time diagram of the various

steps to be taken to determine a training proposal.

[0103] U indicates the user;

[0104] C indicates a coach

[0105] 1 indicates the user interface;

[0106] 2 indicates the training advisor module;

[0107] 3 indicates the various sensors;

[0108] 8 indicates the behaviour evaluator module;

[0109] 9 indicates the long term user characterisation mod-
ule;

[0110] 12 indicates a facility in which a first intake can be

performed. This could be e.g. at home or in a fitness centre. In
the diagram time runs from the top to the bottom of the figure.
[0111] The arrows indicate the order of the steps. Further
elucidation of the figure does not seem necessary.

[0112] FIG. 5 shows an embodiment of a system according
to the invention. A housing 11 includes a processor 12, a
memory 13, a power source 14 and integrated sensors 15. Via
wiring 16 wired sensors 17 are connected with the processor
12. Also wireless sensors 18 communicate with the processor
12. It is clear that a system having only integrated, wired or
wireless sensors or combinations of two of those types of
sensors also fall within the scope of the present invention.
Optionally the device can be connected to a personal com-
puter 19. Of course, the personal computer can be linked to
the internet 20. The data logged in the log file can be pro-
cessed in the processor 12 or in the personal computer 19 or
in a external computer which is part of the internet 20.
[0113] It will be clear that the invention is not limited to the
described embodiments but is defined by the appended
claims.
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1. A programmed processor-based system for optimizing

training, the system comprising:

at least one sensor for measuring a mechanical load param-
eter which is indicative of a mechanical load of the
training;

a storage module for storing data which are dispatched by
the least one sensor in a log file;

a training advice module which is arranged for determining
a personal training advice related to a load assessment of
the user based on at least data stored in the log file, the
data stored in the log file comprising a cumulative load
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parameter or a training load history determined on the
basis of historical sensor data stored in the log file, the
personal training advice comprising a frequency of next
training sessions and/or a type of training to be per-
formed in the next training session; and

at least one output device for outputting said training

advice to said user.

2. The programmed processor-based system according to
claim 1, wherein the mechanical load parameter is chosen
from the group consisting of:

number of steps,

distance,

rate of pronation,

maximal pronation,

timing,

rate of loading,

impact peak,

active peak,

alignment of joints,

technique,

force,

impact,

speed,

rotation,

rotational speed,

leg stiffness,

vertical stiffness,

torsional stiffness,

floor-foot contact time, and

acceleration.

3. The programmed processor-based system according to
claim 1, wherein the data stored in the log file is also be used
for determining a training advice for a current training ses-
sion.

4. The programmed processor-based system according to
claim 1, the system comprising at least one sensor for mea-
suring a physiological parameter, the storage module for stor-
ing data also being adapted to store data which are dispatched
by the at least one sensor for measuring a physiological
parameter.

5. The programmed processor-based system according to
claim 4, wherein the physiological parameter is chosen from
the group consisting of:

heart beat rate,

respiration rate,

skin temperature,

core body temperature,

volume of oxygen uptake (VO,),

respiratory ratio between oxygen and carbon dioxide

(RER), and

lactate levels.

6. The programmed processor-based system according
claim 1, wherein the system comprises at least one sensor for
measuring a performance parameter chosen from the group
consisting of:

speed,

distance,

acceleration,

height,

impact (e.g. of hit),

precision,

reproducibility,

gross efficiency,

goals,

Mar. 25, 2010

correct passes,

successful interventions,

successful assists, and

number of goal shots.

7. The programmed processor-based system according to
claim 1, wherein the system comprises at least one sensor for
measuring an environmental parameter chosen from the
group consisting of:

environmental temperature, humidity, air pressure,

altitude,

global position,

wind speed,

wind direction,

water temperature,

wave speed,

wave direction,

wave size,

ground/ice/snow temperature,

ground/ice/snow density, and

ground/ice/snow stiffness.

8. The programmed processor-based system according to
claim 1, wherein the training advice module processes his-
torical sensor data stored in the log file and, based thereon,
determines the training frequency.

9. The programmed processor-based system according to
claim 1, wherein the training advice module processes his-
torical sensor data stored in the log file and, based thereon,
determines the type of training to be performed in the next or
current training session.

10. The programmed processor-based system according to
claim 1, wherein the training advice module, when process-
ing sensor data stored in the log file for determining a training
advice, is adapted to take into account at least one of the
following parameters:

age,

length,

weight,

gender,

training level of the user of the system,

dominant sport,

training goals, and

subjective training evaluation indicators based on filled in

question forms.

11. The programmed processor-based system according to
claim 1, wherein at least one sensor for measuring a mechani-
cal parameter is a sensor for determining acceleration of a
body part wherein the training advice module is arranged for
scheduling a training session to be chosen from at least two of
the following categories:

a high impact type,

a moderate impact type, or

a low impact type.

12. The programmed processor-based system according to
claim 1, comprising a representation module for representing
the data in the log file in a graphical manner on a display or a
hard copy.

13. The programmed processor-based system according to
claim 1, wherein a display and the storage module are part of
an electronic device, the electronic device chosen from the
group comprising: a computer, a hand held computer, a
mobile phone, and a watch, and wherein the sensors are
connectable to, or are part of the electronic device.
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14. The programmed processor-based system according to
claim 13, wherein the sensors are connectable to the elec-
tronic device via a wireless connection.

15. The programmed processor-based system according to
claim 13, wherein the training advice module is part of said
electronic device.

16. The programmed processor-based system according to
claim 13, wherein the training advice module is separate from
a server at a remote site, wherein the log file in the storage
module is transferable to the server via a data network.
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17. The programmed processor-based system according to
claim 14, wherein the training advice module is separate from
a server at a remote site, wherein the log file in the storage
module is transferable to the server via a data network.

18. The programmed processor-based system according to

claim 14, wherein the training advice module is part of said
electronic device.
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