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DEVICE FOR EVALUATION OF A PERSON’S PHYSICAL FITNESS 
 

This invention relates to a device for evaluation of a person’s physical fitness. 

There are a number of tests which make it possible to control certain physical 

characteristics of a person, for example endurance, flexibility… 

For example, one can use an ergonomic bicycle for endurance. In this situation, the 

person’s heart rate is measured during the test, given that the resistant effort of 5 

peddling is progressively increased. 

To verify the quality of the abdominal muscles, the person is asked to enter into 

repetitive movements by contraction of the abdominal muscles, given that the quality 

of the abdominal muscles is a function of the number of movements during a given 

period. 10 

For body composition, there are metric impedance weighing scales, as for example 

described in Document EP-940.120. 

To evaluate the retained balance, based on an operating procedure, the person will 

be required to stand on one foot, and then on the other, with closed eyes, given that 

the quality of balance is a function of the maintained balance time. 15 

These tests are generally implemented independently and cannot generally be put 

into practice autonomously. 

A program known as EUROFIT has been used to develop a battery of common tests 

extended to all European countries, making it possible to evaluate the physical 

fitness of any person aged between 7 and 90. These tests make it possible to measure 20 

structural components (for example, height, weight, body mass),  
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functional components (for example, endurance, strength) and coordination-related 

components (for example, balance). 

There are a number of tests to conduct these measurements. However, they can only 

be implemented by a competent person who will determine empirically a range of 

physical fitness for the person, having regard to the results of different tests. Indeed, 5 

there is no method for analysis of measurements obtained directly from these tests 

or any evaluation of the person’s physical fitness. 

Moreover, to be objective, this evaluation is relatively lengthy and requires the 

implementation of a number of tests. 

Also, this invention is designed to remedy difficulties in the prior art by proposing a 10 

device to make it possible for a person to evaluate their physical fitness 

autonomously and reliably. 

For this purpose, the purpose of the invention is a device to evaluate a person’s 

physical fitness on the basis of the following characteristics: 

- means of measurement of endurance 15 

- means of measurement of body composition 

- means of measurement of muscular strength 

- means of measurement of at least one characteristic relating to coordination or 

motricity 

-means of storage including for each measurement a distribution curve for different 20 

populations 

- means of identification of the person’s population group, and 

-means of processing to determine for each measurement a score based on 

comparison of the measured value with the distribution curve corresponding to the 

person’s population group. 25 
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Other characteristics and advantages will emerge from the description further to the 
invention, a description purely by way of example, having regard to diagrams 
attached, included in which: 
 Figure 1 is a diagram illustrating the device for the invention; 
  Figure 2 is the perspective view of a measurement terminal of physical fitness 5 

parameters; 
 Figure 3 is the perspective view of the means of measurement of the person’s 

flexibility; 
  Figure 4 is the perspective view of the means of measurement of strength of 

the upper limbs; 10 

 Figure 5 is an upper view of a metric impedance weighing scale, and 
 Figure 6 is a view from above of a belt used to determine the quality of 

abdominal muscles. 
Figure 1 contains a diagrammatic representation in 10 of a device to evaluate the 
person’s physical condition or fitness. This evaluation makes it possible to obtain a 15 

value at a given instant. 
This device for evaluation of physical fitness includes means of measurement and 
data input, means of control to  
manage all parts, means for the processing of measures and means for returning 
results. 20 

The means of measurement are grouped at a terminal 12, illustrated in detail in 
Figure 2. 
The terminal 12 includes means 14 of data input, means 16 of measurement of 
endurance, means 18 of measurement of body composition, means 20 of 
measurement of muscular strength, and means 22 of measurement of at least one 25 

characteristic relating to coordination or motricity. 
In preference, means 14 of data input include a screen 24 and/or keyboard to enable  
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the person to enter their age, gender and size and, where applicable, any other 
information which would further clarify the different person’s population groups. 
Other means 14 could be envisaged to determine the person’s population group. 
The means 16 for measurement of endurance it possible to evaluate the fitness of a 

person by sustained effort. According to a method of calculation, a 26 ergometric 5 

bicycle is used for this purpose. 

According to an example test, to achieve the measurement, the person is asked to 

pedal for a period of 8 minutes and the workload is increased progressively. The first 

step corresponds to a warm-up stage, then the person peddles for five stops, at I 

minute and the intensity is increased to the next step. The cardiac rhythm is measured 10 

for several seconds at each step, and the increased workload for each step adjusted 

to ensure that the heartbeat approaches 80% of the theoretical  maximum heart rate, 

FC max = 205 – 50% of the age. The means of control automatically adjusts the 

magnetic brake of the ergometric bicycle on the basis of the age entered by the 

person. For safety reasons, the means of control with stop the test in the event that a 15 

percentage of the theoretical maximum FC threshold is exceeded. 

Thanks to this test, the heart rate curve is determined according to the capacity, then 

by extrapolation of the value of maximum consumption of oxygen Vo2max 

according to the person’s weight. 

Hence, the means 16 of measurement of endurance transmits to the processing 20 

means a signal proportionate to a measurement indicated as a result of the endurance 

means, in Watts, corresponding to the maximum oxygen consumption. 

Means 18 of measurement of the body composition includes metric impedance 

weighing scales 28, for example, as described in Document EP-940.120. 
  25 
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The weighing scales 28 make it possible to measure the total weight of the person 

and their body composition, namely body fat  and lean body fat, given that this is a 

factor which limits good physical fitness. 

According to an operating procedure, the person is asked to step on the weighing 

scales 28 in order to determine the weight, body fat and lean body fat. 5 

Hence, means 18 of measurement of body composition transmits to the means for 

processing a signal proportionate to a measurement indicated as a result of 

measurement of the body composition, for example in a report. 

The means 20 for the measurement of muscular strength include by preference, 

means to measure the strength of lower limbs, means to measure the strength of 10 

upper limbs and means for measurement of the quality of abdominal muscles. 

Advantageously, the 26 ergometric bicycle can be used to measure the leg strength. 

According to an operating procedure, the person is asked to pedal as fast as possible 

for a short period of approximately 10 seconds. During this period of time, the means 

to control rapidly increase load on the pedalling. Given that the resistance is 15 

increasingly greater, the speed of pedalling decreases after a few seconds. The peak 

of the strength/speed curve corresponds to the maximum capacity of legs expressed 

in Watts. 

Hence, the means to measure the strength of lower limbs transmit to the means of 

processing a signal proportionate to a measurement indicated as a result of 20 

measurement of the strength of lower limbs, in Watts. 

To measure the strength of the upper limbs, a 30 grip is used, as illustrated in Figure 

4. This grip 30 incorporates a 32 body with an extension in L-form, incapable of  

 
  25 
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movement, including a first leg 34. A further part 36 in L-form can reposition in 

relation to body 32 and includes a second leg 38, noticeably parallel to the first arm 

34. The means of reminder 40 are planned to  

prevent the two legs 34 and 38 from getting closer. A force sensor is provided to 

measure the effort applied by the person when grasping the two legs and tends to 5 

bring them closer, contrary to the means of reminder. 

According to a further variant, the grip includes two movable parts, one in relation 

to the other with each at least one leg, both legs, one for each part, given that they 

are liable to be grasped by the hand of a user and brought together due to the 

muscular effort exerted by the user. The grip contains a spring which can prevent 10 

this movement which would bring closure of the two legs. In addition, the grip 

contains means of measurement of displacement of the two parts when the user 

exerts an effort which tends to bring together the two legs of the grip. According to 

an achievement method, these means of measurement contain a sensor which 

measures the angle of rotation of a disc, the movement of rotation of which is 15 

proportionate to the deplacement of two parts of the grip. For this purpose, one of 

the two parts includes a rack capable of engaging with an integral pinion of the disc. 

Hence, the person is asked to clench with their left hand, and then right hand, the 

two legs 34 and 38. The grip transmits a signal proportionate to the maximum effort 

exerted by the left and right hands. 20 

Hence, the means to measure the strength of the upper limbs transmit to the 

processing means a signal proportionate to a measurement indicated as a result of 

measurement of the strength of the upper limbs, in kg. 

To measure the quality of the abdominal muscles, an abdominal belt 42 is used. The 

belt contains one or more pressure sensors 44 or strain gauges which can measure 25 
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the action of abdominal muscles on the belt. 

In line with an operating procedure, the person is asked to position a belt at waist 

level. When the belt is in place without contraction of the abdominal muscles, the 

belt transmits a signal corresponding as originally. The person is then asked to 

contract their abdominal muscles voluntarily. The belt then transmits a signal 5 

proportionate to the effort exerted by the abdominal muscles on belt 42. 

Hence, the means to measure the quality of the abdominal muscles transmit to the 

means of processing a signal proportionate to a measurement indicated as a result of 

measurement of the abdominal strength, in kg. 

The means 22 of measurement of at least one characteristic relating to the 10 

coordination or motricity preferably include, means to measure the reflexes of the 

person, means to measure their flexibility and means to measure their balance. 

Advantageously, screen 24 can be used to measure reflexes of the person. Hence, 

the person is asked to press a button or  touch screen 24 if they hear or see a signal. 

The transmission of visual or audible signals is managed by the means of control 15 

which also measure the reaction times of the person corresponding to the period 

between transmission of the signal and the action generated by the person in 

response. An average value corresponding to the measurement of reflexes is 

transmitted to means of processing. 

To measure the flexibility of the person, a portable pallet 46, illustrated in Figure 3, 20 

can be used. The portable pallet 46 is connected to a belt 48, stretched between two 

pulleys 50 positioned at the extremities of a vertical post 52. An encoder 54, linked 

to 1 of the pulleys 50, makes it possible to measure the displacement of the portable 

pallet 46. The means of reminder are planned to maintain the pallet in a high position. 
  25 
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According to an operating procedure, the person is asked to stand on a heightened 

pedestal, and bring the pallet to as low as possible, bending forwards without giving 

way to their legs. Encoder 54 makes it possible to measure the displacement of 

portable pallet 46. 

Hence, the means to measure the flexibility transmit to the processing means a signal 5 

proportionate to a measurement indicated as a result of measurement of the 

flexibility, in a unit of length. 

To measure the balance, the preference is to use a statokinesimeter 56, as illustrated 

in figure 5. Scales 28, fitted with pressure sensors 58 distributed over the scales pan 

appropriately, for example at the level of each angle, can perform the function of 10 

statokinesimeter 56. The sensors can sense fluctuations in efforts generated as a 

result of deplacement of the center of gravity of the person positioned on the scales 

pan. Hence, the values measured by different sensors translate the development of 

the distribution of reactive forces to the foot supports. According to differences in 

the values measured by the sensors, means of calculation determine the position in 15 

real time of the center of gravity of the body (Xg, Yg) in benchmark axes X, Y 

represented in Figure 5. Hence, it is possible to determine the average position of the 

center of gravity Xgmoy, Ygmoy, which correspond respectively to the average 

values according to axis X and axis Y. 

One can also determine the areas covered by projection of the center of gravity of 20 

the person on the scales pan, of significant areas translating poor balance, together 

with transverse fluctuations (according to axis X) and longitudinal fluctuations 

(according to axis Y), which also makes it possible to detect difficulties in the 

balance. 

According to an operating procedure, the person is asked to stand on the scales and 25 

undergo three tests, the first supported on both feet with their eyes open, the second 

supported on both feet with eyes closed and the third supported on one foot. For the 
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three tests, the means of calculation determine at least the area covered by projection 

of the said center of gravity. 

Hence, the means of measurement of balance transmit to the means of processing a 

signal proportionate to a measure indicated as a result of measurement of the 

balance, per unit area, corresponding to an average of areas calculated for the three 5 

tests. 

Hence, according to the invention, as illustrated in Figure 2, the evaluation terminal 

includes a metric impedance weighing scales 28 to determine the weight, 

measurement of the body composition and measurement of balance, an ergonomic 

bicycle 26 to determine measurement of endurance and measurement of strength of 10 

the lower limbs, a grip 30 to determine measurement of the strength of upper limbs, 

abdominal belt 42 to determine measurement of abdominal strength, a portable pallet 

46 to determine measurement of flexibility and means of data input and/or screen 24 

to identify the person’s population group and determine the measurement of reflexes. 

As a variant, the terminal may include metric impedance weighing scales for 15 

measurement of the body composition and weight and a further scale span for the 

measurement of balance. 

This terminal makes it possible, in a reduced space, to collect these different 

measurements regarding a person to facilitate the evaluation of their physical fitness, 

autonomously and with reliability. 20 

According to an important characteristic of the invention, the device includes storage 

means containing for each measurement a distribution curve for different 

populations characterized, each at least with regard to an age range, height range and 

gender of persons (a curve for each different population). 
  25 
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These distribution curves present in the form of Gaussian curves. Hence, the results 

of each population answer to a normal law. 

By way of example, the measurement of the strength of upper limbs, for a given 

population, namely masculine, in an age range of 30 to 39 years, the average strength 

of upper limbs is 57 kg. Hence, the normal law is characterized by an average value 5 

Xmoy of 57 and a standard deviation [unknown symbol] of 8. 

Hence, for each measurement, the means of processing determine a score comparing 

the measured value with the distribution curve corresponding to the person’s 

population group. 

The person’s score Ni = Nmax – (abs (Xi-Xmoy)) [unknown symbol] with: 10 

 Nmax being the maximum score, for example 20 in a rating system of 0 to 20, 

 Abs being the absolute value, 

 Xi being the measured value, 

 Xmoy being the average value of the normal law, and 

 δ being the standard deviation of the normal law. 15 

Hence, for each measurement, the means of processing allocate a score to the person. 

The score corresponding to physical fitness is equivalent to the average scores with 

a coefficient 1 for the measurement of body composition, a coefficient 1 for 

measurement of endurance, a coefficient 1 for measurement of the muscular strength 

(1/3 for measurement of the strength of upper limbs, 1/3 for measurement of the 20 

strength of lower limbs and 1/3 for measurement of abdominal strength) and a 

coefficient 1 for measurement relating to motricity (1/3 for the measurement of 

reflexes, 1/3 for measurement of flexibility and 1/3 for measurement of balance). 

Figure 1 represents in 60 means of processing and control, in 62 means of storage 

and in 64 results. 25 

Preferably, the terminal includes different means of measurement, means of data 

input, means of control to manage parts, means of processing measurements together 
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with means to return results, means of processing 60 communicating by all 

appropriate means with storage means 62, which is independent and unique for all 

evaluation terminals. 

This characteristic makes it possible to store, for each person, their profile and 

facilitate their return on each terminal. Moreover, this architecture makes it possible 5 

to update at each measurement distribution curves and also further clarifies the 

results, the number of persons in each population group of the distribution curves by 

increasing over a period of time. 

According to an operating procedure, the person settles in front of the terminal at the 

right of screen 24. The person inputs their  age, gender, height in order to identify 10 

the population to which they belong. Once this stage is completed, the different 

measurements are implemented. 

The person is asked to stand on weighing scales 28 in order to measure their weight, 

body composition and measurement of balance. 

Subsequently, the following tests are carried out: measurement of reflexes, 15 

measurement of the strength of upper limbs, measurement of abdominal strength, 

measurement of flexibility, measurement of strengths of lower limbs and 

measurement of endurance. 

The stages each have a duration of approximately 15 minutes. 

The processing means 60 analyse the measurements and decide on the scores. The 20 

means of return display the overall score of physical fitness together with scores for 

each measure. The return in question may be accompanied by comments and/or 

recommendations regarding the score or scores achieved. 
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Preferably, the profile of the person (data relating to scores, age, gender and height) 

is stored in storage means 62, associated with a username. 

Hence, if the person uses a different terminal, that person will be able to revise their 

profile and results by taking over the username which will have been allocated to 

them. 5 

To preserve confidential data, the username can include a password and data can be 

transmitted when encrypted. 

Of course, the invention is evidently not limited to the procedure for completion 

represented and described above, but on the contrary covers all variants thereof, in 

particular with regard to the means for achieving measurements. 10 
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CLAIMS 

 

1. A device to evaluate physical fitness of a person characterized which 

comprises the following: 

- means (16) of measurement of endurance, 5 

- means (18) of measurement of body composition, 

-  means (20) of measurement of muscular strength. 

- means (22) of measurement at least one characteristic relating to 

coordination or motricity, 

- means of storage (62) including for each measurement a distribution curve 10 

for different populations, 

- means (14) to permit the identification of the person’s population group, 

and 

- means of processing (60) to determine for each measurement a score on 

the basis of comparison of the measured value with the distribution curve 15 

corresponding to the person’s population group. 

2. A device to evaluate the physical fitness of a person according to claim 

1, characterized because comprising at least one terminal containing different means 

of measurement together with a storage means (62) which is independent and unique 

for all evaluation terminals, given that means of communication are provided to 20 

ensure  exchanges between the different (20) terminals and unique storage mean. 

3. Device to evaluate the physical fitness of a person according to claim 1 

or 2, characterized by the means  of measurement of muscular strength including the 

means to measure the strength of lower limbs, means to measure the strength of 

upper limbs and means to measure the quality of abdominal muscles. 25 

  

lululemon athletica canada inc. and lululemon usa inc.     Exhibit 1002     Page 42



WO 2006/111687         PCT/FR2006/050369  
14 

4. A device to evaluate the physical fitness of a person according to claim 

3, characterized by means to measure the quality of abdominal muscles, including a 

belt (42) to be placed at the person’s waist level, with one or more sensors (44) 

capable of measuring the action of the abdominal muscles on the belt when the 

abdominal muscles are contracted. 5 

5. A device to evaluate the physical fitness of a person according to any 

of the previous claims, characterized by means (22) for measurement of at least one 

characteristic relating to the coordination or motricity including means to measure 

the reflexes of the person, means to measure their flexibility and means to measure 

their balance. 10 

6. A device to evaluate the physical fitness of a person according to claim 

5, characterized by means to measure the flexibility of the person including a 

portable pallet (46) and means (54) to measure the displacement of the said portable 

pallet by reason of an action by the person in question. 

7. A device to evaluate the physical fitness of a person according to claim 15 

5 or 6, characterized by means to measure  the balance of the person, including a 

statokinesimeter (56). 

8. A device to evaluate the physical fitness of a person according to claim 

7, characterized by the statokinesimeter (56) including scales with pressure sensors 

(58) distributed beneath the pan of the scales appropriately, capable of  sensing 20 

variations in efforts generated as a result of the displacement of the center of gravity 

of the person positioned on the pan of the scales and the means of calculation to 

determine at least the area covered by the projection of the said center of gravity. 
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