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APPARATUS FOR MEASURING ACTIVITY 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. patent 
application Ser. No. 11/412,068, entitled "Apparatus For 
Measuring Activity.” filed Apr. 27, 2006, the disclosure of 
which is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

0002 The invention relates to an activity measuring 
device for recording the activity of a test subject and further 
more a method for recording the activity of a test Subject. 

BACKGROUND 

0003. Such devices, which are attachable to the body of a 
test Subject, are for example known as so-called pedometers; 
during the running or walking motion of the test Subject, 
acceleration forces arising on the body are recorded via an 
acceleration sensor of the pedometer attached to the body and 
the number of steps completed is counted. The number of 
steps so determined is a measure of the physical activity of the 
test subject. Such pedometers are used for sport or fun and 
have only a unidimensional accelerator sensor for recording 
accelerations in a vertical direction. 
0004 Such a device, however, can only be used to a lim 
ited extent in the field of clinical medicine for determination 
of the degree of physical disability of patients, in particular of 
patients suffering from multiple sclerosis (hereinafter abbre 
viated to MS patients), since with this state of the art only 
dynamic types of motion, such as walking and jogging, can be 
recorded in an undifferentiated way, while in the case of MS 
patients with a more severe degree of disability continuous 
walking or jogging is only possible to a limited extent, or not 
possible at all, and the types of motion are limited to static 
states such as lying, sitting and standing, as can be seen from 
Table 1 below, which shows the so-called “Hauser Ambula 
tion Index” for medical classification of multiple sclerosis 
patients, with the scale of this index extending from Level 0 to 
9. Low values correspond to no or only slight disability, 
whereas high values correspond to a greater degree of dis 
ability. 

TABLE 1. 

0 No symptoms, fully active 
1 Normal walking behaviour, but the patient reports disability 

in sports and other demanding activities 
2 Unusual gait or occasionally disturbed equilibrium; the unusual gait is 

noticed by relatives and friends, takes not more than 10s for 8 m 
3 Can walk unaided, takes not more than 20s for 8 m 
4 Needs Support on one side (crutch or stick), takes not more than 

20 S for 8 m 
5 Needs Support on both sides (crutches, sticks or walking aid) and 

takes more than 20s for 8 m 
6 Needs support on both sides and takes more than 20s for 8 m, can 

sometimes use a wheelchair 
7 Walking is limited to a few steps with Support on both sides, can no 

longer walk 8 m, can use the wheelchair for most activities 
Confined to the wheelchair, can still move it him/herself 

9 Confined to the wheelchair, can no longer move it him/herself 
8 

0005 Apart from the “Hauser Ambulation Index' summa 
rized in Table 1, there are also other measurement systems for 
grading or classification of the degree of disability of MS 
patients. The EDSS (Expanded Disability Status Scale) can 
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be cited here merely as an example. The existence of several 
Such independent classification systems already shows the 
weaknesses of Such a classification, which are due to Subjec 
tivity. 
0006. At the present time, admission as an inpatient of the 
attending physician is required in order to continuously moni 
tor whether and to what extent a treatment prescribed for an 
MS patient is leading to an improvement or a deterioration in 
the state of health. During each of these regular periods of 
admission as an inpatient a medical examination is carried out 
and on this basis a degree of disability is assigned to the 
patient, the result of the examination being naturally depen 
dent on the momentary state of mind of the patient and also of 
the examining physician (being in particular also influenced 
by the so-called “doctor in a white coat effect) and thus not 
dependent on objectivizable criteria. The assessment of the 
efficacy of medication used in MS therapy is therefore not 
subject to objectivizable criteria, with the consequence that 
the direction of therapy followed cannot be corrected early 
enough. 
0007. The examination and classification of the degree of 
disability or of the activity of patients are of particular impor 
tance in the development of drugs and in clinical studies to 
check their efficacy. Naturally, in the course of medication 
with a drug to be tested, the degree of physical disability is 
checked at particular intervals. Because of the above-men 
tioned range of variation in the measurement results obtained 
in this process, a proper assessment of efficacy is almost 
impossible at the present time. 

SUMMARY 

0008. It is therefore the object of the invention to create an 
activity measuring device and a method with which, in par 
ticular for determination of the degree of disability of MS 
patients, static states Such as lying, sitting and standing can be 
recorded by objectivizable criteria, in addition to the dynamic 
forms of motion Such as walking and jogging or running, and 
with which corresponding degrees of activity of the patient to 
be examined can be determined. 
0009. In respect of the device the object is achieved by 
virtue of the facts that the activity measuring device is located 
on and/or in the buckle of a belt which can be fitted to the body 
of the test Subject, and that it has acceleration sensors for 
detection of acceleration in all three spatial directions at right 
angles to each other. Depending on the configuration of the 
belt buckle, the activity measuring device can be arranged or 
configured on the buckle (at the front, at the back, on the top, 
on the bottom or at the side). The activity measuring device 
can also preferably be arranged in the buckle, if the circuit 
elements are Suitably miniaturized (e.g. as ASIC). A configu 
ration or integration of the activity measuring device in the 
buckle is then preferred. 
0010. As a result of the configuration of the activity mea 
suring device in the belt buckle there is first of all a practical 
possibility of simple attachment of the device to a test subject. 
In the case of repairs the belt can simply be taken off or the 
belt buckle can merely be removed and sent in for repair or 
maintenance. Furthermore it is also advantageous that it is not 
regularly necessary to wash the telemetry device configured 
as a belt. In addition, the arrangement on or in the belt buckle 
is also advantageous in the sense that as a result of this 
arrangement the very frequent movements of the extremities 
(e.g. arms, legs or head), which are not characteristic for an 
objective determination of the degree of disability of an MS 
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patient, are measured as little as possible, or are Suppressed, 
or only slightly impair the measurement. It is also advanta 
geous that the belt buckle, when the belt is worn as directed, 
is close to the patient's centre of gravity. By virtue of the 
orientation of the belt buckle (facing forwards and centred) 
when the belt is worn as directed, it also becomes possible 
computationally to record and process the accelerations 
recorded by the acceleration sensors in a simple manner. The 
tripod of the spatial directions sensed by the acceleration 
sensors is then preferably such that one of the spatial direc 
tions is perpendicular to the buckle, i.e. in a forwards direc 
tion when the patient is walking, jogging or running (straight 
ahead). A further spatial direction is preferably parallel to the 
vertical. 
0011. With particular advantage, different forms of 
motion, which naturally differ from each other by virtue of 
characteristic motion sequences with correspondingly acting 
acceleration forces, can be identified with the activity mea 
Suring device according to the invention by the tridimensional 
recording of acceleration forces occurring on the body. Since 
the various forms of motion have different energy require 
ments and thus different degrees of activity, a differentiated 
assessment of the physical activity of the patient is possible 
with the device according to the invention and thus provides 
the physician responsible for treatment with a means of 
assessing the progress and Success of the treatment on the 
basis of objectivizable criteria, irrespective of a possible 
variation in the patient's form on the day. Any negative treat 
ment pattern in the case of MS patients, as a result of the 
administration of inappropriate drugs for example, can thus 
be already recognized at an early stage on the basis of corre 
sponding measurement results, so that the use of a drug hav 
ing a negative effect can be promptly stopped again, with the 
possibility of reducing risks to the patient and keeping costs 
due to expensive but inappropriate medication under control. 
0012 A preferred embodiment of the activity measuring 
device according to the invention, for optimal recording of the 
acceleration forces occurring in the different forms of motion, 
consists in the fact that the activity measuring device located 
in the belt buckle is configured in such a way that it is attach 
able close to the centre of gravity of the test subject's body. 
0013. According to an advantageous embodiment of the 
invention, the activity measuring device telemeters the 
recorded measurement datavia a radio link to a central server, 
which is preferably in an external data-protected service cen 
tre or in the medical treatment centre, so that the telemetered 
data can be directly seen and assessed there by the medical 
staff. As a result, in judging the patient's physical condition, 
the attending physician is no longer exclusively dependent on 
the examinations carried out during the periods of admission 
as an inpatient, provided that the device according to the 
invention is also used as directed in the patient's daily routine. 
0014) To this end the activity measuring device can be 
connected electrically to a mobile telephone, which is also 
attachable so as to be carried on the belt, and which according 
to a preferred embodiment of the invention is configured as a 
PDA, in such a way that data transmission can be established 
between the activity measuring device and the mobile tele 
phone, with the activity measuring device having an electrical 
connection cable which can be connected electrically to a 
device interface of the mobile telephone. The connection 
cable can then provide both for data transmission between the 
device and the mobile telephone and also, by tapping the 
battery cells in the mobile telephone, for the power supply of 
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the device. The measurement data recorded by the activity 
measuring device can be transmitted to the mobile telephone 
via the device interface of the mobile telephone and can be 
sent from there to the external server via a GPRS or UMTS 
radio link, for example. 
0015. In an embodiment of the activity measuring device 
according to the invention which is favourable from the point 
of view of measurement technology, the acceleration sensors 
of the activity measuring device area unidimensionally oper 
ating acceleration sensor, for recording acceleration forces 
acting along the vertical spatial direction, and abidimension 
ally operating acceleration sensor, for recording acceleration 
forces acting at right angles thereto. 
0016. An expedient further development of the invention 
consists in the fact that a section of the belt adjoining the belt 
buckle on the cable side has a Velcro fastening to receive the 
connection cable, so that accidental detachment or loosening 
of the connection cable can be largely prevented and the 
security of data transmission is thus increased. Furthermore, 
a microprocessor is provided in the activity measuring device, 
both for controlling the recording of measurement data and 
for data transmission. By means of a control program imple 
mented in the microprocessor, the activity measuring device 
records and transmits the measurement data with a sampling 
frequency in an order of magnitude of 100 Hz. 
0017. This sampling frequency has proved to be particu 
larly suitable for resolving even rapid motion sequences of 
the order of magnitude of a hundredthofa second. The system 
according to the invention comprises the activity measuring 
device, the belt, the mobile telephone and preferably also the 
SeVe. 

0018. In respect of the method the object is achieved by 
virtue of the fact that, in all three spatial directions at right 
angles to each other, body accelerations underlying the 
momentary physical activity of the test Subject to be exam 
ined are continuously measured and a current state of motion 
is determined therefrom. 

0019. To this end, in order to determine the current state of 
motion of the test subject, a distinction is first made between 
static and dynamic states of motion, with a distinction being 
made between sitting, standing and lying in the case of the 
static States of motion, and between walking and jogging in 
the case of the dynamic states of motion. In order to distin 
guish between static and dynamic states of motion, the maxi 
mum and minimum in a series of consecutively measured 
acceleration values determined in the direction of one spatial 
axis are calculated and the difference between the maximum 
and the minimum is compared with a threshold value. Maxi 
mum and minimum here means a Suitable maximum value or 
minimum value in the series of measurements, as the case 
may be. In order to prevent any falsification by outliers, for 
example, a mean from a predetermined number (e.g. ten) of 
maxima in the series of measurements can be used as the 
maximum. If then fewer maxima than the predetermined 
number occur, correspondingly fewer maxima are used for 
determination of the mean. Correspondingly, a mean from a 
predetermined number (e.g. ten) of minima in the series of 
measurements can be used as the minimum. If then fewer 
minima than the predetermined number occur, correspond 
ingly fewer minima are used for determination of the mean. A 
movement of the patient is then detected if the inequality 
max-minö is fulfilled in at least one spatial axis direction, 
where max and min is the maximum value and minimum 
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value, respectively, from a series of consecutively measured 
acceleration values determined in this spatial axis direction, 
and ö is a threshold value. 
0020. If a movement is detected, in order to distinguish the 
states of motion walking and jogging, the mean difference 
from the mean of the measured values in a series of measure 
ments is determined for each spatial axis direction and the 
difference so determined from the mean in the corresponding 
spatial axis direction is compared with a threshold value 
assigned in each case. In order to distinguish the states of 
motion lying, standing and sitting for each spatial axis direc 
tion, on the other hand, the mean of the corresponding series 
of measurements is determined and the means determined in 
each case are compared with assigned threshold values. A 
corresponding degree of activity can be determined by ascer 
taining the duration and, where appropriate, step frequency 
for each form of motion identified. 
0021. The invention, as well as further features, aims, 
advantages and possible applications thereof, is/are explained 
in greater detail below on the basis of a description of pre 
ferred embodiments, with reference to the appended draw 
ings. In the drawings the same or similar reference marks 
designate the same or corresponding elements, as the case 
may be. All the features that are described and/or graphically 
represented, by themselves or in any desired meaningful 
combination, constitute the object of the present invention, 
irrespective of the summary thereof in the claims or their back 
reference. The following are shown in the drawings in highly 
schematic form: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 a belt for attachment to the body of a patient, 
viewed from above, where the belt can be placed around the 
patient's waist and has a belt buckle with an activity measur 
ing device incorporated therein, which is connected by a 
signal link to a mobile telephone that can be attached to the 
belt; 
0023 FIG. 2 a view of part of the belt from behind, in the 
area of the belt buckle, where the activity measuring device is 
integrated as a box in the belt buckle; 
0024 FIG.3 a block diagram of a circuit, incorporated in 
the box of the activity measuring device according to the 
invention, which has a microprocessor, an oscillator quartz, 
for generating the processor clock rate of the microprocessor, 
and a unidimensional and abidimensional accelerator sensor, 
for recording acceleration forces; and 
0025 FIG. 4 a flowchart showing the main steps of the 
process occurring in the external server, or in the activity 
measuring device, for determination of the patient's current 
state of motion. 

DETAILED DESCRIPTION 

0026. In FIG. 1 the activity measuring device 1 according 
to the invention is located in a belt buckle 2 of a belt 3 which 
can preferably be fitted around the patient's waist. Near the 
belt buckle 2, with the activity measuring device 1 incorpo 
rated therein, is an area of the belt with a case to hold a mobile 
telephone 4, which can also be configured as a PDA (“per 
sonal digital assistant”). Measurement data recorded by the 
activity measuring device 1 can be transmitted to the mobile 
telephone 4 via a connecting cable 5, which is electrically 
connected at one end to the activity measuring device 1 and at 
the other end to a device interface of the mobile telephone or 
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PDA 4. At the same time the multi-wire connecting cable 5 is 
also electrically connected to the internal Voltage Supply unit 
of the PDA4, and thus serves additionally as the power supply 
for the activity measuring device 1. The connecting cable 5 
runs between the belt buckle 2 and the area of the belt to which 
the mobile telephone 4 is attached, and the belt 3 has on its 
Surface a Velcro fastening 6, which serves to guide or secure 
the connecting cable 5 and has for this purpose a sealing join 
running in the direction of longitudinal extension of the belt, 
so that the connecting cable can be inserted into the Velcro 
fastening when the sealing join is open and is enclosed in 
sleeve form in the Velcro fastening when the sealing join is 
then closed. 

0027. The measured acceleration data recorded by the 
device are transmitted via the connecting cable 5 to the 
mobile telephone, or to the PDA 4, and are sent from the 
mobile telephone 4 via a mobile radio network to an external 
server 7 for evaluation. This server 7 can be provided in a 
medical service centre, so that the data sent from the activity 
measuring device 1 can be retrieved by the medical staff at 
any time via an evaluation program implemented in the server 
7 

0028. The activity measuring device 1 incorporated in the 
belt buckle 2 is represented in FIG. 2. The belt buckle 2 is a 
plane element made of metal or plastic, which is essentially 
planar or flat, and rectangular in the embodiment example. 
The activity measuring device 1 is arranged as a box or casing 
14 on the back or inside of the belt buckle 2. The connecting 
cable 5 to the PDA 4 is brought out of the box 14 and extends 
along the outer surface (FIG. 1) of the adjoining area of the 
belt 3. At the opposite end of the belt buckle 2 there is a spur 
12 on which the free end of the belt 3 can be fastened, by 
means of one or more holes 13 provided there (for adjustment 
of the circumference of the belt), in order to close the belt 3. 
0029 FIG. 3 shows a block diagram of a circuit 15 pro 
vided in the box 14 of the activity measuring device 1 accord 
ing to the invention, where in the embodiment example a 
microprocessor or microcontroller 8, the processor clock rate 
of which is generated by a an oscillator quartz 9, is linked by 
an active electrical connection to a unidimensionally and a 
bidimensionally operating accelerator sensor 10, 10' and 
records and processes the acceleration forces continuously 
measured by these acceleration sensors 10, 10' on the body of 
the patient to be examined, in all three spatial dimensions. In 
order to facilitate the calibration of the acceleration sensors 
10, 10", the belt is fitted to the patient’s body in such away that 
the belt buckle, with the device 1 incorporated therein, is in 
contact with the body, so that one measurement axis of the 
bidimensionally operating acceleration sensor 10" virtually 
matches the direction of forward movement of the body. The 
acceleration sensors 10, 10' are arranged and connected in 
Such a way that the unidimensionally operating sensor 10 
measures acceleration forces acting along the vertical and the 
bidimensionally operating sensor 10' measures the accelera 
tion forces acting at right angles thereto along both the 
remaining spatial axes of a Cartesian coordinate system. In 
this process the measured acceleration values X recorded in 
analogue form by the acceleration sensors 10, 10' are digitised 
via AD converters and converted into an interval Osxs255, 
where this interval corresponds for example to a measure 
ment range from (-2 g) to (+2 g) and g is the gravitational 
acceleration, so that a digitised measurement valueX from the 
interval Osxs255 can be converted in accordance with 
(4/256)*Xg-2g into units of the gravitational acceleration g. 
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A program implemented in a memory area of the micropro 
cessor or microcontroller 8, as the case may be, controls on 
the one hand the recording of measurement values, and thus 
the interaction between the acceleration sensors 10, 10", the 
AD converters and the microprocessor 8 with a timer of the 
microprocessor 8, which is dependent on the processor clock 
rate, controlling the application and length of the measure 
ment cycles—and on the other hand the processing of the 
measurement data in the microprocessor 8 and also the trans 
mission thereof via an interface of the microprocessor 8 to the 
PDA 4. The measurement data recorded are stamped with the 
time and date, and in this way the patient’s activity over the 
whole course of the day can be recorded. 
0030 The essential steps of the method according to the 
invention are illustrated in FIG. 4 in a flowchart which as a 
whole is designated 100. After the start of the program 101 the 
step 102 first checks whether the criteria for no movement of 
the patient to be examined are fulfilled. To this end the 
maxima and minima of the accelerations for each spatial 
direction per second are calculated on the basis of the mea 
surement data determined. The difference between the 
maxima and the minima is in each case compared with a 
specific threshold value Ö in the direction of they axis and in 
the direction of the Z axis: 

Max y-Min yso (1a) or 

Max z-Min zeb (1b), 

where Max y, Max Zare the maxima and the maxima means 
respectively of the acceleration values measured in the direc 
tion of the y axis and Min y, Min Z are the minima and 
minima means respectively in the direction of the Z axis, and 
8 is an empirically determined threshold value, the value of 
which is 20, where the digital value Ö–20 in accordance with 
(4/256)*Ög-2 g can be converted into a corresponding g 
value. If one of the above two inequalities is fulfilled, the 
existence of no movement is classified as the degree of activ 
ity of the patient, and in Subsequent steps of the process the 
program checks whether this immobility can be distinguished 
as lying, standing or sitting. 
0031. If the check in step 102 shows that the criteria for no 
movement are not fulfilled, the next step 103 of the method 
checks whether a movement of the patient can be detected on 
the basis of the following criteria: 

Max y-Min y>ö (2.a) or 

Max z-Min z >8 (2b). 

0032. If therefore the difference between maximum and 
minimum in the direction of they axis or in the direction of the 
Z axis exceeds the threshold value Ö=20, the criteria are full 
filled and a movement is detected. 
0033. In this case the program goes to step 104 and checks 
whether the person is jogging, by applying the following 
criteria for jogging to the measurement data determined: 

MW. Diff MWx<y1 (3.a) and 

MW. Diff MWy>y2 (3.b) and 

MW. Diff MWZ-y3 (3.c), 

where MW. Diff MWx, MW. Diff MWy, MW-Diff MWZ 
are in each case the differences determined from the mean of 
the accelerations in the relevant axis direction X, y, Z and the 
values Y1=20, y2=28, Y3–21 to be compared therewith are the 
relevant threshold values which as digital values in accor 
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dance with (4/256)*ög-2 g can in each case be converted 
into a corresponding g value. In so doing, the mean differ 
ences of the measurement values ai from the mean are deter 
mined for 100 measurement values in accordance with the 
following equation: 

1 S. (3d) Xai - Mean 
100 i=1 

0034. If each of the above inequalities (3a) to (3.c) is full 
filled, the state of motion 105 of jogging is detected as the 
degree of activity. If the criteria checked in steps 103 and 104 
of the method are not fulfilled, however, the program classi 
fies the state of motion 106, 107 of walking and calculates a 
step frequency from the measurement data in corresponding 
computation steps 108, 109. 
0035. Following step 102 of the method, if the criteria 
applied in Eq. (1a) or (1b) are fulfilled, the program goes to 
step 110 of the method and checks whether the immobility is 
a recumbent state, by checking the corresponding criteria: 

MW z>C.11 and MW y<C. 12 (4a), 

MW Z-Ca21 and MW y<C.22 (4b), 

MW x<C.31 and MW y<C32 (4c), 

MW x>C.41 and MW y<C42 (4d), 

where MW X, MW y, MW Z are the relevant means of the 
measurement data in the direction of the X axis, direction of 
they axis and direction of the Z axis and are compared with the 
correspondingly assigned threshold values C.11=47, C.12–42, 
C.21=-47, C.22=12, C31=-43, C.32=12, C41=43, C.42=12. If 
inequality (4a) is fulfilled, the person examined is lying in a 
Supine position; if inequality (4b) is fulfilled, the person is in 
a prone position; if inequality (4c) is fulfilled, the person is 
lying on their left side; and if inequality (4d) is fulfilled, the 
person is lying on their right side. In these four cases (4a) to 
(4d) the program detects the static State of motion or resting 
state 111 of recumbence. 
0036. If the check in that step of the method leads to a 
negative result, however, the program goes to step 112 of the 
method, which checks whether the person is standing up. To 
this end the following combination of inequalities is checked 

0037. If this combination of inequalities is fulfilled for the 
threshold values B1 =2 and B2=-68 from the interval 
Osxs255, the person is in the static state of motion 113 of 
standing. If the result of step 112 of the method is negative, 
the program classifies the static state of motion 114 of sitting. 
0038. For each form of motion identified, on the basis of 
the step frequency and duration of the form of motion iden 
tified, the program calculates a degree of activity which 
depends on physical parameters, namely the patient's height 
and weight, and on the energy requirement that is character 
istic of the form of motion. A total degree of activity, which 
corresponds to the mean of the individual degrees of activity, 
weighted with the respective durations of motion, is also 
calculated for the entire duration of the measurement. 

0039. In addition, in the case of the form of motion of 
walking, it is possible to detect a limp or a stumble with the 
device according to the invention and the method according to 
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the invention, on the basis of the tridimensional recording of 
the acceleration forces, by comparing the respective step 
durations for the left-sided and right-sided motion compo 
nents of walking with each other and determining an asym 
metry factor therefrom which indicates the existence of a limp 
or a stumble if a specific threshold value is exceeded. 
0040. The invention was explained in detail above on the 
basis of preferred embodiments thereof. It is obvious to a 
person skilled in the art, however, that different adaptations 
and modifications can be made without departing from the 
idea which underlies the invention. 

What is claimed: 
1. An apparatus for measuring activity of a test Subject 

comprising: 
a buckle configured to engage with a belt strap to form a 

belt that is securable around a body portion of the test 
Subject; and 

an activity measuring device secured to the buckle so as to 
facilitate recording activities of a test Subject, the activ 
ity measuring device including at least one acceleration 
sensor configured to detect acceleration in all three spa 
tial directions at right angles to each other. 

2. The apparatus of claim 1, wherein the activity measuring 
device is secured to the belt buckle such that the activity 
measuring device is attached close to the center of gravity of 
the test subject's body. 

3. The apparatus of claim 1, wherein the activity measuring 
device telemeters the recorded measurement data via a radio 
link to a central server. 

4. The apparatus of claim3, wherein the activity measuring 
device is configured to be connected electrically to a mobile 
telephone that is securable to the belt so as to facilitate data 
transmission between the activity measuring device and the 
mobile telephone. 

5. The apparatus of claim 4, wherein the activity measuring 
device includes an electrical cable that is configured to be 
electrically connected to a device interface of the mobile 
telephone. 

6. The apparatus of claim 4, wherein the measurement data 
recorded by the activity measuring device is transmitted to the 
mobile telephone via a device interface of the mobile tele 
phone, and the measurement data is sent from the mobile 
telephone to the central server via the radio link. 

7. The apparatus of claim 1, wherein the at least one accel 
eration sensor of the activity measuring device comprises a 
unidimensionally operating acceleration sensor that records 
acceleration forces acting along a vertical spatial direction, 
and a bidimensionally operating acceleration sensor that 
records acceleration forces acting at right angles to the verti 
cal spatial direction. 

8. The apparatus of claim 5, wherein a section of the belt 
adjoining the belt buckle on a side including the electrical 
cable side includes a Velcro fastener to receive the electrical 
cable. 

9. The apparatus of claim 1, wherein the activity measuring 
device includes a microprocessor configured to control the 
recording of measurement data and data transmission. 

10. The apparatus of claim 1, wherein the activity measur 
ing device records and transmits measurement data with a 
sampling frequency in an order of magnitude of 100 Hz. 

11. The apparatus of claim 1, wherein the activity measur 
ing device is configured to be secured to at least one of a front 
surface of the belt buckle, a back surface of the belt buckle, a 
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side surface of the belt buckle, a top surface of the belt buckle 
and a bottom surface of the belt buckle. 

12. The apparatus of claim 1, wherein the activity measur 
ing device is removably secured to the buckle. 

13. The apparatus of claim 1, wherein the activity measur 
ing device is secured within the belt buckle. 

14. The apparatus according to claim 1, wherein the appa 
ratus is configured to determine a current state of motion 
based upon continuous measurements of the body accelera 
tions of the test Subject, wherein a distinction is made 
between static and dynamic states of motion. 

15. The apparatus according to claim 14, wherein the appa 
ratus is configured to make a distinction between sitting, 
standing and lying for static States of motion of the test Sub 
ject, and between walking and jogging for dynamic states of 
motion of the test subject. 

16. The apparatus according to claim 14, wherein, in order 
to distinguish between static and dynamic states of motion, a 
maximum and a minimum in a series of consecutively mea 
sured acceleration values determined in the direction of one 
spatial axis are calculated and the difference between the 
maximum and the minimum is compared with a threshold 
value. 

17. The apparatus according to claim 14, wherein a move 
ment of the test Subject is detected when the inequality max 
mind-ö is fulfilled in at least one spatial axis direction, where 
max and minare respectively maximum and minimum values 
calculated from a series of consecutively measured accelera 
tion values determined in the at least one spatial axis direc 
tion, and ö is a threshold value. 

18. The apparatus of claim 1, wherein the apparatus is 
configured to distinguish between states of motion of walking 
and jogging associated with the test Subject by determining a 
mean difference from a mean of measured values in a series of 
measurements for each spatial axis direction, and by further 
comparing the mean difference determined for each spatial 
axis direction with a corresponding threshold value assigned 
to each spatial axis direction. 

19. The apparatus of claim 1, wherein the apparatus is 
configured to distinguish between states of motion of lying, 
standing and sitting associated with the test Subject for each 
spatial axis direction by determining a mean for each spatial 
axis direction from a corresponding series of measurements 
determined for each spatial axis direction, and by further 
comparing each mean with a corresponding assigned thresh 
old value for each spatial direction. 

20. A system comprising the apparatus of claim 1 and a 
mobile telephone. 

21. An activity measuring device for recording the activity 
of a test Subject, the activity measuring device including at 
least one acceleration sensor configured to continuously mea 
Sure, in three spatial directions that are at right angles to each 
other, body accelerations underlying the momentary physical 
activity of the test Subject, wherein the activity measuring 
device is configured to determine a current state of motion 
based upon the continuous measurements of the body accel 
erations of the test Subject, and the activity measuring device 
is further configured to distinguish between states of motion 
of walking and jogging associated with the test Subject by 
determining a mean difference from a mean of measured 
values in a series of measurements for each spatial axis direc 
tion, and by further comparing the mean difference deter 
mined for each spatial axis direction with a corresponding 
threshold value assigned to each spatial axis direction. 
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22. An activity measuring device for recording the activity 
of a test Subject, the activity measuring device including at 
least one acceleration sensor configured to continuously mea 
Sure, in three spatial directions that are at right angles to each 
other, body accelerations underlying the momentary physical 
activity of the test Subject, wherein the activity measuring 
device is configured to determine a current state of motion 
based upon the continuous measurements of the body accel 
erations of the test Subject, and the activity measuring device 
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is further configured to distinguish between states of motion 
of lying, standing and sitting associated with the test Subject 
for each spatial axis direction by determining a mean for each 
spatial axis direction from a corresponding series of measure 
ments determined for each spatial axis direction, and by fur 
ther comparing each mean with a corresponding assigned 
threshold value for each spatial direction. 

c c c c c 


