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Method and device for the detecting of alcohol in a subject

Field of the invention

The present invention relates to a method and device for the detecting of the presence

of alcohol in a subject.

Prior art

With regard to road safety, checks have long been carried out to determine whether

the driver of a vehicle has consumed (too much) alcohol. In many cases, use is made of a

breathalyser which measures the amount of alcohol present in exhaled air and deduces

therefrom the level of alcohol in the blood. Above a specific threshold, a warning signal is

generated or the apparatus is configured to print out a calibrated test report. In the

apparatus disclosed in WO 2005/051700, the breath sensor is coupled to a device with

which the vehicle is blocked. Only if a breath analysis reveals that less than a specific

amount of alcohol has been detected, the vehicle is unblocked and the driver able to drive

away.

Indeed, it is also known to take blood from a subject to be tested and to determine the

level of alcohol in the blood sample directly using known chemical analysis methods.

It is also known from American patent application US 2004/0019283 to measure the

level of alcohol in the blood of a test subject with the aid of Raman spectrometry by

directing a laser beam into the eye.

Summary of the invention

The present invention seeks to provide a simplified method and device for the

measuring of whether a specific subject is fit to drive a vehicle, in particular for

determining whether the level of alcohol in the blood is below a specific threshold value.

According to the present invention, there is provided a method for the detecting of

consumption of alcohol in a subject, comprising the capacitive measuring of a first value at

a first point in time, the capacitive measuring of a second value at a second point in time,

and the deducing of a measure of alcohol consumption from a differential value of the first

value and second value. Tests have surprisingly revealed that the presence of alcohol in a

subject's body affects the influencing of a generated electromagnetic field. The influencing

can be measured capacitively. By comparing measured results at two points in time, the



first measurement being taken from a sober subject, it can be detected whether the subject

has consumed alcohol. By appropriately adjusting the sensitivity and threshold values in

the comparison, it can even be determined whether a specific permitted amount (blood

alcohol level) has been exceeded.

In a further aspect, the present invention relates to a device for the detecting of the

consumption of alcohol in a subject, comprising a measuring device provided with a

measuring probe for the capacitive measuring of a first value at a first point in time, and the

capacitive measuring of a second value at a second point in time, and a processing device

which is connected to the measuring device and is configured for the deducing of a

measure of alcohol consumption from a differential value of the first value and second

value. The measuring probe can, for example, be attached in the driver's seat of a vehicle

or in the seat belts. The device can be connected to other systems in a vehicle in order to

block the vehicle so that it cannot be driven by a subject deemed unfit to do so.

It is noted that French patent application FR-A-2 744 546 discloses a system wherein

the presence of objects in a specific volume is detected capacitively, in particular for the

detection/classification of passengers in a car. Use is made of a matrix of sensor electrodes

attached in a seat. Apart from the presence and classification of the object, the measured

results are put to no further use.

Further embodiments are recited in the dependent claims.

Brief description of the drawings

The present invention will be discussed hereinafter in greater detail on the basis of a

number of illustrative embodiments, with reference to the appended drawings wherein the

single figure shows a block diagram of an embodiment of the device according to the

present invention.

Detailed description of illustrative embodiments

An embodiment of the present invention is embodied in the schematic representation

of Figure. 1. Figure. 1 shows a measuring device 1 connected to a measuring probe 2

comprising, in this case, two electrodes. One of the electrodes 2 functions as a transmitter

and the other of the electrodes 2 functions as a receiver. The two electrodes 2 generate, by

means of activation by the measuring device ϊ , a static and/or dynamic electromagnetic

field in the region around the electrodes 2. A capacitive measurement taken by the



measuring device 1 provides an (instantaneous) measured value.

The electrodes 2 are attached in such a way that the body of a subject to be tested is

located at all times in a substantially identical position with respect to the electrodes 2. In a

vehicle such as a car, the electrodes 2 are attached, for example, in the driver's seat or in

the seat belt straps. The mutual position of the subject and electrodes 2 will therefore be

substantially the same even once the subject has got out of the vehicle and later got back

into it.

In a rest state, when there is no one present in proximity to the electrodes 2, a

standard value is measured with the aid of the measuring device. When a subject to be

tested then assumes the fixed position with respect to the electrodes, the electrical

conductivity of a human being (approximately 70 % of whom is made up of water) will

disturb the electrical field generated by the electrodes 2, and this can be measured by the

measuring device 1, This results in a first measured value which can be stored. If the test

subject has consumed alcohol, the effect of his body on the field generated by the

electrodes 2 will be different. It is assumed that alcohol disturbs the electrical economy of

the human body and conductivity is generally reduced. This results in a second measured

value at a second point in time. From the difference of the first measured value and the

second measured value it can be deduced whether the test subject has recently consumed

alcohol and, if so, how much. If the difference exceeds a specific threshold value, it is

assumed that the level of alcohol in the subject's blood is too high and that the test subject

is unfit to drive the vehicle. A plurality of threshold values can also be used.

In the illustrated embodiment, the measuring device 1 is connected to a processing

device in the form of a processor unit 10, for example via an input/output unit 12. The

processor unit 10 is connected, in a manner known to a person skilled in the art, to a

memory unit 11. The memory unit 11 comprises both memory for the storing of measured

values and program memory for the storing of software instructions which can be carried

out by the processor unit 10.

The measuring device 1 is configured for taking (for example, under the control of

the processor unit 10) a first measurement at a first point in time and storing said first

measurement (for example, in the memory unit 11) in order to compare it at a later point in

time with a new measured value. Said first point in time is a point in time at which it is

known that the driver is not under the influence of alcohol. At a second point of time (for

example, after the subject has visited a restaurant or cafe) a second measurement is taken



and the second measured value is compared with the first measured value. If a specific

threshold is exceeded, this is related to a finding that the respective subject has an

excessivelyhigh level of alcohol in the blood (excessively high blood alcohol level).

The input/output unit 12 is also connected to further units, such as a warning unit 4

(for example, a warning light or a buzzer) and a blocking unit 5. The blocking unit 5 can,

for example, be connected to specific elements of the vehicle, for example to make it

impossible to start the vehicle if an excessively high blood alcohol level is noted.

The location and the form of the electrodes 2, together with the activation by the

measuring device 1 of the field to be generated, determine the sensitivity of the

measurement to the level of alcohol in the test subject In a further embodiment, use can be

made of a plurality of sets of electrodes 2, for example a first set of electrodes 2, which in

cooperation with the measuring device 1 is highly sensitive to the presence of alcohol in

the test subject, and a second set of electrodes 3, which in cooperation with the measuring

device 1 is less sensitive (for example, by making the electrodes 3 smaller than the

electrodes 2, see the parts drawn in dotted lines in the appended figure). This affords the

possibility of carrying out the measurement in two stages: a first measurement which has

low alcohol sensitivity and a second measurement which is highly sensitive to alcohol. In

the case of a sober test subject, there should be little difference between the two

measurements (that is to say, the difference between the standard value and the first

measured value at the first point in time). As soon as a test subject has consumed alcohol, a

clear difference will be measured at the second point in time with the aid of the two sets of

sensors 2, 3.

This embodiment also provides an improved individualised first measurement in

view of the fact that each subject is different (different weight, fat mass, etc.). hi particular,

if the device is provided with a blocking unit 5, this can prevent one person who has

consumed no alcohol from starting a car and another person then taking his place and

driving away. After all, this is detected by the present invention.

In a further embodiment, the device can be provided with means which detect

whether an attempt is being made to sabotage the device. The measuring device is thus able

to detect, for example, whether the connections to the electrodes 2 have been short-

circuited (in order thus to obtain a single measured value at each of the two points in time).

The device can also be provided with further measuring sensor means which are connected

to the processor unit and are configured, for example, for carrying out a conductivity



measurement of the test subject. These results can then be combined with the capacitive

measured results in order thus to obtain a more reliable detection of the consumption of

alcohol.



CLAIMS

1. Method for the detecting of consumption of alcohol in a subject, comprising the

capacitive measuring of a first value at a first point in time, the capacitive measuring of a

second value at a second point in time, and the deducing of a measure of alcohol

consumption from a differential value of the first value and second value.

2. Method according to Claim 1, further including:

- the bringing into a predetermined mutual orientation of a measuring probe and the

subject and the measuring with the measuring probe of the measured values to be measured

capacitively, and

- deducing the measure of alcohol consumption by comparing the difference between the

first measured value and second measured value with at least one threshold value.

3. Method according to Claim 2, wherein the measuring probe comprises two electrodes

for the generating of a field which can be influenced by the subject.

4. Method according to Claim 2 or 3, wherein there is provided a further measuring

probe which is less sensitive to variation of the presence of alcohol in the subject, and

wherein the method further includes the measuring with the further measuring probe of a

third measured value at the first point in time, and the measuring of a fourth measured

value at the second point in time, and the comparing of the differential value of the first

and second measured value with the differential value of the third and fourth measured

value.

5. Method according to one of Claims 1to 4 inclusive, further including the blocking of

operation of a vehicle if the measure of alcohol consumption is too high.

6. Device for the detecting of the consumption of alcohol in a subject, comprising a

measuring device provided with a measuring probe for the capacitive measuring of a first

value at a first point in time, and the capacitive measuring of a second value at a second

point in time, and a processing device which is connected to the measuring device and is

configured for the deducing of a measure of alcohol consumption from a differential value



of the first value and second value.

7. Device according to Claim 6, wherein a measuring probe connected to the measuring

device is attached in a predetermined mutual orientation with respect to the subject, and the

processing device is further configured for deducing the measure of alcohol consumption

by comparing the difference between the first measured value and second measured value

with at least one threshold value.

8. Device according to Claim 7, wherein the measuring probe comprises two electrodes

for the generating of a field which can be influenced by the subject.

9. Device according to Claim 7 or 8, wherein there is provided a further measuring

probe which is connected to the processing device and is less sensitive to variation of the

presence of alcohol in the subject, and wherein the device is further configured for the

measuring with the further measuring probe of a third measured value at the first point in

time, and the measuring of a fourth measured value at the second point in time, and the

comparing of the differential value of the first and second measured value with the

differential value of the third and fourth measured value.

10. Device according to one of Claims 6 to 9 inclusive, wherein the processing device

can be coupled to a vehicle in order to block operation of the vehicle.
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