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(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUM AUSLOSEN EINES RtJCKHALTESYSTEMS 

(57) Abstract

The present invention relates to a method and a device 
which are used for actuating a retaining system and for 
preventing in a most simple manner any unwanted actuation 
thereof. This invention uses an acceleration-sensor arrangement 
(1) having two sensitivity axes which are oriented in different 
directions. The acceleration measured relative to one of the 
two sensitivity axes is used for performing a reasonableness 
check (4, 5) of an actuation decision which is derived from the 
acceleration measured relative to the other sensitivity axis. An 
actuation signal (al, a2, a3, a4) is then outputted only if an 
actuation decision signal and a reasonableness signal are sent 
simultaneously to the inputs of an AND combinatorial circuit 
(6, 7, 13, 14).

(57) Zusanunenfassung

Ein Verfahren und eine Vorrichtung zum AuslOsen 
eines Riickhaltesystems, die mit mdglichst geringem 
Aufwand Fehlauslbsungen vermeiden, verwenden 
eine Beschleunigungssensoranordnung (1) mit zwei in 
unterschiedliche Richtung orientierten Empfindlichkeitsachsen 
auf. Die bezilglich einer der beiden Empfindlichkeitsachsen 
gemessene Beschleunigung wird zur PlausibilitMtsprufung 
(4, 5) einer Ausldseentscheidung herangezogen, welche aus 
der bezilglich der anderen Empfindlichkeitsachse gemessenen 
Beschleunigung hergeleitet wird. Es wird nur dann ein 
Ausldsesignal (al, a2, a3, a4) erzeugt, wenn an den Eingdngen 
einer UND-Verkniipfungsschaltung (6, 7, 13, 14) gleichzeitig 
ein Ausldseentscheidungssignal und ein Plausibilitatssignal 
anliegen.



Method and device for actuating a restraining system

Prior Art

.-1 -

5 The present invention relates to a method and a device for the actuating of a 

restraining system in the case of a collision of a vehicle with an obstacle, an 

acceleration sensor device with two sensitivity axes oriented in differing 

directions existing and an evaluation circuit from the measured accelerations 

forming an actuation signal for the restraining system.

10

...... ; As proceeds from US 5,202,831, two acceleration sensors are provided for• ·• · ··
:.. the recognition of frontal, rear and side impacts of which one features a

• « · ·
: sensitivity axis in the longitudinal axis of the vehicle and the other features a• · · ·

sensitivity axis in the transverse direction of the vehicle. With a device of this• ·• · ·
·. *·· 15 type a front and rear impact can be distinguished between so that 

corresponding front or rear airbags can be actuated.

.;···’ A primary object in the conception of restraining systems in vehicles is that • »• · ··
’.... unwanted actuations of airbags be prevented, that is, dependent on the
• ·
;·’··, 20 impact direction, only those airbags be released which offer the occupants of• ·
...... ; the vehicle real protection. To safeguard against unwanted actuation, it is• ·

usual (cf. DE 195 14 082 C1) not only to make the actuation dependent on 

the response signal of an acceleration sensor but also to make the 

acceleration sensor arrangement redundant. Often, in addition to acceleration

25 sensors, so-called safety switches (safing or arming sensors) are used. The 

use of the redundant design results in increased cost of restraining systems.

A redundant acceleration sensor is also known from the EP 0 785 112 A1. 

Here, two or three acceleration sensors are arranged at various points in the 

30 vehicle. The acceleration sensors are arranged in such a way that their

sensitivity axes are oriented parallel to one another. The sensitivity axes all 

then, in the same direction so that all acceleration sensors react to an

13/07/01,td11344.spe,
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acceleration of the vehicle resulting in the direction of the common sensitivity 

axis. Finally the reaction of an acceleration sensor is made plausible through 

the reaction of one or two other redundant acceleration sensors.

5 The object of the invention, therefore, is to provide a method and a device of 

which creates with the acceleration sensor arrangement a high degree of 

security against unwanted actuation of the restraining system at as low a cost 

as possible.

10 Summary of the Invention

...... : According to the invention there is provided a method for actuating a• ·• · ··
:.. restraining system in the case of a crash of a vehicle with an obstacle, one

• ft ft ft
: j“j acceleration sensor arrangement with two sensitivity axes oriented in• · ft ·

differing directions existing and an evaluation circuit forming an actuation
• · ·

i. 15 signal from the measured accelerations for the restraining system, wherein the 

acceleration measured with respect to one of the two sensitivity axes is used

* · for the plausibility test of a release decision which the evaluation circuit• ft ft ftft ft
’····* obtains from the acceleration measured from the one or the other sensitivityft ftft ft ft ft
·.... axis and that an actuation signal is emitted only when an actuation decision• ftft ft

20 signal and a plausibility signal reach the inputs of an AND combinationalft ft
circuit simultaneously.ft ft

Advantages of the invention

The cost of the device of the invention is less than that of prior art because 

25 with the acceleration sensors necessary for the measuring of the acceleration

of the vehicle in longitudinal and transverse direction a mutual plausibility test 

is carried out and therefore redundant acceleration sensors are not required.

In this way a mutual plausibility test can be carried out with two acceleration

30 elements with differing sensitivity axes.

13/07/01.td11344.spe,2
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Also three acceleration elements can be present of which two feature 

sensitivity axes oriented in the same direction and the third acceleration 

element has a sensitivity axis oriented in the other direction. Here, one of the 

two acceleration elements with the sensitivity axes oriented in the same way

5 is used for the plausibility test of the third acceleration sensor element.

In order to clearly distinguish front, rear and side impacts from one another, it 

is expedient that one sensitivity axis be oriented in the longitudinal direction 

and another sensitivity axis be oriented in the transverse direction of the

10 vehicle.

« ·

• · ·

13/07/01,td11344.spe,2
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An acceleration sensor element arranged centrally in the vehicle with a sensitivity

axis in the transverse direction of the vehicle can be employed for the plausibility

examination of one or more peripherally arranged side impact sensors.

The plausibility test can be carried out as a threshold value decision with reference to 

the amplitude or the gradient or the polarity of the measured acceleration or the 

integral of the measured acceleration.

Description of the invention

The invention will be described in some detail on the basis of several embodiments 

depicted in the drawing. Shown are:

Figure 1 an actuation device for restraining systems with two acceleration 

elements and

Figure 2 an actuation device with three acceleration sensor elements.

The actuating device depicted in Figure 1 for a restraining system contains an 

acceleration sensor arrangement 1 centrally arranged in the vehicle. This acceleration 

sensor arrangement 1 possesses two acceleration sensor elements of which the one 

feature&^ensitivity axis in the longitudinal direction (X) and the other acceleration 

element features a sensitivity axis in the transverse direction (Y) of the vehicle.

The two acceleration sensor elements are preferably micromechanical sensors, which 

are arranged on a common substrate. Naturally the two acceleration elements can 

also be arranged on separate substrates. A micromechanical acceleration sensor is 

described, eg. in Elektronik 23/1991, pages 46 to 50. In Autotechnik No. 1-2/1997 

pages 28 to 33 alongside the micromechanical sensors, other sensor principles (piezo

electrical sensors, sensors with strain gauges, magnet - mass sensors etc.) are also 

described which can also be used in the present application.
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While the sensitivity axes of the acceleration sensor elements are oriented

orthogonally to one another in the embodiment shown, acceleration sensors with

sensitivity axes in directions other than 90 degrees can be employed.

In the vehicle, on the one hand, restraining means (eg. airbags, seat belts) are installed 

which offer protection in the case of front and rear impacts and, on the other hand 

restraining means which protect the occupants of the vehicle from lateral impact. For 

each of the two impact directions, one module 2, 3 is provided for the directing of an 

actuating decision and a module 4, 5 for the plausibility test of the actuation decision 

is provided. The acceleration measured by the acceleration sensor element with the 

sensitivity axis in the X direction is directed to the module 2 in which an actuation 

decision for restraining means in the case of frontal or rear impact can be ascertained.

The actuation decision is generally a threshold value decision which is applied either 

to the measured acceleration itself or is applied to a first or a second integral of it. 

Which algorithm is applied for the actuation decision is not described here in further 

detail as every actuation algorithm from prior art can be used.

The acceleration signal measured by the acceleration sensor element with the 

sensitivity axis in the Y direction is directed to the module 3 for the diversion of an 

actuation decision for side air bags. The acceleration measured by the acceleration 

sensor with the sensitivity axis in the Y direction is also directed to the module 4 for 

the plausibility test of the actuation decision for the restraining devices to be ignited 

in the case of a frontal or rear impact. The plausibility test is a threshold value 

decision process to which either the amplitude or the gradient or the polarity of the 

acceleration signal itself or of the integral of the acceleration is subjected. Not until 

both the module 2 for the actuation decision and the module 4 for the plausibility test 

emit an output signal to the inputs of an AND combinational circuit 6 simultaneously 

will the actual actuation signal al for the ignition of restraining devices to be ignited 

in the case of frontal or rear impact be issued.

Even if the vehicle experiences a crash in its longitudinal direction (X) - the 

acceleration sensor element responding with its sensitivity axis in the X direction to
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the delay of the vehicle caused by such an impact - the acceleration sensor element 

with its sensitivity direction in the Y direction will measure a proportion of the delay 

on the basis of the plastic structure of the vehicle. In this respect, then, the output 

signal of the acceleration sensor element whose sensitivity axis does not lie in the 

main direction of the impact can be applied; this is diverted from the output signal of 

the acceleration sensor element oriented in the main direction of the impact.

Correspondingly, for a lateral impact, the acceleration signal measured by the 

acceleration sensor element with a sensitivity axis orthogonal to the direction of the 

impact can be used for the plausibility test in the module 5. Here, also, an actuation 

signal a2 fur side airbags is only emitted by an AND combinational circuit 7 when 

both an actuation decision signal of the module 3 and a plausibility signal of the 

module 5 reach its inputs simultaneously. The module 5 for the plausibility test of the 

actuation decision in the case of a lateral impact receives as the input signal the 

acceleration measured by the acceleration sensor element with the sensitivity axis in 

the longitudinal direction X of the vehicle.

The plausibility tests in the modules 4 and 5 guarantee a greater security of the release 

decisions made in the modules 2 and 3 so that unwanted actuations of restraining 

devices are prevented. As a rule, side impact sensors 8 and 9 for the right and the left 

sides of the vehicle are used for the triggering of side airbags. These side impact 

sensors are acceleration or pressure sensors applied to the periphery of the vehicle.

The lateral impact sensor 8 on the left side of the vehicle directs its measured 

acceleration to a module 10 in which an actuation decision is made for side airbags on 

the left side of the vehicle. The lateral impact sensor 9 on the right side of the vehicle 

is connected to a module 11, which reaches a decision to actuate for side airbags on 

the right side of the vehicle. A plausibility test is carried out in the module 12 for 

both actuation decisions in the modules 10 and 11. For it the accelerating signal is 

measured by the acceleration sensor element arranged centrally in the vehicle with the 

sensitivity axis in the Y direction (vehicle lateral direction) is used. Again, there is an 

AND combinational circuit 13 which emits a trigger signal a3 for side airbags on the 

left side of the vehicle when a plausibility signal from the module 12 and an actuation

:ision signal from the module 10 reach its inputs. A combination switching circuit
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14 likewise gives an actuating signal a4 for the airbags on the right side of your 

vehicle when a plausibility signal from the module 12 and an actuation decision signal 

from the module 11 reach its inputs.

The embodiment for an actuation device depicted in Figure 2 contains, like the 

embodiment in Figure 1, modules 2, 3 for the deviation of actuation decision signals 

in the case of frontal and rear impacts and in the case of side impacts. This device 

also contains modules 4 and 5 for plausibility tests. As is known from the 

embodiment according to Figure 1, AND combinational circuits 6 and 7 emit 

actuation signals al and a2 when actuation decision signals from the modules 2 and 3 

and plausibility signals from the modules 4 and 5 reach their inputs. In contrast to the 

embodiment in Figure 1 only three acceleration sensor elements are used. Two 

acceleration elements with sensitivity axes in the X and the Y direction are arranged 

on a common substrate 15 and there is an additional acceleration sensor element 16 

with a sensitivity axis also in the Y direction. The three acceleration sensor elements 

can also be arranged individually on separate substrates.

Similarly, as in the embodiment in Figure 1, the actuation decision in the case of 

frontal and rear impacts is arrived at on the basis of the acceleration measured in the 

X direction and the plausibility test for it is carried out by an actuation signal 

measured by a acceleration sensor element with a sensitivity axis measured in the Y 

direction.

The same acceleration signal measured in the Y direction is also directed to the 

module 3 for the reaching of an actuation decision in the case of lateral impacts. The 

redundant present acceleration element with a sensitivity axis also in the Y direction 

serves exclusively for the plausibility test of the actuation decision signal in the case 

of lateral impacts. Instead of redundantly arranging the acceleration sensor element 

with its sensitivity axis in the Y direction, the acceleration element can be redundantly 

arranged with its sensitivity axis in the X direction. It is advantageous to provide a 

redundant acceleration sensor element for the impact direction in which unwanted 

igniting can result.
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The claims defining the invention are as follows:

1. A method for actuating a restraining system in the case of a

crash of a vehicle with an obstacle, one acceleration sensor arrangement with 

two sensitivity axes oriented in differing directions existing and an evaluation

5 circuit forming an actuation signal from the measured accelerations for the 

restraining system, wherein the acceleration measured with respect to one of 

the two sensitivity axes is used for the plausibility test of a release decision 

which the evaluation circuit obtains from the acceleration measured from the 

one or the other sensitivity axis and that an actuation signal is emitted only

10 when an actuation decision signal and a plausibility signal reach the inputs of

...... ; an AND combinational circuit simultaneously.• *·· ··
···

• · · ·
: 2. The method according to Claim 1, wherein the case of two• · · ·

acceleration sensor elements with differing sensitivity axes, a mutual
• · ·

·. *·; 15 plausibility test is carried out.

* ’ 3. The method according to Claim 1, wherein three acceleration• · · ·• ·
j···* elements are present of which two feature sensitivity axes oriented in the • ·• · · ·
*.... same direction and the third acceleration sensor element features a sensitivity• ·• ·
··*·· 20 axis oriented in another direction and that one of the two acceleration sensor• · ·• ·
...... : elements with sensitivity axes oriented in the same direction are used for the• ·

plausibility test of the third acceleration sensor element.

4. The method according to any one of the preceding claims,

25 wherein a sensitivity axis is oriented in longitudinal direction and a sensitivity

axis is oriented in the lateral direction of the vehicle.

5. The method according to Claim 1, wherein an acceleration sensor 

element arranged centrally in the vehicle with a sensitivity axis in the lateral

30 direction of the vehicle is used for the plausibility test of one or more

13/07/01,td11344.spe,7
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6. The method according to any one of the preceding claims, 

wherein a threshold value decision is carried out with reference to the 

amplitude or the gradient or the polarity of the measured acceleration or the 

integral of the measured acceleration for the plausibility test.

5

7. A device for the actuation of a restraining system in the case of a 

crash of a vehicle with an obstacle, an acceleration sensor arrangement with 

two sensitivity axes oriented in various directions being present and an 

evaluation circuit forming an actuation signal for the restraining system,

10 wherein means are provided which the acceleration measured by the one of 

the two sensitivity axes used for a plausibility test of an actuation decision 

which the evaluation circuit obtains with reference to the other sensitivity axis 

and that an AND combinational circuit emits a release signal if an evaluation 

decision signal and a plausibility signal reach its inputs simultaneously.

15

Dated this 13th day of July, 2001.

ROBERT BOSCH GMBH 

By their Patent Attorneys:

13/07/01,td11344.spe,8
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Fig. 2


