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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to an activation control
apparatus and an activation control method thereof to
be used to control the activation of an airbag apparatus
and, more particularly, to an airbag apparatus activation
control apparatus that is suitable in properly activating
an airbag apparatus for protecting an occupant at the
time of a collision of a vehicle.

2. Description of the Related Art

[0002] An activation control apparatus of an airbag
apparatus is conventionally known as disclosed in, for
example, Japanese Patent Application Laid-Open No.
11-286257, which has a floor sensor that is disposed on
a floor tunnel of a vehicle body and that outputs a signal
corresponding to the impact that occurs on the floor tun-
nel, and which deploys an airbag when the value of a
parameter based on the output signal of the floor sensor
exceeds a threshold. This apparatus further has a sat-
ellite sensor that is disposed in a forward portion of the
vehicle body and that outputs a signal corresponding to
the impact received by the forward portion of the vehicle
body. The apparatus increases the amount of reduction
of the aforementioned threshold with increases in the
impact received by the forward portion of the vehicle
body that is detected based on the output signal of the
satellite sensor. Therefore, the airbag deploys more
easily if the impact that occurs on the forward portion of
the vehicle body is greater. Thus, according to the
above-described conventional apparatus, the airbag
apparatus for protecting an occupant can be appropri-
ately activated.
[0003] In the case of an offset collision or the like, the
impacts received by right and left forward portions of the
vehicle body are greatly different from each other, in the
aforementioned conventional apparatus, satellite sen-
sors are provided in right and left forward portions of the
vehicle body. Therefore, if a vehicle having an arrange-
ment as described above undergoes an offset collision,
the satellite sensors output signals are different from
each other. Therefore, in a construction having a plural-
ity of satellite sensors as described above, there is a
need to process different signals outputted from differ-
ent satellite sensors.
[0004] Another activation control apparatus for an air-
bag is disclosed in the EP 1 028 039. Herein a front sen-
sor 30B is mounted on the left part of the vehicle and a
front sensor 30A is mounted on the right part of the ve-
hicle. Based on outputs of these sensors, a type of col-
lision of the vehicle is identified and based thereon an
activation control controls the activation of the airbag.

SUMMARY OF THE INVENTION

[0005] It is an object of the invention to improve an
airbag apparatus activation control such that it works
more reliably even if a sensor of an airbag apparatus
activation control apparatus has a failure.
[0006] The above object is solved by an airbag appa-
ratus activation control apparatus having the features of
claim 1 and by an airbag apparatus activation control
method having the features of claim 6. Embodiments
are set forth in the respective sub claims.
[0007] According to a further aspect of the invention,
the threshold (SH) is changed in accordance with a sig-
nal that indicates a greatest impact among signals out-
putted by the plurality of said second sensors.
[0008] According to a further aspect of the invention,
if at least one of the plurality of second sensors has a
failure, the threshold (SH) is changed in accordance
with the signal outputted by at least one second sensor
that does not have a failure.
[0009] According to a still further aspect of the inven-
tion, a failsafe predetermined value is set, if at least one
of the plurality of second sensors has a failure, and the
predetermined threshold (SH) is set to the failsafe pre-
determined value when the predetermined threshold
(SH) based on the signal from the at least one second
sensor that does not have a failure is greater than the
failsafe predetermined value.
[0010] According to a further aspect of the invention,
a value outputted by the second sensors is a decelera-
tion of the vehicle or a value obtained by integrating the
deceleration with respect to a unit time.
[0011] According to a further aspect of the invention,
the plurality of second sensors are disposed forward of
the first sensor within the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other objects, features, advan-
tages, and technical and industrial significance of this
invention will be better understood by reading the fol-
lowing detailed description of exemplary embodiments
of the invention, when considered in connection with the
accompanying drawings, in which:

FIG. 1 is a diagram illustrating a system construc-
tion of an input-output circuit 20 of an activation con-
trol apparatus of an airbag apparatus in accordance
with an embodiment of the invention;
FIG. 2 is a diagram in which a relationship between
the calculated value f(Gf) and the speed Vn under
a predetermined circumstance is plotted at every
predetermined time;
FIG. 3 is a diagram indicating changing patterns of
a threshold SH that functions as a determination
map for the relationship between the calculated val-
ue f(Gf) and the speed Vn in this embodiment;
FIG. 4 is a diagram for illustrating a technique for

1 2



EP 1 311 412 B1

3

5

10

15

20

25

30

35

40

45

50

55

setting a changing pattern of the threshold SH in
this embodiment.;
FIG. 5 is a map for setting a threshold changing pat-
tern for activation of the airbag apparatus based on
a relationship between the threshold changing pat-
terns that are to be set based on the output signals
of two satellite sensors; and
FIG. 6 is a flowchart illustrating a control routine ex-
ecuted in this embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0013] In the following description and the accompa-
nying drawings, the present invention will be described
in more detail in terms of preferred embodiments.
[0014] FIG. 1 is a diagram illustrating a system con-
struction of an activation control apparatus of an airbag
apparatus in accordance with an embodiment of the in-
vention. A system in this embodiment includes an elec-
tronic control unit (hereinafter, referred to as "ECU") 12
installed in a vehicle 10, and is controlled by the ECU 12.
[0015] The system of this embodiment includes a floor
sensor 14 disposed near a floor tunnel extending in a
central portion of a vehicle body, and satellite sensors
16, 18 disposed in left and right side members disposed
in a forward portion of the vehicle body. Each of the floor
sensor 14 and the satellite sensors 16, 18 is an elec-
tronic deceleration sensor that outputs a signal corre-
sponding to the magnitude impact that occurs on the site
where the sensor is disposed and, more specifically, a
signal corresponding to the magnitude of deceleration
in a fore-aft direction of the vehicle (hereinafter, referred
to as "level signal"). Furthermore, each of the floor sen-
sor 14 and the satellite sensors 16, 18 has a self-diag-
nostic function, and outputs a signal that indicates
whether the sensor functions normally or has a failure
(hereinafter, referred to as "normality/failure discrimina-
tion signal) together with the level signal to the outside
at every predetermined period.
[0016] The ECU 12 is formed by an input-output cir-
cuit 20, a central processing unit (hereinafter, referred
to as "CPU") 22, a read-only memory (hereinafter, re-
ferred to as "ROM") 24 in which processing programs
and tables needed for calculations are pre-stored, a ran-
dom access memory (hereinafter, referred to as "RAM")
26 for use as work areas, and a bidirectional bus 28 that
connects these component elements.
[0017] The floor sensor 14 and the satellite sensors
16, 18 are connected to the input-output circuit 20 of the
ECU 12. The output signals of the floor sensor 14 and
the satellite sensors 16, 18 are separately supplied to
the input-output circuit 20, and are suitably stored in the
RAM in accordance with instructions from the CPU 22.
The ECU 12 detects the magnitude Gf of deceleration
that occurs on a central portion of the vehicle body
based on the output signal of the floor sensor 14, and
also detects the magnitudes GSL, GSR of deceleration

that occur on left and right forward portions of the vehicle
body based on the output signals of the satellite sensors
16, 18. The ECU 12 determines whether any one of the
sensors has a failure based on the normality/failure dis-
crimination signal outputted from each sensor in accord-
ance with a result of self-diagnosis.
[0018] The system of this embodiment further in-
cludes an airbag apparatus 30 that is installed in the ve-
hicle 10 and that is operated so as to protect an occu-
pant. The airbag apparatus 30 has a drive circuit 32, an
inflator 34, and an airbag 36. The inflator 34 contains
therein an igniter device 38 connected to the drive circuit
32, and a gas-producing agent (not shown) that produc-
es a large amount of gas by using heat generated by
the igniter device 38. The airbag 36 is inflated and de-
ployed by the gas produced. The airbag 36 is disposed
at a position such that when inflated and deployed, the
airbag 36 comes into a space between an occupant in
the vehicle 10 and component parts installed in the ve-
hicle.
[0019] The drive circuit 32 of the airbag apparatus 30
is connected to the input-output circuit 20 of the ECU
12. The airbag apparatus 30 is activated to deploy the
airbag 36 when a drive signal is supplied to the drive
circuit 32 from the input-output circuit 20. The CPU 22
of the ECU 12 has an activation control portion 40 and
a threshold setting portion 42. The activation control por-
tion 40 of the CPU 22 calculates a predetermined pa-
rameter based on the deceleration Gf detected through
the use of the output signal of the floor sensor 14 as
described below in accordance with a processing pro-
gram stored in the ROM 24, and determines whether
the value of the parameter calculated exceeds a prede-
termined threshold SH. Furthermore, the activation con-
trol portion 40 controls the supply of the drive signal from
the input-output circuit 20 to the drive circuit 32 of the
airbag apparatus 30 based on a result of the determina-
tion. The threshold setting portion 42 appropriately sets
the predetermined threshold SH for use in the activation
control portion 40 based on the decelerations GSL, GSR
detected based on the output signals of the satellite sen-
sors 16, 18.
[0020] Next described will be a content of processing
executed by the CPU 22 in this embodiment. In this em-
bodiment, the activation control portion 40 determines
a calculated value f(Gf) and a speed Vn through prede-
termined calculation with the deceleration Gf detected
based on the output signal of the floor sensor 14. More
specifically, the speed Vn is a value obtained by time
integration of the deceleration Gf. That is, if a deceler-
ation Gf is applied to the vehicle 10 while the vehicle 10
is running, a mass in the vehicle (e.g., an occupant) ac-
celerates forward relative to the vehicle 10 due to inertia.
In such a case, therefore, the speed Vn of the mass
present in the vehicle relative to the vehicle 10 can be
determined through time integration of the deceleration
Gf. The calculated value f(Gf) may be the deceleration
Gf itself, or may also be a value obtained through time
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integration of the deceleration Gf with respect to unit
time. FIG. 2 shows a diagram in which a relationship
between the calculated value f(Gf) and the speed Vn
under a predetermined circumstance is plotted at every
predetermined time. After determining the calculated
value f(Gf) and the speed Vn, the activation control por-
tion 40 compares the magnitude of a value determined
from the relationship between the calculated value f(Gf)
and the speed Vn as indicated in FIG. 2 with the mag-
nitude of the threshold SH, which has been set as a de-
termination map by the threshold setting portion 42.
[0021] FIG. 3 shows a diagram indicating changing
patterns of the threshold SH (hereinafter, referred to as
"threshold changing patterns") that functions as a deter-
mination map for the relationship between the calculat-
ed value f(Gf) and the speed Vn in this embodiment.
FIG. 3 indicates five threshold changing patterns, that
is, a Hi map, a Lo3 map, a Lo2 map, a Lo1 map, and a
failsafe map. In this embodiment, the Hi map is a map
that serves as a reference, and the failsafe map partially
overlaps the Lo3 map. FIG. 4 shows a diagram for illus-
trating a technique for setting a threshold changing pat-
tern in this embodiment.
[0022] In this embodiment, the threshold setting por-
tion 42 stores threshold changing patterns with regard
to the relationship between the calculated value f(Gf)
and the speed Vn that are empirically determined be-
forehand as indicated in FIG. 3. These threshold chang-
ing patterns are set on boundaries between a case
where the airbag apparatus 30 needs to be activated
upon an impact on the vehicle 10 and a case where
there is no such need on the basis of the decelerations
GSL, GSR based on the output signals of the satellite
sensors 16, 18.
[0023] That is, if the impact given to a forward portion
of the vehicle body is greater, the possibility of collision
of the vehicle 10 is higher, so that it is appropriate to
change threshold changing patterns so that the airbag
apparatus 30 is more prone to be activated. In this em-
bodiment, therefore, the threshold setting portion 42 se-
lects and sets a threshold changing pattern in such a
fashion that the threshold SH is reduced if the deceler-
ations GSL, GSR detected based on the output signals
of the satellite sensors 16, 18 are greater. More specif-
ically, if the decelerations GSL, GSR are less than a first
predetermined value GS1, the Hi map is selected as a
threshold changing pattern as indicated in FIG. 4. If the
decelerations GSL, GSR are equal to or greater than pre-
determined value GS1 but are less than a predetermined
value GS2, the Lo3 map is selected. If the decelerations
GSL, GSR are equal to or greater than the second pre-
determined value GS2 but are less than a third prede-
termined value GS3, the Lo2 map is selected. If the de-
celerations GSL, GSR are equal to or greater than the
third predetermined value GS3, the Lo1 map is selected.
If a failure occurs in the satellite sensor 16, 18 or an
abnormality occurs in communication between the sat-
ellite sensors 16, 18 and the ECU 12, the failsafe map

is selected.
[0024] In the above-described construction, the acti-
vation control portion 40 supplies the drive signal from
the input-output circuit 20 to the drive circuit 32 of the
airbag apparatus 30 if comparison of the value deter-
mined from the relationship between the calculated val-
ue f(Gf) and the speed Vn with the threshold SH of the
threshold changing pattern selected and set by the
threshold setting portion 42 shows that the value deter-
mined from the relationship between the calculated val-
ue f(Gf) and the speed Vn is greater than the threshold
SH. In this case, the airbag apparatus 30 is activated so
as to deploy the airbag 36.
[0025] Thus, according to this embodiment, the
threshold for activating the airbag apparatus 30 is
changed in accordance with the impact given to on a
forward portion of the vehicle body. Therefore, it is pos-
sible to execute a suitable control of the activation of the
airbag apparatus 30 in accordance with the fashion of
collision of the vehicle 10, such as a head-on collision,
an offset collision, a diagonal collision, etc. Hence, the
airbag apparatus 30 is more readily activated if a greater
impact occurs on a forward portion of the vehicle body.
Thus, the airbag apparatus 30 can be properly activat-
ed.
[0026] However, in the case of an offset collision, a
diagonal collision or the like, the impacts received by left
and right front portions of the vehicle body are greatly
different from each other. In this embodiment, the satel-
lite sensors 16, 18 are disposed on the left and right for-
ward portions of the vehicle body as mentioned above.
Therefore, if an offset collision or the like occurs in this
embodiment, the satellite sensors 16, 18 produce output
signals different from each other, so that a situation may
be brought about in which the map selected as a thresh-
old changing pattern through the use of the output signal
of the satellite sensor 16 and the map selected as a
threshold changing pattern through the use of the output
signal of the satellite sensor 18 are different. Hence, in
a construction having a plurality of satellite sensors 16,
18 in a forward portions of the body vehicle as in this
embodiment, it is necessary to determine which one of
the output signals of the satellite sensors 16, 18 should
be used as a basis for changing the threshold changing
pattern for activation of the airbag apparatus 30.
[0027] The system of this embodiment is character-
ized in that if the maps based on the output signals of
the satellite sensors 16, 18 are different from each other,
one of the output signals of the satellite sensors 16, 18
that indicates a greater impact is selected as a basis for
changing the threshold changing pattern for activation
of the airbag apparatus 30, that is, of the maps based
on the output signals of the satellite sensors 16, 18, the
map on the Lo1 map side is selected as a threshold
changing pattern for activation of the airbag apparatus
30.
[0028] If one of the satellite sensors 16, 18 has a fail-
ure, it is impossible to set a threshold changing pattern
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by using the output signal of the failed sensor. In this
case, however, the other sensor functions normally, so
that a threshold changing pattern can be set by using
the output signal of the normal sensor. Therefore, in or-
der properly activate the airbag apparatus 30 under
such a circumstance, it is appropriate to change the
threshold changing pattern for activation of the airbag
apparatus 30 based on the output signal of the sensor
that does not have a failure. Hence, the system of the
embodiment is characterized in that if one of the satellite
sensors 16, 18 has a failure, the output signal of the sen-
sor that normally functions is used to set a threshold
changing pattern for activation of the airbag apparatus
30.
[0029] In this construction, however, if under a circum-
stance that one of the satellite sensors 16, 18 has a fail-
ure, a site of installation of the one of the satellite sen-
sors 16, 18 that normally functions receives substantial-
ly no impact, the Hi map will be selected and set as a
threshold changing pattern for activation of the airbag
apparatus 30. The threshold changing pattern realized
in that case is a threshold changing pattern that makes
the airbag apparatus 30 least prone to be activated.
Therefore, the airbag apparatus 30 does not become
prone to be activated, even if a great impact occurs on
the site of installation of the failed one of the satellite
sensors 16, 18. Thus, an event that the airbag 36 is not
properly deployed can occur.
[0030] If the ECU 12 detects a failure of either one of
the satellite sensors 16, 18, the ECU 12 selects the fail-
safe map as a threshold changing pattern for the failed
sensor. As mentioned above, the failsafe map partially
overlaps the Lo3 map, which has a smaller threshold
SH than the Hi map. Therefore, if one of the satellite
sensors 16, 18 has a failure and the Hi map is selected
and set as a threshold changing pattern by using the
output signal of the sensor that normally functions, the
selection of the failsafe map as a threshold changing
pattern is more appropriate in view of proper deploy-
ment of the airbag 36. Therefore, the system of this em-
bodiment is also characterized in that if one of the sat-
ellite sensors 16, 18 has a failure and the Hi map is se-
lected and set by using the output signal of the sensor
that normally functions, the failsafe map is selected and
set as a threshold changing pattern for activation of the
airbag apparatus 30.
[0031] Characteristic portions of the embodiment will
be described hereinafter with reference to FIGS. 5 and
6. FIG. 5 indicates a map for setting a threshold chang-
ing pattern for activation of the airbag apparatus 30
based on a relationship between a map that is to be set
based on the output signal of the satellite sensor 16 and
a map that is to be set based on the output signal of the
satellite sensor 18.
[0032] As shown in FIG. 5, if the map based on the
output signal of the satellite sensor 16 disposed on the
left side of a forward portion of the vehicle body is the
same as the map based on the output signal of the sat-

ellite sensor 18 disposed on the right side of the forward
portion of the vehicle body, the map is selected and set
as a threshold changing pattern for activation of the air-
bag apparatus 30. Conversely, if the two maps are dif-
ferent from each other, the map of a smaller threshold
SH is selected and set as a threshold changing pattern
for activation of the airbag apparatus 30.
[0033] In this case, the map of a greater threshold SH,
of the maps based on the satellite sensors 16, 18, is not
set as a threshold changing pattern. Therefore, accord-
ing to the embodiment, it is possible to avoid an event
that the airbag apparatus 30 becomes less prone to be
activated under a circumstance that there is a great im-
pact on one of the right and left portions of the forward
portion of the vehicle body. Hence, the embodiment re-
liably avoids an event that the airbag 36 is not deployed
although there is a great impact on one of the right and
left portions of the forward portion of the vehicle body,
and makes it possible to properly activate the airbag ap-
paratus 30.
[0034] Furthermore, if, under a circumstance that the
failsafe map is selected due to a failure of one of the
satellite sensors 16, 18, the map based on the output
signal of the sensor that functions normally is one of the
Lo1, Lo2 and Lo3 maps (hereinafter, these maps may
be collectively termed "Lo map"), the Lo map is selected
and set as a threshold changing pattern for activation of
the airbag apparatus 30. Conversely, if under the afore-
mentioned circumstance, the map based on the output
signal of the sensor that normally functions is the Hi
map, the failsafe map is selected and set as a threshold
changing pattern for activation of the airbag apparatus
30.
[0035] That is, under a circumstance that one of the
satellite sensors 16, 18 has a failure, the map of a small-
er threshold SH is selected from the failsafe map and
the map based on the sensor that normally functions,
and is set as a threshold changing pattern. Therefore,
according to the embodiment, if one of the satellite sen-
sors 16, 18 has a failure, the Hi map is not selected as
a threshold changing pattern, but a map that allows the
airbag apparatus 30 to be properly activated is selected.
Thus, according to the embodiment, it is possible to set
the threshold changing pattern for activation of the air-
bag apparatus 30 to a proper value even if one of the
satellite sensors 16, 18 has failed.
[0036] FIG. 6 is a flowchart illustrating a control rou-
tine executed by the ECU 12 in this embodiment in order
to realize functions mentioned above. The routine illus-
trated in FIG. 6 is a routine repeatedly executed at every
elapse of a predetermined time. When the routine illus-
trated in FIG. 6 starts, the processing of step 100 is first
executed.
[0037] In step 100, it is determined whether the maps
selected based on the output signals of the satellite sen-
sors 16, 18 are one and the same map. If it is determined
that the two maps are the same, the processing of step
102 is subsequently executed. Conversely, if it is deter-
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mined that the two maps are not the same, the process-
ing of step 104 is subsequently executed.
[0038] In step 102, a processing is executed in which
after it is determined in step 100 that the two maps are
one and the same map, the map is selected and set as
a threshold changing pattern for determining whether to
activate the airbag apparatus 30. If the processing of
step 102 is executed, the threshold SH on the map is
compared with a value determined from the relationship
between the calculated value f(Gf) and the speed Vn
from then on. Based on the result of comparison, the
deployment of the airbag 36 is controlled. After the
processing of step 102 ends, the present execution of
the routine is ended.
[0039] In step 104, it is determined whether with re-
gard to one of the satellite sensors 16, 18, the failsafe
map has been selected due to a failure or the like of that
sensor. If it is determined that the failsafe map has not
been selected with regard to either one of the satellite
sensors 16, 18, the processing of step 106 is subse-
quently executed. Conversely, if it is determined that the
failsafe map has been selected with regard to one of the
satellite sensors 16, 18, the processing of step 108 is
subsequently executed.
[0040] In step 106, a processing is executed in which,
of the two maps based on the output signals of the sat-
ellite sensors 16, 18, the map of a smaller threshold SH,
that is, the map on the Lo1 map side, is selected as a
threshold changing pattern. If the processing of step 106
is executed, the threshold changing pattern of the small-
er threshold SH is compared with a value determined
from the relationship between the calculated value f(Gf)
and the speed Vn from then on. After the processing of
step 106 ends, the present execution of the routine is
ended.
[0041] In step 108, it is determined whether, under the
circumstance that the failsafe map is selected with re-
gard to one of the satellite sensors 16, 18, the map
based on the output signal of the other one of the satel-
lite sensors 16, 18 is the Hi map. Comparison between
the failsafe map and the Hi map shows that the map
having a smaller threshold SH is the failsafe map.
Therefore, if the map based on the output signal of the
normally functioning one of the satellite sensors 16, 18
is the Hi map, it is appropriate to select the failsafe map
as a threshold changing pattern for activation of the air-
bag apparatus 30. Therefore, if determination is thus
made, the processing of step 112 is subsequently exe-
cuted.
[0042] Conversely, if the map based on the output sig-
nal of the normally functioning one of the satellite sen-
sors 16, 18 is not the Hi map, that is, if the map is the
Lo1 map, the Lo2 map or the Lo3 map, it is appropriate
to select the Lo map as a threshold changing pattern for
activation of the airbag apparatus 30 since comparison
of the two maps tells that it is the Lo map that has a
smaller threshold SH. Therefore, if determination is thus
made, the processing of step 110 is subsequently exe-

cuted.
[0043] In step 110, a processing is executed in which
the Lo map based on the output signal of the normally
functioning one of the satellite sensors 16, 18 is selected
and set as a threshold changing pattern. If the process-
ing of step 110 is executed, the threshold SH on the Lo
map and a value determined from the relationship be-
tween the calculated value f (Gf ) and the speed Vn are
compared from then on. After the processing of step 110
ends, the present execution of the routine is ended.
[0044] In step 112, a processing is executed in which
the failsafe map is selected and set as a threshold
changing pattern. If the processing of step 112 is exe-
cuted, the threshold SH on the failsafe map and a value
determined from the calculated value f(Gf) and the
speed Vn are compared from then on. After the process-
ing of step 112 ends, the present execution of the routine
is ended.
[0045] According to the above-described process, if
the map selected as a threshold changing pattern based
on the output signal of the satellite sensor 16 and the
map selected as a threshold changing pattern based on
the output signal of the satellite sensor 18 are different
from each other, one of the two maps that has a smaller
threshold SH can be selected and set as a threshold
changing pattern. Therefore, according to the embodi-
ment, it is possible to avoid an event that the airbag ap-
paratus 30 becomes less prone to be activated under a
circumstance that there is a great impact on one of right
and left portions of a forward portion of the vehicle body.
Hence, the embodiment makes it possible to properly
make determination for activation of the airbag appara-
tus 30.
[0046] Furthermore, according to the above-de-
scribed process, if under a circumstance that one of the
satellite sensors 16, 18 has a failure, the map selected
as a threshold changing pattern based on the normally
functioning sensor is a Lo map, the Lo map can be se-
lected and set as a threshold changing pattern. If under
the aforementioned circumstance, the map selected
based on the normally functioning map is the Hi map,
the failsafe map can be selected and set as a threshold
changing pattern.
[0047] The failsafe map partially overlaps the Lo3
map as mentioned above. That is, if one of the satellite
sensors 16, 18 has a failure in the embodiment, the map
of a smaller threshold SH of the failsafe map and the
map based on the normally functioning sensor can be
selected and set as a threshold changing pattern.
[0048] Therefore, according to the embodiment, if one
of the satellite sensors 16, 18 has a failure, it is possible
to avoid an event that the airbag apparatus 30 becomes
less prone to be activated and also to avoid an event
that the airbag apparatus 30 becomes prone to be acti-
vated when not necessary. Therefore, according to the
embodiment, even if one of the satellite sensors 16, 18
has a failure, the threshold changing pattern for activa-
tion of the airbag apparatus 30 can be set to a proper

9 10



EP 1 311 412 B1

7

5

10

15

20

25

30

35

40

45

50

55

value. Hence, it is possible to properly make determina-
tion for activating the airbag apparatus 30.
[0049] In the foregoing embodiment, the two satellite
sensors 16, 18 are disposed in a forward portion of the
vehicle body. If the maps based on the output signals of
the two sensors are different from each other, the map
of a smaller threshold SH is selected as a threshold
changing pattern. In this manner, the determination for
activating the airbag apparatus 30 is property per-
formed. However, it is also possible to apply the embod-
iment to a construction in which at least three satellite
sensors are disposed, and the map of the least thresh-
old SH among the maps based on the three sensors is
selected as a threshold changing pattern.
[0050] As mentioned above, even if the thresholds
that can be separately set based on the output signals
of a plurality of second sensors are different from one
another, it is possible to set a proper value of the thresh-
old.
[0051] Furthermore, even if at least one of the second
sensors has a failure, it is possible to set the threshold
for activation of the airbag apparatus to a proper value.
[0052] Satellite sensors 16, 18 that output level sig-
nals corresponding to an impact on a vehicle 10 are pro-
vided right and left portions of a forward portion of the
vehicle 10, separately from a floor sensor 14. If a map
Lo1, Lo2, Lo3, Hi selected as a threshold changing pat-
tern from an impact (deceleration) detected based on
the output signal of one of the satellite sensors 16, 18
and a map Lo1, Lo2, Lo3, Hi selected as a threshold
changing pattern from an impact (deceleration) detect-
ed based on the output signal of the other satellite sen-
sor are different from each other, the map of a smaller
threshold is selected from the maps based on the output
signals of the two satellite sensors 16, 18, and is set as
a threshold changing pattern for determining whether to
activate an airbag apparatus 30.

Claims

1. An airbag apparatus activation control apparatus
comprising a first sensor (14) that is disposed at a
predetermined position in a vehicle and that outputs
a signal corresponding to an impact that occurs on
the vehicle (10), and activation control means (12)
for activating an airbag apparatus (30) if a parame-
ter value (f(Gf)) based on the signal outputted by
the first sensor (14) exceeds a predetermined
threshold (SH),
a plurality of second sensors (16, 18) each of which
is disposed at a position in the vehicle (10) that is
different from a position of the first sensor (14) and
each of which outputs a signal corresponding to an
impact that occurs on a site in the vehicle related to
the sensor (16, 18); the airbag apparatus activation
control apparatus further comprising:

threshold changing means (12) for changing
the predetermined threshold (SH) in accord-
ance with signals outputted by the plurality of
said second sensors (16, 18) on the basis of a
threshold reduction map;

characterized in that
the threshold changing means (12) sets a fail-

safe predetermined value, if at least one of the plu-
rality of second sensors (16, 18) has a failure, and
sets the predetermined threshold (SH) to the fail-
safe predetermined value when the predetermined
threshold (SH) based on the signal from the at least
one second sensor that does not have a failure is
greater than the failsafe predetermined value.

2. An airbag apparatus activation control apparatus
according to claim 1, characterized in that
said threshold changing means (12) changes the
predetermined threshold (SH) in accordance with a
signal that indicates a greatest impact among sig-
nals outputted by the plurality of said second sen-
sors (16, 18).

3. An airbag apparatus activation control apparatus
according to claim 1, characterized in that
if at least one of the plurality of second sensors (16,
18) has a failure, said threshold changing means
(12) changes the predetermined threshold (SH) in
accordance with the signal outputted by at least one
second sensor that does not have a failure.

4. An airbag apparatus activation control apparatus
according to any one of claims 1 through 3, char-
acterized in that a value outputted by the second
sensors (16, 18) is a deceleration of the vehicle (10)
or a value obtained by integrating the deceleration
with respect to a unit time.

5. An airbag apparatus activation control apparatus
according to any one of claims 1 through 4, char-
acterized in that the plurality of second sensors
(16, 18) are disposed forward of the first sensor (14)
within the vehicle (10).

6. An airbag apparatus activation control method for
activating an airbag apparatus (30) if a parameter
value (f(Gf)) based on a signal corresponding to an
impact that occurs on a vehicle (10) exceeds a pre-
determined threshold (SH), comprising:

setting a threshold (SH);
detecting an impact that occurs on the vehicle
(10) via a first sensor (14), and setting a param-
eter value (f(Gf)) based on a signal outputted
by the first sensor (14) in accordance with the
impact;
detecting an impact that occurs on the vehicle
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(10) via a plurality of second sensors (16, 18)
that are disposed at positions in the vehicle (10)
different from a position of the first sensor (14),
and changing the predetermined threshold
(SH) in accordance with signals outputted by
the plurality of said second sensors (16, 18) on
the basis of a threshold reduction map; and
activating the airbag apparatus (30) if the pa-
rameter value (f(Gf)) exceeds the threshold
(SH);

characterized in that
if at least one of the plurality of second sen-

sors (16, 18) has a failure, a failsafe predetermined
value is set and the predetermined threshold (SH)
is set to the failsafe predetermined value when the
predetermined threshold (SH) based on the signal
from the at least one second sensor that does not
have a failure is greater than the failsafe predeter-
mined value.

7. An airbag apparatus activation control method for
activating an airbag apparatus (30) according to
claim 6, characterized in that said threshold (SH)
is changed in accordance with a signal that indi-
cates a greatest impact among signals outputted by
the second sensors.

8. An airbag apparatus activation control method for
activating an airbag apparatus (30) according claim
6 and 7, characterized in that if at least one of the
plurality of second sensors (16, 18) has a failure,
said threshold (SH) is changed in accordance with
a signal outputted by a second sensor that does not
have a failure.

Patentansprüche

1. Airbagauslösungssteuereinrichtung mit einem er-
sten Sensor (14), der in einer vorbestimmten Posi-
tion in einem Fahrzeug angeordnet ist und ein Si-
gnal abgibt, das einem Aufprall am Fahrzeug (10)
entspricht, einer Auslösungssteuereinrichtung (12)
zur Auslösung einer Airbageinrichtung (30), wenn
ein Parameterwert (f(Gf)), der auf dem vom ersten
Sensor (14) abgegebenen Signal basiert, einen
vorbestimmten Schwellwert (SH) überschreitet, ei-
ner Vielzahl von zweiten Sensoren (16, 18), die je-
weils in einer in Bezug zur Position des ersten Sen-
sors (14) unterschiedlichen Position im Fahrzeug
(10) angeordnet sind und jeweils ein Signal abge-
ben, das einem Aufprall an einem dem Sensor (16,
18) zugeordneten Ort im Fahrzeug entspricht; und
einer Schwellwertänderungseinrichtung (12) zur
Änderung des vorbestimmten Schwellwerts (SH)
gemäß den von der Vielzahl der zweiten Sensoren
(16, 18) abgegebenen Signalen auf der Basis eines

Schwellwertreduktionskennfelds; dadurch ge-
kennzeichnet, dass

die Schwellwertänderungseinrichtung (12) ei-
nen vorbestimmten Ausfallsicherungswert einstellt
wenn zumindest einer aus der Vielzahl von zweiten
Sensoren (16, 18) einen Fehler aufweist, und den
vorbestimmten Schwellwert (SH) auf den vorbe-
stimmten Ausfallsicherungswert einstellt, wenn der
vorbestimmte Schwellwert (SH), der auf dem Signal
von dem mindestens einen zweiten Sensor basiert,
der keinen Fehler aufweist, größer als der vorbe-
stimmte Ausfallsicherungswert ist.

2. Airbagauslösungssteuereinrichtung nach An-
spruch 1, dadurch gekennzeichnet, dass die
Schwellwertänderungseinrichtung (12) den vorbe-
stimmten Schwellwert (SH) in Übereinstimmung mit
einem Signal ändert, das unter den aus der Vielzahl
von zweiten Sensoren (16, 18) ausgegebenen Si-
gnalen den größten Aufprall anzeigt.

3. Airbagauslösungssteuereinrichtung nach An-
spruch 1, dadurch gekennzeichnet, dass die
Schwellwertänderungseinrichtung (12) den vorbe-
stimmten Schwellwert (SH) gemäß einem Signal
ändert, das von mindestens einem zweiten Sensor,
der keinen Fehler aufweist, ausgegeben wird, wenn
mindestens einer aus der Vielzahl von zweiten Sen-
soren (16, 18) einen Fehler aufweist.

4. Airbagauslösungssteuereinrichtung nach zumin-
dest einem der Ansprüche 1 bis 3, dadurch ge-
kennzeichnet, dass ein von den zweiten Sensoren
(16, 18) ausgegebener Wert eine Verzögerung des
Fahrzeugs (10) oder einen durch Integration der
Verzögerung mit Bezug auf eine Zeiteinheit ermit-
telten Wert darstellt.

5. Airbagauslösungssteuereinrichtung nach zumin-
dest einem der Ansprüche 1 bis 4, dadurch ge-
kennzeichnet, dass die Vielzahl von zweiten Sen-
soren (16, 18) vor dem ersten Sensor (14) im Fahr-
zeug (10) angeordnet ist.

6. Airbagauslösungssteuerverfahren zum Aktivieren
einer Airbageinrichtung (30), wenn ein Parameter-
wert (f(Gf)), der auf einem Signal basiert, das einem
Aufprall entspricht, der auf ein Fahrzeug (10) wirkt,
einen vorbestimmten Schwellwert (SH) überschrei-
tet, das folgende Schritte aufweist:

Einstellen eines Schwellwerts (SH);
Erfassen eines Aufpralls, der.an einem Fahr-
zeug (10) auftritt, über einen ersten Sensor und
Einstellen eines Parameterwerts (f(Gf)), der auf
einem gemäß dem Aufprall vom ersten Sensor
(12) ausgegebenen Signal basiert;
Erfassen eines Aufpralls, der am Fahrzeug (10)
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auftritt, über eine Vielzahl von zweiten Senso-
ren (16, 18), die an Positionen im Fahrzeug (10)
angeordnet sind, die sich von der Position des
ersten Sensors (14) unterscheiden, und Än-
dern des vorbestimmten Schwellwerts (SH) ge-
mäß einem aus einer Vielzahl von zweiten Sen-
soren (16, 18) ausgegeben Signal auf der Basis
eines Schwellwertreduktionskennfelds; und
Aktivieren der Airbageinrichtung (30), wenn der
Parameterwert (f(Gf)) den Schwellwert (SH)
überschreitet;

dadurch gekennzeichnet, dass
wenn mindestens einer aus der Vielzahl von

zweiten Sensoren (16, 18) einen Fehler aufweist,
ein vorbestimmter Ausfallsicherungswert einge-
stellt wird und der vorbestimmte Schwellwert (SH)
auf den vorbestimmten Ausfallsicherungswert ein-
gestellt wird, wenn der vorbestimmte Schwellwert
(SH), der auf dem Signal des zumindest einen zwei-
ten Sensors, der keinen Fehler aufweist, basiert,
größer als der vorbestimmte Ausfallsicherungswert
ist.

7. Airbagauslösungssteuerverfahren zum Aktivieren
einer Airbageinrichtung (30) nach Anspruch 6, da-
durch gekennzeichnet, dass der Schwellwert
(SH) gemäß dem Signal, das unter den von den
zweiten Sensoren ausgegeben Signalen einen
größten Aufprall anzeigt, geändert wird.

8. Airbagauslösungssteuerverfahren zur Aktivierung
einer Airbageinrichtung (30) nach Anspruch 6 und
7, dadurch gekennzeichnet, dass wenn minde-
stens einer aus der Vielzahl von zweiten Sensoren
(16, 18) einen Fehler aufweist, der Schwellwert
(SH) gemäß einem Signal, das von einem zweiten
Sensor ausgegeben wird, der keinen Fehler auf-
weist, geändert wird.

Revendications

1. Appareil de commande d'activation d'un dispositif
de coussin gonflable, comprenant un premier cap-
teur (14) qui est disposé en une position prédéter-
minée dans un véhicule et qui délivre un signal cor-
respondant à un impact qui se produit sur le véhi-
cule (10), et moyen de commande d'activation (12)
destiné à activer un dispositif (30) de coussin gon-
flable si une valeur de paramètre f(Gf) basée sur le
signal délivré par le premier capteur (14) dépasse
un seuil prédéterminé (SH), une pluralité de deuxiè-
mes capteurs (16, 18), chacun d'entre eux étant dis-
posé en une position dans le véhicule (10) qui est
différente d'une position du premier capteur (14) et
chacun d'entre eux délivrant un signal correspon-
dant à un impact qui se produit en un emplacement

du véhicule en relation avec le capteur (16, 18) ;
l'appareil de commande d'activation du dispositif de
coussin gonflable comprenant en outre :

un moyen (12) de modification de seuil destiné
à modifier le seuil prédéterminé (SH) en con-
formité avec les signaux délivrés par la pluralité
desdits deuxièmes capteurs (16, 18) sur la ba-
se d'un graphique de réduction de seuil ;

caractérisé en ce que
le moyen (12) de modification de seuil fixe une

valeur prédéterminée de sécurité intrinsèque si au
moins l'un des capteurs de la pluralité de deuxiè-
mes capteurs (16, 18) présente un défaut, et fixe le
seuil prédéterminé (SH) à la valeur prédéterminée
de sécurité intrinsèque si le seuil prédéterminé (SH)
basé sur le signal délivré par l'au moins deuxième
capteur qui ne présente pas de défaut est supérieur
à la valeur prédéterminée de sécurité intrinsèque.

2. Appareil de commande d'activation d'un dispositif
de coussin gonflable selon la revendication 1, ca-
ractérisé en ce que ledit moyen (12) de modifica-
tion de seuil modifie le seuil prédéterminé (SH) en
conformité avec un signal qui indique un impact le
plus fort parmi les signaux délivrés par la pluralité
desdits deuxièmes capteurs (16, 18) .

3. Appareil de commande d'activation d'un dispositif
de coussin gonflable selon la revendication 1, ca-
ractérisé en ce que si au moins l'un de la pluralité
desdits deuxièmes capteurs (16, 18) présente un
défaut, ledit moyen (12) de modification de seuil
modifie le seuil prédéterminé (SH) en conformité
avec le signal délivré par l'au moins deuxième cap-
teur qui ne présente pas de défaut.

4. Appareil de commande d'activation d'un dispositif
de coussin gonflable selon l'une quelconque des re-
vendications 1 à 3, caractérisé en ce qu'une valeur
délivrée par les deuxièmes capteurs (16, 18) est
une décélération du véhicule (10) ou une valeur ob-
tenue par intégration de la décélération par rapport
à une unité de temps.

5. Appareil de commande d'activation d'un dispositif
de coussin gonflable selon l'une quelconque des re-
vendications 1 à 4, caractérisé en ce que la plura-
lité de deuxièmes capteurs (16, 18) est disposée
dans le véhicule (10) en avant du premier capteur
(14).

6. Procédé de commande d'activation d'un dispositif
de coussin gonflable destiné à l'activation d'un dis-
positif (30) de coussin gonflable si une valeur de
paramètre (f(Gf)) basée sur un signal correspon-
dant à un impact qui se produit sur un véhicule (10)
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dépasse un seuil prédéterminé (SH), comprenant
les étapes consistant à :

fixer un seuil (SH) ;
détecter un impact qui se produit sur le véhicule
(10) au moyen d'un premier capteur (14) et fixer
une valeur de paramètre (f(Gf)) basée sur un
signal délivré par le premier capteur (14) en
conformité avec l'impact ;
détecter un impact qui se produit sur le véhicule
(10) au moyen d'une pluralité de deuxièmes
capteurs (16, 18) qui sont disposés en des po-
sitions dans le véhicule (10) différentes d'une
position du premier capteur (14), et modifier le
seuil prédéterminé (SH) en conformité avec les
signaux délivrés par la pluralité desdits deuxiè-
mes capteurs (16, 18) sur la base d'un graphi-
que de réduction de seuil ; et
activer le dispositif (30) de coussin de gonflage
si la valeur de paramètre (f(Gf)) dépasse le
seuil (SH) ;

caractérisé en ce que
si au moins l'un des capteurs de la pluralité

de deuxièmes capteurs (16, 18) présente un défaut,
une valeur prédéterminée de sécurité intrinsèque
est fixée et le seuil prédéterminé (SH) est fixé à la
valeur prédéterminée de sécurité intrinsèque si le
seuil prédéterminé (SH) basé sur le signal délivré
par l'au moins deuxième capteur qui ne présente
pas de défaut est supérieur à la valeur prédétermi-
née de sécurité intrinsèque.

7. Procédé de commande d'activation d'un dispositif
de coussin gonflable destiné à l'activation d'un dis-
positif (30) de coussin gonflable selon la revendica-
tion 6, caractérisé en ce que ledit seuil est modifié
en conformité avec un signal qui indique un impact
le plus fort parmi les signaux délivrés par les deuxiè-
mes capteurs.

8. Procédé de commande d'activation d'un dispositif
de coussin gonflable destiné à l'activation d'un dis-
positif (30) de coussin gonflable selon les revendi-
cations 6 et 7, caractérisé en ce que si au moins
l'un des capteurs de la pluralité de deuxièmes cap-
teurs (16, 18) ledit seuil (SH) est modifié en confor-
mité avec un signal délivré par un deuxième capteur
qui ne présente pas de défaut.
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