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APPARATUS AND METHOD FOR 
DETERMINING SEAT OCCUPANCY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based on and claims priority 
under 35 U.S.C. §119 to Japanese Patent Application 2009 
160902, ?led on Jul. 7, 2009, the entire content of Which is 
incorporated herein by reference. 

TECHNICAL FIELD 

[0002] This disclosure relates to an apparatus and a method 
for determining a seat occupancy. 

BACKGROUND DISCUSSION 

[0003] A knoWn apparatus for determining a seat occu 
pancy is disclosed in JP2009-46093A, for example. Accord 
ing to the apparatus disclosed in JP2009-46093A, load sen 
sors are arranged betWeen a cushion portion of a passenger 
seat (i.e., a seat cushion) for a vehicle and a ?oor of the 
vehicle. Then, the seat occupancy of the seat is detected and 
determined on the basis of a sum of loads detected by the 
respective load sensors. Speci?cally, side leg portions are 
provided at four corners of a loWer portion of the cushion 
portion of the seat and by means of Which the cushion portion 
is movably in engagement With seat rails. The load sensors are 
provided at the respective side leg portions so as to detect 
loads applied to the respective side leg portions. A seat occu 
pancy determination portion compares the sum of the loads 
detected by the respective load sensors With a predetermined 
threshold value so as to determine the seat occupancy of the 
seat. 

[0004] The seat occupancy state detected by the apparatus 
is used for controlling an air bag operation. That is, in a case 
Where it is determined that an adult passenger is seated on the 
passenger seat, the air bag is able to be fully deployed. In a 
case Where it is determined that no occupant is seated on the 
passenger seat or a child in a child seat is seated on the 

passenger seat, the air bag is prohibited from being deployed. 
[0005] HoWever, the determination of the seat occupancy 
that is simply based on the sum of the loads applied to the seat 
may cause a trouble. For example, assuming it is once deter 
mined that the child seat is attached to the seat and thereafter 
the vehicle is accelerated forward, the child seat is pressed 
against the seat to thereby apply a temporary large load to the 
seat cushion. In such case, because of the temporary large 
load applied to the seat, it may be mistakenly determined that 
the seat occupancy state is shifted from a child seat placed 
state to an adult seated state. 

[0006] In addition, in a case Where the adult is seated on a 
forWard portion of the seat Without leaning his/her back on a 
seat back of the seat, a suf?cient load is prevented from being 
applied to the seat cushion. In such case, regardless of the fact 
that the adult is seated on the seat, it may be mistakenly 
determined that the child seat is placed and fastened on the 
seat. Accordingly, it is dif?cult to distinguish betWeen the 
child seat placed state and the adult seated state When deter 
mining the seat occupancy of the seat. 
[0007] Speci?cally, the aforementioned issue becomes sig 
ni?cant When the number of load sensors provided at the seat 
for the vehicle is reduced for the purpose of cost reduction of 
the seat. That is, in a case Where the great number of load 
sensors is attached to various portions of the seat, the seat 
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occupancy state may be precisely detected and determined on 
the basis of variations of detected loads by the various load 
sensors. As a result, the seat occupancy of the seat is precisely 
detected and determined. 
[0008] On the other hand, When only one load sensor is 
provided at a left side of the seat While only one load sensor is 
provided at a right side of the seat, for example, the detection 
of movement or change of the load in a longitudinal direction 
of the seat cushion is functionally dif?cult, Which results in 
di?iculties in identifying the aforementioned seat occupancy 
state. That is, the determination of the seat occupancy of the 
seat is incompatible With a reduced cost of the seat. 

[0009] A need thus exists for a method and an apparatus for 
determining a seat occupancy Which is not susceptible to the 
draWback mentioned above. 

SUMMARY 

[0010] According to an aspect of this disclosure, an appa 
ratus for determining a seat occupancy includes a load detect 
ing portion provided at a seated portion of a seat for a vehicle 
and detecting a seating load applied to the seated portion, a 
seatbelt detecting portion detecting an engagement of a 
buckle of a seatbelt provided at the seat, and a seat occupancy 
determining portion determining that an adult is seated on the 
seat in a case Where the seating load equal to or greater than a 
predetermined ?rst load is detected by the load detecting 
portion and determining a child seat placed state Where a child 
seat is placed on the seat and fastened by the seatbelt in a case 
Where the seating load smaller than the ?rst load is detected 
by the load detecting portion and the engagement of the 
buckle of the seatbelt is detected by the seatbelt detecting 
portion. The seat occupancy determining portion maintains a 
determination result of the child seat placed state even When 
the seating load becomes equal to or greater than the ?rst load 
in a case Where a predetermined determination result reten 
tion condition is satis?ed after the child seat placed state is 
determined. 
[0011] According to another aspect of this disclosure, a 
method for determining a seat occupancy includes detecting 
a seating load applied to a seated portion of a seat for a 
vehicle, detecting an engagement or a disengagement of a 
buckle of a seatbelt provided at the seat, determining an adult 
seated on the seat in a case Where the seating load equal to or 
greater than a predetermined ?rst load is detected, determin 
ing a child seat placed state Where a child seat is placed on the 
seat and fastened by the seatbelt in a case Where the seating 
load smaller than the ?rst load is detected and the engagement 
of the buckle of the seatbelt is detected, and retaining a deter 
mination result of the child seat placed state even When the 
seating load becomes equal to or greater than the ?rst load in 
a case Where a predetermined determination result retention 
condition is satis?ed after the child seat placed state is deter 
mined. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The foregoing and additional features and charac 
teristics of this disclosure Will become more apparent from 
the folloWing detailed description considered With the refer 
ence to the accompanying draWings, Wherein: 

[0013] FIG. 1 is a perspective vieW ofa seat for a vehicle 
Where an apparatus for determining a seat occupancy is 
mounted according to an embodiment disclosed here; 
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[0014] FIG. 2 is a block diagram illustrating the entire 
apparatus for determining the seat occupancy; 
[0015] FIG. 3 is a simpli?ed vieW explaining a transition of 
a seat occupancy state of the seat; 
[0016] FIG. 4 is a ?owchart illustrating a determination 
method by the apparatus for determining the seat occupancy 
illustrated in FIG. 2; 
[0017] FIG. 5 is a ?owchart illustrating the determination 
method by the apparatus for determining the seat occupancy 
When a buckle sWitch is turned off; 
[0018] FIG. 6 is a diagram illustrating a seating load of the 
seat When a passenger Who is seated forWard of the seat 
adjusts his/her posture or seating position; 
[0019] FIG. 7 is a diagram illustrating the seating load of 
the seat When a child seat is fastened on the seat and a vehicle 

is accelerated; 
[0020] FIG. 8 is a diagram illustrating the seating load of 
the seat When the vehicle is sloWly accelerated in a seat 
occupancy temporarily determined state; and 
[0021] FIG. 9 is a diagram illustrating the seating load of 
the seat When the vehicle is rapidly accelerated in the seat 
occupancy temporarily determined state. 

DETAILED DESCRIPTION 

[0022] An embodiment disclosed here Will be explained 
With reference to the attached draWings. In the embodiment 
explained beloW, a front side for a passenger seated on a seat 
1 for a vehicle corresponds to a front side of the seat 1 and left 
and right sides for the passenger seated on the seat 1 corre 
spond to left and right sides of the seat 1. That is, directions 
and orientations such as left, right, front, rear, top, and bottom 
in the explanation beloW correspond to those When vieWed 
from the passenger seated on the seat 1. As illustrated in FIG. 
1, the seat 1, Which is a passenger seat mounted on a right 
hand drive vehicle, includes a seat cushion 11 on Which a 
passenger is seated and a seat back 12 on Which the passenger 
leans. The seat cushion 11 serves as a seated portion and the 
seat back 12 is attached at a rear edge of the seat cushion 11 
so as to be rotatable in a longitudinal direction of the vehicle. 
A headrest 13 is attached at an upper end of the seat back 12 
so as to support the head of the passenger. 
[0023] The seat cushion 11 includes a seat frame 111, a pad 
member 112 arranged at an upper side of the seat frame 111, 
and a surface portion 113 that covers the surface of the pd 
member 112. Left and right upper rails 14L and 14R are 
attached at a loWer surface of the seat frame 111. The upper 
rails 14L and 14R engage With left and right loWer rails 41L 
and 41R ?xed to a ?oor 4 of the vehicle so as to be movable in 
the longitudinal direction of the vehicle. Accordingly, the seat 
1 moves on the ?oor 4 in the longitudinal direction so as to be 
positioned and ?xed at the desired position of the passenger. 
[0024] Left and right seat sensors 2L and 2R, each serving 
as a load detecting portion and a load detecting device, are 
disposed betWeen the seat frame 111 and the left upper rail 
14L and betWeen the seat frame 111 and the right upper rail 
14R, respectively. The seat sensors 2L and 2R are load sen 
sors each formed by a strain gauge, or the like. The seat 
sensors 2L and 2R detect a load applied to the seat cushion 11 
doWnWardly caused by the passenger seated on the seat 1 or 
luggage placed on the seat 1. 
[0025] According to the present embodiment, regardless of 
Whether or not the aforementioned load is generated by the 
passenger seated on the seat 1, a child seat placed on the seat 
1, or luggage placed on the seat 1, the load applied to the seat 
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cushion 11 and detected by the seat sensors 2L and 2R is 
regarded as a seating load. In addition, according to the 
present embodiment, a type, a model, and a detection prin 
ciple of each of the seat sensors 2L and 2R are not speci?cally 
de?ned. 
[0026] The right seat sensor 2R is arranged betWeen a right 
portion of the seat frame 111 and the right upper rail 14R so 
as to detect a load applied to a right portion of the seat cushion 
11. In the same Way, the left seat sensor 2L is arranged 
betWeen a left portion of the seat frame 111 and the left upper 
rail 14L so as to detect a load applied to a left portion of the 
seat cushion 11. The right seat sensor 2R and the left seat 
sensor 2L are positioned to be aWay from each other by a 
predetermined distance in a Width direction of the seat cush 
ion 11. 
[0027] As illustrated in FIG. 1, both the seat sensors 2L and 
2R are provided at a rear portion of the seat cushion 11 
(speci?cally, at a rear portion relative to a center of the seat 
cushion 11 in the longitudinal direction). In the folloWing, in 
a case Where the left and right seat sensors 2L and 2R are 
correctively described, the term “the seat sensor 2L, 2R” Will 
be used. 
[0028] As illustrated in FIG. 2, the seat sensor 2L includes 
a sensing portion 21L and an amplifying portion 22L for 
amplifying a detection signal generated by the sensing por 
tion 21L. In the same Way, the seat sensor 2R includes a 
sensing portion 21R and an amplifying portion 22R for 
amplifying a detection signal generated by the sensing por 
tion 21R. Each of the sensing portions 21L and 21R is formed 
by a Wheatstone bridge circuit including four strain gauges. 
[0029] A controller 3 serving as a seat occupancy determin 
ing portion is connected to the seat sensor 2L, 2R. The con 
troller 3 includes anA/D converter 31 digitally converting the 
detection signal by the seat sensor 2L, 2R, a determination 
portion 32 determining a seat occupancy state of the seat 1 
based on the detection signal, and a storage portion 33 storing 
various data necessary for the determination of the seat occu 
pancy. 
[0030] A buckle sWitch 6, serving as a seatbelt detecting 
portion, of a seatbelt device provided at the seat 1 is connected 
to the controller 3. A battery 72 of the vehicle is connected to 
the buckle sWitch 6 via a direct current resistance 71. In a case 
Where the buckle sWitch 6 is in an open state, an electric 
current is not supplied to the direct current resistance 71. 
Thus, the controller 3 detects a positive terminal voltage 
(High) of the battery 72. In a case Where the buckle sWitch 6 
is in a closed state, the electric current is supplied to the direct 
current resistance 71. Then, the controller 3 detects a voltage 
drop (LoW) caused by the direct current resistance 71. 
Accordingly, the controller 3 detects a state Where a buckle of 
the seatbelt engages With a tongue so that the seatbelt device 
is fastened. 
[0031] Further, a speed sensor 8 of the vehicle is connected 
to the controller 3. The controller 3 detects a vehicle speed by 
means of the speed sensor 8. In addition, the controller 3 
detects a vehicle acceleration by differentiating the vehicle 
speed detected by the speed sensor 8. In addition to the speed 
sensor 8, an acceleration sensor detecting the vehicle accel 
eration may be provided at the vehicle. 
[0032] A transition betWeen determinations of the seat 
occupancy state of the seat 1 by the controller 3 Will be 
explained With reference to FIG. 3. The controller 3 performs 
a seat occupancy determination of the seat 1 based on a 
detection result of the buckle sWitch 6 and a result of a sum of 
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the detected load by the right seat sensor 2R and the detected 
load by the left seat sensor 2L (Which Will be hereinafter 
referred to as a total load WR+WL). The total load WR+WL 
serves as a seating load. In a case Where the buckle sWitch 6 is 
not turned on and the load pressing the seat 1 doWnWardly is 
not detected by the seat sensor 2L, 2R, the controller 3 deter 
mines a “no passenger seated state” of the seat 1 as illustrated 
by J1 in FIG. 3. 
[0033] When a predetermined ?rst condition (i.e., steps 
S401 to S405 in FIG. 4) is satis?ed after the determination of 
the “no passenger seated state”, the controller 3 determines a 
“child seat fastened state” of the seat 1 as illustrated by J2 in 
FIG. 3. That is, as illustrated by H1 in FIG. 3, the seat occu 
pancy determination is shifted from the “no passenger seated 
state” to the “child seat fastened state”. 
[0034] The aforementioned “child seat fastened state” cor 
responds to a state Where a child seat (Which may also be 
called an infant seat) is placed on the seat 1 and the tongue of 
the seatbelt device that surrounds the child seat engages With 
the buckle so that the child seat is fastened on the seat 1 by the 
seatbelt device. The “child seat fastened state” serves as a 
“child seat placed state” of the seat 1. 
[0035] In a case Where a predetermined second condition 
(i.e., step S501 in FIG. 5) is satis?ed after the determination of 
the “no passenger seated state” of the seat 1, the controller 3 
determines a “seat occupancy temporarily determined state” 
as illustrated by J3 in FIG. 3. That is, as illustrated by H2 in 
FIG. 3, the seat occupancy determination is shifted from the 
“no passenger seated state” to the “seat occupancy tempo 
rarily determined state”. The “seat occupancy temporarily 
determined state” corresponds to a state Where an adult pas 
senger is seated on a front portion of the seat 1, a state Where 
luggage is placed on the seat 1, and the like. 
[003 6] In a case Where a predetermined third condition (i .e., 
steps S401 to S405 in FIG. 4) is satis?ed after the determina 
tion of the “seat occupancy temporarily determined state”, the 
controller 3 determines the “child seat fastened state” of the 
seat 1. That is, as illustrated by H3 in FIG. 3, the seat occu 
pancy determination is shifted from the “seat occupancy tem 
porarily determined state” to the “child seat fastened state”. 
[0037] In a case Where a predetermined fourth condition 
(i.e., steps S503 to S505 in FIG. 5) is satis?ed after the 
determination of the “seat occupancy temporarily determined 
state”, the controller 3 determines the “adult seated state” of 
the seat 1 as illustrated by J4 in FIG. 3. That is, as illustrated 
by H4 in FIG. 3, the seat occupancy determination is shifted 
from the “seat occupancy temporarily determined state” to 
the “adult seated state”. According to the present embodi 
ment, the “adult seated state” corresponds to a state Where the 
adult passenger is seated on the seat 1 and a su?icient load is 
applied to the seat cushion 11. 
[0038] The aforementioned adult passenger corresponds to 
a passenger having a physique of an adult in vieW of Weight 
and thus does not necessarily correspond to an actual adult 
speci?ed by laW. Therefore, in a case Where an underage 
passenger having the physique of an adult is seated on the seat 
1, the “adult seated state” may be determined. 
[0039] When a predetermined ?fth condition (i.e., steps 
S404, 405, S407 and S408 in FIG. 4) is satis?ed after the 
“child seat fastened state” is once determined, the controller 
3 then determines the “adult seated state” of the seat 1. That is, 
as illustrated by H5 in FIG. 3, the seat occupancy determina 
tion is shifted from the “child seat fastened state” to the “adult 
seated state”. When the controller 3 determines the “adult 
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seated state” of the seat 1, an air bag ECU controls an airbag 
to be fully deployable. When the controller 3 determines the 
state of the seat 1 to be other than the “adult seated state”, the 
air bag ECU controls the airbag not to be fully deployed. 
[0040] Next, a method for determining the transition of the 
seat occupancy state Will be explained With reference to a 
?owchart illustrated in FIG. 4 so that the controller 3 deter 
mines the transition of the seat occupancy state from the “no 
passenger seated state” or the “seat occupancy temporarily 
determined state” to the “child seat fastened state” as illus 
trated by H1 or H3 in FIG. 3, and then determines the transi 
tion from the “child seat fastened state” to the “adult seated 
state” as illustrated by H5 in FIG. 3. 
[0041] In FIG. 4, steps S407 and S408 in the ?owchart are 
concurrently performed. Step S409 is performed When the 
positive determination is made at least one of steps S407 and 
S408. In addition, a linked point P410 in FIG. 4 indicates that 
a How operation returns to step S405 in a case Where the 
negative determination is made at both steps S407 and S408. 
[0042] When it is detected that the seatbelt device of the 
seat 1 is fastened because of the turning on of the buckle 
sWitch 6 from the “no passenger seated state” or the “seat 
occupancy temporarily determined state” in step S401, it is 
then determined Whether or not the total load WR+WL is 
smaller than a predetermined second threshold load W2 in 
step S402. When it is determined that the total load WR+WL 
is smaller than the second predetermined threshold load W2, 
the “child seat fastened state” is determined in step S403. 
When it is determined that the buckle sWitch 6 is not turned on 
in step S401 or When it is determined that the total load 
WR+WL is not smaller than the second threshold load W2 in 
step S403, the determination of the seat occupancy state tran 
sition is terminated. 
[0043] When the “child seat fastened state” of the seat 1 is 
determined in step S403, then it is determined in step S404 
Whether or not the total load WR+WL obtained at a time When 
the “child seat fastened state” is determined is smaller than 
the second threshold load W2 and equal to or greater than a 
predetermined ?rst threshold load W1 that is smaller than the 
second threshold load W2. When the total load WR+WL upon 
the determination of the “child seat fastened state” is smaller 
than the ?rst threshold loadW1, the “child seat fastened state” 
is concluded in step S406. 
[0044] In a case Where the total load WR+WL at the deter 
mination of the “child seat fastened state” is equal to or 
greater than the ?rst threshold load W1 and is smaller than the 
second threshold load W2, it is then determined Whether or 
not a predetermined ?rst threshold time T1 serving as a ?rst 
time elapses from the determination of the “child seat fas 
tened state” in step S405. In this case, the condition of 
Whether or not the ?rst threshold time T1 elapses from the 
determination of the “child seat fastened state” serves as a 
determination result retention condition. 
[0045] When it is determined that the ?rst threshold time T1 
elapses after the determination of the “child seat fastened 
state”, the “child seat fastened state” is concluded in step 
S406. Thus, even When the total load WR+WL turns to be 
equal to or greater than a predetermined third threshold load 
W3 (Which Will be explained later), the determination of the 
“child seat fastened state” is maintained. In a case Where the 
?rst threshold time T1 does not elapse from the determination 
of the “child seat fastened state”, it is then determined in step 
S407 Whether or not the present total load WR+WL is equal 
to or greater than the third threshold load W3 that serves as a 
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?rst load and a state, Where a ?uctuation of the total load 
WR+WL is Within a predetermined fourth threshold load W4, 
is maintained for a predetermined second threshold time T2. 

[0046] In addition, in parallel With step S407, it is deter 
mined in step S408 Whether or not a state, Where the present 
total load WR+WL is equal to or greater than the third thresh 
old load W3, is maintained for a predetermined third thresh 
old time T3. The third threshold time T3 is de?ned to be 
longer than the second threshold time T2. At this time, the 
third threshold load W3 may be de?ned to be equal to the 
second threshold load W2. When at least one of the determi 
nation condition in step S407 and the determination condition 
in step S408 is satis?ed, the seat occupancy determination is 
shifted from the “child seat fastened state” to the “adult seated 
state”. The “adult seated state” is then concluded in step S409. 

[0047] In a state Where neither the determination condition 
in step S407 nor the determination condition in step S408 is 
satis?ed, the How operation returns to step S405 Where it is 
again determined Whether or not the ?rst threshold time T1 
elapses from the determination of the “child seat fastened 
state”. In a state Where neither the determination condition in 
step S407 nor the determination condition in step S408 is 
satis?ed and the ?rst threshold time T1 elapses from the 
determination of the “child seat fastened state”, the seat occu 
pancy determination is not shifted to the “adult seated state” 
and the “child seat fastened state” is concluded in step S406. 
Afterwards, the determination result of the “child seat fas 
tened state” is maintained. 

[0048] In step S407, the determination condition thereof 
may be satis?ed in a case Where the total load WR+WL 
becomes equal to or greater than the third threshold load W3 
and a ?uctuation of the total load WR+WL is Within the fourth 
threshold load W4 before the ?rst threshold time T1 elapses 
from the determination of the “child seat fastened state”, and 
thereafter the resulting load value is maintained until the 
second threshold time T2 elapses after the elapse of the ?rst 
threshold time T1 from the determination of the “child seat 
fastened state”. 

[0049] Further, in step S408, the determination condition 
thereof may be satis?ed in a case Where the total load 
WR+WL becomes equal to or greater than the third threshold 
load W3 before the ?rst threshold time T1 elapses from the 
determination of the “child seat fastened state” and thereafter 
the resulting value is maintained until the third threshold time 
T3 elapses after the elapse of the ?rst threshold time T1 from 
the determination of the “child seat fastened state”. 

[0050] The ?rst threshold time T1 is speci?cally and appro 
priately de?ned by an execution of various trials so as to 
identify a case Where the adult is seated forWard of the seat 1 
(i.e., seated on a forWard portion of the seat 1) and a case 
Where the child seat is fastened on the seat 1, folloWed by the 
forWard acceleration of the vehicle. 

[0051] A trial result of a temporal change of the total load 
WR+WL in a state Where the adult is seated forWard of the 
seat 1 is shoWn in FIG. 6. In FIG. 6, an operation signal ofthe 
buckle sWitch 6 is indicated by BS and the total load WR+WL 
is indicated by WR+WL. 
[0052] As illustrated in FIG. 6, When the adult passenger is 
seated forWard of the seat 1, a su?icient seating load is pre 
vented from being applied to the seat sensor 2L, 2R provided 
at the seat 1. Thus, the total load WR+WL is much smaller 
than the third threshold load W3 by Which the controller 3 
determines the “adult seated state”. Such tendency is notable 
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When the seat sensor 2L, 2R is arranged only at the rear 
portion of the seat cushion 11. 
[0053] HoWever, When the passenger adjusts his/her pos 
ture or seating position after being seated on the forWard 
portion of the seat 1, the total load WR+WL increases Within 
a short time period. The load WR+WL exceeds the third 
threshold load W3 around time Tp after the buckle sWitch 6 is 
turned on (of Which a timing is considered to be substantially 
the same as the determination of the “child seat fastened 
state”) as illustrated in FIG. 6. Time Tp is much shorter than 
the ?rst threshold time T1. Accordingly, the detection that the 
total load WR+WL reaches the third threshold load W3 
Within the ?rst threshold time T1 enables the determination of 
the adult seated on the seat 1. 

[0054] On the other hand, a trial result of a temporal change 
of the total load WR+WL in a state Where the child seat is 
fastened on the seat 1 and then the driver of the vehicle drives 
the vehicle so as to accelerate forWardly under a predeter 
mined driving condition is shoWn in FIG. 7. In FIG. 7, the 
operation signal of the buckle sWitch 6 is indicated by BS and 
the total load WR+WL is indicated by WR+WL. As illus 
trated in FIG. 7, When the vehicle is forWardly accelerated 
under the predetermined driving condition, the total load 
WR+WL is prevented from reaching the third threshold load 
W3 Within the ?rst threshold time T1 after the buckle sWitch 
6 is turned on. 

[0055] Accordingly, each of the detections or determina 
tions in steps S407 and S408 Whether or not the total load 
WR+WL reaches the third threshold load W3 Within the ?rst 
threshold time T after the buckle sWitch 6 is turned on distin 
guishes the case Where the adult is seated on the seat 1 from 
the case Where the vehicle is forWardly accelerated While the 
child seat is being fastened on the seat 1. 

[0056] Next, a method for determining Whether the adult is 
seated on the seat 1 Will be explained With reference to FIG. 
5 so that the seat occupancy determination is shifted from the 
“no passenger seated state” to the “seat occupancy tempo 
rarily determined state” (i.e., H2 in FIG. 3) and is then shifted 
from the “seat occupancy temporarily determined state” to 
the “adult seated state” (i.e., H4 in FIG. 3). In FIG. 5, steps 
S504 and S505 are concurrently performed. Step S506 is 
performed When the positive determination is made at least 
one of steps S504 and S505. In addition, a linked point P507 
in FIG. 5 indicates that the determination of the adult seated 
state is terminated in a case Where the negative determination 
is made at both steps S504 and S505. 
[0057] In the determination of “no passenger seated state”, 
it is determined in step S501 Whether or not a state, Where the 
buckle sWitch 6 is turned off and the total load WR+WL is 
equal to or greater than a predetermined ?fth threshold load 
W5, is maintained for a predetermined fourth threshold time 
T4. The ?fth threshold load W5 is desirably de?ned to be 
smaller than the ?rst threshold load W1. When it is deter 
mined that the state, Where the buckle sWitch 6 is turned off 
and the total load WR+WL is equal to or greater than the ?fth 
threshold load W5, is maintained for the fourth threshold time 
T4, the “seat occupancy temporarily determined state” is 
determined in step S502. 
[0058] Next, it is determined in step S503 Whether or not a 
state, Where the total load WR+WL is equal to or greater than 
the third threshold load W3, is maintained for the second 
threshold time T2 Within a predetermined ?fth threshold time 
T5, serving as a set time, from the determination of the “seat 
occupancy temporarily determined state”. When it is deter 
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mined that the state, Where the total load WR+WL is equal to 
or greater than the third threshold load W3, Which serves as 
the ?rst load, is maintained for the second threshold time T2 
Within the ?fth threshold time T5, the “adult seated state” is 
determined in step S506. That is, When the adult is properly 
seated on the seat 1 from the beginning, the determination 
result of the controller 3 is shifted to the “adult seated state” 
Within a short period of time via the “no passenger seated 
state” and the “seat occupancy temporarily determined state”. 
[0059] In a case Where the state in Which the total load 
WR+WL is equal to or greater than the third threshold load 
W3 does not continue for the second threshold time T2 at a 
time When the ?fth threshold time T5 is ful?lled, the “seat 
occupancy temporarily determined state” is maintained, and 
steps S504 and S505 are concurrently performed. In step 
S504, it is determined Whether or not a state, Where the 
present total load WR+WL is equal to or greater than the third 
threshold load W3, is maintained for a predetermined sixth 
threshold time T6 serving as a second time. The sixth thresh 
old time T6 is much longer than the second threshold time T2 
and is de?ned to be longer than a time period While the seating 
load equal to or greater than the third threshold load W3 is 
applied to the seat 1 by the acceleration of the vehicle. 
[0060] According to the present embodiment, the threshold 
load in step S504 (i.e., the third threshold load W3) and the 
threshold load that corresponds to the ?rst load in step S503 
(i.e., the third threshold load W3) are equal to each other. 
Alternatively, the threshold load in step S504 may be larger 
than the threshold load in step S503. 
[0061] In step S505, it is determined Whether or not a state, 
Where the present total load WR+WL is equal to or greater 
than a predetermined sixth threshold load W6, serving as a 
second load, is maintained for a predetermined seventh 
thresholdtime T7 serving as a third time. In this case, the sixth 
threshold load W6 is greater than the third threshold load W3, 
and the seventh threshold time T7 is smaller than the sixth 
threshold time T6. Further, the seventh threshold time T7 is 
longer than the second threshold time T2. 
[0062] When at least one of the determination condition in 
step S504 and the determination condition in step S505 is 
satis?ed, the seat occupancy determination is shifted from the 
“seat occupancy temporarily determined state” to the “adult 
seated state”. The “adult seated state” is settled in S506. On 
the other hand, When neither the determination condition in 
step S504 nor the determination condition in step S505 is 
satis?ed, the determination of the adult seated state is termi 
nated. 
[0063] The aforementioned third threshold load W3, the 
sixth threshold load W6, the sixth threshold time T6, the 
seventh threshold time T7 and the like are appropriately 
de?ned by an execution of various trials so as to identify a 
case Where the adult is seated on the seat 1 and a case Where 
the vehicle is forWardly accelerated in the “seat occupancy 
temporarily determined state”. 
[0064] A trial result of a temporal change of the total load 
WR+WL in a state Where the vehicle is forWardly accelerated 
in the “seat occupancy temporarily determined state” of the 
seat 1 is shoWn in FIGS. 8 and 9. In FIGS. 8 and 9, the total 
load WR+WL is indicated by WR+WL. In a state Where the 
vehicle is sloWly accelerated under predetermined road con 
dition and driving condition, the total load WR+WL gradu 
ally increases along the elapse of the acceleration time as 
illustrated in FIG. 8. HoWever, the total load WR+WL is 
prevented from reaching the third threshold load W3. 
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[0065] In a case Where the vehicle is rapidly accelerated 
under different road condition and driving condition from 
those for the case Where the vehicle is sloWly accelerated, the 
total load WR+WL increases While ?uctuating as illustrated 
in FIG. 9. HoWever, the total load WR+WL is prevented from 
reaching the sixth threshold load W6. In addition, in a state 
Where the vehicle is rapidly accelerated, the total load 
WR+WL may reach the third threshold load W3 but the total 
load WR+WL equal to or great than the third threshold load 
W3 is prevented from continuing for the sixth threshold time 
T6. 

[0066] On the other hand, in a case Where the adult is seated 
on the seat 1, it is con?rmed by various trials that the total load 
WR+WL constantly exceeds the third threshold load W3. 
Accordingly, the determination of Whether or not the state, 
Where the total load WR+WL is equal to or greater than the 
third threshold load W3, is maintained for the sixth threshold 
time T6 in S504 or the determination of Whether or not the 
state, Where the total load WR+WL is equal to or greater than 
the sixth threshold load W6, is maintained for the seventh 
threshold time T7 distinguishes the case Where the adult is 
seated on the seat 1 from the case Where the vehicle is for 
Wardly accelerated in the “seat occupancy temporarily deter 
mined state” of the seat 1. 

[0067] According to the present embodiment, When a pre 
determined sixth condition (i.e., step S405 in FIG. 4) is sat 
is?ed after the determination of the “child seat fastened state” 
by the controller 3, the determination result of the “child seat 
fastened state” is retained even When the total load WR+WL 
becomes equal to or greater than the third threshold load W3. 
Thus, even When the total load WR+WL equal to or greater 
than the third threshold load W3 is detected, the seat occu 
pancy determination is prevented from being shifted from the 
“child seat fastened state” to the “adult seated state”, thereby 
achieving the accurate determination of the seat occupancy of 
the seat 1. 

[0068] In addition, the elapse of the ?rst threshold time T1 
after the determination of the “child seat fastened state” is 
used as a predetermined condition (i.e., the determination 
result retention condition) for continuing the determination 
result of the “child seat fastened state”. As a result, the case 
Where the adult is seated on the forWard portion of the seat 1 
and the “child seat fastened state” are distinguishable from 
each other. 

[0069] That is, When the adult passenger Who is seated on 
the forWard portion of the seat 1 adjusts his/her posture or 
seating position, the seating load detected by the seat sensor 
2L, 2R may increase Within a short period of time. Thus, When 
the ?rst threshold time T1 elapses after the determination of 
the “child seat fastened state”, the detection of the total load 
WR+WL equal to or grater than the third threshold load W3 
is regarded as being caused by the acceleration of the vehicle. 
The determination result of the “child seat fastened state” is 
maintained so as to be distinguishable from the “adult seated 
state”. 

[0070] Further, in a case Where the “adult seated state” of 
the seat 1 is not determined Within the ?fth threshold time T5 
after the detection of disengagement of the buckle of the 
seatbelt by the buckle sWitch 6 and thus the “seat occupancy 
temporarily determined state” is obtained, and thereafter it is 
detected that the state, Where the total load WR+WL is equal 
to or greater than the third threshold load W3, is maintained 
for the sixth threshold time T6, the “adult seated state” is 
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determined so as to be distinguishable from the “seat occu 
pancy temporarily determined state”. 
[0071] That is, it is considered that the load applied to the 
seat cushion 11 by the acceleration of the vehicle While the 
vehicle, in Which the adult is not seated on the seat 1, is being 
driven is smaller than the load generated at the seat cushion 11 
in a state Where the adult is actually seated on the seat 1 of the 
vehicle. In addition, a time period during Which the load is 
applied to the seat cushion 11 by the acceleration of the 
vehicle Where the adult is not seated on the seat 1 may be 
shorter than a time period during Which the seating load is 
generated by the adult seated on the seat 1. 
[0072] Therefore, the exceeding threshold values, i.e., the 
third threshold load W3 and the sixth threshold time T6, are 
used for the load generated at the seat cushion 11 by the 
acceleration of the vehicle and a time period during Which the 
load is generated at the seat cushion 1. Then, the detection of 
the state, Where the total load WR+WL equal to or greater 
than the third threshold load W3, is maintained for more than 
the sixth threshold time T6 results in the determination of the 
“adult seated state” that is distinguishable from the case 
caused by the acceleration of the vehicle. 
[0073] In addition, When the state, Where the total load 
WR+WL is equal to or greater than the sixth threshold load 
W6 that is greater than the third threshold load W3, is main 
tained for the seventh threshold time T7 that is shorter than the 
sixth threshold time T6 in the “seat occupancy temporarily 
determined state”, the “adult seated state” is determined. 
Accordingly, in addition to the case Where the vehicle is 
sloWly accelerated, the “adult seated state” is determined 
While the vehicle is being rapidly accelerated so as to be 
distinguishable from the case Where the load is generated by 
the acceleration of the vehicle. 
[0074] At least one seat sensor 2L attached to the left por 
tion of the seat cushion 11 and at least one seat sensor 2R 
attached to the right portion of the seat cushion 11 achieve the 
detection of the seating load unevenly applied to either the left 
or right portion of the seat cushion 11. In addition, the total 
load WR+WL obtained by a sum of loads that are detected by 
the seat sensors 2L and 2R is used as the seating load, thereby 
accurately detecting the change in the seating load even When 
the load is unevenly applied to the left and right portions of the 
seat cushion 11. 

[0075] Further, the seat sensors 2L and 2R provided at the 
rear portion of the seat cushion 11 may easily receive the load 
of the passenger or the child seat. Accordingly, even When the 
seat sensors 2L and 2R are not provided at the front portion of 
the seat cushion 11, the load applied to the seat cushion 11 is 
accurately detected, thereby achieving both the accurate 
determination of the seat occupancy of the seat 1 and a 
reduced cost of the seat 1 resulting from the reduced number 
of seat sensors 2L and 2R. 

[0076] The present embodiment is not limited to have the 
aforementioned structure and may be modi?ed or changed as 
folloWs. In a case Where the ?rst threshold time T1 elapses 
after the determination of the “child seat fastened state” and 
the acceleration or the speed of the vehicle (both of Which are 
induced from a detection value of the speed sensor 8) Where 
the seat 1 is mounted is equal to or greater than a predeter 
mined value, the seat occupancy determination is not shifted 
to the “adult seated state” and the “child seat fastened state” 
may be concluded. Accordingly, in addition to the elapse of 
the ?rst threshold time T1 after the determination of the “child 
seat fastened state”, the state Where the acceleration or the 
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speed of the vehicle is equal to or greater than the predeter 
mined value is detected to maintain the determination result 
of the “child seat fastened state”, thereby accurately distin 
guishing from the “adult seated state”. 
[0077] In place of the detection that the ?rst threshold time 
T1 elapses after the determination of the “child seat fastened 
state”, a detection of Whether or not the acceleration or the 
speed of the vehicle Where the seat 1 is mounted is equal to or 
greater than a predetermined value may result in a prevention 
of the seat occupancy determination from being shifted to the 
“adult seated state”, thereby ?xing the “child seat fastened 
state”. 

[0078] The present embodiment is not limited to be applied 
to the front passenger seat 1 and may be applied to a middle 
seat or a rear seat. In addition, the seat sensor 2L, 2R may be 
a pressure sensor that detects the pressure generated at the 
seat cushion 11 When the passenger is seated on the seat 1 so 
as to detect the load applied to the seat cushion 11 based on the 
detected pressure. Further, the seat sensor 2L, 2R may be a 
displacement sensor that detects the displacement of the seat 
1 When the passenger is seated on the seat 1 so as to detect the 
load applied to the seat cushion 11 based on the displacement 
against a biasing force of a seat spring of the seat cushion 11. 
[0079] According to the present embodiment, at least one 
seat sensor 2L, 2R is provided at the seat cushion 11. In a case 
Where the multiple seat sensors 2L, 2R are provided, the left 
seat sensor 2L and the right seat sensor 2R may be provided 
only at the front portion of the seat cushion 11. Alternatively, 
the left and right seat sensors 2L and 2R may be provided at 
four comers of the seat cushion 11, respectively. Further 
alternatively, the left seat sensor 2L may be provided at a 
rear-left portion and the right seat sensor 2R may be provided 
at a front-right portion of the seat cushion 11. Still further 
alternatively, the left seat sensor 2L may be provided at a 
front-left portion and the right seat sensor 2R may be pro 
vided at a rear-right portion of the seat cushion 11. 

[0080] Further, the apparatus for determining the seat occu 
pancy includes the seat sensor 2L, 2R provided at the seat 
cushion 11 and detecting the seating load applied to the seat 
cushion 11, the buckle sWitch 6 detecting an engagement of 
the buckle of the seatbelt device provided at the seat 1, the 
controller 3 determining that the adult is seated on the seat 1 
in a case Where the seating load equal to or greater than the 
third threshold load W3 is detected by the seat sensor 2L, 2R 
and determining the child seat fastened state Where the child 
seat is placed on the seat 1 and fastened by the seatbelt in a 
case Where the seating load smaller than the third threshold 
load W3 is detected by the seat sensor 2L, 2R and the engage 
ment of the buckle of the seatbelt is detected by the buckle 
sWitch 6. Then, the controller 3, Which once determines the 
child seat fastened state, may change the determination result 
to determine that the adult is seated on the seat 1 When the 
seating load becomes equal to or greater than the third thresh 
old value W3 in a state Where a predetermined determination 
result change condition is satis?ed, and may maintain the 
determination result of the child seat fastened state even When 
the seating load becomes equal to or greater than the third 
threshold load W3 in a case Where the determination result 
change condition is not satis?ed. 
[0081] According to the aforementioned embodiment, 
even When the seating load equal to or greater than the third 
threshold load W3 is detected, the seat occupancy determi 
nation is prevented from being shifted from the “child seat 
fastened state” to the “adult seated state” so that the determi 
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nation result of the “child seat fastened state” is maintained as 
long as the predetermined determination result retention con 
dition is satis?ed after the determination of the “child seat 
fastened state”. As a result, the seat occupancy state of the seat 
1 is accurately determined. 
[0082] The determination result retention condition for 
maintaining the determination result of the child seat fastened 
state includes an elapse of the ?rst threshold time T1 after the 
determination of the child seat fastened state. 
[0083] Accordingly, the case Where the adult is seated for 
Ward of the seat 1 and the case Where the child seat is fastened 
to the seat 1 are distinguishable from each other. 
[0084] That is, in a case Where the adult Who is seated 
forWard of the seat 1 then adjusts his/her posture or seating 
position, the seating load detected by the seat sensor 2L, 2R 
may increase for a short period of time. Thus, When the ?rst 
threshold time T1 elap ses after the determination of the “child 
seat fastened state”, the detection of the seating load equal to 
or greater than the third threshold load W3 is regarded as 
being caused by the acceleration of the vehicle, and the like. 
The determination result of the “child seat fastened state” is 
maintained so as to be distinguishable from the “adult seated 
state” of the seat 1. 
[0085] The determination result retention condition for 
maintaining the determination result of the child seat fastened 
state includes an elapse of the ?rst threshold time after the 
determination of the child seat fastened state and an accelera 
tion of the vehicle, at Which the seat 1 is mounted, being equal 
to or greater than a predetermined value. 

[0086] Accordingly, the “child seat fastened state” may be 
further accurately distinguishable from the “adult seated 
state”. 
[0087] The controller 3 determines that the adult is seated 
on the seat 1 in a case Where the adult is not determined to be 
seated on the seat 1 Within the ?fth threshold time T5 from a 
detection of a disengagement of the buckle of the seatbelt by 
the buckle sWitch 6 and thereafter the seat sensor 2L, 2R 
detects that the seating load equal to or greater than the third 
threshold load W3 is maintained for the sixth threshold time 
T6. 
[0088] That is, the load applied to the seat cushion 11 by the 
acceleration of the vehicle While the vehicle at Which the adult 
is not seated on the seat 1 is being driven is considered to be 
smaller than the load generated by the adult actually seated on 
the seat 1. In addition, a time period during Which the load is 
applied to the seat cushion 11 by the acceleration of the 
vehicle Where the adult is not seated on the seat 1 may be 
shorter than a time period during Which the load generated by 
the adult seated on the seat 1 is detected. Therefore, the 
exceeding threshold values, i.e., the third threshold load W3 
and the sixth threshold time T6, are used for the load gener 
ated at the seat cushion 11 by the acceleration of the vehicle 
and the time period during Which the load is generated at the 
seat cushion 1. Then, the detection of the state, Where the 
seating load that is detected by the seat sensor 2L, 2R equal to 
or greater than the third threshold load W3, is maintained for 
the sixth threshold time T6 or more is led to a distinction from 
the load caused by the acceleration of the vehicle. As a result, 
the adult seated state is accurately determined. 
[0089] The controller 3 determines that the adult is seated 
on the seat 1 in a case Where the adult is not determined to be 
seated on the seat 1 Within the ?fth threshold time T5 from the 
detection of the disengagement of the buckle of the seatbelt 
by the buckle sWitch 6 and thereafter the seat sensor 2L, 2R 

Jan. 13, 2011 

detects that the seating load equal to or greater than the sixth 
threshold load W6 that is larger than the third threshold load 
W3 is maintained for the seventh threshold time T7 that is 
shorter than the sixth threshold time T6 regardless of Whether 
or not the seating load equal to or greater than the third 
threshold load W3 is maintained for the sixth threshold time 
T6. 

[0090] Accordingly, in addition to the case Where the 
vehicle is being sloWly accelerated as mentioned above, the 
case Where the vehicle is being rapidly accelerated is distin 
guishable from the case Where the adult is seated on the seat 
1, thereby further accurately determining the seat occupancy 
state of the seat 1. 

[0091] The load detecting portion include one seat sensor 
2L mounted at a left portion of the seat cushion 11 and one 
seat sensor 2R mounted at a right portion of the seat cushion 
11. 

[0092] Accordingly, the seating load unevenly applied to 
either the left or right portion of the seat cushion 11 may be 
detectable. 
[0093] The controller 3 calculates the seating load by a sum 
of loads detected by the seat sensors 2L and 2R. 
[0094] Accordingly, even in a case Where the seating load is 
unevenly applied to either the left or right portion of the seat 
1, the change in seating load is accurately detectable. 
[0095] The seat sensors 2L and 2R are mounted at a rear 
portion of the seat cushion 11. 
[0096] Accordingly, the load generated by the passenger or 
the child seat is easily applied to the seat sensors 2L and 2R 
provided at the rear portion of the seat cushion 11. Thus, in a 
case Where the seat sensors 2L and 2R are not provided at the 
front portion of the seat cushion 11, the load applied to the 
seat cushion 11 is accurately detectable. The accurate deter 
mination of the seat occupancy state of the seat 1 and the 
reduced cost of the seat 1 resulting from the reduced number 
of seat sensors 2L and 2R are compatible With each other. 

[0097] The principles, preferred embodiment and mode of 
operation of the present invention have been described in the 
foregoing speci?cation. HoWever, the invention Which is 
intended to be protected is not to be construed as limited to the 
particular embodiments disclosed. Further, the embodiments 
described herein are to be regarded as illustrative rather than 
restrictive. Variations and changes may be made by others, 
and equivalents employed, Without departing from the spirit 
of the present invention. Accordingly, it is expressly intended 
that all such variations, changes and equivalents Which fall 
Within the spirit and scope of the present invention as de?ned 
in the claims, be embraced thereby. 

1. An apparatus for determining a seat occupancy, com 
prising: 

a load detecting portion provided at a seated portion of a 
seat for a vehicle and detecting a seating load applied to 
the seated portion; 

a seatbelt detecting portion detecting an engagement of a 
buckle of a seatbelt provided at the seat; and 

a seat occupancy determining portion determining that an 
adult is seated on the seat in a case Where the seating load 
equal to or greater than a predetermined ?rst load is 
detected by the load detecting portion and determining a 
child seat placed state Where a child seat is placed on the 
seat and fastened by the seatbelt in a case Where the 
seating load smaller than the ?rst load is detected by the 
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load detecting portion and the engagement of the buckle 
of the seatbelt is detected by the seatbelt detecting por 
tion, 

the seat occupancy determining portion maintaining a 
determination result of the child seat placed state even 
When the seating load becomes equal to or greater than 
the ?rst load in a case Where a predetermined determi 
nation result retention condition is satis?ed after the 
child seat placed state is determined. 

2. The apparatus according to claim 1, Wherein the deter 
mination result retention condition for maintaining the deter 
mination result of the child seat placed state includes an 
elapse of a predetermined ?rst time after the determination of 
the child seat placed state. 

3. The apparatus according to claim 1, Wherein the deter 
mination result retention condition for maintaining the deter 
mination result of the child seat placed state includes an 
elapse of a predetermined ?rst time after the determination of 
the child seat placed state and an acceleration of the vehicle, 
at Which the seat is mounted, being equal to or greater than a 
predetermined value. 

4. The apparatus according to claim 1, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within a set time from a detection of 
a disengagement of the buckle of the seatbelt by the seatbelt 
detecting portion and thereafter the load detecting portion 
detects that the seating load equal to or greater than the ?rst 
load is maintained for a predetermined second time. 

5. The apparatus according to claim 2, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within a set time from a detection of 
a disengagement of the buckle of the seatbelt by the seatbelt 
detecting portion and thereafter the load detecting portion 
detects that the seating load equal to or greater than the ?rst 
load is maintained for a predetermined second time. 

6. The apparatus according to claim 3, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within a set time from a detection of 
a disengagement of the buckle of the seatbelt by the seatbelt 
detecting portion and thereafter the load detecting portion 
detects that the seating load equal to or greater than the ?rst 
load is maintained for a predetermined second time. 

7. The apparatus according to claim 4, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within the set time from the detection 
of the disengagement of the buckle of the seatbelt by the 
seatbelt detecting portion and thereafter the load detecting 
portion detects that the seating load equal to or greater than a 
predetermined second load that is larger than the ?rst load is 
maintained for a predetermined third time that is shorter than 
the second time regardless of Whether or not the seating load 
equal to or greater than the ?rst load is maintained for the 
second time. 

8. The apparatus according to claim 5, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within the set time from the detection 
of the disengagement of the buckle of the seatbelt by the 
seatbelt detecting portion and thereafter the load detecting 
portion detects that the seating load equal to or greater than a 
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predetermined second load that is larger than the ?rst load is 
maintained for a predetermined third time that is shorter than 
the second time regardless of Whether or not the seating load 
equal to or greater than the ?rst load is maintained for the 
second time. 

9. The apparatus according to claim 6, Wherein the seat 
occupancy determining portion determines that the adult is 
seated on the seat in a case Where the adult is not determined 
to be seated on the seat Within the set time from the detection 
of the disengagement of the buckle of the seatbelt by the 
seatbelt detecting portion and thereafter the load detecting 
portion detects that the seating load equal to or greater than a 
predetermined second load that is larger than the ?rst load is 
maintained for a predetermined third time that is shorter than 
the second time regardless of Whether or not the seating load 
equal to or greater than the ?rst load is maintained for the 
second time. 

10. The apparatus according to claim 1, Wherein the load 
detecting portion includes one load detecting device mounted 
at a left portion of the seated portion and one load detecting 
device mounted at a right portion of the seated portion. 

11. The apparatus according to claim 2, Wherein the load 
detecting portion includes one load detecting device mounted 
at a left portion of the seated portion and one load detecting 
device mounted at a right portion of the seated portion. 

12. The apparatus according to claim 3, Wherein the load 
detecting portion includes one load detecting device mounted 
at a left portion of the seated portion and one load detecting 
device mounted at a right portion of the seated portion. 

13. The apparatus according to claim 4, Wherein the load 
detecting portion includes one load detecting device mounted 
at a left portion of the seated portion and one load detecting 
device mounted at a right portion of the seated portion. 

14. The apparatus according to claim 7, Wherein the load 
detecting portion includes one load detecting device mounted 
at a left portion of the seated portion and one load detecting 
device mounted at a right portion of the seated portion. 

15. The apparatus according to claim 10, Wherein the seat 
occupancy determining portion calculates the seating load by 
a sum of loads detected by the load detecting devices. 

16. The apparatus according to claim 10, Wherein the load 
detecting devices are mounted at a rear portion of the seated 
portion. 

17. The apparatus according to claim 11, Wherein the load 
detecting devices are mounted at a rear portion of the seated 
portion. 

18. The apparatus according to claim 12, Wherein the load 
detecting devices are mounted at a rear portion of the seated 
portion. 

19. The apparatus according to claim 15, Wherein the load 
detecting devices are mounted at a rear portion of the seated 
portion. 

20. A method for determining a seat occupancy, compris 
ing: 

detecting a seating load applied to a seated portion of a seat 
for a vehicle; 

detecting an engagement or a disengagement of a buckle of 
a seatbelt provided at the seat; 

determining an adult seated on the seat in a case Where the 
seating load equal to or greater than a predetermined ?rst 
load is detected; 

determining a child seat placed state Where a child seat is 
placed on the seat and fastened by the seatbelt in a case 
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Where the seating load smaller than the ?rst load is 
detected and the engagement of the buckle of the seatbelt 
is detected; and 

retaining a determination result of the child seat placed 
state even When the seating load becomes equal to or 
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greater than the ?rst load in a case Where a predeter 
mined determination result retention condition is satis 
?ed after the child seat placed state is determined. 

* * * * * 
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