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APPARATUS FOR CLASSIFYING 
PASSENGERS IN VEHICLE 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. The present application claims priority to Korean 
Patent Application No. 10-2014-0162896, filed Nov. 20, 
2014, the entire contents of which is incorporated herein for 
all purposes by this reference. 

TECHNICAL FIELD 

0002 The present disclosure relates to an apparatus for 
classifying passengers in vehicles as adults or Small children. 

BACKGROUND 

0003. In case of an accident, if a small child is sitting in a 
passenger seat with an airbag, the apparatus for classifying 
passengers detects the passenger and does not deploy the 
airbag to protect the Small child. 
0004 Conventional apparatuses for classifying passen 
gers adopt a method using dielectric permittivity of an object 
on a seat in order to classify passengers as Small children or 
adults. Another method is to classify passengers as Small 
children or female adults using two strain gauge sensors 
installed at a position where a seat frame is mounted. 
0005 FIG. 1 is a view illustrating a conventional apparatus 
for classifying passengers in vehicles. A thin bladder 1 filled 
with liquid is installed under a seat cushion, and a pressure 
sensor 2 senses an amount of liquid leaking out of the bladder 
1 to classify passengers as Small children or female adults. 
0006. Also, a BTS (belt tension sensor)3 mounted to a seat 
belt measures belt tension to detect small children. 

0007. However, in case of the above conventional meth 
ods, as Such a device demands a costly BTS, the price or 
weight of the device may be increased. Additionally, freedom 
of buckle design is reduced and a packaging problem may 
OCCU. 

0008. The foregoing is intended merely to aid in the under 
standing of the background of the present inventive concept, 
and is not intended to mean that the present inventive concept 
falls within the purview of the related art that is already 
known to those skilled in the art. 

SUMMARY 

0009. Accordingly, the embodiments of the present inven 
tive concept have been made keeping in mind the above 
problems, and an object of the present inventive concept is to 
provide an apparatus for classifying passengers in vehicles, 
which increases a performance margin. 
0010. An apparatus for classifying a passenger in a vehicle 
may include: a seat cushion for a seat in the vehicle, the seat 
cushion having an adult detection area and a child detection 
area; a first chamber, disposed in the adult detection area; a 
second chamber disposed in the child detection area; and a 
margin improvement unit including at least one pressure sen 
Sor configured to measure a first pressure based on a first 
weight applied to the first chamber and a second pressure 
based on a second weight applied to the second chamber. The 
margin improvement unit may be configured to output a first 
adjusted pressure value based on the first pressure and a 
second adjusted pressure value based on the second pressure 
the first weight is substantially equal to the second weight. 
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0011. The seat cushion has a front portion and a rear por 
tion. In certain embodiments, the first chamber may be dis 
posed in the rear portion of the seat cushion and the second 
chamber disposed in the front portion of the seat cushion. 
0012. In certain embodiments, the at least one pressure 
sensor may include first and second pressure sensors. The first 
pressure sensor may be configured to measure the first pres 
Sure, and the second pressure sensor may be configured to 
measure the second pressure. 
0013. A control unit may be included to classify a passen 
ger as an adult or as a small child according to at least one of 
the first and second adjusted pressure values output by the 
margin improvement unit. 
0014. In certain embodiments, the margin improvement 
unit may further include a first tube connecting the first cham 
ber to the pressure sensor, and a second tube connecting the 
second chamber to the pressure sensor. The first and second 
tubes may be configured to deliver working fluids to the 
pressure sensor. The first tube may have a smaller cross 
sectional area than the second tube. 
0015. In certain embodiments, the margin improvement 
unit may set a first gain value for the first weight or the first 
pressure and a second gain value for the second weight or the 
second pressure. The first gain value may be greater than the 
second gain value. 
0016. In certain embodiments, a temperature sensor may 
be included to measure a temperature of the passenger who 
sits on the seat, and the control unit may compensate at least 
one of the first and second pressures according to the tem 
perature measured by the temperature sensor. 
0017. In certain embodiments, when the seat is replaced 
with a new one, the control unit may learn a value for a vacant 
seat when changing seats and compensate at least one of the 
first and second pressures. 
0018. In certain embodiments, the control unit may com 
pensate at least one of the first and second pressures according 
to whether ALR is connected. 
0019. In certain embodiments, the control unit may deter 
mine whether an abnormal seating condition is satisfied, in 
which the first pressure or the second pressure is greater than 
a reference value and classify the passenger according to 
whether the abnormal seating condition is satisfied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The above and other objects, features and other 
advantages of the present inventive concept will be more 
clearly understood from the following detailed description 
taken in conjunction with the accompanying drawings, in 
which: 
0021 FIG. 1 is a view illustrating an apparatus for classi 
fying passengers in vehicles according to a conventional art; 
0022 FIG. 2 is a view illustrating a first embodiment of a 
margin improvement unit in an apparatus for classifying pas 
sengers in vehicles according to the present inventive con 
cept; 
0023 FIG.3 is a view illustrating a second embodiment of 
a margin improvement unit in an apparatus for classifying 
passengers in vehicles according to the present inventive con 
cept; 
0024 FIG. 4 is a schematic view illustrating an operation 
of a control unit and a connection between the control unit and 
sensors; and 
0025 FIG. 5 is a graph that compares a performance mar 
gin of classifying passengers in an apparatus for classifying 
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passengers according to an embodiment the present inventive 
concept with that of an apparatus according to conventional 
art. 

DETAILED DESCRIPTION 

0026 Exemplary embodiments according to the present 
inventive concept will be described in detail referring to 
accompanying drawings. 
0027. An apparatus for classifying passengers in vehicles 
according to an embodiment of the present inventive concept 
includes a plurality of chambers 12, a pressure sensor 14, and 
a margin improvement unit 15. 
0028 Concretely describing an embodiment of the 
present inventive concept referring to FIGS. 2 and 3, the 
chambers 12 are mounted in a seat cushion 10. The seat 
cushion has an adult detection area and a child detection area. 
The chambers 12 are arranged according to the detection 
aaS. 

0029. The adult detection area is mainly for detecting an 
adult, and the child detection area is mainly for detecting a 
small child. At least one of the chambers 12 may be installed 
in each area. In certain embodiments, the chambers 12 may be 
filled with working fluids. 
0030. In certain embodiments, a first chamber 12a, of the 
adult detection area, may be disposed at the rear of the seat 
cushion 10, and a second chamber 12b, of the child detection 
area, may be disposed in the front of the seat cushion 10. 
0031 However, the configuration mentioned above is just 
an embodiment. One or more chambers 12 may be installed in 
each the adult detection area and child detection area. The 
pressure sensor 14 measures pressures applied to each of the 
chambers 12. In certain embodiments, the pressure sensor 14 
may measure a first pressure, applied to the first chamber 12a. 
and a second pressure, applied to the second chamber 12b. 
Alternatively, in certain embodiments, individual pressure 
sensors 14 may measure pressures applied to each of the 
chambers 12. For example, a first pressure sensor 14a may 
measure the first pressure, applied to the first chamber 12a, 
and a second pressure sensor 14b may measure the second 
pressure, applied to the second chamber 12b. In certain 
embodiments, the pressure sensor 14 or the pressure sensors 
14a and 14b may recognize weight applied to each of the 
chambers 12 as a pressure value corresponding to the weight. 
Particularly, when the same weight is input to both the first 
chamber 12a, of the adult detection area, and the second 
chamber 12b, of the child detection area, a margin improve 
ment unit 15 according to an embodiment of the present 
inventive concept may be configured to output a first pressure 
value corresponding to the adult detection area, and a second 
pressure value, corresponding to the child detection area, 
wherein the first pressure value is greater than the second 
pressure value. The margin improvement unit 15 may output 
a first pressure value that is greater than the second pressure 
value, even though the corresponding applied weights may be 
the same. 
0032. Also, a control unit 20 may classify passengers as 
adults or Small children according to the pressure value of at 
least one of the adult detection area or of the child detection 
area, which is input by the margin improvement unit 15. 
0033 According to the above description, when an adult 
passenger sits down on a seat, the apparatus of an embodi 
ment of the present inventive concept increases a pressure 
value measured in the adult detection area compared to the 
conventional art through the margin improvement unit 15, 
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and outputs the increased pressure value. Therefore, a gap 
between pressure values of a small child and adult is repre 
sented to be high, and thus the performance margin of clas 
Sifying passengers is increased. Consequently, it is possible to 
clearly classify passengers as adults or Small children. 
0034. Also, when a small child passenger sits down on a 
seat, it is possible to detect the seating of the small child by a 
pressure value measured in the child detection area. 
0035. On the other hand, a first embodiment of a margin 
improvement unit 15 may be implemented by varying diam 
eters of a first tube 16a and a second tube 16b that respectively 
connect the first chamber 12a and the second chamber 12b to 
the pressure sensor 14. In certain embodiments, there may be 
a single pressure sensor 14 that is connected to both the first 
tube 16a and the second tube 16b. In other embodiments, a 
first pressure sensor 14a is connected to the first tube 16a, and 
a second pressure sensor 14b is connected to the second tube 
16b. 

0036 Referring to the embodiment shown in FIG. 2, the 
first tube 16a connected between the first chamber 12a and 
the first pressure sensor 14a delivers the weight that is applied 
to the first chamber 12a by flowing of working fluids to the 
pressure sensor 14. 
0037. In other words, when the weight of a passenger is 
applied to the chamber 12, the weight is applied to the work 
ing fluids inside the chamber 12, and the weight is delivered 
to the pressure sensor 14 through the tube 16. Accordingly, 
the pressure sensor 14 may measure a pressure value corre 
sponding to the weight. 
0038. In certain embodiments, the first tube 16a connected 
to the first chamber 12a of the adult detection area has a 
Smaller cross-section area than the second tube 16b con 
nected to the second chamber 12b of the child detection area. 

0039. In certain embodiments, as the first tube 16a con 
nected to the first chambers 12a has a different diameter than 
the second tube 16b connected to the second chamber 12b, the 
pressure delivered to the pressure sensor 14 may vary. 
0040. For example, when the diameter of the first tube 16a 
connected to the first chamber 12a is set to /2 of the diameter 
of the second tube 16b connected to the second chamber 12b, 
the pressure doubles. 
0041 Consequently, as the pressure measured in the adult 
detection area is highly increased, a performance margin of 
classifying passengers is increased so as to clearly classify 
passengers as adults or Small children. 
0042. On the other hand, a second embodiment of a mar 
gin improvement unit 15 may be implemented by differently 
setting again value for adjusting the pressure values respec 
tively measured in the adult detection area and child detection 
area. A third embodiment of a margin improvement unit 15 
combines elements of the first and second embodiments. 

0043 Referring to FIG. 3, in certain embodiments, in the 
control unit 10, the margin improvement unit 15 sets again 
value for the weight or for the pressure, both of which are 
measured in the first and second chambers 12a and 12b of the 
adult detection area and child detection area, respectively. In 
certain embodiments, the gain value for the adult detection 
area may be set to be higher than the gain value for the child 
detection area. 

0044. In certain embodiments, a larger gain value is set for 
the pressure value measured in the adult detection area, while 
a smaller gain value is set for the pressure value measured in 
the child detection area. 
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0045. For example, when the gain value of the adult detec 
tion area is set to be two times higher than the gain value of the 
child detection area, capability to detect an adults seating 
may be increased. 
0046 Consequently, as in certain embodiments, the pres 
Sure value measured in the adult detection area is highly 
increased, a performance margin of classifying passengers as 
adults or small children is increased, whereby performance of 
classifying passengers is improved. 
0047. Additionally, in certain embodiments, the control 
unit 20 may have capability to recognize a passenger's seat 
ing pattern by receiving temperature, ALR (Automatic Lock 
ing Retractor) connection signal, speed of a vehicle, and the 
like, as well as the pressure value. 
0048 For example, in certain embodiments, a temperature 
sensor 18 may be included to measure temperature of a pas 
senger who seats on the seat cushion 10. 
0049 Accordingly, in certain embodiments, the control 
unit 20 may compensate the pressure measured in the adult 
detection area and child detection area according to the tem 
perature measured by the temperature sensor 18. 
0050. This compensation may be desirable because even 
though the passengers with the same weight are seated, the 
pressure may vary depending on the temperature. Accord 
ingly, the control unit 20 may compensate the pressure 
depending on the temperature. 
0051. Additionally, in certain embodiments, when the 
seats in the vehicle are replaced, the control unit 20 may 
compensate the pressure value measured in the adult detec 
tion area and child detection area by learning values for a 
Vacant Seat. 

0052. When seats are replaced due to aging of seat trims or 
by provision of new seats, the value for the new vacant seat 
may be different from the value for the previous vacant seat. 
Accordingly, it is necessary to learn the value for the vacant 
seat, and the pressure value is compensated according to the 
learned value. Therefore, reliability and robustness of perfor 
mance of classifying passengers are improved. 
0053 Also, in certain embodiments, when receiving a sig 
nal of ALR connection as an input, the control unit 20 may 
determine whether ALR is connected, and according to that, 
may compensate the pressure value measured in the adult 
detection area and child detection area. 
0054. In certain embodiments, the ALR is a seat belt to 
fasten a child seat. 
0055. Often, when connecting the ALR, pressure caused 
by the ALR connection increases the weight of a small child, 
and thus the pressure value may be increased. Therefore, as 
the passenger may be wrongly recognized as an adult, it is 
desirable to compensate the pressure value according to 
whether the ALR is connected. 
0056. Also, the control unit 20 may classify passengers by 
determining whether an abnormal seating condition is satis 
fied, in which a pressure value more than a reference value is 
input to either the first chamber 12a, of the adult detection 
area, or the second chamber 12b, of the child detection area. 
0057 For example, in embodiments where the first cham 
ber 12a, of the adult detection area, is disposed at the rear of 
the seat cushion 10, when an adult passenger sits such that his 
or her buttocks is close to the seatback, the weight of the 
passenger is distributed to the first chamber 12b disposed at 
the rear of the seat cushion 10 and to the seatback. Accord 
ingly, the weight of the passenger may not be applied to the 
front of the seat cushion 10. 
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0058. In other words, in the case of the abnormal seating 
pose described above, as only about 50% of a reference 
weight of the adult passenger may be detected in the first 
chamber 12a, is the weight of the adult passenger may be 
measured less than a reference weight that includes the sum of 
the weight of a small child and the weight of a dummy. 
Consequently, when the abnormal seating condition is satis 
fied as described above, even though the measured weight 
detected in the first chamber 12a, which in this embodiment is 
at the rear of the seat, may be less than the reference weight it 
may be determined that an adult passenger is seated. For 
another example, in embodiments where the second chamber 
12b, of the child detection area, is disposed in the front of the 
seat cushion 10, when an adult passenger sits down on a seat 
in slouched position, or when he or she lies down on the seat 
such that his or her buttocks is located on the front part of the 
seat cushion 10, the weight of the passenger may be distrib 
uted to the second chamber 12b disposed in the front of the 
seat cushion 10 and to the passenger's feet. In this case, the 
weight of the passenger may not be applied to the rear of the 
seat cushion 10. 
0059. In other words, in the case of the abnormal seating 
pose described above, only about 50% of a reference weight 
of the adult passenger is detected in the front chamber 12, and 
thus the measured weight may be less than a reference weight 
that includes the sum of the weight of a small child and the 
weight of a dummy. Consequently, when the abnormal seat 
ing condition is satisfied as described above, even though the 
weight detected in the second chamber 12b, disposed in the 
front of the seat, may be less than the reference weight, it may 
be determined that an adult passenger is seated. 
0060. As described above, when an adult passenger sits 
down on a seat, in certain embodiments, a pressure value 
measured in an adult detection area is increased compared to 
conventional art through a margin improvement unit 15, and 
the increased value is output. Therefore, a performance mar 
gin of classifying passengers is increased. An apparatus of 
certain embodiments of the present inventive concept has the 
capability to recognize a passenger's seating pattern by revis 
ing the pressure value according to one or more of a tempera 
ture of a passenger, the weight of an empty vehicle, and an 
ALR connection. Therefore, a gap between pressure values of 
a small child and adult is represented to be high as shown in 
FIG. 5. Consequently, performance of classifying passengers 
is highly improved, whereby it is possible to clearly classify 
passengers as adults or Small children. 
0061 Although embodiments of the present inventive 
concept have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and Substitutions are possible, without departing 
from the scope and spirit of the inventive concept as disclosed 
in the accompanying claims. 
What is claimed is: 
1. An apparatus for classifying a passenger in a vehicle, 

comprising: 
a seat cushion for a seat in the vehicle, the seat cushion 

having an adult detection area and a child detection area; 
a first chamber disposed in the adult detection area; 
a second chamber disposed in the child detection area; and 
a margin improvement unit comprising at least one pres 

Sure sensor configured to measure a first pressure based 
on a first weight applied to the first chamber and a second 
pressure based on a second weight applied to the second 
chamber, the margin improvement unit configured to 
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output a first adjusted pressure value based on the first 
pressure and a second adjusted pressure value based on 
the second pressure, wherein the first adjusted pressure 
value is greater than the second adjusted pressure value 
when the first weight is Substantially equal to the second 
weight. 

2. The apparatus of claim 1, wherein the seat cushion has a 
front portion and a rear portion, the first chamber is disposed 
in the rear portion, and the second chamber is disposed in the 
front portion. 

3. The apparatus of claim 1, wherein the at least one pres 
Sure sensor includes first and second pressure sensors, the first 
pressure sensor is configured to measure the first pressure, 
and the second pressure sensor is configured to measure the 
second pressure. 

4. The apparatus of claim 1, further comprising, 
a control unit for classifying a passenger as an adult or as a 

Small child according to at least one of the first and 
second adjusted pressure values output by the margin 
improvement unit. 

5. The apparatus of claim 4, wherein the margin improve 
ment unit further comprises a first tube connecting the first 
chamber to the pressure sensor, and a second tube connecting 
the second chamber to the pressure sensor, 

the first and second tubes are configured to deliver working 
fluids to the pressure sensor, 
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and the first tube has a smaller cross-sectional area than the 
second tube. 

6. The apparatus of claim 4, wherein the margin improve 
ment unit sets a first gain value for the first weight or for the 
first pressure and a second gain value for the second weight or 
the second pressure, and the first gain value is greater than the 
second gain value. 

7. The apparatus of claim 4, further comprising a tempera 
ture sensor configured to measure a temperature of the pas 
senger who sits on the seat, 

wherein the control unit compensates at least one of the 
first and second pressures according to the temperature 
measured by the temperature sensor. 

8. The apparatus of claim 4, wherein when the seat is 
replaced with a new one, the control unit learns a value for a 
vacant seat and compensates at least one of the first and 
second pressures. 

9. The apparatus of claim 4, wherein the control unit com 
pensates at least one of the first and second pressures accord 
ing to whether ALR is connected. 

10. The apparatus of claim 4, wherein the control unit 
determines whether an abnormal seating condition is satis 
fied, in which the first pressure or the second pressure is 
greater than a reference value, and classifies the passenger 
according to whether the abnormal seating condition is satis 
fied. 


