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( 57 ) ABSTRACT 
An occupant assist apparatus ( 12 ) has : a receiving device 
( 121 ) for receiving an occupant information relating to an 
occupant of a vehicle ; an estimating device ( 122 ) for esti 
mating , on the basis of the occupant information , at least one 
of a desire of the occupant to urinate and a desire of the 
occupant to defecate in a future than a timing when the 
occupant information is received ; and an executing device 
( 123 ) for executing an occupant assist on the basis of a result 
of an estimation by the estimating device . 
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OCCUPANT ASSIST APPARATUS 

TECHNICAL FIELD 

[ 0001 ] The present invention relates to a technical field of 
an occupant assist apparatus that is configured to estimate at 
least one of a desire of an occupant to urinate and a desire 
of the occupant to defecate and to execute an occupant assist 
based on the estimated result , for example . 

already feels the desire to urinate or to defecate now has a 
room for improvement in executing the occupant assist more 
appropriately . 
[ 0006 ] The above described technical problem is one 
example of the technical problem to be solved by the present 
invention . It is therefore an object of the present invention 
to provide , for example , an occupant assist apparatus that is 
configured to estimate at least one of a desire of an occupant 
to urinate and a desire of the occupant to defecate and to 
execute an occupant assist based on the estimated result 
more appropriately . BACKGROUND ART 

[ 0002 ] A Patent Literature 1 discloses an autonomous 
vehicle that is configured to change a vehicle mode on the 
basis of a result of determining at least one of a desire of an 
occupant of the vehicle to urinate and a desire of the 
occupant to defecate . Specifically , the Patent Literature 1 
discloses the autonomous vehicle that is configured to 
determine a condition of the desire of the occupant to urinate 
and the desire of the occupant to defecate on the basis of 
both of a result of recognizing a captured image of the 
occupant and a voice of the occupant and to change the 
vehicle mode to a forced autonomous driving mode by 
which a destination is set to the nearest place having a 
restroom ( i.e. a toilet ) when it is determined that the occu 
pant feels the desire to urinate or defecate . 
[ 0003 ] There is a Patent Literature 2 as another document 
relating to the present invention . The Patent Literature 2 
discloses an excretion predicting apparatus that is configured 
to predict an excretion of a target person on the basis of a 
stage of a sleeping of the sleeping target person who is cared 
in a care house . 

Solution to Problem 
[ 0007 ] One aspect of an occupant assist apparatus of the 
present invention has : a receiving device that is configured 
to receive an occupant information relating to an occupant of 
a vehicle ; an estimating device that is configured to estimate , 
on the basis of the occupant information , at least one of a 
desire of the occupant to urinate and a desire of the occupant 
to defecate in a future than a timing when the occupant 
information is received ; and an executing device that is 
configured to execute an occupant assist on the basis of a 
result of an estimation by the estimating device . 

BRIEF DESCRIPTION OF DRAWINGS 

CITATION LIST 

[ 0008 ] FIG . 1 is a block diagram that illustrates a structure 
of a vehicle in a present embodiment . 
[ 0009 ] FIG . 2 is a flowchart that illustrates a flow of an 
assist operation in the present embodiment . 
[ 0010 ] FIG . 3 Each of FIG . 3A and FIG . 3B is a cross 
sectional view that illustrates a condition of a bladder . 
[ 0011 ] FIG . 4 Each of FIG . 4A and FIG . 4B is a cross 
sectional view that illustrates a condition of a urinary 
sphincter . 
[ 0012 ] FIG . 5 is a cross - sectional view that illustrates a 
detect apparatus that is placed at a seating surface of a seat 
of a vehicle . 
[ 0013 ] FIG . 6 is a diagram that illustrates a relationship 
between a facial expression of an occupant and at least one 
of a desire to urinate and a desire to defecate . 

Patent Literature 

[ Patent Literature 1 ] Japanese Unexamined Patent 
Application Publication No. 2018-055691 

[ Patent Literature 2 ] Japanese Unexamined Patent 
Application Publication No. 2013-153820 

DESCRIPTION OF EMBODIMENTS 
SUMMARY OF INVENTION 

Technical Problem 

[ 0004 ] The autonomous vehicle disclosed in the Patent 
Literature 1 determines that the occupant feels the desire to 
urinate or defecate when the captured image of the occupant 
shows that the occupant squirms and the occupant utters a 
voice of “ the restroom ( the toilet ) ” or “ I almost pee my 
pants ” . Namely , the autonomous vehicle disclosed in the 
Patent Literature 1 changes the vehicle mode on condition 
that the occupant already feels the desire to urinate or 
defecate at the timing of the determination ( namely , now ) . 
The autonomous vehicle disclosed in the Patent Literature 1 
has a room for improvement in changing the vehicle mode 
more appropriately . 
[ 0005 ] Moreover , not only the autonomous vehicle that is 
configured to change the vehicle mode on the basis of the 
result of determining at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
but also an occupant assist apparatus that is configured to 
execute any occupant assist on condition that the occupant 

[ 0014 ] Hereinafter , with reference to drawings , one 
embodiment of the occupant assist apparatus of the present 
invention will be described . In the following description , a 
vehicle 1 to which one embodiment of the occupant assist 
apparatus of the present invention is adapted will be 
described . 
[ 0015 ] ( 1 ) Structure of Vehicle 1 
[ 0016 ] Firstly , with reference to FIG . 1 , a structure of the 
vehicle 1 in the present embodiment will be explained . FIG . 
1 is a block diagram that illustrates the structure of the 
vehicle 1 in a present embodiment . 
[ 0017 ] As illustrated in FIG . 1 , the vehicle 1 has : a detect 
apparatus 111 ; a navigation apparatus 112 ; a personal infor 
mation DB ( DataBase ) 113 ; a driving assist sensor 114 ; a 
CAN ( Control Area Network ) 115 ; an EU ( Electronic Con 
trol Unit ) 12 that is one example of an “ occupant assist 
apparatus ” or a “ controller ” in a below described additional 
statement , a display 131 , a driving unit 132 ; an air condi 
tioning apparatus 133 ; and a massage apparatus 134 . 
[ 0018 ] The detect apparatus 111 is a detect apparatus that 
is configured to detect an occupant information relating to an 
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occupant ( for example , at least one of a driver and a 
passenger ) of the vehicle 1. Especially in the present 
embodiment , the detect apparatus 111 is configured to detect 
the occupant information that has some relation with at least 
one of a desire of the occupant to urinate and a desire of the 
occupant to defecate . A biological information of the occu 
pant is one specific example of the occupant information that 
is detectable by the detect apparatus 111. Note that the 
biological information in the present embodiment includes 
not only an information relating to a vital sign of the 
occupant but also any information that varies depending on 
a condition of the occupant and a variation of which is 
detectable by using a method of some kind . A detected result 
of the detect apparatus 111 ( namely , the occupant informa 
tion ) is outputted to the ECU 12 . 
[ 0019 ] The navigation apparatus 112 is configured to 
execute a navigation operation to the vehicle 1. Especially in 
the present embodiment , the navigation apparatus 112 is 
configured to output , to the ECU 12 , the occupant informa 
tion ( especially , the occupant information that has some 
relation with at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate ) that is 
unique to the navigation operation . 
[ 0020 ] The personal information DB 113 is an apparatus 
that is configured to store a personal information of the 
occupant that is one specific example of the occupant 
information . Especially , the personal information DB 113 is 
configured to store the personal information that has some 
relation with at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate . The 
personal information may be inputted to the personal infor 
mation DB 113 via an information terminal ( for example , a 
smart phone and the like ) by the occupant . The personal 
information may be inputted to the personal information DB 
113 via an apparatus that is configured to receive ( in other 
words , collect ) the personal information ( for example , a 
smart phone having a sensor and / or an application for 
receiving ( in other words , collecting ) the personal informa 
tion and the like ) without the input from the occupant . The 
occu information stored in the personal information DB 
113 ( namely , the personal information ) is outputted to the 
ECU 12. Note that the vehicle 1 may not have the personal 
information DB 113 necessarily . In this case , the persona 
information may be transmitted to the ECU 12 from the 
personal information DB 113 that is placed outside of the 
vehicle 1 ( for example , the personal information DB 113 that 
is placed in a mobile terminal of the occupant or an external 
server ) 
[ 0021 ] The driving assist sensor 114 is an apparatus that is 
configured to detect a condition ( in other words , a behavior ) 
of the vehicle 1 that is driven by the occupant . It can be said 
that an information relating to the condition of the vehicle 1 
is one specific example of the occupant information , because 
the condition of the vehicle 1 results from the driving by the 
occupant . Especially , the driving assist sensor 114 is con 
figured to detect the condition of the vehicle 1 ( namely , the 
occupant information ) hat has some relation with at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate . At least one of a brake frequency , an 
acceleration condition of the vehicle 1 and an inter - vehicular 
distance is one example of this condition of the vehicle 1. In 
this case , the driving assist sensor 114 may include at least 
one of a brake pedal sensor , a speed sensor , a millimeter 
wave radar , an ultrasonic sensor and a camera ( for example , 

a vehicle exterior monitoring camera ) , for example . A 
detected result of the driving assist sensor 114 ( namely , the 
occupant information ) is outputted to the ECU 12 . 
[ 0022 ] The CAN 115 is a network through which the 
information relating to the condition of the vehicle 1 is 
transmitted . The ECU 12 receives the occupant information 
( for example , the occupant information relating to the con 
dition of the vehicle 1 that has some relation with at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate ) via the CAN 115 . 
[ 0023 ] The ECU 12 is configured to control entire opera 
tion of the vehicle 1. Especially in the present embodiment , 
the ECU 12 is configured to estimate at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate and to execute an assist operation for 
executing an occupant assist based on an estimated result . In 
order to execute the assist operation , the ECU 12 includes , 
as processing blocks that are logically realized in the ECU 
12 , an information receiving unit 121 that is one example of 
a “ receiving device ” in the below described additional 
statement , a toilet desire estimating unit 122 that 
example of an “ estimating device ” in the below described 
additional statement and an assist executing unit 123 that is 
one example of an “ executing device ” in the below 
described additional statement . Although the operation of 
each of the information receiving unit 121 , the toilet desire 
estimating unit 122 and the assist executing unit 123 will be 
described later in detail with reference to the FIG . 2 and so 
on , it is briefly described here . The information receiving 
unit 121 is configured to receive the occupant information 
from the detect apparatus 111 , the navigation apparatus 112 , 
the personal information DB 113 , the driving assist sensor 
114 and the CAN 115. The toilet desire estimating unit 122 
is configured to estimate at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
on the basis of the occupant information received by the 
information receiving unit 121. The assist executing unit 123 
is configured to determine a content of the occupant assist 
that is provided to the occupant on the basis of an estimated 
result of the toilet desire estimating unit 122 and to execute 
the occupant assist having the determined content . 
[ 0024 ] The display 131 is an apparatus that is configured 
to display a desired information . The display 131 may be a 
display of the navigation apparatus 112. The driving unit 132 
is a unit of apparatuses of the vehicle 1 used for driving the 
vehicle 1. The driving unit 132 includes at least one of a 
power source of the vehicle 1 ( for example , at least one of 
an engine and a motor ) , a brake apparatus of the vehicle 1 
and a steering apparatus of the vehicle 1 , for example . The 
air conditioning apparatus 133 is an apparatus that is con 
figured to control a temperature in a vehicle cabin of the 
vehicle 1. The massage apparatus 134 is an apparatus that is 
configured to massage the occupant . Each of the display 
131 , the driving unit 132 , the air conditioning apparatus 133 
and the massage apparatus 134 is used for executing the 
occupant assist . 
[ 0025 ] ( 2 ) Flow of Assist Operation 
[ 0026 ] Next , with reference to FIG . 2 , a flow of the assist 
operation executed by the ECU 12 will be described . FIG . 2 
is a flowchart that illustrates the flow of the assist operation 
in the present embodiment . 
[ 0027 ] As illustrated in FIG . 2 , the information receiving 
unit 121 receives the occupant information from each of the 
detect apparatus 111 , the navigation apparatus 112 , 1the 
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personal information DB 113 , the driving assist sensor 114 
and the CAN 115 ( a step S11 ) . For example , the information 
receiving unit 121 receives the biological information that is 
one specific example of the occupant information from the 
detect apparatus 111. For example , the information receiving 
unit 121 receives the occupant information that is unique to 
the navigation operation from the navigation apparatus 112 . 
For example , the information receiving unit 121 receives the 
personal information that is one specific example of the 
occupant information from the personal information DB 
113. For example , the information receiving unit 121 
receives the information relating to the condition of the 
vehicle 1 that is one specific example of the occupant 
information from each of the driving assist sensor 114 and 
the CAN 115 . 
[ 0028 ] Then , the toilet desire estimating unit 122 estimates 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate ( namely , the toilet desire 
of the occupant ) on the basis of the occupant information 
received by the information receiving unit 121 at the step 
s11 ( a step S12 ) . As described above , the occupant infor 
mation received by the information receiving unit 121 at the 
step S11 is the information that has some relation with at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate . Thus , the toilet desire 
estimating unit 122 is capable of estimating at least one of 
the desire of the occupant to urinate and the desire of the 
occupant to defecate on the basis of the occupant informa 
tion . 
[ 0029 ] The operation of estimating at least one of the 
desire to urinate and the desire to defecate may include 
operation of estimating at least one of the current desire of 
the occupant to urinate and the current desire of the occupant 
to defecate . In this case , the toilet desire estimating unit 122 
may estimate whether or not the occupant feels at least one 
of the desire to urinate and the desire to defecate now . Note 
that “ at least one of the current desire to urinate and the 
current desire to defecate ” in the present embodiment may 
mean at least one of the desire to urinate and the desire to 
defecate at a timing when the information receiving unit 121 
receives the occupant information . 
[ 0030 ] The operation of estimating at least one of the 
desire to urinate and the desire to defecate may include an 
operation of estimating an intensity ( in other words , a 
strength ) of at least one of the desire to urinate and the desire 
to defecate which the occupant feels now . For example , the 
toilet desire estimating unit 122 may estimate an intensity 
score ( in other words , a strength score ) that represents the 
intensity of at least one of the desire to urinate and the desire 
to defecate which the occupant feels now . For example , the 
toilet desire estimating unit 122 may estimate which of a 
plurality of intensity levels the intensity of at least one of the 
desire to urinate and the desire to defecate which the 
occupant feels now belongs to . 
[ 0031 ] The operation of estimating at least one of the 
desire to urinate and the desire to defecate may include an 
operation of estimating at least one of the future desire of the 
occupant to urinate and the future desire of the occupant to 
defecate , in addition to or instead of the operation of 
estimating at least one of the current desire of the occupant 
to urinate and the current desire of the occupant to defecate . 
For example , the toilet desire estimating unit 122 may 
estimate when the occupant feels at least one of the desire to 
urinate and the desire to defecate under the situation where 

the occupant does not yet feel at least one of the desire to 
urinate and the desire to defecate now . For example , the 
toilet desire estimating unit 122 may estimate whether or not 
the occupant feels at least one of the desire to urinate and the 
desire to defecate in the near future under the situation where 
the occupant does not yet feel at least one of the desire to 
urinate and the desire to defecate now . Note that “ at least one 
of the future desire to urinate and the future desire to 
defecate ” in the present embodiment may mean at least one 
of the desire to urinate and the desire to defecate in the future 
than the timing when the information receiving unit 121 
receives the occupant information . 
[ 0032 ] The operation of estimating at least one of the 
desire to urinate and the desire to defecate may include an 
operation of estimating the intensity of at least one of the 
desire to urinate and the desire to defecate that is estimated 
to be felt by the occupant in the future . Note that the 
operation of estimating the intensity of at least one of the 
desire to urinate and the desire to defecate may include an 
operation of estimating the intensity score that represents the 
intensity of at least one of the desire to urinate and the desire 
to defecate and may include an operation of estimating 
which of the plurality of intensity levels the intensity of at 
least one of the desire to urinate and the desire to defecate 
belongs to , as described above . For example , the toilet desire 
estimating unit 122 may estimate the intensity of at least one 
of the desire to urinate and the desire to defecate at a desired 
timing in the future that is estimated to be felt by the 
occupant in the future under the situation where the occu 
pant does not yet feel at least one of the desire to urinate and 
the desire to defecate now . For example , the toilet desire 
estimating unit 122 may estimate how the intensity of at 
least one of the desire to urinate and the desire to defecate 
that is estimated to be felt by the occupant in the future 
varies as time elapses under the situation where the occupant 
does not yet feel at least one of the desire to urinate and the 
desire to defecate now . For example , the toilet desire esti 
mating unit 122 may estimate how much the intensity of at 
least one of the desire to urinate and the desire to defecate 
is at a desired timing in the future under the situation where 
the occupant already feels at least one of the desire to urinate 
and the desire to defecate now . For example , the toilet desire 
estimating unit 122 may estimate how the intensity of at 
least one of the desire to urinate and the desire to defecate 
varies in the future ( typically , how the intensity of at least 
one of the desire to urinate and the desire to defecate 
increases in the future ) under the situation where the occu 
pant already feels at least one of the desire to urinate and the 
desire to defecate now . 
[ 0033 ] Note that the operation of estimating the future 
desire of the occupant to urinate under the situation where 
the occupant does not yet feel the desire to urinate corre 
sponds to an operation of estimating the future desire of the 
occupant to urinate before the occupant feels ( namely , is 
conscious of or is aware of ) the desire to urinate . Similarly , 
the operation of estimating the future desire of the occupant 
to defecate under the situation where the occupant does not 
yet feel the desire to defecate corresponds to an operation of 
estimating the future desire of the occupant to defecate 
before the occupant feels ( namely , is conscious of or is 
aware of ) the desire to defecate . 
[ 0034 ] The operation of estimating at least one of the 
desire to urinate and the desire to defecate may include an 
operation of estimating a time period from now during 
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which the occupant can withstand at least one of the desire 
to urinate and the desire to defecate ( namely , withstands at 
least one of an urge to urinate and an urge to defecate ) that 
is already felt by the occupant now . The operation of 
estimating at least one of the desire to urinate and the desire 
to defecate may include an operation of estimating a time 
period from now or from a desired timing in the future 
during which the occupant can withstand at least one of the 
desire to urinate and the desire to defecate that is estimated 
to be felt by the occupant in the future . Note that there is a 
high possibility that the time period during which the 
occupant can withstand at least one of the desire to urinate 
and the desire to defecate becomes shorter as the intensity of 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate becomes stronger . Thus , 
it can be said that the operation of estimating the time period 
during which the occupant can withstand at least one of the 
desire to urinate and the desire to defecate corresponds to an 
operation of estimating the intensity of at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate in terms of a time . In this case , the toilet 
desire estimating unit 122 may estimate the intensity of at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate on the basis of the 
occupant information and estimate the time period during 
which the occupant can withstand at least one of the desire 
to urinate and the desire to defecate on the basis of the 
estimated intensity . Alternatively , the toilet desire estimating 
unit 122 may directly estimate the time period during which 
the occupant can withstand at least one of the desire to 
urinate and the desire to defecate on the basis of the 
occupant information . 
[ 0035 ] The toilet desire estimating unit 122 may estimate 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate by using a calculation 
model ( for example , a calculation model using a neural 
network ) to which the occupant information is inputted as an 
input information and from which the result of estimating at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate is outputted as an output 
information . This calculation model may be generated or 
learned on the basis of the occupant information that is 
received from a certain test subject person ( alternatively , the 
actual occupant ) . This calculation model may be generated 
or learned on the basis of an information relating to at least 
one of the desire to urinate and the desire to defecate that is 
actually felt by the test subject person during the occupant 
information being received . Alternatively , for example , the 
toilet desire estimating unit 122 may estimate at least one of 
the desire of the occupant to urinate and the desire of the 
occupant to defecate by using a correlation information ( for 
example , a table information and the like ) that represents a 
correlation between the occupant information and at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate . This correlation information may 
be generated in advance on the basis of the occupant 
information that is received from a certain test subject 
person ( alternatively , the actual occupant ) and the informa 
tion relating to at least one of the desire to urinate and the 
desire to defecate that is actually felt by the test subject 
person during the occupant information being received . The 
toilet desire estimating unit 122 may estimate at least one of 
the desire of the occupant to urinate and the desire of the 
occupant to defecate by using another estimating method , of 

course . Note that the estimating method used by the toilet 
desire estimating unit 122 ( for example , each of the esti 
mating method using the calculation model and the estimat 
ing method using the correlation information , as described 
above ) may be improved by using the occupant information 
and the like an amount of which is massive to some extent 
( for example , a massive amount of the occupant information 
and the like that is equivalent to a big data ) , in order to 
improve an accuracy of estimating at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate on the basis of the occupant information . 
[ 0036 ] Next , one specific example of the occupant infor 
mation ( namely , one specific example of each of the bio 
logical information , the occupant information that is unique 
to the navigation operation , the personal information and the 
information relating to the condition of the vehicle 1 ) and the 
reason why at least one of the desire to urinate and the desire 
to defecate is estimated on the basis of the occupant infor 
mation will be described . 
[ 0037 ] An information relating to a condition of an inside 
of a body of the occupant ( for example , a condition of an 
organ that has a relation with at least one of an urination and 
a defecation ) is one specific example of the biological 
information that has some relation with at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . Specifically , a bladder is one specific 
example of the organ that has a relation with the urination . 
The bladder becomes larger ( namely , enlarges or expands ) 
as illustrated in FIG . 3A , when a urine is accumulated in 
other words , collected ) in the bladder . On the other hand , the 
bladder becomes smaller ( namely , shrinks ) as illustrated in 
FIG . 3B , when the urine is not accumulated ( in other words , 
collected ) in the bladder . Thus , there is a higher possibility 
that the occupant feels the desire to urinate when the bladder 
is relatively large , compared to the case where the bladder is 
relatively small . There is a high possibility that the occupant 
feels more intense ( namely , stronger ) desire to urinate as the 
bladder becomes larger . Moreover , it is possible to estimate , 
on the basis of the current size of the bladder and the like , 
how long the occupant starts to feel the desire to urinate even 
when the occupant does not yet feel the desire to urinate , 
because the bladder becomes larger as the amount of the 
urine accumulated in the bladder becomes larger . Moreover , 
it is possible to estimate , on the basis of the current size of 
the bladder and the like , how the intensity of the desire of the 
occupant to urinate varies as time elapses and the like , 
because the condition of the bladder varies from the current 
condition of the bladder . Thus , the information relating to 
the bladder ( for example , the information relating to the size 
of the bladder ( alternatively , a degree of an expansion of the 
bladder ) is usable as the biological information used for 
estimating the desire of the occupant to urinate . Moreover , 
an information relating to a digestive organ ( for example , at 
least one of a stomach , a small intestine and a large intestine ) 
that is one specific example of the organ having a relation 
with at least one of the urination and the defecation is usable 
as the biological information used for estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate , for the same reason . In this case , it is 
preferable that the detect apparatus 111 include a detect 
apparatus that is configured to detect the condition of the 
inside of the body of the occupant . At least one of an 
ultrasonic sensor ( what we call an echo - graphic apparatus ) 
and a millimeter - wave sensor is one specific example of the 
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detect apparatus that is configured to detect the condition of 
the inside of the body of the occupant . 
[ 0038 ] An information relating to a condition of a specific 
muscle of the occupant ( for example , a condition of the 
muscle that has a relation with at least one of the urination 
and the defecation ) is one specific example of the biological 
information that has some relation with at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . Specifically , a urinary sphincter is one 
specific example of the muscle that has a relation with the 
urination . The urinary sphincter is tighten so as to close a 
urethra as illustrated in FIG . 4A , when the bladder is now 
accumulating the urine . On the other hand , the urinary 
sphincter is relaxed more as the amount of the urine accu 
mulated in the bladder becomes larger . As a result , the urine 
is excreted from the bladder after the urinary sphincter is 
relaxed to some extent as illustrated in FIG . 4B . Thus , there 
is a higher possibility that the occupant feels the desire to 
urinate when the urinary sphincter is relaxed relatively , 
compared to the case where the urinary sphincter is tight 
ened relatively . There is a high possibility that the occupant 
feels more intense ( namely , stronger ) desire to urinate as the 
urinary sphincter is relaxed larger . Moreover , it is possible to 
estimate , on the basis of a current relaxing degree in other 
words , a current tightening degree ) of the urinary sphincter 
and the like , how long the occupant starts to feel the desire 
to urinate and the like even when the occupant does not yet 
feel the desire to urinate , because the urine is excreted from 
the bladder after the urinary sphincter is relaxed to some 
extent . Moreover , it is possible to estimate , on the basis of 
the current relaxing degree ( in other words , the current 
tightening degree ) of the urinary sphincter and the like , how 
the intensity of the desire of the occupant to urinate varies 
as time elapses and the like , because the condition of the 
urinary sphincter varies from the current relaxing degree of 
the urinary sphincter . Thus , the information relating to the 
urinary sphincter ( for example , the information relating to 
the relaxing degree of the urinary sphincter ) is usable as the 
biological information used for estimating the desire of the 
occupant to urinate . Moreover , an information relating to an 
anal sphincter that is one specific example of the muscle 
having a relation with the defecation is usable as the 
biological information used for estimating the desire of the 
occupant to defecate , for the same reason . Moreover , it can 
be said that a muscle of a hip ( namely , a gluteus , and at least 
one of a gluteus maximus , a gluteus medius and a gluteus 
minimus ) is one specific example of the muscle that has a 
relation with the defecation , because there is a high possi 
bility that the muscle of the hip moves when the anal 
sphincter moves . This is because there is a possibility that 
the gluteus moves to close an anus when the occupant 
withstands the defecation ( namely , withstands the desire to 
defecate ) . Thus , an information relating to the gluteus is 
usable as the biological information used for estimating the 
desire of the occupant to defecate . In this case , it is prefer 
able that the detect apparatus 111 include a detect apparatus 
that is configured to detect the condition of the specific 
muscle of the occupant . At least one of a pressure sensor that 
is configured to detect the condition of the muscle as an 
action of the muscle and a myoelectric sensor that is 
configured to detect the condition of the muscle as a myo 
electric potential is one specific example of the detect 
apparatus that is configured to detect the condition of the 
specific muscle of the occupant . In this case , as illustrated in 

FIG . 5 , the detect apparatus 111 may be placed at a seat 
surface of a seat of the vehicle 1 that is near at least one of 
the sphincter and the gluteus . Alternatively , the occupant 
may wear the detect apparatus 111 . 
[ 0039 ] An information relating to a fart of the occupant is 
one specific example of the biological information that has 
some relation with at least one of the desire of the occupant 
to urinate and the desire of the occupant to defecate . 
Specifically , there is a higher possibility that the occupant 
farts when the occupant feels the desire to defecate , com 
pared to the case where the occupant does not feel the desire 
to defecate . Alternatively , there is a high possibility that the 
occupant feels the desire to defecate more as a food eaten by 
the occupant is digested more ( especially , the food is 
digested more in a lower part of the small intestine and the 
large intestine ) , and there is a high possibility that the 
occupant farts in this condition . Therefore , there is a higher 
possibility that the occupant feels the desire to defecate 
when the occupant farts with a relatively high frequency , 
compared to the case where the occupant farts with a 
relatively low frequency or the occupant does not fart . There 
is a high possibility that the occupant feels more intense 
( namely , stronger ) desire to defecate as the frequency with 
which the occupant farts becomes higher . Moreover , it is 
possible to estimate , on the basis of the current frequency 
with which the occupant farts and the like , how long the 
occupant starts to feel the desire to defecate and the like even 
when the occupant does not yet feel the desire to defecate , 
because there is a high possibility that the occupant farts 
when the occupant feels the desire to defecate . Moreover , it 
is possible to estimate , on the basis of the current frequency 
with which the occupant farts and the like , how the intensity 
of the desire of the occupant to defecate varies as time 
elapses under an assumption that the frequency with which 
the occupant farts and the like varies depending on the 
intensity of the desire to defecate . Moreover , it is possible to 
estimate , on the basis of a current characteristics of the fart 
( for example , a gas component in the fart , a concentration of 
the gas , a degree of an odor of the fart and a sound of the 
fart ) of the occupant , the desire of the occupant to defecate 
under an assumption that the characteristics of the fart of the 
occupants varies depending on the desire to defecate . Thus , 
the information relating to the fart of the occupant is usable 
as the biological information used for estimating the desire 
of the occupant to defecate . In this case , it is preferable that 
the detect apparatus 111 include a detect apparatus that is 
configured to detect the fart of the occupant . A gas sensor 
that is configured to detect the fart excreted as the gas is one 
specific example of the detect apparatus that is configured to 
detect the fart of the occupant . In this case as illustrated in 
FIG . 5 , the detect apparatus 111 may be placed at the seat 
surface of the seat of the vehicle 1 that is near the anus of 
the occupant . Alternatively , the occupant may wear the 
detect apparatus 111 . 
[ 0040 ] An information relating to a condition of a brain of 
the occupant ( for example , an information relating to an 
activity condition of the brain ) is one specific example of the 
biological information that has some relation with at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate . Specifically , when the urine is 
accumulated in the bladder , a stretch stimulus of a bladder 
wall is transmitted to the brain through a spinal cord as the 
desire to urinate . Moreover , when a stool is accumulated in 
the large intestine , a stretch stimulus of a large intestine wall 
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is transmitted to the brain through the spinal cord as the 
desire to defecate . Moreover , when these stimulus is trans 
mitted to the brain , a urinary reflex and / or a defecation reflex 
occurs due to an order from the brain and the sphincter is 
relaxed to urinate and / or defecate . Therefore , it is possible to 
estimate , on the basis of the condition of the brain of the 
occupant , whether or not the occupant feels at least one of 
the desire to urinate and the desire to defecate . It is possible 
to estimate , on the basis of the condition of the brain of the 
occupant , the intensity of at least one of the desire to urinate 
and the desire to defecate that is felt by the occupant . 
Moreover , there is a possibility that some stimulus based on 
the current condition of the bladder and the like is trans 
mitted to the brain , even when the occupant does not yet feel 
at least one of the desire to urinate and the desire to defecate 
now . Thus , it is possible to estimate , on the basis of the 
current condition of the brain of the occupant , how long the 
occupant starts to feel at least one of the desire to urinate and 
the desire to defecate and / or how the intensity of at least one 
of the desire to urinate and the desire to defecate varies as 
time elapses and the like , even when the occupant does not 
yet feel at least one of the desire to urinate and the desire to 
defecate now . Thus , the information relating to the condition 
of the brain of the occupant is usable as the biological 
information used for estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate . In this case , it is preferable that the detect appa 
ratus 111 include a detect apparatus that is configured to 
detect the condition of the brain of the occupant . At least one 
of a brain wave sensor that is configured to detect a brain 
wave , a blood flow sensor that is configured to detect a blood 
flow of the brain and an imaging apparatus that is configured 
to capture an image ( for example , a cross - sectional image ) 
of the brain is one specific example of the detect apparatus 
that is configured to detect the condition of the brain of the 
occupant . Also in this case , the detect apparatus 111 may be 
placed at the vehicle 1 and the occupant may wear the detect 
apparatus 111 . 
[ 0041 ] An information relating to a facial expression of 
the occupant is one specific example of the biological 
information that has some relation with at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . Specifically , as illustrated in FIG . 6 , 
there is a possibility that the facial expression of the occu 
pant changes due to at least one of the desire to urinate and 
the desire to defecate when the occupant feels at least one of 
the desire to urinate and the desire to defecate . There is a 
possibility that the facial expression when at least one of the 
desire to urinate and the desire to defecate is relatively 
strong is different from the facial expression when at least 
one of the desire to urinate and the desire to defecate is 
relatively weak . Therefore , it is possible to estimate , on the 
basis of the facial expression of the occupant , whether or not 
the occupant feels at least one of the desire to urinate and the 
desire to defecate . It is possible to estimate , on the basis of 
the facial expression of the occupant , the intensity of at least 
one of the desire to urinate and the desire to defecate that is 
felt by the occupant . Moreover , there is a possibility that the 
facial expression of the occupant changes depending on an 
amount of the urine accumulated in the bladder and / or an 
amount of the stool accumulated in the large intestine , even 
when the occupant does not yet feel at least one of the desire 
to urinate and the desire to defecate now . Thus , it is possible 
to estimate , on the basis of the current facial expression of 

the occupant , how long the occupant starts to feel at least one 
of the desire to urinate and the desire to defecate and / or how 
the intensity of at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate varies as 
time elapses and the like , even when the occupant does not 
yet feel at least one of the desire to urinate and the desire to 
defecate now . Thus , the information relating to the facial 
expression of the occupant is usable as the biological 
information used for estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate . In this case , it is preferable that the detect appa 
ratus 111 include a detect apparatus that is configured to 
detect the facial expression of the occupant . A camera that 
is configured to image a face of the occupant is one specific 
example of the detect apparatus that is configured to detect 
the facial expression of the occupant . 
[ 0042 ] An information relating to a voice of the occupant 
is one specific example of the biological information that has 
some relation with at least one of the desire of the occupant 
to urinate and the desire of the occupant to defecate . 
Specifically , there is a possibility that the occupant makes a 
voice such as “ I want to go to a restroom ” , “ Oh , I almost pee 
my pants ” ( namely , a voice that directly or indirectly indi 
cates an intention to feel at least one of the desire to urinate 
and the desire to defecate ) when the occupant feels at least 
one of the desire to urinate and the desire to defecate . 
Namely , there is a possibility that the occupant indicates , as 
a voice , the intention to feel at least one of the desire to 
urinate and the desire to defecate when the occupant feels at 
least one of the desire to urinate and the desire to defecate . 
Thus , the information relating to the voice of the occupant 
is usable as the biological information used for estimating at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate . In this case , it is prefer 
able that the detect apparatus 111 include a detect apparatus 
that is configured to detect the voice of the occupant . A 
microphone is one specific example of the detect apparatus 
that is configured to detect the voice of the occupant . 
[ 0043 ] Incidentally , it can be said that the toilet desire 
estimating unit 122 estimates at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
before the occupant indicates the intention to feel at least one 
of the desire to urinate and the desire to defecate when the 
information relating to the voice of the occupant is not used 
as the occupant information used for estimating at least one 
of the desire to urinate and the desire to defecate . Thus , the 
operation of estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
may include an operation of estimating at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate before the occupant indicates the 
intention to feel at least one of the desire to urinate and the 
desire to defecate . 
[ 0044 ] An information relating to a motion of the body ( in 
other words , a behavior or a motion ) of the occupant is one 
specific example of the biological information that has some 
relation with at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate . Specifi 
cally , there is a possibility that the occupant makes a unique 
motion such as a motion of a squirm when the occupant feels 
at least one of the desire to urinate and the desire to defecate . 
Moreover , there is a possibility that the motion of the body 
of the occupant changes depending on the amount of the 
urine accumulated in the bladder and / or the amount of the 
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stool accumulated in the large intestine , even when the 
occupant does not yet feel at least one of the desire to urinate 
and the desire to defecate now . Thus , the information 
relating to the motion of the body of the occupant is usable 
as the biological information used for estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate . In this case , it is preferable that the 
detect apparatus 111 include a detect apparatus that is 
configured to detect the motion of the body of the occupant . 
At least one of a camera that is configured to image the body 
of the occupant , an electromagnetic wave sensor that is 
configured to detect the motion of the body of the occupant 
by an electromagnetic wave ( for example , the millimeter 
wave ) , an optical sensor that is configured to detect the 
motion of the body of the occupant by a light and a 
myoelectric sensor that is configured to detect the motion of 
the body of the occupant as the myoelectric potential is one 
specific example of the detect apparatus that is configured to 
detect the motion of the body of the occupant . 
[ 0045 ] An information relating to a history of the traveling 
of the vehicle 1 ( namely , a history of the movement of the 
occupant ) is one specific example of the occupant informa 
tion that has some relation with at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate and that is unique to the navigation operation . This 
is because there is a high possibility that the vehicle 1 is 
parked at a place having a restroom in order to allow the 
occupant to take a restroom brake when the occupant feels 
at least one of the desire to urinate and the desire to defecate . 
In this case , the toilet desire estimating unit 122 is capable 
of estimating , on the basis of the history of the traveling of 
the vehicle 1 , a cycle with which the occupant takes the 
restroom break ( namely , a cycle with which the occupant 
feels at least one of the desire to urinate and the desire to 
defecate ) . As a result , the toilet desire estimating unit 122 is 
capable of estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
on the basis of the estimated cycle and a time at which the 
occupant takes the last restroom brake . For example , the 
toilet desire estimating unit 122 is capable of estimating at 
least one of the current desire of the occupant to urinate and 
the current desire of the occupant to defecate by determining 
which timing in the cycle that starts from the time at which 
the occupant takes the last restroom brake corresponds to the 
current timing . For example , the toilet desire estimating unit 
122 is capable of estimating at least one of the future desire 
of the occupant to urinate and the future desire of the 
occupant to defecate by determining which timing in the 
cycle that starts from the time at which the occupant takes 
the last restroom brake corresponds to a certain timing in the 
future . 
[ 0046 ] An action information relating to an action of the 
occupant is one specific example of the personal information 
that has some relation with at least one of the desire of the 
occupant to urinate and the desire of the occupant to 
defecate . This is because there is a high possibility that the 
occupant takes an action for reducing at least one of the 
desire to urinate and the desire to defecate when the occu 
pant feels at least one of the desire to urinate and the desire 
to defecate and / or there is a high possibility that the occu 
pant feels at least one of the desire to urinate and the desire 
to defecate due to an action of some kind of the occupant . 
In this case , the toilet desire estimating unit 122 is capable 
of estimating at least one of the desire of the occupant to 

urinate and the desire of the occupant to defecate on the 
basis of the action information . 

[ 0047 ] An action history information relating to a history 
of the action of the occupant is one specific example of the 
action information . A sleeping history information relating 
to a history of a sleeping of the occupant is one specific 
example of the action history information . This is because 
there is a high possibility that a human feels at least one of 
the desire to urinate and the desire to defecate when the 
human wakes up or goes to bed , generally . In this case , the 
toilet desire estimating unit 122 is capable of estimating , on 
the basis of the sleeping history information , a time at which 
the occupant is likely to feel at least one of the desire to 
urinate and the desire to defecate . As a result , the toilet 
desire estimating unit 122 is capable of estimating at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate under an assumption that a lifestyle 
of the occupant does not change ( for example , the occupant 
wakes up and goes to bet at the same time every day ) . A diet 
history information relating to a history of a diet ( in other 
words , a food or a meal ) eaten by the occupant is one 
specific example of the action history information . This is 
because there is a high possibility that the occupant feels at 
least one of the desire to urinate and the desire to defecate 
after a predetermined time elapses from a timing at which 
the occupant eats the diet . In this case , the toilet desire 
estimating unit 122 is capable of estimating , on the basis of 
the diet history information , the time at which the occupant 
is likely to feel at least one of the desire to urinate and the 
desire to defecate . As a result , the toilet desire estimating 
unit 122 is capable of estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate under an assumption that the lifestyle of the occu 
pant does not change ( for example , the occupant always eats 
the diet at the same time ) . An excretion history information 
relating to a history of an excretion ( in other words , the 
urination and / or the defecation ) of the occupant is one 
specific example of the action history information . This is 
because there is a high possibility that the occupant excretes 
the urine and / or the stool ( namely , the occupant feels at least 
one of the desire to urinate and the desire to defecate ) at a 
same period of time if the lifestyle does not change . In this 
case , the toilet desire estimating unit 122 is capable of 
estimating , on the basis of the excretion history information , 
the time at which the occupant is likely to feel at least one 
of the desire to urinate and the desire to defecate . As a result , 
the toilet desire estimating unit 122 is capable of estimating 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate under an assumption that 
the lifestyle of the occupant does not change ( for example , 
the occupant always excretes the urine and / or the stool at the 
same time ) . 
[ 0048 ] A schedule information relating to a schedule of the 
occupant is another one specific example of the action 
information . This is because there is a high possibility that 
the occupant ( for example , as driver of a truck and the like ) 
makes the schedule that schedules in advance the place at 
which the occupant takes the restroom break , when the 
occupant makes the schedule . In this case , the toilet desire 
estimating unit 122 is capable of estimating , on the basis of 
the schedule information , a time at which the occupant takes 
the restroom break ( namely , the occupant goes to the rest 
room ) . There is a high possibility that the time at which the 
occupant takes the restroom break corresponds to a time at 
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which it is expected that the occupant feels at least one of the 
desire to urinate and the desire to defecate . As a result , the 
toilet desire estimating unit 122 is capable of estimating at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate under an assumption that 
the occupant keeps on the schedule . 
[ 0049 ] An information relating to a break frequency , an 
acceleration rate of the vehicle 1 and an inter - vehicular 
distance is one specific example of the occupant information 
that has some relation with at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
and that is relating to the condition of the vehicle 1. This is 
because there is a high possibility that the occupant drives 
the vehicle 1 in a relatively aggressive driving style , a 
relatively hurried driving style or a relatively rushed driving 
style when the occupant feels at least one of the desire to 
urinate and the desire to defecate . In this case , the toilet 
desire estimating unit 122 is capable of determining the 
driving style of the occupant on the basis of the condition of 
the vehicle 1 and estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
by determining whether or not the determined driving style 
is the relatively aggressive driving style , the relatively 
hurried driving style or the relatively rushed driving style 
that is not usually observed ( namely , the driving style that is 
observed when the occupant feels at least one of the desire 
to urinate and the desire to defecate ) . 
[ 0050 ] The toilet desire estimating unit 122 may estimate 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate on the basis of one type 
of the occupant information . Alternatively , the toilet desire 
estimating unit 122 may estimate at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate on the basis of a plurality of types of the occupant 
information . For example , the toilet desire estimating unit 
122 may estimate at least one of the desire of the occupant 
to urinate and the desire of the occupant to defecate by using 
the calculation model to which the plurality of types of the 
occupant information are inputted as the input information 
and from which the result of estimating at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate is outputted as the output information . 
For example , the toilet desire estimating unit 122 may 
estimate at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate by using the 
correlation information that represents a correlation between 
the plurality of types of the occupant information and at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate . For example , the toilet desire 
estimating unit 122 may estimate at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate by executing a predetermined data processing ( for 
example , an averaging processing , a weighted averaging 
processing and the like ) on the plurality of output informa 
tion outputted from a plurality of calculation models to 
which the plurality of types of the occupant information are 
inputted , respectively ( namely , a plurality of estimated 
results based on the plurality of types of the occupant 
information ) . For example , the toilet desire estimating unit 
122 may obtain the plurality of estimated results by using a 
plurality of table information that correspond to the plurality 
of types of the occupant information , respectively , and 
estimate at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate by executing a 

predetermined data processing ( for example , an averaging 
processing , a weighted averaging processing and the like ) 
on the plurality of estimated results . 
[ 0051 ] Again in FIG . 2 , then , the assist executing unit 123 
determines , on the basis of the estimated result of the toilet 
desire estimating unit 122 ( namely , a result of estimating at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate ) at the step S12 , the 
content of the occupant assist that is to be executed ( a step 
S13 ) . Then , the assist executing unit 123 executes the 
occupant assist having the content determined at the step 
S13 ( a step S14 ) . However , when it is determined at the step 
S13 that the occupant assist may not be executed necessarily , 
the assist executing unit 123 may not execute the occupant 
assist necessarily at the step S14 . 
[ 0052 ] A break assist for proposing the occupant ( alterna 
tively , a driver when the occupant is not the driver ) to take 
the restroom break by using the display 131 ( alternatively , 
any HMI ( Human Machine Interface ) other than the display 
131 ) is one specific example of the occupant assist . In this 
case , the occupant has an advantage of taking the restroom 
break easily . For example , when it is estimated that the 
occupant feels at least one of the desire to urinate and the 
desire to defecate now , the assist executing unit 123 may 
execute the break assist for proposing the occupant to take 
the restroom break quickly ( alternatively , as soon as pos 
sible ) . For example , when it is estimated that the occupant 
feels at least one of the desire to urinate and the desire to 
defecate at a certain timing in the future , the assist executing 
unit 123 may execute the break assist for proposing the 
occupant now to take the restroom break in the certain 
timing in the future or may execute the break assist for 
proposing the occupant at the certain timing in the future 
( alternatively , before the certain timing in the future ) to take 
the restroom break in the certain timing in the future . In this 
case , the assist executing unit 123 may change the content 
of the break assist on the basis of the intensity of at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate . For example , the assist executing unit 
123 may execute the break assist for proposing the occupant 
to take the restroom break sooner as at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate is stronger . For example , the assist executing unit 
123 may execute the break assist for proposing the occupant 
to take the restroom break before the time period during 
which the occupant can withstand at least one of the desire 
to urinate and the desire to defecate elapses . On the other 
hand , the assist executing unit 123 may not execute the 
break assist when it is estimated that the occupant does not 
yet feel at least one of the desire to urinate and the desire to 
defecate . 
[ 0053 ] The break assist may include an assist for present 
ing an information relating to the restroom that is proposed 
by the break assist . The information relating to the restroom 
may include an information relating to a location of the 
restroom and an information relating to a name of the 
restroom . In this case , the occupant has an advantage of 
reaching the restroom without getting lost on the way . The 
break assist may include an assist for presenting an infor 
mation relating to a time needed for the occupant to reach 
the restroom that is proposed by the break assist . In this case , 
the occupant has an advantage of relieving a concern that the 
occupant does not know when the occupant reaches the 
restroom . The break assist may include an assist for pre 
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senting an information relating to a congestion degree ( for 
example , a current congestion degree , a future congestion 
degree and / or a congestion degree at a time at which it is 
expected that the occupant reaches the restroom ) of the 
restroom that is proposed by the break assist . In this case , the 
occupant has an advantage of relieving a concern that the 
occupant does not know whether the restroom which the 
occupant intends to use is really available to the occupant . 
[ 0054 ] When the restroom that is proposed by the break 
assist is a restroom allowed to be reserved ( for example , a 
restroom using a system that allows a reservation online ) , 
the break assist may include an assist for automatically 
reserving the restroom that is proposed by the break assist . 
For example , the break assist may include an assist for 
automatically reserving the restroom so that the restroom is 
available at a time when it is expected that the occupant 
reaches the restroom . In this case , the occupant has an 
advantage of more likely to use the restroom surely when the 
occupant reaches the restroom . Moreover , when the rest 
room that is proposed by the break assist is a restroom 
allowed to be reserved , the break assist may include an assist 
for presenting an information relating to another person who 
reserves the restroom that is proposed by the break assist . 
The information relating to another person may include an 
information relating to the intensity of at least one of the 
desire of another person to urinate and the desire of another 
person to defecate ( namely , an information that indicating 
whether or not another person feels the urgent desire to 
urinate and / or defecate ) . In this case , the occupant has an 
advantage of easily yielding to and / or being yielded by 
another person . 
[ 0055 ] A break route propose assist for proposing , to the 
occupant ( alternatively , the driver when the occupant is not 
the driver or the vehicle 1 when the vehicle 1 is an 
autonomous vehicle ) , a recommended route that allows the 
occupant to take the restroom break more easily than another 
driving route ( for example , a driving route that is scheduled 
now ) as a driving route along which the vehicle 1 is to travel 
by using the display 131 or any HMI is another one specific 
example of the occupant assist . A driving route that allows 
the vehicle 1 to pass through a place having the restroom 
( alternatively , a place near the restroom , same applies to the 
following description ) is one specific example of the rec 
ommended route that allows the occupant to take the rest 
room break more easily . This is because the occupant is 
allowed to take the restroom break more easily when the 
vehicle 1 passes through the place having the restroom , 
compared to the case where the vehicle 1 passes through the 
place not having the restroom . In this case , the occupant has 
an advantage of taking the restroom break easily . For 
example , when it is estimated that the occupant feels at least 
one of the desire to urinate and the desire to defecate now , 
the assist executing unit 123 may execute the break route 
propose assist for proposing the recommended route that 
allows the occupant to take the restroom break quickly 
( alternatively , as soon as possible ) . For example , when it is 
estimated that the occupant feels at least one of the desire to 
urinate and the desire to defecate at a certain timing in the 
future , the assist executing unit 123 may execute the break 
route propose assist for proposing the recommended route 
that allows the occupant to take the restroom break in the 
certain timing in the future ( alternatively , before the certain 
timing in the future ) . In this case , the assist executing unit 
123 may change the content of the break route propose assist 

on the basis of the intensity of at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate . For example , the assist executing unit 123 may 
execute the break route propose assist for proposing the 
recommended route that allows the occupant to take the 
restroom break sooner as at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
is stronger . For example , the assist executing unit 123 may 
execute the break route propose assist for proposing the 
recommended route that allows the occupant to take the 
restroom break before the time period during which the 
occupant can withstand at least one of the desire to urinate 
and the desire to defecate elapses . On the other hand , the 
assist executing unit 123 may not execute the break route 
propose assist when it is estimated that the occupant does not 
yet feel at least one of the desire to urinate and the desire to 
defecate . 

[ 0056 ] The break route propose assist may include an 
assist for presenting an information relating to the restroom 
that is expected to be used by the occupant in the break route 
propose assist , as with the break assist . The break route 
propose assist may include an assist for presenting an 
information relating to the time needed for the occupant to 
reach the restroom that is expected to be used by the 
occupant in the break route propose assist , as with the break 
assist . The break route propose assist may include an assist 
for presenting an information relating to the congestion 
degree of the restroom that is expected to be used by the 
occupant in the break route propose assist , as with the break 
assist . The break route propose assist may include an assist 
for automatically reserving the restroom that is expected to 
be used by the occupant in the break route propose assist , as 
with the break assist . The break route propose assist may 
include an assist for presenting an information relating to 
another person who reserves the restroom that is expected to 
be used by the occupant in the break route propose assist , as 
with the break assist . 
[ 0057 ] A stable route propose assist for proposing , to the 
occupant , the driver or the vehicle 1 , a recommended route 
that allows a vibration of the vehicle 1 to be smaller than the 
vibration of the vehicle 1 traveling along another driving 
route ( for example , the driving route that is scheduled now ) 
( namely , that allows the vehicle 1 to be more stable than the 
vehicle 1 traveling along another driving route ) as a driving 
route along which the vehicle 1 is to travel by using the 
display 131 or any HMI is another one specific example of 
the occupant assist . A driving route that allows at least one 
of a longitudinal acceleration ( in other words , an accelera 
tion in front to rear direction ) , a vertical acceleration ( in 
other words , an acceleration in up to low direction ) and a 
lateral acceleration ( in other words , an acceleration in side 
to side direction ) of the vehicle 1 to be smaller is one specific 
example of the recommended route that allows the vibration 
of the vehicle 1 to be smaller . A driving route in which an 
inclination of a road is relatively small and / or a curvature of 
the road is relatively small is one specific example of the 
recommended route that allows the vibration of the vehicle 
1 to be smaller . There is a possibility that a stimulation that 
increases at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate ( for example , at 
least one of the stretch stimulus that caused by the urine 
accumulated in the bladder hitting the bladder wall , the 
stretch stimulus that caused by the stool accumulated in the 
large intestine hitting the large intestine wall and a stimulus 
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that is caused by an acceleration applied to the occupant so 
that the sphincter is relaxed ) . Therefore , there is a high 
possibility that the vehicle 1 travels so that at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate does not increase more and / or at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate is eased , which is an advantage . For 
example , when it is estimated that the occupant feels at least 
one of the desire to urinate and the desire to defecate now , 
the assist executing unit 123 may execute the stable route 
propose assist for proposing the recommended route that 
allows the vehicle 1 to travel so that the vibration of the 
vehicle 1 is smaller for a while from now ( for example , until 
the vehicle 1 reaches the place having the restroom , same 
applies to the following description ) . For example , when it 
is estimated that the occupant feels at least one of the desire 
to urinate and the desire to defecate at a certain timing in the 
future , the assist executing unit 123 may execute the stable 
route propose assist for proposing the recommended route 
that allows the vehicle 1 to travel so that the vibration of the 
vehicle 1 is smaller for a while from the certain timing in the 
future ( alternatively , from a timing before the certain timing 
in the future by a predetermined time ) . In this case , the assist 
executing unit 123 may change the content of the stable 
route propose assist on the basis of the intensity of at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate . For example , the assist executing 
unit 123 may execute the stable route propose assist for 
proposing the recommended route that allows the vehicle 1 
to start traveling along the driving route by which the 
vibration of the vehicle 1 is smaller sooner as at least one of 
the desire of the occupant to urinate and the desire of the 
occupant to defecate is stronger . For example , the assist 
executing unit 123 may execute the stable route propose 
assist for proposing the recommended route that allows the 
vehicle 1 to start traveling along the driving route by which 
the vibration of the vehicle 1 is smaller sooner as the time 
period during which the occupant can withstand at least one 
of the desire to urinate and the desire to defecate is shorter . 
On the other hand , the assist executing unit 123 may not 
execute the stable route propose assist when it is estimated 
that the occupant does not yet feel at least one of the desire 
to urinate and the desire to defecate . 
[ 0058 ] Note that at least one of the break route propose 
assist and the stable route propose assist may include an 
assist for allowing the vehicle 1 to automatically travel along 
the recommended route by controlling the driving unit 132 
( for example , the power source , the brake apparatus and the 
steering apparatus ) , in addition to or instead of the assist for 
proposing the recommended route by using the display 131 . 
[ 0059 ] A behavior assist for controlling the driving unit 
132 to control a behavior of the vehicle 1 so that the 
vibration of the vehicle 1 when the driving unit 132 is 
controlled is smaller than the vibration of the vehicle 1 when 
the driving unit 132 is not controlled ( namely , the behavior 
of the vehicle 1 when the driving unit 132 is controlled is 
more stable than the behavior of the vehicle 1 when the 
driving unit 132 is not controlled ) is another one specific 
example of the occupant assist . A behavior in which at least 
one of the longitudinal acceleration , the vertical acceleration 
and the lateral acceleration of the vehicle 1 is smaller is one 
specific example of the behavior in which the vibration of 
the vehicle 1 is smaller . For example , there is a possibility 
that at least one of the longitudinal acceleration , the vertical 

acceleration and the lateral acceleration of the vehicle 1 
becomes smaller when the behavior of the vehicle 1 is 
controlled so that the vehicle 1 does not is accelerated , 
braked and / or turned suddenly . In this case , there is a high 
possibility that the vehicle 1 travels so that at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate does not increase more and / or at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate is eased , which is an advantage , as 
with the above described stable route propose assist . For 
example , when it is estimated that the occupant feels at least 
one of the desire to urinate and the desire to defecate now , 
the assist executing unit 123 may execute the behavior assist 
for controlling the behavior of the vehicle 1 so that the 
vibration of the vehicle 1 is smaller for a while from now . 
For example , when it is estimated that the occupant feels at 
least one of the desire to urinate and the desire to defecate 
at a certain timing in the future , the assist executing unit 123 
may execute the behavior assist for controlling the behavior 
of the vehicle 1 so that the vibration of the vehicle 1 is 
smaller for a while from the certain timing in the future 
( alternatively , from a timing before the certain timing in the 
future by a certain time ) . In this case , the assist executing 
unit 123 may change the content of the behavior assist on the 
basis of the intensity of at least one of the desire of the 
occupant to urinate and the desire of the occupant to 
defecate . For example , the assist executing unit 123 may 
start to execute the behavior assist sooner as at least one of 
the desire of the occupant to urinate and the desire of the 
occupant to defecate is stronger . For example , the assist 
executing unit 123 may start to execute the behavior assist 
sooner as the time period during which the occupant can 
withstand at least one of the desire to urinate and the desire 
to defecate is shorter . On the other hand , the assist executing 
unit 123 may not execute the behavior assist when it is 
estimated that the occupant does not yet feel at least one of 
the desire to urinate and the desire to defecate . 

[ 0060 ] An air conditioning assist for controlling the air 
conditioning apparatus 133 to control the temperature in the 
vehicle cabin of the vehicle 1 so that at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate does not increase more and / or at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate is eased is another one specific example 
of the occupant assist . Specifically , there is a possibility that 
the occupant is likely to feel the desire to urinate ( moreover , 
the desire to defecate in some cases ) and / or the desire of the 
occupant to urinate ( moreover , the desire of the occupant to 
defecate ) is likely to increase when the temperature in the 
vehicle cabin is too low . When the temperature in the vehicle 
cabin increases due to the air conditioning assist in this 
situation , there is a possibility that at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate does not increase easily and / or at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate is likely to be eased . Thus , the air 
conditioning assist allows at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
not to increase easily and / or at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
to be is eased easily , which is an advantage . For example , 
when it is estimated that the occupant feels at least one of the 
desire to urinate and the desire to defecate now , the assist 
executing unit 123 may start to execute the air conditioning 
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assist quickly . For example , when it is estimated that the 
occupant feels at least one of the desire to urinate and the 
desire to defecate at a certain timing in the future , the assist 
executing unit 123 may start to execute the air conditioning 
assist from the certain timing in the future ( alternatively , 
from a timing before the certain timing in the future by a 
predetermined time ) . In this case , the assist executing unit 
123 may change the content of the air conditioning assist on 
the basis of the intensity of at least one of the desire of the 
occupant to urinate and the desire of the occupant to 
defecate . For example , the assist executing unit 123 may 
start to execute the air conditioning assist sooner as at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate is stronger . For example , the assist 
executing unit 123 may start to execute the air conditioning 
assist sooner as the time period during which the occupant 
can withstand at least one of the desire to urinate and the 
desire to defecate is shorter . On the other hand , the assist 
executing unit 123 may not execute the air conditioning 
assist when it is estimated that the occupant does not yet feel 
at least one of the desire to urinate and the desire to defecate . 
[ 0061 ] A massage assist for controlling the massage appa 
ratus 134 to massage the occupant so that at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate does not increase more and / or at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate is eased is another one specific 
example of the occupant assist . Specifically , it is know that 
there is an acupuncture point having a possibility that allows 
at least one of the desire of the occupant urinate and the 
desire of the occupant to defecate not to increase more 
and / or at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate to be eased . At 
least one of a SP6 ( Spleen Meridian of Foot Taiyin , San 
In - Ko , San YinJiao ) , an enuresis point , a diarrhea point and 
a L14 ( Large Intestine Meridian of Hand Yangming 4 , 
Go - Koku ) is one specific example of the acupuncture point . 
When the acupuncture point is massaged by the massage 
apparatus 134 , there is a possibility that at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate does not increase easily and / or at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate is likely to be eased . Thus , the 
massage assist allows at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
not to increase easily and / or at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
to be is eased easily , which is an advantage . For example , 
when it is estimated that the occupant feels at least one of the 
desire to urinate and the desire to defecate now , the assist 
executing unit 123 may start to execute the massage assist 
quickly . For example , when it is estimated that the occupant 
feels at least one of the desire to urinate and the desire to 
defecate at a certain timing in the future , the assist executing 
unit 123 may start to execute the massage assist from the 
certain timing in the future ( alternatively , from a timing 
before the certain timing in the future by a predetermined 
time ) . In this case , the assist executing unit 123 may change 
the content of the massage assist on the basis of the intensity 
of at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate . For example , the assist 
executing unit 123 may start to execute the massage assist 
sooner as at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate is stronger . For 

example , the assist executing unit 123 may execute the 
massage assist so that the occupant is massaged by a 
stronger force as at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate is stronger . 
For example , the assist executing unit 123 may start to 
execute the massage sooner as the time period during which 
the occupant can withstand at least one of the desire to 
urinate and the desire to defecate is shorter . For example , the 
assist executing unit 123 may execute the massage assist so 
that the occupant is massaged by a stronger force as the time 
period during which the occupant can withstand at least one 
of the desire to urinate and the desire to defecate is shorter . 
On the other hand , the assist executing unit 123 may not 
execute the massage assist when it is estimated that the 
occupant does not yet feel at least one of the desire to urinate 
and the desire to defecate . 
[ 0062 ] ( 3 ) Technical Effect 
[ 0063 ] As described above , the toilet desire estimating 
unit 122 is capable of estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate on the basis of the occupant information . Moreover , 
the assist executing unit 123 is capable of executing the 
appropriate occupant assist on the basis of the estimated 
result of the toilet desire estimating unit 122 . 
[ 0064 ] Especially in the present embodiment , the toilet 
desire estimating unit 122 is capable of estimating at least 
one of the future desire of the occupant to urinate and the 
future desire of the occupant to defecate . Therefore , the 
assist executing unit 123 is capable of executing the appro 
priate occupant assist based on the result of estimating at 
least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate in the future than now . For 
example , the assist executing unit 123 is capable of execut 
ing the appropriate occupant assist now or at a certain timing 
in the future ( alternatively , before a certain timing in the 
future ) , wherein the occupant assist is based on at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate at a certain timing in the future . 
Therefore , the assist executing unit 123 is capable of execut 
ing the more appropriate occupant assist based on at least 
one of the desire of the occupant to urinate and the desire of 
the occupant to defecate at a certain timing in the future , 
compared to an assist executing unit in a comparison 
example that is configured to start the occupant assist on a 
condition that the occupant feels ( especially , is conscious of ) 
at least one of the desire to urinate and the desire to defecate 
now . 

[ 0065 ] Moreover , the toilet desire estimating unit 122 is 
capable of estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
before the occupant is conscious of ( namely , feels ) at least 
one of the desire to urinate and the desire to defecate . For 
example , the toilet desire estimating unit 122 is capable of 
estimating when the occupant feels at least one of the desire 
to urinate and the desire to defecate and / or how strong the 
occupant feels at least one of the desire to urinate and the 
desire to defecate under the situation where the occupant is 
not yet conscious of at least one of the desire to urinate and 
the desire to defecate . Therefore , the assist executing unit 
123 is capable of executing the more appropriate occupant 
assist based on the result of estimating at least one of the 
desire to urinate and the desire to defecate which the 
occupant is not yet conscious of . Namely , the assist execut 
ing unit 123 is capable of executing the more appropriate 
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one of the detect apparatus 111 , the navigation apparatus 112 
and the personal information DB 113 and may receive the 
occupant information from at least another one of the detect 
apparatus 111 , the navigation apparatus 112 and the personal 
information DB 113. In this case , the vehicle 1 does not 
necessarily have at least one the detect apparatus 111 , the 
navigation apparatus 112 and the personal information DB 
113 . 
[ 0069 ] In the above described description , the assist 
executing unit 123 execute at least one of the break assist , 
the break route propose assist and the stable route propose 
assist by using the display 131. However , the assist execut 
ing unit 123 does not necessarily execute the break assist , 
the break route propose assist and the stable route propose 
assist . In this case , the vehicle 1 does not necessarily have 
the display 131. In the above described description , the 
assist executing unit 123 execute the air conditioning assist 
by using the air conditioning apparatus 133. However , the 
assist executing unit 123 does not necessarily execute the air 
conditioning assist . In this case , the vehicle 1 does not 
necessarily have the air conditioning apparatus 133. In the 
above described description , the assist executing unit 123 
execute the massage assist by using the massage apparatus 
134. However , the assist executing unit 123 does not nec 
essarily execute the massage assist . In this case , the vehicle 
1 does not necessarily have the massage apparatus 134 . 

occupant assist based on at least one of the desire to urinate 
and the desire to defecate which the occupant is not yet 
conscious of , compared to the assist executing unit in the 
comparison example that is configured to start the occupant 
assist on a condition that the occupant feels ( especially , is 
conscious of ) at least one of the desire to urinate and the 
desire t to defecate now . 
[ 0066 ] Moreover , the toilet desire estimating unit 122 is 
capable of estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
before the occupant indicates the intention ( for example , 
indicates the intention by the voice ) to feel at least one of the 
desire to urinate and the desire to defecate . Namely , the toilet 
desire estimating unit 122 is capable of estimating at least 
one of the actual desire to urinate and the actual desire to 
defecate of the occupant who does not indicate the intention 
to feel at least one of the desire to urinate and the desire to 
defecate . Note that at least one of the occupant who does not 
feel at least one of the desire to urinate and the desire to 
defecate , the occupant who does not conscious of at least 
one of the desire to urinate and the desire to defecate 
although the occupant really feels at least one of the desire 
to urinate and the desire to defecate , the occupant who 
pretends not to feel at least one of the desire to urinate and 
the desire to defecate and the occupant who cannot indicate 
the intention to feel at least one of the desire to urinate and 
the desire to defecate because of a sense of shame although 
the occupant really feels at least one of the desire to urinate 
and the desire to defecate is one specific example of the 
occupant who does not indicate the intention to feel at least 
one of the desire to urinate and the desire to defecate . 
Therefore , the assist executing unit 123 is capable of execut 
ing the appropriate occupant assist based on the result of 
estimating at least one of the actual desire to urinate and the 
actual desire to defecate of the occupant who does not 
indicate the intention to feel at least one of the desire to 
urinate and the desire to defecate . For example , the assist 
executing unit 123 may execute the occupant assist that 
proposes , the occupant who cannot indicate the intention to 
feel at least one of the desire to urinate and the desire to 
defecate because of a sense of shame although the occupant 
really feels at least one of the desire to urinate and the desire 
to defecate , taking the restroom brake behind the back of the 
surrounding person ( for example , an assist for proposing the 
driver to reach the place having the restroom or an assist for 
allowing the vehicle 1 to automatically travel ) . 
[ 0067 ] Moreover , the toilet desire estimating unit 122 is 
capable of estimating the intensity of at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . Thus , the assist executing unit 123 is 
capable of executing the appropriate occupant assist based 
on the result of estimating the intensity of at least one of the 
desire to urinate and the desire to defecate . 

( 5 ) Additional Statement 
[ 0070 ] Relating to the above described embodiment , fol 
lowing additional statements will be disclosed . 
[ 0071 ] ( 5-1 ) Additional Statement 1 
[ 0072 ] An occupant assist apparatus according to the 
additional statement 1 is an occupant assist apparatus hav 
ing : a receiving device that is configured to receive an 
occupant information relating to an occupant of a vehicle ; an 
estimating device that is configured to estimate , on the basis 
of the occupant information , at least one of a desire of the 
occupant to urinate and a desire of the occupant to defecate 
in a future than a timing when the occupant information is 
received ; and an executing device that is configured to 
execute an occupant assist on the basis of a result of an 
estimation by the estimating device . 
[ 0073 ] Alternatively , an occupant assist apparatus accord 
ing to the additional statement 1 may be an occupant assist 
apparatus having a controller , the controller is programmed 
to : receive an occupant information relating to an occupant 
of a vehicle ; estimate , on the basis of the occupant infor 
mation , at least one of a desire of the occupant to urinate and 
a desire of the occupant to defecate in a future than a timing 
when the occupant information is received ; and execute an 
occupant assist on the basis of an estimated result . 
[ 0074 ] The occupant assist apparatus according to the 
additional statement 1 is capable of estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate in the future than now in advance . 
Thus , the occupant assist apparatus according to the addi 
tional statement 1 is capable of executing the appropriate 
occupant assist based on the result of estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate in the future than now . Namely , the 
occupant assist apparatus according to the additional state 
ment 1 is capable of estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 

( 4 ) Modified Example 
[ 0068 ] In the above described description , the information 
receiving unit 121 receives the occupant information from 
each of the detect apparatus 111 , the navigation apparatus 
112 and the personal information DB 113. However , the 
information receiving unit 121 does not necessarily receive 
the occupant information from at least one of the detect 
apparatus 111 , the navigation apparatus 112 and the personal 
information DB 113. Namely , the information receiving unit 
121 may not receive the occupant information from at least 
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defecate and executing the occupant assist based on the 
estimated result more appropriately . 
[ 0075 ] ( 5-2 ) Additional Statement 2 
[ 0076 ] The occupant assist apparatus according to the 
additional statement 2 is the occupant assist apparatus 
according to the additional statement 1 , wherein the esti 
mating device is configured to ( alternatively , the controller 
is programmed to ) estimate , on the basis of the occupant 
information , at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate in the 
future than the timing when the occupant information is 
received before the occupant is conscious of at least one of 
the desire to urinate and the desire to defecate . 
[ 0077 ] The occupant assist apparatus according to the 
additional statement 2 is capable of estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate at a timing when the occupant is not yet 
conscious of ( in other words , aware of ) at least one of the 
desire to urinate and the desire to defecate . Namely , the 
occupant assist apparatus according to the additional state 
ment 2 is capable of estimating at least one of the desire of 
the occupant to urinate and the desire of the occupant to 
defecate at a timing when the occupant does not yet feel at 
least one of the desire to urinate and the desire to defecate . 
Thus , the occupant assist apparatus according to the addi 
tional statement 2 is capable of executing the appropriate 
occupant assist based on the result of estimating at least one 
of the desire to urinate and the desire to defecate which the 
occupant is not yet conscious of . 
[ 0078 ] ( 5-3 ) Additional Statement 3 
[ 0079 ] The occupant assist apparatus according to the 
additional statement 3 is the occupant assist apparatus 
according to the additional statement 1 or 2 , wherein the 
occupant information includes at least one of a biological 
information of the occupant and an action information 
relating to an action of the occupant . 
[ 0080 ] The occupant assist apparatus according to the 
additional statement 3 is capable of appropriately estimating 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate on the basis of at least one 
of the biological information and the action information . 
[ 0081 ] ( 5-4 ) Additional Statement 4 
[ 0082 ] The occupant assist apparatus according to the 
additional statement 4 is the occupant assist apparatus 
according to the additional statement 3 , wherein the action 
information includes at least one of a diet history informa 
tion relating to a history of a diet eaten by the occupant and 
an excretion history information relating to a history of an 
excretion of the occupant . 
[ 0083 ] The occupant sist apparatus according the 
additional statement 4 is capable of appropriately estimating 
at least one of the desire of the occupant to urinate and the 
desire of the occupant to defecate on the basis of at least one 
of the diet history information and the excretion history 
information . 
[ 0084 ] ( 5-5 ) Additional Statement 5 
[ 0085 ] The occupant assist apparatus according to the 
additional statement 5 is the occupant assist apparatus 
according to any one of the additional statements 1 to 4 , 
wherein the occupant assist includes at least one of ( i ) a 
break assist for proposing the occupant to take a restroom 
break , ( ii ) a route propose assist for proposing at least one 
of a first driving route that allows the vehicle to travel via a 
break spot at which the occupant is allowed to take a 

restroom break and a second driving route along that allows 
the vehicle to travel so as not to increase at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate than another driving route , ( iii ) a 
behavior assist for controlling a behavior of the vehicle so as 
not to increase at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate compared 
to the case where the behavior of the vehicle is not con 
trolled and ( iv ) an ease assist for easing at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . 
[ 0086 ] The occupant assist apparatus according to the 
additional statement 5 is capable of executing the appropri 
ate occupant assist based on at least one of the desire of the 
occupant to urinate and the desire of the occupant to 
defecate . Typically , the occupant assist apparatus is capable 
of executing the occupant assist so that the occupant is 
allowed to take the restroom break more easily , at least one 
of the desire to urinate and the desire to defecate that the 
occupant feels does not increase more and / or at least one of 
the desire to urinate and the desire to defecate that the 
occupant feels is eased under the situation where the occu 
pant feels at least one of the desire to urinate and the desire 
to defecate . 
[ 0087 ] ( 5-6 ) Additional Statement 6 
[ 0088 ] The occupant assist apparatus according to the 
additional statement 6 is the occupant assist apparatus 
according to the additional statement 5 , wherein the second 
driving route includes a driving route that allows the vehicle 
to travel so that a vibration of the vehicle is smaller than that 
of the vehicle traveling along another driving route . 
[ 0089 ] The occupant assist apparatus according to the 
additional statement 6 is capable of executing the appropri 
ate occupant assist so that at least one of the desire to urinate 
and the desire to defecate that the occupant feels does not 
increase more . This is because a stimulation to a sphincter of 
the occupant when the vibration of the vehicle is relatively 
small is smaller than the stimulation to the sphincter of the 
occupant when the vibration of the vehicle is relatively large 
and thus there is a lower possibility that at least one of the 
desire to urinate and the desire to defecate increases or there 
is a higher possibility that at least one of the desire to urinate 
and the desire to defecate is eased . 
[ 0090 ] ( 5-7 ) Additional Statement 7 
[ 0091 ] The occupant assist apparatus according to the 
additional statement 7 is the occupant assist apparatus 
according to the additional statement 5 or 6 , wherein the 
behavior assist includes an assist for controlling the behavior 
of the vehicle to allow the vehicle to travel so that a vibration 
of the vehicle is smaller than that of the vehicle in the case 
where the behavior of the vehicle is not controlled . 
[ 0092 ] The occupant assist apparatus according to the 
additional statement 7 is capable of executing the appropri 
ate occupant assist so that at least one of the desire to urinate 
and the desire to defecate that the occupant feels does not 
increase more . 
[ 0093 ] ( 5-8 ) Additional Statement 8 
[ 0094 ] The occupant assist apparatus according to the 
additional statement 8 is the occupant assist apparatus 
according to any one of the additional statements 5 to 7 , 
wherein the ease assist includes at least one of an assist for 
easing at least one of the desire of the occupant to urinate 
and the desire of the occupant to defecate by massaging the 
occupant compared to the case where the occupant is not 



US 2020/0097018 A1 Mar. 26 , 2020 
14 

massaged and an assist for easing at least one of the desire 
of the occupant to urinate and the desire of the occupant to 
defecate by controlling an air conditioning compared to the 
case where the air conditioning is not controlled . 
[ 0095 ] The occupant assist apparatus according to the 
additional statement 8 is capable of executing the appropri 
ate occupant assist so that at least one of the desire to urinate 
and the desire to defecate that the occupant feels does not 
increase more . This is because there is a relatively high 
possibility that the massage eases at least one of the desire 
to urinate and the desire to defecate and there is a relatively 
high possibility that at least one of the desire to urinate and 
the desire to defecate is eased when a temperature of a 
vehicle cabin is controlled properly ( for example , it is not 
too cold ) . 
[ 0096 ] ( 5-9 ) Additional Statement 9 
[ 0097 ] The occupant assist apparatus according to the 
additional statement 9 is the occupant assist apparatus 
according to any one of the additional statements 1 to 8 , 
wherein the estimating device is configured to ( alternatively , 
the controller is programmed to ) estimate at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate before the occupant indicates an inten 
tion to feel at least one of the desire to urinate and the desire 
to defecate ( for example , the occupant utters a voice relating 
to at least one of the desire to urinate and the desire to 
defecate ) . 
[ 0098 ] The occupant assist apparatus according to the 
additional statement 9 is capable of estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate at the timing when the occupant does 
not yet indicate the intention to feel at least one of the desire 
to urinate and the desire to defecate . Thus , the occupant 
assist apparatus according to the additional statement 9 is 
capable of executing the appropriate occupant assist based 
on the result of estimating the desire to urinate and / or 
defecate of the occupant who does not yet indicate the 
intention to feel at least one of the desire to urinate and the 
desire to defecate ( for example , the occupant who does not 
feel at least one of the desire to urinate and the desire to 
defecate , the occupant who pretends not to feel at least one 
of the desire to urinate and the desire to defecate or the 
occupant who cannot indicate the intention to feel at least 
one of the desire to urinate and the desire to defecate because 
of a sense of shame although the occupant really feels at 
least one of the desire to urinate and the desire to defecate ) . 
[ 0099 ] ( 5-10 ) Additional Statement 10 
[ 0100 ] An occupant assist apparatus according to the 
additional statement 10 is an occupant assist apparatus 
having : a receiving device that is configured to receive an 
occupant information relating to an occupant of a vehicle ; an 
estimating device that is configured to estimate , on the basis 
of the occupant information , at least one of a desire of the 
occupant to urinate and a desire of the occupant to defecate 
before the occupant indicates an intention to feel at least one 
of the desire to urinate and the desire to defecate ; and an 
executing device that is configured to execute an occupant 
assist on the basis of a result of an estimation by the 
estimating device . 
[ 0101 ] Alternatively , an occupant assist apparatus accord 
ing to the additional statement 10 may be an occupant assist 
apparatus having a controller , the controller is programmed 
to : receive an occupant information relating to an occupant 
of a vehicle ; estimate , on the basis of the occupant infor 

mation , at least one of a desire of the occupant to urinate and 
a desire of the occupant to defecate before the occupant 
indicates an intention to feel at least one of the desire to 
urinate and the desire to defecate ; and execute an occupant 
assist on the basis of an estimated result . 
[ 0102 ] The occupant assist apparatus according to the 
additional statement 10 is capable of executing the appro 
priate occupant assist based on the result of estimating the 
desire to urinate and / or defecate of the occupant who does 
not yet indicate the intention to feel at least one of the desire 
to urinate and the desire to defecate . Namely , the occupant 
assist apparatus according to the additional statement 10 is 
capable of estimating at least one of the desire of the 
occupant to urinate and the desire of the occupant to defecate 
and executing the occupant assist based on the estimated 
result more appropriately . 
[ 0103 ] ( 5-11 ) Additional Statement 11 
[ 0104 ] The occupant assist apparatus according to the 
additional statement 11 is the occupant assist apparatus 
according to any one of the additional statements 1 to 10 , 
wherein the estimating device is configured to ( alternatively , 
the controller is programmed to ) estimate , on the basis of the 
occupant information , a level of an intensity ( in other words , 
a strength ) of at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate . 
[ 0105 ] The occupant assist apparatus according to the 
additional statement 11 is capable of estimating the level of 
the intensity ( in other words , a strength ) of at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate ( namely , an index value that represents 
how intense ( in other words , how strong ) at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate that is already felt by the occupant or 
is estimated to be felt in the future is . Thus , the occupant 
assist apparatus according to the additional statement 11 is 
capable of executing the appropriate occupant assist based 
on the result of estimating the level of the intensity of at least 
one of the desire to urinate and the desire to defecate . 
Namely , the occupant assist apparatus according to the 
additional statement 11 is capable of estimating at least one 
of the desire of the occupant to urinate and the desire of the 
occupant to defecate and executing the occupant assist based 
on the estimated result more appropriately . 
[ 0106 ] ( 5-12 ) Additional Statement 12 
[ 0107 ] An occupant assist apparatus according to the 
additional statement 12 is an occupant assist apparatus 
having : a receiving device that is configured to receive an 
occupant information relating to an occupant of a vehicle ; an 
estimating device that is configured to estimate , on the basis 
of the occupant information , a level of an intensity of at least 
one of a desire of the occupant to urinate and a desire of the 
occupant to defecate ; and an executing device that is con 
figured to execute an occupant assist on the basis of a result 
of an estimation by the estimating device . 
[ 0108 ] Alternatively , an occupant assist apparatus accord 
ing to the additional statement 12 may be an occupant assist 
apparatus having a controller , the controller is programmed 
to : receive an occupant information relating to an occupant 
of a vehicle ; estimate , on the basis of the occupant infor 
mation , a level of an intensity of at least one of a desire of 
the occupant to urinate and a desire of the occupant to 
defecate ; and execute an occupant assist on the basis of the 
estimated result . 
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[ 0109 ] The occupant assist apparatus according to the 
additional statement 12 is capable of executing the appro 
priate occupant assist based on the result of estimating the 
level of the intensity of at least one of the desire to urinate 
and the desire to defecate . Namely , the occupant assist 
apparatus according to the additional statement 12 is capable 
of estimating at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate and 
executing the occupant assist based on the estimated result 
more appropriately . 
[ 0110 ] At least one portion of the feature in the above 
described embodiment may be eliminated or modified 
accordingly . At least one portion of the feature in the above 
described embodiments may be combined with another one 
of the above described embodiments . 
[ 0111 ] This application is based upon and claims the 
benefit of priority of the prior Japanese Patent Application 
No. 2018-175698 , filed on Sep. 20 , 2018 , the entire contents 
of which are incorporated herein by reference . In addition , 
the entire contents of the above described Patent Literatures 
1 and 2 are incorporated herein by reference . 
[ 0112 ] All examples and conditional language recited 
herein are intended for pedagogical purposes to aid the 
reader in understanding the invention and the concepts 
contributed by the inventor to furthering the art , and are to 
be construed as being without limitation to such specifically 
recited examples and conditions , nor does the organization 
of such examples in the specification relate to a showing of 
the superiority and inferiority of the invention . Although the 
embodiments of the present invention have been described 
in detail , it should be understood that the various changes , 
substitutions , and alterations could be made hereto without 
departing from the spirit and scope of the invention . An 
occupant assist apparatus , which involve such changes , are 
also intended to be within the technical scope of the present 
invention . 

2. The occupant assist apparatus according to claim 1 , 
wherein 

the controller is programmed to estimate , on the basis of 
the occupant information , at least one of the desire of 
the occupant to urinate and the desire of the occupant 
to defecate in the future than the timing when the 
occupant information is received before the occupant is 
conscious of at least one of the desire to urinate and the 
desire to defecate . 

3. The occupant assist apparatus according to claim 1 , 
wherein 

the occupant information includes at least one of a bio 
logical information of the occupant and an action 
information relating to an action of the occupant . 

4. The occupant assist apparatus according to claim 3 , 
wherein 

the action information includes at least one of a diet 
history information relating to a history of a diet eaten 
by the occupant and an excretion history information 
relating to a history of an excretion of the occupant . 

5. The occupant assist apparatus according to claim 1 , 
wherein 

the occupant assist includes at least one of ( i ) a break 
assist for proposing the occupant to take a restroom 
break , ( ii ) a route propose assist for proposing at least 
one of a first driving route that allows the vehicle to 
travel via a break spot at which the occupant is allowed 
to take a restroom break and a second driving route 
along that allows the vehicle to travel so as not to 
increase at least one of the desire of the occupant to 
urinate and the desire of the occupant to defecate than 
another driving route , ( iii ) a behavior assist for con 
trolling a behavior of the vehicle so as not to increase 
at least one of the desire of the occupant to urinate and 
the desire of the occupant to defecate compared to the 
case where the behavior of the vehicle is not controlled 
and ( iv ) an ease assist for easing at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate . 

6. The occupant assist apparatus according to claim 5 , 
wherein 

the second driving route includes a driving route that 
allows the vehicle to travel so that a vibration of the 
vehicle is smaller than that of the vehicle traveling 
along another driving route . 

7. The occupant assist apparatus according to claim 5 , 
wherein 

the behavior assist includes an assist for controlling the 
behavior of the vehicle to allow the vehicle to travel so 
that a vibration of the vehicle is smaller than that of the 
vehicle in the case where the behavior of the vehicle is 
not controlled . 

8. The occupant assist apparatus according to claim 5 , 
wherein 

the ease assist includes at least one of an assist for easing 
at least one of the desire of the occupant to urinate and 
the desire of the occupant to defecate by massaging the 
occupant compared to the case where the occupant is 
not massaged and an assist for easing at least one of the 
desire of the occupant to urinate and the desire of the 
occupant to defecate by controlling an air conditioning 
compared to the case where the air conditioning is not 
controlled . 

REFERENCE SIGNS LIST 

[ 0113 ] 1 vehicle 
[ 0114 ] 111 detect apparatus 
[ 0115 ] 112 navigation apparatus 
[ 0116 ] 113 personal information DB 
[ 0117 ] 114 driving assist sensor 
[ 0118 ] 115 CAN 
[ 0119 ] 12 ECU 
[ 0120 ) 121 information receiving unit 
[ 0121 ] 122 toilet desire estimating unit 
[ 0122 ] 123 assist executing unit 
( 0123 ] 131 display 
[ 0124 ] 132 driving unit 
[ 0125 ] 133 air conditioning apparatus 
[ 0126 ] 134 massage apparatus 

1. An occupant assist apparatus comprising a controller , 
the controller being programmed to : 
receive an occupant information relating to an occupant of 

a vehicle ; 
estimate , on the basis of the occupant information , at least 

one of a desire of the occupant to urinate and a desire 
of the occupant to defecate in a future than a timing 
when the occupant information is received ; and 

execute an occupant assist on the basis of an estimated 
result . 


