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function as: behavior setup receiving means configured to 
receive a setup for a behavior after getting out from the 
automatic driving vehicle, the setup being inputted by a 
driver or passenger who gets out from the automatic driving 
vehicle; and control means configured to control conduct of 
the behavior on the basis of the setup. 
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EXAMPLE OF STORED CONTENT 1N 
AFTER-GETTING-OUT BEHAVIOR STORING UNIT 

l. MOVEMENT TO PRESCRIBED PARKJNG PLACE 

1-1 H01\-1E PARKJNG PLACE 

1-2 COMPANY PARKING PLACE 

1-3 CONTR.A.CTED PARKJNG PLACE 

2. WAIT AT NEIGHBORING PARKING PLACE UNTIL CALLED 

3. WAIT HERE 

4. GO TO SPOT A 

SPOTA 

5. GO TO PICK 1.JP 1N RESPONCE TO CALLING 

6. WAIT AT SPOT B 

SPOTB 

7. R~ETURN T(J GETTING-OFF l.1(J(~ATION 
AFTER PREDETERMINED TIME 

8. STAY AT SPOT C 
A.FTER PREDETERJMINED TIME 

SPOTC 

FIG. 2 

IPR2025-01035 
Tesla EX1040 Page 4



U.S. Patent Nov. 27, 2018 Sheet 3 of 15 US 10,139,824 B2 

N 

INQUIRE WHETHER BEHAVIOR 
AFTER GETTING OUT TS SET lJP 

N 

S5 

DISPLAY STORED BEHAVIOR 
AJTER GETTING OUT AS AUST 

N 

S7 

PROCESS TO RECEIVE SELECTED BEHAVIOR 
AFTER GETTING OUT 

N 

S9 

STORE SELECTED BEHAVIOR AFTER GETTING OUT 

PRESENCE 

S 11 

CARRY OUT STORED BEHAVIOR AFTER GETTING OUT 

PROCESSlNG 
DURING TRA VEUNG 

END 

S2 

FIG. 3 
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lEHAVIOR-AFTER-GETTING-OUT 
SETUP RECEIVfNG PROCESSfNG 

N 

N 

y 

S22 

RECEIVE SELECTION DESIGNATION 
OF P ARK[NG PLACE 

TO COMPLETION OF RECEPTION 
y 

S24 

RECEIVE INFORMATION FOR 
AUTHENTICATION OF CALLER 

S25 

OBTAIN INFORMATION FOR AUTHENTlCATJON 
AT THE TL\1E OF GETTlNG IN AGAIN 

TO CO"rv1PLETION OF RECEPTION 

y 

y 

S28 

OBTAIN INFORMATION FOR 
AUTHENTlCATlON AT THE TIME 

OF GETT!NG IN AGAIN 

NOTIFY PARKING 
UNAVAJLABLE, 

,1l..ND REQUEST SETUP 
FOR OTHER BEHAVIOR 

TO COMPLETlON OF RECEPTlON 

FIG. 4 
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N 

N 

N 

y 
S32 

RECElV E SETUP FOR SPOT A 

S33 

OBTAIN INFORMATION FOR AUTHENTICATION 
AT THE Tl1-rn OF GETTING lN AGAIN AT SPOT A 

TO COMPLETION OF RECEPTION 
y 

S35 

RECEIVE INFORM/\ TION FOR 
AUTHENTICATION OF CALLER 

S36 

OBTAIN JNFOR1\1ATTON FOR AUTHENTICATION 
AT THE TIIVIE OF GETTING IN AGAIN 

y 

TO COMPLETION OF RECEPTION 

S38 

RECEIVE SETUP FOR SPOT B 

S39 

OBTAIN INFOR1v1ATION FOR AUTHENTICATION 
AT THE TIME OF GETTING IN AGAIN AT SPOT B 

TO COl'vIPLETION OF RECEPTION 

FIC1. 5 
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N 

N 

y 
S42 

RECEIVE INFORMATION FOR CALCULATING 
PREDETERMINED TiME 

S43 

OBT /\IN IJ\i""FORMA TION FOR AUTHENTICATION 
AT THE TIME OF GETTING IN AGAIN 

TO COMPLETION OF RECEPTION 
y 

S45 

RECEIVE INFORMATION FOR CALCULA.TlNG 
PREDETERMINED TIME 

S46 

RECEIVE SETUP FOR SPOT 

S47 

OBTAIN INf'ORi'vfATION FOR AUTHENTICATION 
AT THE TIME OF CETTJNG IN ACAIN AT SPOT C 

TO COMPLETION OF RECEPTION 

FICL 6 
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BEHAVIOR CONTROL PROCESSJNG 

S.51 

CONHRM BEHAv10R AFTER 
GETTING OUT THUS SET UP 

y 

US 10,139,824 B2 

S.53 

N OBTAIN CURREN1 LOCATION IN~ORMATION. 
SEARCH ROUTE TO PRESCRIBED 

PARKING PLACETHUS SELECTED AND SET UP 

S54 

MOVE TO PRESCRIBED PARKING PLACE 

N 

S56 

RETRIEVE PERIPHERY AROUND CURRENT LOCATION 
TO DETECT NEIGHBORING PARKING PLACE 

S57 

SEARCH ROUTE FROM CURRENT LOCATION 
TO NErGHBORlNG PARKING PLACE 

S58 

MOVE TO NE1GHBORING PARKING PLACE 

FIG. 7 
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N 
S62 

NOT1FY CAlLING NG 

MOVE TO GETTlNG-OUT LOCATION 

N 

N 

S67 

PERMIT TO GET JN AGAIN 
SEND MESSAGE TO PROMPT 

TO PROCESSING FOR 
DRlVlNG CONTROL 

IN ACCORDANCE WITH INSTRUCTION 
OF PERSON GETTING IN AGAIN 

FIG. 8 

N 

IPR2025-01035 
Tesla EX1040 Page 10



U.S. Patent Nov. 27, 2018 

y 

y 
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S73 

SEARCH ROUTE FROM CURRENT 
LOCATION TO SPOTA 

S74 

MOVE TO SPOT A 

S77 

WAIT AT CURRENT LOCATION 

RETRIEVE PERIPHERY TO SEARCH 
AVAlLABLE PARK lNG PLACE 

N 

S80 

WAIT AT AVAILABLE PARKING PLACE 

S81 

CONTINlJE TO MOVE A.ROUNTI 
GETTING OUT LOCATION 

FIG. 9 
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N 

N 
S93 

NOTlFY CALLING NG 

RECEIVE INFORMATION ON LOCATION TO PICK UP 

S95 

SEARCH ROUTE FROM CURRENT LOCATION 
TO LOCATION TO PICK UP 

S96 

M()VE TO LOCATION TO PICK lJP 

FIG. 10 
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y 
S102 

N 
SEARCH ROUTE FROM CURRENT 

LOCATION TO SPOT B 

S103 

MOVE TO SPOTB 

ESTIMATE PREDETERMINED TIME 
ON THE BASIS OF INFORMATION FOR 

CALCULATING PREDETERMINED TIME 

N 
S107 

WAIT AT GETTING-OUT LOCATION 

CONTlt'\JUE TO MOVE OR WAIT AT 
PARKING PLACE IN ACCORDANCE WITH 

ESTTMA TED PREDETERMINED TIME 

N 

MOVE TO GETT!NG-OUT LOCATION 

FICi. 11 
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N 

ESTIMATE PREDETERlVITNrm EME ON THE BASIS OF 
TNFORi'vLATION FOR CALCULATING PREDETERMlNED Tlrv1E 

Sll4 

SEARCH ROUTE FROM 
CURRENT LOCATION TO SPOT C 

Sl 15 

MOVE TO SPOT C 

N 

CONTINUE TO MOVE OR WAIT AT 
PARKING PLACE IN ACCORDANCE WITH 

ESTIMATED PREDETERMINED TlME 

N 

MOVE TO SPOT C 

FIG. 12 

Sll2 

OTHER PROCESSING 

Sll 7 

WAIT AT SPOT C 
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FIG. 14 

KOKUGIKAN SUMO HALL 

FIG. 15 
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AUTOMATIC DRIVING VEHICLE AND 
PROGRAM FOR AUTOMATIC DRIVING 

VEHICLE 

2 
passenger gets out from the automatic driving vehicle; and 
control means configured to control conduct of the behavior 
on the basis of the setup. 

According to the invention provided with the above 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to an automatic driving 
vehicle and a program for an automatic driving vehicle. 

5 configuration, a driver or passenger can set up a behavior 
thereof after getting off from an automatic driving vehicle 
when the driver or passenger gets out from the automatic 
driving vehicle. 

BACKGROUND ART OF THE INVENTION 10 Effect According to the Invention 

According to the automatic driving vehicle of this inven­
tion, a user who is getting in an automatic driving vehicle 

There is proposed an automatic driving vehicle capable of 
autonomous traveling without a driving operation by a 
driver. Further, various kinds of inventions using character­
istics of such an automatic driving vehicle have been pro­
posed. For example, in Patent Document 1 (JP2012-48563-

15 
can give an instruction to the automatic driving vehicle 
when to get out from the automatic driving vehicle as 
occasion may demand in accordance with his or her action 
mode and/or action objective after getting out from the 
automatic driving vehicle. 

A), an automatic driving vehicle that is configured to 
designate and move to, by storing schedule information 
containing a time and a place (destination) designated by a 20 
user in advance in the automatic driving vehicle, the desti­
nation for automatic driving on the basis of the schedule 
information is proposed. 

For example, the automatic driving vehicle is configured 
so that after a user A gets out from the automatic driving 25 

vehicle, a place where the user A starts to use the automatic 
driving vehicle next time is estimated on the basis of the 
stored schedule information, the automatic driving vehicle 
waits at the place if the estimated place is a current location, 
and the automatic driving vehicle moves to the estimated 30 

place and wait there if the estimated place is different from 
the current location. 

BRIEF EXPLANATION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an example of a 
configuration of an electronic control circuit unit according 
to an embodiment of an automatic driving vehicle by this 
invention. 

FIG. 2 is a view showing an example of stored content in 
an after-getting-out behavior storing unit used in the 
embodiment of the automatic driving vehicle according to 
this invention. 

FIG. 3 is a view showing a flowchart for explaining an 
outline of a processing operation according to the embodi­
ment of the automatic driving vehicle by this invention. 

PRIOR ART DOCUMENTS 

Patent Documents 

FIG. 4 is a view showing a part of a flowchart for 
35 explaining a flow of an after-getting-out behavior setup 

receiving operation according to the embodiment of the 
automatic driving vehicle by this invention. 

Patent document 1: JP2012-48563-A 

SUMMARY OF THE INVENTION 

FIG. 5 is a view showing a part of the flowchart for 
explaining a flow of an after-getting-out behavior setup 

40 receiving operation according to the embodiment of the 
automatic driving vehicle by this invention. 

Problems to be Solved by the Invention 

However, in Patent document 1 described above, the user 
is required to register and store schedule information, which 
contains at least designation of date and time, and a place, 

FIG. 6 is a view showing a part of the flowchart for 
explaining a flow of an after-getting-out behavior setup 
receiving operation according to the embodiment of the 

45 automatic driving vehicle by this invention. 

in the automatic driving vehicle in advance. This is burden­
some. In addition, there is a problem that it is impossible for 
a user who actually gets in the automatic driving vehicle to 50 

provide an instruction to the automatic driving vehicle as 
occasion may demand in accordance with an action mode 
and/or an action objective after getting out from the auto­
matic driving vehicle. 

It is an object of this invention to provide an automatic 55 

driving vehicle capable of solving the problem described 
above. 

Means for Solving the Problems 

FIG. 7 is a view showing a part of a flowchart that shows 
an example of a flow of a processing operation for a 
behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven­
tion. 

FIG. 8 is a view showing a part of the flowchart that 
shows an example of a flow of a processing operation for a 
behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven­
tion. 

FIG. 9 is a view showing a part of the flowchart that 
shows an example of a flow of a processing operation for a 
behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven-

60 tion. 
In order to solve the problem described above, the present 

invention provides an automatic driving vehicle having an 
automatic driving mode in which autonomous traveling is 
carried out, the automatic driving vehicle including: behav-
ior setup receiving means configured to receive a setup for 65 

a behavior after getting out from the automatic driving 
vehicle, the setup being to be inputted when a driver or 

FIG. 10 is a view showing a part of the flowchart that 
shows an example of a flow of a processing operation for a 
behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven­
tion. 

FIG. 11 is a view showing a part of the flowchart that 
shows an example of a flow of a processing operation for a 

IPR2025-01035 
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behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven­
tion. 

FIG. 12 is a view showing a part of the flowchart that 
shows an example of a flow of a processing operation for a 
behavior after getting out from the vehicle according to the 
embodiment of the automatic driving vehicle by this inven­
tion. 

FIG. 13 is a view for explaining a concrete example of the 
behavior after getting out the vehicle used in the embodi­
ment of the automatic driving vehicle by this invention. 

FIG. 14 is a view for explaining a concrete example of the 
behavior after getting out the vehicle used in the embodi­
ment of the automatic driving vehicle by this invention. 

FIG. 15 is a view for explaining a concrete example of the 
behavior after getting out the vehicle used in the embodi­
ment of the automatic driving vehicle by this invention. 

FIG.16 is a view for explaining a concrete example of the 
behavior after getting out the vehicle used in the embodi­
ment of the automatic driving vehicle by this invention. 

EMBODIMENTS FOR CARRYING OUT THE 
INVENTION 

4 
112, a car navigation (hereinafter, abbreviated to "car-navi") 
functioning unit 113, a user authenticating unit 114, a user 
authentication information storing unit 115, a caller authen­
ticating unit 116, a caller authentication information storing 

5 unit 117, an after-getting-out behavior setup receiving unit 
118, an after-getting-out behavior storing unit 119, a behav­
ior control processing unit 120, a timer circuit 121, and an 
audio input/output unit 122 are connected, through a system 
bus 100, to a control unit 101 configured so that a computer 

10 is mounted thereon. 
A motor driving unit 131 is connected to the motor driving 

control unit 103. A steering driving unit 132 is connected to 
the steering driving control unit 104. A manual driving 
operation detecting unit 133 is connected to the manual/ 

15 automatic driving mode switching control unit 105. Further, 
a car-navi database 134 is connected to the car-navi func­
tioning unit 113. The user authentication information storing 
unit 115 is connected to the user authenticating unit 114. The 
caller authentication information storing unit 117 is con-

20 nected to the caller authenticating unit 116. The after­
getting-out behavior storing unit 119 is connected to the 
after-getting-out behavior setup receiving unit 118. More­
over, a microphone 135 for gathering a voice and a speaker 

Hereinafter, an automatic driving vehicle according to an 25 

embodiment of this invention will be described with refer-

136 for reproducing and outputting a sound are connected to 
the audio input/output unit 122. 

In this embodiment, the wireless communication unit 102 
has a function to carry out communication, such as tele­
phone communication and electronic mail communication 
via a mobile phone network and the Internet. Namely, the 

ence to the drawings. 
[Example of Hardware Configuration of Automatic Driving 
Vehicle 1] 

FIG. 1 is a block diagram showing an example of a 
hardware configuration of an electronic control circuit unit 
10 in an automatic driving vehicle 1 according to an embodi­
ment of this invention. It should be noted that the automatic 
driving vehicle 1 according to this embodiment is an 
example of a case where the vehicle is an electric vehicle. 
However, illustration of a battery is omitted in FIG. 1. 

The automatic driving vehicle 1 according to this embodi­
ment includes an automatic driving mode and a manual 
driving mode. The manual driving mode is a mode in which 
the automatic driving vehicle 1 is allowed to travel in 
accordance with an accelerator pedal operation, a brake 
pedal operation, a shift lever operation and a steering 
operation ( or a handle operation) of the driver as well as a 
normal vehicle that is not an automatic driving vehicle. 
Further, the automatic driving mode is a mode in which even 
though the driver does not carry out any of the accelerator 
pedal operation, the brake pedal operation, the shift lever 
operation and the steering operation, the automatic driving 
vehicle 1 itself changes routes automatically ( or autono­
mously) to travel while avoiding an obstacle. 

In this regard, the driver of the automatic driving vehicle 
1 switches the automatic driving vehicle 1 while traveling in 

30 wireless communication unit 102 of the automatic driving 
vehicle 1 according to this embodiment is provided with a 
function as a member terminal in the mobile phone network, 
and has a member number of a mobile phone terminal. The 
control unit 101 has, as software processing functions, a 

35 function to carry out a process when a calling request is 
received from a caller via this wireless communication unit 
102 and a function to call a mobile phone terminal of a user 
whose member telephone number of the mobile phone is 
registered and to notify a necessary message. As the mobile 

40 phone terminal of the user, a smartphone is used, for 
example. 

The motor driving control unit 103 controls a supply of a 
driving signal to the motor driving unit 131 of the automatic 
driving vehicle 1, which is configured by the electric vehicle 

45 according to this embodiment, under a control of the control 
unit 101, and control traveling start, traveling speed control 
(including a brake control and an accelerator control), trav­
eling stop and the like of the automatic driving vehicle 1. 

The steering driving control unit 104 is configured to 
50 control, under a control of the control unit 101, a supply of 

a driving control signal to the steering driving unit 132 of the 
automatic driving vehicle 1 according to this embodiment, 
and control change in routes of the automatic driving vehicle 
1. 

the manual driving mode into the automatic driving mode by 
means of a predetermined operation via a touch panel 112 
(will be described later), for example. The automatic driving 55 

vehicle 1 is configured so as to automatically return to the 
manual driving mode when the driver carries out the accel­
erator pedal operation, the brake pedal operation, the shift 
lever operation or the steering operation while traveling in 

The manual/automatic driving mode switching control 
unit 105 is configured to control switching of the driving 
mode of the automatic driving vehicle 1 to any of the manual 
driving mode and the automatic driving mode in response to 
a selection operation input through the touch panel 112. The 

the automatic driving mode. 
As shown in FIG. 1, in the electronic control circuit unit 

10, a wireless communication unit 102, a motor driving 
control unit 103, a steering driving control unit 104, a 
manual/automatic driving mode switching control unit 105, 

60 manual driving operation detecting unit 133 receives opera­
tion information such as the accelerator pedal operation, the 
brake pedal operation, the shift lever operation, and the 
steering operation by the driver, and supplies the operation 

a radar 106, a group of cameras 107, a group of sensors 108, 65 

the surrounding moving object grasping unit 109, a current 
location detecting unit 110, a display unit 111, a touch panel 

information for the manual driving to the manual/automatic 
driving mode switching control unit 105. 

The manual/automatic driving mode switching control 
unit 105 is configured to supply, when the automatic driving 
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vehicle 1 is in the manual driving mode, the operation 
information for the manual driving from the manual driving 
operation detecting unit 133 to the motor driving control unit 
103 and the steering driving control unit 104, and control the 
motor driving unit 131 and the steering driving unit 132 in 
accordance with various kinds of the pedal operation, the 
shift lever operation, or the steering operation ( or the handle 
operation) of the driver. 

Further, the manual/automatic driving mode switching 
control unit 105 supplies, when the automatic driving 
vehicle 1 is in the automatic driving mode, operation infor­
mation for the automatic driving generated in the control 
unit 101 to the motor driving control unit 103 and the 
steering driving control unit 104 on the basis of an output of 
the radar 106, the group of cameras 107, the group of sensors 
108, or the surrounding moving object grasping unit 109 as 
will be described later, and controls driving of the motor 
driving unit 131 and the steering driving unit 132 by means 
of the operation information for the automatic driving. In 
this regard, in the automatic driving mode, a route from a 
current location toward a destination (destination) set up by 
the driver in the car-navi functioning unit 113 is searched, 
and the automatic driving vehicle 1 is controlled to travel 
along the searched route. 

The radar 106 is one that measures a distance between the 
automatic driving vehicle 1 and a person or an object that 
exists around the automatic driving vehicle 1, and is com­
posed of a laser radar, a millimeter wave radar, or the like. 
The laser radar is embedded in a roof or in the vicinity of 
bumper, for example. The millimeter wave radar is provided 

6 
The group of sensors 108 is composed of a motion sensor 

( or infrared sensor, for example) configured to detect a 
person in the vicinity of the outside of the automatic driving 
vehicle 1 and various kinds of sensors for obtaining infor-

5 mation that supports the automatic driving in addition to an 
open/close detecting sensor configured to detect open or 
close of the door and open or close of the window, a sensor 
configured to detect wearing of a seat belt, a seating sensor 
(a weight sensor or a pressure sensor, for example) config-

10 ured to detect whether a passenger sits on a seat such as the 
driver seat or the front passenger seat, and a touch sensor 
( capacitance sensor, for example) configured to detect 
whether a person touches a handle of the driver's seat or the 
touch panel 112 (will be described later). As the various 

15 kinds of sensors for obtaining information that supports the 
automatic driving, a vibration sensor configured to detect 
vibration of the vehicle or a tire, for example, a rotational 
speed sensor configured to detect rotational speed of the tire, 
a geomagnetic sensor configured to detect an azimuth, an 

20 acceleration sensor configured to detect acceleration, a gyro 
sensor ( or a gyroscope) configured to detect an angle or an 
angular velocity, and the like are contained. Further, in this 
embodiment, a sensor configured to detect lighting of a right 
winker, a left winker (direction indicator) or a hazard lamp 

25 ( emergency flashing lamp) is contained in the group of 
sensors 108. 

The surrounding moving object grasping unit 109 is 
configured to grasp a moving object (including a person) 
around the own vehicle using the radar 106, the group of 

30 sensors 108, and a photographed image of the group of 
cameras 107. The surrounding moving object grasping unit 
109 carries out a process based on a Bayesian theory, for 
example, whereby an obstacle or a moving object around the 

in the front of the vehicle and in the rear of the vehicle, for 
example. Both the laser radar and the millimeter wave radar 
may be provided, or only one of them may be provided. 
Further, other radar such as a submillimeter wave radar and 35 

a micrometer wave radar may be used. Moreover, for the 
similar sake of the radar, a sonar (not shown in the drawings) 
may be used. 

vehicle is grasped. 
The current location detecting unit 110 receives radio 

waves from GPS satellites, and detects a current location of 
the own vehicle. Since accuracy of the location detected on 
the basis of radio waves from the GPS satellites is low, the 
current location detecting unit 110 uses not only information The group of cameras 107 includes: one camera to a 

plurality of cameras configured to photograph the interior of 
the automatic driving vehicle 1; and one camera to a 
plurality of cameras configured to photograph the surround­
ings of the exterior of the automatic driving vehicle 1, such 
as the front, the side and the rear of the automatic driving 
vehicle 1. The cameras configured to photograph the interior 
of the vehicle includes a camera configured to photograph a 
behavior of a person who gets in the automatic driving 
vehicle 1 and sits on the front passenger seat or a rear 
passenger seat (hereinafter, referred to as a "passenger"), in 
addition to a camera, attached to a back mirror ( or rearview 
mirror, a room mirror), which is installed between a driver 
seat and a front passenger seat, or an upper portion of a front 
window, for example, configured to photograph a behavior 
of a person who sits on the driver seat (hereinafter, referred 
to as a "driver"). Further, the cameras configured to photo­
graph the surroundings of the automatic driving vehicle 1 
includes: two cameras (stereo camera), attached to a right 
side and a left side of the rearview mirror, configured to 
mainly photograph right front and left front of the automatic 
driving vehicle 1, for example; a camera, attached to a door 
mirror or a fender mirror of the automatic driving vehicle 1, 
for example, configured to photograph the right side and the 
left side; a camera configured to photograph the rear side of 
the automatic driving vehicle 1; an onmidirectional camera 
(360° camera) and a fish-eye camera attached to a roof and 
configured to photograph surroundings with a wide angle; 
and the like. 

40 on the current location detected by receiving the radio waves 
from the GPS satellites but also one sensor to plural sensors 
included in the group of sensors 108, the radar 106, the 
photographed image of the group of cameras 107 (together 
with a navigation function). The current location detecting 

45 unit 110 also carries out the process based on the Bayesian 
theory, for example, whereby the current location is detected 
and confirmed with higher accuracy. 

In the automatic driving mode, the automatic driving 
vehicle 1 processes various kinds of information such as the 

50 location information obtained by receiving the radio waves 
from the GPS satellites, the radar 106, the group of cameras 
107, and the group of sensors 108 in the current location 
detecting unit 110 and the surrounding moving object grasp­
ing unit 109, that is, information corresponding to informa-

55 tion obtained from eyes and ears of a human by means of 
machine learning such as the Bayesian theory. On the basis 
of this, the control unit 101 carries out intellectual informa­
tion processing ( artificial intelligence) and control ( artificial 
intelligence), such as change in routes of the own vehicle 

60 and avoidance of an obstacle, and generates the operation 
information for the automatic driving. 

The display unit 111 is composed of an LCD (Liquid 
Crystal Display), for example. The touch panel 112 is 
configured so that a touch sensor capable of a touch input by 

65 a finger is superimposedly provided on a display screen of 
the display unit 111 that is composed of the LCD. A display 
image including a software button (including a button for 
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character input of a keyboard) is displayed on the display 
screen of the display unit 111 on the basis of the control of 
the control unit 101. Then, when the touch panel 112 detects 
a touch by a finger on the software button displayed on the 
display screen, the touch panel 112 communicates the touch 5 

to the control unit 101. The control unit 101 that receives this 
is configured to carry out a control process corresponding to 
the software button. 

Map data and route guidance data in the country are stored 
in advance in the car-navi database 134 connected to the 10 

car-navi functioning unit 113. The car-navi functioning unit 
113 is a function unit for guiding the automatic driving 
vehicle 1 so as to help the automatic driving vehicle 1 to 
move to the specified destination on the basis of the map 
stored in the car-navi database 134 and the route guidance 15 

data. In this embodiment, the car-navi functioning unit 113 
is configured so as to carry out the processes slightly 
different between the manual driving mode and the auto­
matic driving mode. 

Namely, in the manual driving mode, the car-navi func- 20 

tioning unit 113 displays an image, in which a location of the 
own vehicle detected and confirmed by the current location 
detecting unit 110 is superimposedly displayed on a map in 
which a route to the destination is explicitly displayed, on 
the display screen of the display unit 111. The car-navi 25 

functioning unit 113 moves the location of the own vehicle 
(current location) on the map along with movement of the 
own vehicle, and carries out voice guidance at a point at 
which a route guidance is required, such as an intersection 
and a junction on the route. This is similar to a normal 30 

car-navi function. 
On the other hand, in the automatic driving mode, when 

the current location of the own vehicle is apart from the 
route to the destination, the car-navi functioning unit 113 
notifies the control unit 101 of information on a separating 35 

direction and a distance. When the current location of the 
own vehicle exists on the route to the destination, the 
car-navi functioning unit 113 notifies the control unit 101 of 
change instruction information of a course direction along 

8 
110, to a peripheral retrieval server on the Internet through 
the wireless communication unit 102, and obtain its retrieval 
result, for example. 

The user authenticating unit 114 carries out user authen­
tication by using the information for authentication of the 
user, which is stored in the user authentication information 
storing unit 115, and the information for authentication 
obtained from the user. Here, the user is mainly the driver, 
but the user may be a passenger other than the driver. The 
automatic driving vehicle 1 according to this embodiment 
can carry out the autonomous traveling by means of the 
automatic driving mode even though no driver exists 
therein. 

In this embodiment, for example, the user authentication 
is carried out on the basis of whether the face image of the 
most recently get-out person coincides with the face image 
of the new user (passenger) or not. For this reason, in this 
embodiment, this user authenticating unit 114 is configured 
as image recognizing means. 

In this embodiment, a face image of the get-out person 
photographed by a predetermined camera of the group of 
cameras 107 is stored in the user authentication information 
storing unit 115. In this embodiment, the face image of the 
most recently get-out person photographed by the camera is 
updated and stored in the user authentication information 
storing unit 115 so as to overwrite it on the face image of the 
get-out person previously stored. Of course, a history of the 
face image of the get-out person may be left without 
overwriting the face image. 

In this regard, the user authentication can be carried out 
on the basis of voice of the user. In such a case, the automatic 
driving vehicle 1 collects a voice of the get-out person by 
means of the microphone 135, and stores the voice of the 
get-out person in the user authentication information storing 
unit 115. The user authenticating unit 114 is configured so as 
to include a speaker's voice recognizing function, and 
carries out the user authentication by determining whether 
the stored voice coincides with the voice of the user col­
lected by the microphone 135 or not. 

Further, the user authentication can be carried out by a 
fingerprint of the user. In such a case, a fingerprint reading 
device is provided in the automatic driving vehicle 1, and a 
fingerprint of the get-out person is stored in the user authen­
tication information storing unit 115. The user authenticat-

the route before an intersection or a junction on the route 40 

along with the movement of the own vehicle. The control 
unit 101 controls the motor driving unit 131 through the 
motor driving control unit 103 on the basis of the informa­
tion notified by the car-navi functioning unit 113, the con­
firmation result of the current location of the current location 
detecting unit 110 and the result grasped by the surrounding 
moving object grasping unit 109 so that the own vehicle 
moves through a course as instructed on the route. The 
control unit 101 also generates the operation information for 

45 ing unit 114 is configured to include a fingerprint recogniz­
ing function. The user authentication is carried out by 
determining whether the stored fingerprint coincides with a 
fingerprint of a new user obtained by the fingerprint reading 
device or not. A vein, an iris, or other biological information 

the automatic driving for controlling the steering driving 
unit 132 through the steering driving control unit 104. 
Therefore, on the basis of the route guidance to the desti­
nation by the car-navi functioning unit 113 and the control 
unit 101 in the automatic driving mode, the automatic 
driving vehicle 1 can move to the destination even in 
non-passenger state. 

50 can be used for the user authentication. In such a case, the 
user authentication is applicable by means of the similar 
change of the configuration. 

The caller authenticating unit 116 carries out the caller 
authentication described above using the information for 

55 authentication of the caller stored in the caller authentication 

In this embodiment, the car-navi functioning unit 113 also 
includes a peripheral retrieval function. In addition to the 
map information, base point information (POI (Point Of 
Interest)) such as parking places for peripheral retrieval, 60 

convenience stores, and the like is stored in the car-navi 
database 134. In this regard, the car-navi functioning unit 
113 is not provided with a peripheral retrieval function, the 
control unit 101 may realize the peripheral retrieval function 
as a function to transmit a peripheral retrieval request, which 65 

contains positional information such as current location 
information obtained by the current location detecting unit 

information storing unit 117 and the information for authen­
tication obtained from the caller when to receive calling by 
the wireless communication unit 102. In this embodiment, 
the caller authentication is carried out on the basis of 
whether the telephone number of the mobile phone terminal 
of the most recently get-out person coincides with the 
telephone number of the mobile phone terminal of the caller 
or not. 

In this embodiment, a telephone number of the mobile 
phone terminal of the most recently get-out person, which is 
inputted through the touch panel 112, is stored in the caller 
authentication information storing unit 117. This telephone 
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number stored in the caller authentication information stor-
10 

ior after getting out from the automatic driving vehicle 1 
only in a case where no driver exists within the own vehicle 
after the user gets out from the automatic driving vehicle 1 
in this embodiment. An example of behavior control pro-

ing unit 117 is set to only the telephone number of the most 
recently get-out person by overwriting the telephone number 
onto the telephone number stored previously. Of course, the 
telephone number may not be overwritten thereonto, but 
leave the telephone numbers stored previously. 

5 cessing by the behavior control processing unit 120 will be 
described later in detail. 

The caller authenticating unit 116 obtains, when there is 
a call from the caller to the wireless communication unit 
102, a telephone number of the call. The caller authenticat-
ing unit 116 is configured to carry out the caller authenti- 10 

cation by determining whether the obtained telephone num-
ber coincides with the telephone number stored in the caller 
authentication information storing unit 117 or not. 

In this regard, a configuration of each of the caller 
authenticating unit 116 and the caller authentication infor- 15 

mation storing unit 117 is also changed in accordance with 

The timer circuit 121 has a function to provide the current 
time and to measure a time from a predetermined point of 
time. 

The audio input/output unit 122 takes in the voice col­
lected by the microphone 135, and sends it out to the system 
bus 100 for voice recognizing processing, for example. 
Further, although its illustration is omitted, the audio input/ 
output unit 122 includes therein a memory for storing voice 
message data, which are to output to the outside, and 
includes therein a voice synthesizer and/or a D-A converter, 
by which the voice message data read out from the memory 
are converted into an analog voice signal. The audio input/ 
output unit 122 then supplies a voice message selected by 

a difference of information to be used as the information for 
authentication as well as a configuration of each of the user 
authenticating unit 114 and the user authentication informa­
tion storing unit 115. 

In this embodiment, the after-getting-out behavior setup 
receiving unit 118 receives a setup of a behavior after getting 
out from the automatic driving vehicle 1, which the auto­
matic driving vehicle 1 has to conduct, from the user when 

20 means of a control of the control unit 101 to the speaker 136, 
whereby the voice message is outputted to the outside as a 
voice. As the voice messages to be stored, as will be 
described later, an inquiry message such as "a behavior after 
getting out therefrom is set up?", a notice message such as 

25 "authenticated" and "authentication cannot be carried out", 
and an interactive message when an input of a setup for a 
behavior after getting out from the automatic driving vehicle 
1 is received, and the like are prepared, for example. 

the user such as the driver or a passenger other than the 
driver gets out from the automatic driving vehicle 1, and 
stores the received setup information in an embedded storing 
unit (whose illustration is omitted). In this embodiment, 
behaviors after getting out from the automatic driving 
vehicle 1 are registered and stored in the after-getting-out 30 

behavior storing unit 119 in advance by the user. The 
after-getting-out behavior setup receiving unit 118 presents 
a list of the behaviors after getting out from the automatic 
driving vehicle 1, which are stored in the after-getting-out 
behavior storing unit 119, to the user, and receives a setup 35 

of information on the behavior after getting out from the 
automatic driving vehicle 1, which is selected and set up 
from the list by the user. 

In this case, although its illustration is omitted, an item of 
each of the behaviors after getting out from the automatic 40 

driving vehicle 1 in the after-getting-out behavior list (see 
FIG. 2, which will be mentioned later) may be configured as 
an icon button. When the user instructs an operation to touch 
each of the desired icon buttons on the touch panel 112, it is 
possible to input a selection setup for information on the 45 

behavior after getting out from the automatic driving vehicle 
1. An example of the behavior after getting out from the 
automatic driving vehicle 1, which is stored in the after­
getting-out behavior storing unit 119, and setup receiving 
processing by the after-getting-out behavior setup receiving 50 

unit 118 will be described later. 
In this regard, as a method of inputting a setup of a 

behavior after getting out from the automatic driving vehicle 
1, a reading input of the behavior after getting out from the 
automatic driving vehicle 1 can be carried out by means of 55 

the voice. The control unit 101 includes a voice recognizing 
function therefor. 

The electronic control circuit unit 10 of the automatic 
driving vehicle 1 is configured as described above. However, 
the respective processing functions, including the motor 
driving control unit 103, the steering driving control unit 
104, the manual/automatic driving mode switching control 
unit 105, the surrounding moving object grasping unit 109, 
the current location detecting unit 110, the car-navi func­
tioning unit 113, the user authenticating unit 114, the caller 
authenticating unit 116, the after-getting-out behavior setup 
receiving unit 118, the behavior control processing unit 120, 
and the audio input/output unit 122, of the respective pro­
cessing blocks shown in FIG. 1 can be realized as software 
processing, which is carried out in accordance with execu-
tion of programs by the control unit 101. 
[Example of Stored Information of After-Getting-Out 
Behavior Storing Unit 119] 

As described above, behaviors after getting out from the 
vehicle, which the user wants to specify, are stored and held 
in advance in the after-getting-out behavior storing unit 119. 
As the behaviors after getting out from the automatic driving 
vehicle 1, one behavior can be selected from ones registered 
in the automatic driving vehicle 1 as a default in advance by 
a vehicle company or the like, or the ones can be set up and 
stored by the user. Further, ones stored on a cloud of the 
Internet can be used via the wireless communication unit 
102. 

FIG. 2 shows an example of the behavior after getting out, 
which is stored in the after-getting-out behavior storing unit 
119, in this embodiment. Examples of the respective behav­
iors after getting out will be described. 

A behavior "movement to prescribed parking place" 
The behavior control processing unit 120 carries out the 

behavior for the own vehicle after the user gets out from the 
automatic driving vehicle 1 on the basis of the behavior after 
getting out from the automatic driving vehicle 1, which is 
received by the after-getting-out behavior setup receiving 
unit 118. In this case, from a point of view that a movement 
control for the own vehicle is to be carried out in accordance 
with a control instruction by the driver when the driver gets 
in the automatic driving vehicle 1, the control unit 101 
carries out control processing based on the received behav-

60 means that after the user gets out from the automatic driving 
vehicle 1, the automatic driving vehicle 1 is caused to move 
to a prescribed parking place registered in advance. This 
behavior after getting out from the automatic driving vehicle 
1 is terminated on the basis of the movement to the parking 

65 place. Here, as the prescribed parking place, a plurality of 
parking places can be registered. For example, a "home 
parking place", a "company parking place", a "contracted 
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parking place" and the like can be registered. Registration of 
the parking place means that its positional information and 

12 
confirming coincidence of the both. A combination of a 
telephone number, an e-mail address, their password and ID 
may be the information for authentication at the time of 
calling. 

Further, the information for authentication of the re-enter-
passenger is not limited to the face image. This information 
may be biological information such as a voice, a fingerprint, 
a vein, and an iris. Moreover, a password and/or an ID may 
be used as this information. Further, combination of them 

a name ( classification) of a parking place such as the "home 
parking place", the "company parking place", or the "con­
tracted parking place" are stored. When the user selects and 5 

sets up the behavior "movement to prescribed parking 
place" as the behavior after getting out from the automatic 
driving vehicle 1 (hereinafter, also referred to as the "after­
getting-out behavior", the user also selects and sets up a 
name of the prescribed parking place. 10 may be used as the information for authentication. 

A behavior "wait at neighboring parking place until 
calling" means that the automatic driving vehicle 1 searches 
a parking place in vicinity of a getting-off location of the 
user, waits at the parking place, and then, when the user 
communicates a telephone calling through the wireless 15 

communication unit 102 of the automatic driving vehicle 1 
by means of the mobile phone terminal, the automatic 
driving vehicle 1 returns to the place where the user gets out 
from the automatic driving vehicle 1 in response to the 
calling. In this case, in this embodiment, at the time of 20 

getting out from the automatic driving vehicle 1, the user 
registers information for authentication at the time of calling 
and information for authentication for getting in the auto­
matic driving vehicle 1 again. 

The behavior control processing unit 120 of the automatic 25 

driving vehicle 1 carries out authentication for the caller 
using the information for authentication registered at the 
time of calling when there is a calling by the user through the 
mobile phone terminal. The behavior control processing unit 
120 carries out a movement control to return to the place 30 

where the user gets out from the automatic driving vehicle 
1 in response to the calling only in a case where the 
authentication is OK. In this embodiment, as the information 
for authentication at the time of calling, a telephone number 
(member number) of the mobile phone terminal of the caller 35 

is registered at the time of getting out from the automatic 
driving vehicle 1, for example. When a calling from the 
caller is received, the behavior control processing unit 120 
carries out the authentication on the basis of whether the 
telephone number of the caller is a registered telephone 40 

number or not. 
Then, in a case where the behavior control processing unit 

120 of the automatic driving vehicle 1 detects that the user 
gets therein again, the behavior control processing unit 120 
uses the information for authentication registered as the time 45 

of getting therein again when to get therein again to carry out 
authentication for a passenger who gets therein again (here­
inafter, referred to as "re-enter-passenger"). The behavior 
control processing unit 120 controls the authentication so as 

The behavior "wait here" means a behavior in which the 
automatic driving vehicle 1 waits at the place where the user 
gets out from the automatic driving vehicle 1 as it is. In this 
case, in this embodiment, the user registers his or her 
information for authentication for getting in the automatic 
driving vehicle 1 again at the time of getting out from the 
automatic driving vehicle 1. This information for authenti­
cation for getting in the automatic driving vehicle 1 may be 
similar to one that has been explained in the behavior "wait 
at neighboring parking place until calling" described above. 
In this embodiment, the information for authentication is a 
face image of the user (for example, the driver). 

A behavior "go to Spot A" means a behavior in which the 
automatic driving vehicle 1 goes to a place designated by the 
user. The Spot A is designated or specified by the user at the 
time of getting out from the automatic driving vehicle 1. 
This Spot A may be set up among spots registered in 
advance. For example, the Spot A may be designated on the 
map, designated by inputting an address or designating an 
identifiable building name or the like. Further, the Spot A 
may be designated by means of a two-dimensional coordi-
nate of a degree of latitude and a degree of longitude ( or a 
three-dimensional coordinate in addition to elevation). 
Moreover, in a case where the Spot A can be specified by a 
telephone number, the user may input the telephone number 
to designate the Spot A. In a case where the Spot A can be 
specified by a URL (Uniform Resource Locator) or an 
e-mail address, the user may input the URL or the e-mail 
address to designate the Spot A. 

The re-enter-passenger in case of the behavior "go to Spot 
A" is not limited to the user who gets out from the automatic 
driving vehicle 1. Thus, in this embodiment, a password 
and/or an ID is set up as the information for authentication 
of the re-enter-passenger. 

A behavior "go to pick up in response to calling" is one 
in which after the user gets out from the automatic driving 
vehicle 1, the automatic driving vehicle 1 can carry out a free 
action until calling, but the automatic driving vehicle 1 is 
caused to go to the place designated by the user to pick up 

to permit the usage of the own vehicle by the re-enter­
passenger only in a case where the authentication is OK. In 
this embodiment, as the information for authentication at the 
time of getting in the automatic driving vehicle 1 again, the 
face image of the user is registered at the time of getting out 
from the automatic driving vehicle 1, for example. When the 
user gets in the automatic driving vehicle 1 again, the 
automatic driving vehicle 1 carries out authentication by 
means of face recognition using the face image on the basis 

50 when the user communicates a telephone calling by the 
mobile phone terminal through the wireless communication 
unit 102 of the automatic driving vehicle 1 in response to the 
calling. In this case, when the user communicates a calling 
by a telephone with the automatic driving vehicle 1, the 

of whether the user is the get-out person thus registered or 
not. 

In this regard, the information for authentication at the 
time of calling is not limited to the telephone number of the 
mobile phone terminal. It may be an e-mail address. Further, 
the authentication may be carried out by registering a 
password and/or an ID or the like, causing the user to 
transmit the password and the ID by means of communica­
tion based on reception of calling from the caller, and 

55 information on the place where the automatic driving 
vehicle 1 is to go to pick up is transmitted to the automatic 
driving vehicle 1 by means of the telephone communication. 
For example, the information on the current location mea­
sured by the GPS with which the mobile phone terminal of 

60 the user is provided is transmitted from the mobile phone 
terminal of the user to the automatic driving vehicle 1 as the 
information on the place where the automatic driving 
vehicle 1 goes to pick up. Moreover, in this case, the 
information for authentication at the time of calling and the 

65 information for authentication for getting the automatic 
driving vehicle 1 in again are also registered when the user 
gets out from the automatic driving vehicle 1. With respect 
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to the information for authentication at the time of calling 
and the information for authentication for getting in the 
automatic driving vehicle 1 again, the process similar to that 

14 
"football game watching" A predetermined time is 

grasped on the basis of the first half of 45 minutes, a half 
time of 15 minutes, the second half of 45 minutes, and a little 
injury time (loss time). A time is added when an extra game of the behavior "wait at neighboring parking place until 

calling" is carried out. 
A behavior "wait at the Spot B" means that the automatic 

driving vehicle 1 waits at a place designated by the user until 

5 is carried out. In a case where a broadcasting relay or the like 
is obtained from a predetermined site through the Internet, 
it is possible to grasp a game termination time. 

the user gets in the automatic driving vehicle 1 again. The 
Spot B is designated by the user at the time of getting out 
from the automatic driving vehicle 1. This Spot B may be set 10 

up from spots registered in advance. For example, the Spot 
B may be designated on the map, designated by inputting the 
address or designating an identifiable building name or the 
like. Further, the Spot B may be designated by means of a 
two-dimensional coordinate of a degree of latitude and a 15 

degree of longitude ( or a three-dimensional coordinate in 
addition to elevation). Moreover, in a case where the Spot B 
can be specified by a telephone number, the user may input 
the telephone number to designate the Spot B. In a case 
where the Spot B can be specified by a URL or an e-mail 20 

address, the user may input the URL and the e-mail address 
to designate the Spot B. 

"concert" A curtain falling time announced by the sponsor 
is a guide. At the time of getting out from the automatic 
driving vehicle 1, the curtain falling time is inputted by the 
user, and the predetermined time is grasped by using the 
time as a guide. 

"watching movie" A curtain falling time is decided. At the 
time of getting out from the automatic driving vehicle 1, the 
curtain falling time is inputted by the user, and the prede­
termined time is grasped using the time as a guide. 

"shopping center" The predetermined time is grasped as 
two hours on the basis of an experience value and a statistic 
value, for example. 

"department store" The predetermined time is grasped as 
two hours on the basis of an experience value and a statistic 
value, for example. 

As the information for authentication of the user in this 
case at the time of getting in the automatic driving vehicle 
1 again, it can be similar to one explained for the behavior 
"wait at neighboring parking place until calling" described 
above. In this embodiment, the information for authentica­
tion is a face image of the user (for example, the driver). 

"mass merchandiser market (home electronics or com­
puter)" The predetermined time is grasped as one hour on 

25 the basis of an experience value and a statistic value, for 
example. 

A behavior "return to getting-off location after predeter­
mined time" is a behavior after getting out from the auto- 30 

matic driving vehicle 1, which assumes that the user returns 

"bookstore" The predetermined time is grasped as 30 
minutes on the basis of an experience value and a statistic 
value, for example. 

"flower shop" The predetermined time is grasped as 15 
minutes on the basis of an experience value and a statistic 
value, for example. to the getting-off location (current location) after a prede­

termined time for which the user carries out a predetermined 
errand after getting out from the automatic driving vehicle 1 
(including a behavior in which the automatic driving vehicle 
1 does not move but stays here). At the time of getting out 
from the automatic driving vehicle 1, the user directly sets 

"small store" The predetermined time is grasped as 15 
minutes on the basis of an experience value and a statistic 

35 value, for example. 
"convenience store" The predetermined time is grasped as 

15 minutes on the basis of an experience value and a statistic 
value, for example. up the "predetermined time", or inputs information for 

grasping the "predetermined time". Namely, as the method 
of setting up the "predetermined time" in this case, there are 
cited as follows: 

"post office" Although it is depending on a waiting time, 
40 the predetermined time is grasped as ten minutes, for 

example. 
(a) a setup of a timer time to the timer circuit 121, 
(b) a setup by a voice input, such as "a little errand", 

"toilet", "meal", "concert", "baseball game watching", 
"football game watching", "grand sumo tournament watch- 45 

ing", "two or three minutes", "about one hour" and the like, 
for example, and ( c) selection from a list of predetermined 
errand displayed on the display unit 111. 

Examples of a method of grasping a predetermined time 
from an input of information for grasping a predetermined 50 

time of each of (b) and (c) by the control unit 101 of the 
automatic driving vehicle 1 will be described below. In this 
regard, in case of (b ), words put around double quotation 
marks (" ") are inputted by a voice. In case of ( c ), words put 
around double quotation marks (" ") are selected from the 55 

list. 

"bank" Although it is depending on a waiting time, the 
predetermined time is grasped as five minutes for an ATM 
and 20 minutes for a counter thereof. 

"cramming school" The termination time is decided. The 
termination time is inputted by the user at the time of getting 
out from automatic driving vehicle 1. The predetermined 
time is grasped as two hours using the time as a guide, for 
example. 

"restaurant" The predetermined time is grasped as 30 
minutes for lunch and two hours for dinner, for example. 

"coffee shop" The predetermined time is grasped as one 
hour, for example. 

"fishing pond" The predetermined time is grasped as two 
hours, for example. 

"shrine or temple" First visit of the year to a shrine or the 
like. For example, the predetermined time is grasped as one 
hour. 

"grand sumo tournament watching" In case of the arnmal 
matches (Honbasho ), the match is terminated at about 18 
o'clock. Therefore, the predetermined time is grasped using 
the termination time as a guide. 

"zoo or aquarium" The predetermined time is grasped as 
60 three hours, for example. 

"baseball game watching" In case of a professional base­
ball game, about three hours from the start is a guide. In case 
of a high school baseball game, about two hours from the 
start is a guide. A time is added when an extra-inning game 
is carried out. In a case where a broadcasting relay or the like 65 

is obtained from a predetermined site through the Internet, 
it is possible to grasp a game termination time. 

"vehicle advance inhibiting area" In a case where the user 
wants to see beyond that point even though there is a display 
such as "please refrain a car from entering ahead of here", 
the user gets out from a vehicle to see it. For example, the 
predetermined time is grasped as 15 minutes. 

In this regard, the automatic driving vehicle 1 may 
determine a state of the user (a state in hurry, a state in slow, 
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and the like) or TPO (a status, a degree of congestion, and 
the like), and determine the time. Further, presence or 
absence of a parking space at the place where the user gets 

16 
earlier or later than the "after predetermined time" or "pre­
determined time" (for example, in a case where the behavior 
"return to getting-off location after two hours" is set up, but 
the user returns to the automatic driving vehicle 1 after ten out from the automatic driving vehicle 1 may of course be 

used as a condition to determine the predetermined time. 5 minutes), authentication is to be carried out more strictly. 
In this example, although the behavior after getting out 

from the automatic driving vehicle 1 is set to the behavior 
"return to getting-off location after predetermined time", it 

This is because there is a possibility of impersonation of the 
user, or a risk of a trouble. For example, the authentication 
is carried out by combining plural kinds of information for 
authentication surely, issuing a warning such as an alarm is also possible to set to the behavior "return to getting-off 

location at predetermined time". Further, both of the behav­
iors after getting out from the automatic driving vehicle 1 
may be prepared. 

A behavior "stay at the Spot C after predetermined time" 

10 sound at the time of authentication, photographing a face 
image of the re-enter-passenger, recording a voice of the 
caller, or the like. Further, the control unit 101 may carry out 
the authentication for the user who gets in the automatic 
driving vehicle 1 again by making a call to the mobile phone is a behavior after getting out from the automatic driving 

vehicle 1, which assumes that the user carries out a prede­
termined errand after getting out from the automatic driving 
vehicle 1, and the automatic driving vehicle 1 moves to 
another Spot C other than the getting-off location (current 
location), which is a spot where the user get in the automatic 
driving vehicle 1 again after a predetermined time. As well 20 

as the behavior "return to getting-off location after prede­
termined time", at the time of getting out from the automatic 
driving vehicle 1, the user directly sets up the "predeter­
mined time" or inputs information for grasping the "prede­
termined time", and set up the Spot C. The Spot C may be 25 

set up to one from spots registered in advance. For example, 

15 terminal of the user through the wireless communication 
unit 102 and confirming it. 
[Example of Processing Operation when User Gets Out from 
the Automatic Driving Vehicle 1 According to the Embodi-
ment] 

Next, an outline of a processing operation by the control 
unit 101 of the automatic driving vehicle 1 when a user who 
gets in the automatic driving vehicle 1 (in this example, 
particularly, the driver) is getting out from the automatic 
driving vehicle 1 will be described. 

In this embodiment, when the user who gets in the 
automatic driving vehicle 1, in this example, particularly a 
driver tries to get out from the automatic driving vehicle 1, 
the automatic driving vehicle 1 inquires of the driver who 
tries to get out from the automatic driving vehicle 1 whether 

the Spot C may be designated on the map, or designated by 
inputting an address thereof or designating an identifiable 
building name or the like. Further, the Spot C may be 
designated by means of a two-dimensional coordinate of a 
degree of latitude and a degree of longitude ( or a three­
dimensional coordinate in addition to elevation). Moreover, 
in a case where the Spot C can be specified by a telephone 
number, the user may input the telephone number to desig­
nate the Spot C. In a case where the Spot C can be specified 
by a URL and/or an e-mail address, the Spot C may be 
designated by inputting the URL and/or the e-mail address. 

30 a behavior after getting out from the automatic driving 
vehicle 1 is to be set up or not. In a case where the driver 
inputs the setup of the behavior after getting out from the 
automatic driving vehicle 1 in response to this inquiry, the 
automatic driving vehicle 1 receives an input of the setup of 

In a case where the Spot C is near the getting-off location 

35 the behavior after getting out from the automatic driving 
vehicle 1 by the driver, and carries out a process according 
to the received behavior after getting out from the automatic 
driving vehicle 1 after the driver gets out from the automatic 

( current location), a method of setting up the "predetermined 
time" and a method of grasping the predetermined time by 40 

the control unit 101 of the automatic driving vehicle 1 are 
similar to those in the behavior "return to getting-off location 
after predetermined time". In a case where the Spot C is 
located far away from the getting-off location (current 
location) (for example, one kilometer or longer), a travel 45 

time from the getting-off location (current location) to the 
Spot C greatly influences on the predetermined time. For 
that reason, there is a need to grasp the predetermined time 
by adding a time required for movement thereto because it 
is in short by a time required for the predetermined errand. 50 

In order to calculate ( or estimate) the travel time, the user is 
required to input information at least containing moving 
means and a travel distance or travel section by the moving 
means. Therefore, it is preferable that the user directly set up 
the "predetermined time" at the time of getting out from the 55 

automatic driving vehicle 1 in a case where the Spot C is 
located far away from the getting-off location (current 
location). 

driving vehicle 1. 
FIG. 3 is a flowchart for explaining an example of a flow 

of a processing operation that is carried out by the control 
unit 101 of the electronic control circuit unit 10 in the 
automatic driving vehicle 1 when the driver gets out from 
the automatic driving vehicle 1. In this regard, a case where 
a process of each Step in the flowchart of FIG. 3 is realized 
by executing programs for the respective processing func-
tions of the after-getting-out behavior setup receiving unit 
118 and the behavior control processing unit 120 as software 
processing by means of the control unit 101 will be 
described. 

The control unit 101 determines whether drive of the 
motor driving unit 131 in the own vehicle is stopped by the 
driver or not (Step Sl). In a case where it is determined at 
Step Sl that the drive of the motor driving unit 131 is not 
stopped, the control unit 101 continues the control necessary 
for the time of traveling (Step S2), and then causes the 
processing flow to return to Step Sl. 

In a case where it is determined at Step Sl that the drive 
of the motor driving unit 131 is stopped, it is normally 
expected that the driver will get out from the automatic 
driving vehicle 1. Thus, the control unit 101 displays a 
message of an inquiry of whether a behavior after getting out 
from the automatic driving vehicle 1 is to be set up or not on 
the display unit 111, and outputs the message as a voice 

In this example, the behavior after getting out from the 
automatic driving vehicle 1 is not set to the behavior "stay 60 

at the Spot C after predetermined time", but can be set to a 
behavior "stay at Spot C for predetermined time" in the 
similar manner to that of the behavior "return to getting-off 
location after predetermined time". Further, both of the 
after-getting-out behaviors may be prepared. 65 through the speaker 136 (Step S3). 

In this regard, in a case where user's getting in the 
automatic driving vehicle 1 again or calling is significantly 

The control unit 101 monitors and determines a reply to 
the inquiry at Step S3 from the driver (Step S4). In a case 
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where it is determined that the driver replies that the 
behavior after getting out from the automatic driving vehicle 
1 is not set up, the control unit 101 terminates this processing 
routine in FIG. 3. In this case, the automatic driving vehicle 
1 stops the motor driving unit 131 at the location where the 
driver gets out from the automatic driving vehicle 1, and 
turns off power supply while maintaining power feeding to 
sections necessary as a process during stop. Further, a 
predetermined behavior in a case where the driver does not 
set up a behavior after getting out from the automatic driving 
vehicle 1 may be set up in advance, and the automatic 
driving vehicle 1 may carry out it. The predetermined 
behavior set up in advance may become schedule informa­
tion. 

In a case where it is determined at Step S4 that the driver 
replies that the behavior after getting out from the automatic 
driving vehicle 1 is to be set up, the control unit 101 
displays, on the display screen of the display unit 111, the 
behaviors after getting out from the automatic driving 
vehicle 1 stored in the after-getting-out behavior storing unit 
119 as the list as shown in FIG. 2 (Step SS). 

18 
determined on the basis of presence or absence of the voice 
of the driver on the driver's seat, which is collected by the 
microphone 135. Then, when the driver exists therein, the 
control unit 101 waits for getting off of the driver. In a case 

5 where it is determined at Step Sl0 that the driver gets out 
from the automatic driving vehicle 1 and does not stay 
therein, the control unit 101 carries out the selected after­
getting-out behavior thus stored (Step Sll). In a case where 
the automatic driving vehicle 1 travels and moves at Step 

10 Sll, the automatic driving vehicle 1 carries out the autono­
mous traveling by means of the automatic driving mode. 
[Example of Flow of After-Getting-Out Behavior Setup 
Receiving Processing] 

Next, an example of a flow of the after-getting-out behav-
15 ior setup receiving processing at Step S7 will be described. 

FIG. 4 to FIG. 6 are flowcharts for explaining an example of 
a flow of the after-getting-out behavior receiving processing. 
In this example, the setup receiving processing in which 
each of the after-getting-out behaviors in the list shown in 

20 FIG. 2 is selected will be assumed and described. 

Next, the control unit 101 then monitors an input opera­
tion of the user through the touch panel 112, and waits for 
receipt of a selection operation of the after-getting-out 
behavior from the list displayed on the display screen (Step 25 

S6). In a case where it is determined at Step S6 that the 
selection operation of the after-getting-out behavior is 
received from the list, the control unit 101 carries out a 
process to receive the selected after-getting-out behavior 
(Step S7). An after-getting-out behavior receiving process- 30 

ing thus selected carried out at Step S7 will be described 
later in detail. 

A case where a process of each Step in the flowcharts of 
FIG. 4 to FIG. 6 is also realized by executing programs for 
the respective processing functions of the after-getting-out 
behavior setup receiving unit 118 as software processing by 
means of the control unit 101 will be described. In this 
regard, in this embodiment, the control unit 101 talks with 
the user in an interactive manner, and receives a setup of the 
behavior after getting out from the automatic driving vehicle 
1. 

The control unit 101 first determines whether "movement 
to prescribed parking place" is selected by the user or not 
(Step S21). In a case where it is determined that the behavior 
"movement to prescribed parking place" is selected, the 
control unit 101 informs the user of a message to prompt the 

Next, the control unit 101 determines whether the process 
to receive the selected behavior after getting out is com­
pleted or not (Step SS). In a case where it is determined that 
the process to receive the selected behavior after getting out 
is completed, the control unit 101 stores selection informa­
tion on the behavior after getting out selected by the user and 
information associated with it (Step S9). In this regard, in a 
case where the process to receive the selected behavior after 
getting out is not completed within a predetermined time 
(for example, 10 minutes), the control unit 101 may deter­
mine that the user does not set up a behavior after getting out 
from the automatic driving vehicle 1, and terminate the 
processing routine in FIG. 3. In this case, as well as the case 
described above, the automatic driving vehicle 1 stops the 
motor driving unit 131 at the location where the driver gets 
out from the automatic driving vehicle 1, and turns off the 
power supply while maintaining power feeding to sections 
necessary as the process during stop. Further, a predeter­
mined behavior in a case where the driver does not set up a 
behavior after getting out from the automatic driving vehicle 
1 may be set up in advance, and the automatic driving 
vehicle 1 may carry out it. The predetermined behavior set 
up in advance may become the schedule information. 

Next, the control unit 101 confirms whether the user gets 
out from the automatic driving vehicle 1 or not by means of 
a door sensor or the like, and determines presence or absence 
of the driver (Step Sl0). The presence or absence of the 
driver is determined on the basis of the weight sensor 
provided in the driver's seat, the seating sensor consisted of 
the pressure sensor or the like, the touch sensor for deter­
mining whether a person touches the handle or the touch 
panel 112 or not, and the photographed image of the camera 
configured to photograph the driver on the driver's seat of 
the group of cameras 107. Alternatively, whether the user 
gets out from the automatic driving vehicle 1 or not is 

35 user to select and designate any of the behaviors "home 
parking place", "company parking place", and "contracted 
parking place" with respect to the prescribed parking place 
through the display unit 111 (in addition, the control unit 101 
may informs the user of it by means of audio through the 

40 speaker 136), and receives a selection designation of the 
prescribed parking place from the user (Step S22). At this 
time, next to Step S22, the control unit 101 determines 
completion of the receipt at Step SS in FIG. 3, and at next 
Step S9, the control unit 101 stores a selection designation 

45 for the selected after-getting-out behavior "movement to 
prescribed parking place" and a selection designation for 
any of a "home parking place", a "company parking place", 
and a "contracted parking place". In this regard, as will be 
described later, as the prescribed parking place, a "parking 

50 place dedicated for specific facility" may be added to the 
selection designation. 

In a case where it is determined at Step S21 that the 
behavior "movement to prescribed parking place" is not 
selected, the control unit 101 determines whether the behav-

55 ior "wait at neighboring parking place until calling" is 
selected by the user or not (Step S23). In a case where it is 
determined at Step S23 that the behavior "wait at neighbor­
ing parking place until calling" is selected by the user, the 
control unit 101 informs the user of a message to prompt the 

60 user to input the information for authentication of the caller 
through the display unit 111 (in addition, the control unit 101 
may informs the user of it by means of audio through the 
speaker 136), and receives an input of the information for 
authentication of the caller from the user (Step S24). As 

65 described above, in this example, the telephone number of 
the mobile phone terminal of the caller is inputted as the 
information for authentication for the caller. 
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determines whether the behavior "go to Spot A" is selected 
by the user or not (Step S31 in FIG. 5). In a case where it 
is determined at Step S31 that the behavior "go to Spot A" 
is selected by the user, the control unit 101 informs the user 

Next, the control unit 101 obtains the information for 
authentication when the user gets in the automatic driving 
vehicle 1 again (Step S25). As described above, in this 
embodiment, a face image of the driver as the user is 
photographed by means of the camera in the group of 
cameras 107, which is used for photographing the driver's 
seat, and the control unit 101 obtains the face image as the 
information for authentication of the re-passenger. Next to 
Step S25, the control unit 101 determines completion of the 
receipt at Step S8 in FIG. 3, and at next Step S9, the control 
unit 101 stores a selection designation for the selected 
after-getting-out behavior "wait at neighboring parking 
place until calling" in the storing unit of the after-getting-out 
behavior setup receiving unit 118, and stores the telephone 
number of the mobile phone terminal as the information for 
authentication of the caller n the caller authentication infor­
mation storing unit 117. In addition, the control unit 101 
stores the "face image of the driver" as the information for 
authentication for getting therein again in the user authen­
tication information storing unit 115. 

5 of a message to prompt the user to input a setup of the "Spot 
A" through the display unit 111 (in addition, the control unit 
101 may informs the user of it by means of audio through the 
speaker 136), and receives the setup of the "Spot A" from the 
user (Step S32). At this time, the control unit 101 displays, 

10 at Step S32, a map in which the current location is centered 
on the display screen of the display unit 111, and receives the 
setup of the "Spot A" on the map. Alternatively, the control 
unit 101 may receive an input of an address of the "Spot A" 
from the user, or may present facilities or the like around the 

15 current location to receive a selection input from the user. 
Further, the control unit 101 may receive an input of a 
two-dimensional coordinate of the "Spot A" consisted of a 
degree of latitude and a degree of longitude ( or a three­
dimensional coordinate by adding an elevation). Moreover, 

In a case where it is determined at Step S23 that the 
behavior "wait at neighboring parking place until calling" is 

20 in a case where the "Spot A" can be specified by a telephone 
number, the control unit 101 may receive an input of the 
telephone number. In a case where the "Spot A" can be 
specified by a URL or an e-mail address, the control unit 101 
may receive an input of the URL or the e-mail address 

not selected, the control unit 101 determines whether the 
behavior "wait here" is selected by the user or not (Step 
S26). In a case where it is determined at Step S26 that the 
behavior "wait here" is selected by the user, the control unit 
101 determines whether the current location (that is, the 
getting-off location) is a no parking place or not (Step S27). 
Whether the current location is a no parking place or not is 
determined on the basis of photographed images of the 30 

camera configured to photograph the surroundings thereof of 

25 thereof. 

the group of cameras 107 by recognizing whether there is a 
sign or marking for no parking or not. In this regard, a case 
of a place where parking/stopping is inhibited is similar to 
the case of the place where parking is inhibited. In this 35 

embodiment, such a case is included in the "no parking" 
place. 

In a case where it is determined at Step S27 that the 
current location is a no parking place, the control unit 101 
notifies the user that the current location is a no parking 40 

place, and informs the user of a message to prompt the user 
to request a setup of other behavior after getting out from the 
automatic driving vehicle 1 through the display unit 111 (in 
addition, the control unit 101 may informs the user of it by 
means of audio through the speaker 136) (Step S28). The 45 

control unit 101 then causes the processing flow to return to 
the process at Step S21, and waits for a re-setup of a 
behavior after getting out from the automatic driving vehicle 
1 from the user. 

In a case where it is determined at Step S27 that the 50 

current location is not a no parking place, the control unit 
101 obtains the information for authentication when the user 
gets in the automatic driving vehicle 1 again (Step S29). This 
process at Step S29 is similar to that at Step S25 described 
above. In this embodiment, the control unit 101 obtains a 55 

face image of the driver as the user as the information for 
authentication of the re-enter-passenger. Next to Step S29, 
the control unit 101 then determines completion of the 
receipt at Step S8 in FIG. 3, and at next Step S9, the control 
unit 101 stores a selection designation for the selected 60 

after-getting-out behavior "wait here" in the storing unit of 

Next to Step S32, the control unit 101 obtains the infor­
mation for authentication when the user gets in the auto­
matic driving vehicle 1 at the Spot A again (Step S33). This 
process at Step S33 is similar to those at Step S25 and Step 
S29. In this embodiment, the control unit 101 obtains a face 
image of the driver as the user as the information for 
authentication of the re-enter-passenger. Next to Step S33, 
the control unit 101 then determines completion of the 
receipt at Step S8 in FIG. 3, and at next Step S9, the control 
unit 101 stores a selection designation for the selected 
after-getting-out behavior "go to Spot A" and setup infor-
mation of the "Spot A" in the storing unit of the after­
getting-out behavior setup receiving unit 118, and stores the 
"face image of the driver" as the information for authenti­
cation of the re-enter-passenger the user authentication 
information storing unit 115. 

In a case where it is determined at Step S31 that the 
behavior "go to Spot A" is not selected, the control unit 101 
determines whether the behavior "go to pick up in response 
to calling" is selected by the user or not (Step S34). In a case 
where it is determined at Step S34 that the behavior "go to 
pick up in response to calling" is selected by the user, the 
control unit 101 informs the user of a message to prompt the 
user to input the information for authentication of the caller 
through the display unit 111 (in addition, the control unit 101 
may informs the user of it by means of audio through the 
speaker 136), and receives an input of the information for 
authentication of the caller from the user (Step S35). In this 
example, as the information for authentication of the caller, 
the telephone number of the mobile phone terminal of the 
caller is inputted. 

Next, the control unit 101 obtains the information for 
authentication when the user gets in the automatic driving 
vehicle 1 again (Step S36). This process at Step S36 is 
similar to those at Step S25 and Step S29. In this embodi­
ment, the control unit 101 obtains a face image of the driver 
as the user as the information for authentication of the 
re-enter-passenger. Next to Step S36, the control unit 101 
determines completion of the receipt at Step S8 in FIG. 3, 

the after-getting-out behavior setup receiving unit 118, and 
stores the "face image of the driver" as the information for 
authentication of the re-enter-passenger in the user authen­
tication information storing unit 115. 

Next, in a case where it is determined at Step S26 that the 
behavior "wait here" is not selected, the control unit 101 

65 and at next Step S9, the control unit 101 stores a selection 
designation for the selected after-getting-out behavior "go to 
pick up in response to calling" in the storing unit of the 
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after-getting-out behavior setup rece1vmg unit 118, and 
stores the telephone number of the mobile phone terminal as 
the information for authentication of the caller in the caller 
authentication information storing unit 117. In addition, the 
control unit 101 stores the "face image of the driver" as the 
information for authentication of the re-enter-passenger in 
the user authentication information storing unit 115. 

In a case where it is determined at Step S34 that the 
behavior "go to pick up in response to calling" is not 
selected, the control unit 101 determines whether the behav­
ior "wait at the Spot B" is selected by the user or not (Step 
S37). In a case where it is determined at Step S37 that the 
behavior "wait at the Spot B" is selected by the user, the 
control unit 101 informs the user of a message to prompt the 
user to input a setup of the "Spot B" through the display unit 
111 (in addition, the control unit 101 may informs the user 
of it by means of audio through the speaker 136), and 
receives the setup of the "Spot B" from the user (Step S38). 
At this time, the control unit 101 displays, at Step S38, a map 
in which the current location is centered on the display 
screen of the display unit 111, and receives the setup of the 
"Spot B" on the map. Alternatively, the control unit 101 may 
receive an input of an address of the "Spot B" by the user, 
or may present facilities or the like around the current 
location to receive a selection input from the user. Further, 
the control unit 101 may receive an input of a two-dimen­
sional coordinate of the "Spot B" consisted of a degree of 
latitude and a degree of longitude ( or a three-dimensional 
coordinate by adding an elevation). Moreover, in a case 
where the "Spot B" can be specified by a telephone number, 
the control unit 101 may receive an input of the telephone 
number. In a case where the "Spot B" can be specified by a 
URL or an e-mail address, the control unit 101 may receive 
an input of the URL or the e-mail address thereof. 

Next to Step S38, the control unit 101 obtains the infor­
mation for authentication when the user gets in the auto­
matic driving vehicle 1 at the Spot B again (Step S39). This 
process at Step S39 is similar to those at Step S25 and Step 
S29. In this embodiment, the control unit 101 obtains a face 
image of the driver as the user as the information for 
authentication of the re-enter-passenger. Next to Step S39, 
the control unit 101 then determines completion of the 
receipt at Step S8 in FIG. 3, and at next Step S9, the control 
unit 101 stores a selection designation for the selected 
after-getting-out behavior "wait at the Spot B" and setup 
information of the "Spot B" in the storing unit of the 
after-getting-out behavior setup receiving unit 118, and 
stores the "face image of the driver" as the information for 
authentication of the re-enter-passenger in the user authen­
tication information storing unit 115. 

In a case where it is determined at Step S37 that the 
behavior "wait at the Spot B" is not selected, the control unit 
101 determines whether the behavior "return to getting-off 
location after predetermined time" is selected by the user or 
not (Step S41 in FIG. 6). Then, in a case where it is 
determined at Step S41 that the behavior "return to getting­
offlocation after predetermined time" is selected by the user, 
the control unit 101 informs the user of a message to prompt 
the user to input the information for calculating ( or estimat­
ing) the "predetermined time" (including the direct input of 
the "predetermined time") through the display unit 111 (in 
addition, the control unit 101 may informs the user of it by 
means of audio through the speaker 136), and receives an 
input of the information for calculating the "predetermined 
time" (including a direct input of the "predetermined time") 
though voice input information from the user as described 
above and the touch panel 112 (Step S42). 

22 
Next, the control unit 101 obtains the information for 

authentication when the user gets in the automatic driving 
vehicle 1 again (Step S43). The process at Step S43 is 
similar to those at Step S25 and Step S29. In this embodi-

5 ment, the control unit 101 obtains, as the information for 
authentication of the re-enter-passenger, a face image of the 
driver as the user. Next to Step S43, the control unit 101 
determines completion of the receipt at Step S8 in FIG. 3, 
and at next Step S9, the control unit 101 stores a selection 

10 designation for the selected after-getting-out behavior 
"return to getting-off location after predetermined time" in 
the storing unit of the after-getting-out behavior setup 
receiving unit 118, and stores the "face image of the driver" 
as the information for authentication of the re-enter-passen-

15 ger in the user authentication information storing unit 115. 
In a case where it is determined at Step S41 that the 

behavior "return to getting-off location after predetermined 
time" is not selected, the control unit 101 determines 
whether the behavior "stay at the Spot C after predetermined 

20 time" is selected by the user or not (Step S44). In a case 
where it is determined at Step S44 that the behavior "stay at 
the Spot C after predetermined time" is selected by the user, 
the control unit 101 informs the user of a message to prompt 
the user to input information for calculating ( or estimating) 

25 the "predetermined time" (including the direct input of the 
"predetermined time") through the display unit 111 (in 
addition, the control unit 101 may informs the user of it by 
means of audio through the speaker 136), and receives the 
voice input information from the user as described above or 

30 the input (including the direct input of the "predetermined 
time") of the information for calculating the "predetermined 
time" through the touch panel 112 (Step S45). At Step S45, 
it is preferable to directly input the "predetermined time" in 
a case where the "Spot C" is located far away from the 

35 getting-off location (current location). 
Next, the control unit 101 informs the user of a message 

to prompt the user to input a setup of the "Spot C" through 
the display unit 111 (in addition, the control unit 101 may 
informs the user of it by means of audio through the speaker 

40 136), and receives the setup of the "Spot C" from the user 
(Step S46). At this time, the control unit 101 displays a map 
in which the getting-off location (current location) is cen­
tered on the display screen of the display unit 111, and 
receives the setup of the "Spot C" on the map at Step S46. 

45 Alternatively, the control unit 101 may receive an input of 
an address of the "Spot C" from the user, or may present 
facilities or the like around the current location to receive a 
selection input from the user. Further, the control unit 101 
may receive an input of a two-dimensional coordinate of the 

50 "Spot C" consisted of a degree of latitude and a degree of 
longitude ( or a three-dimensional coordinate by adding an 
elevation). Moreover, in a case where the "Spot C" can be 
specified by a telephone number, the control unit 101 may 
receive an input of the telephone number. In a case where the 

55 "Spot C" can be specified by a URL or an e-mail address, the 
control unit 101 may receive an input of the URL or the 
e-mail address thereof. 

Although illustration of Steps in the flowchart is omitted, 
the control unit 101 can estimate, at the time of receiving the 

60 setup of the "Spot C", a time required for the automatic 
driving vehicle 1 to move from the getting-off location 
(current location) to the "Spot C", and determine whether 
the behavior "stay at the Spot C after predetermined time" 
is temporally possible as the after-getting-out behavior or 

65 not. In this case, when the control unit 101 receives a setup 
of the "Spot C", the control unit 101 causes the car-navi 
functioning unit 113 to search a route from the getting-off 
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location ( current location) to the "Spot C" by using the route 
searching function, thereby determining the route. Next, the 
control unit 101 estimates a time required for the automatic 
driving vehicle 1 to move from the getting-off location 
( current location) to the "Spot C" on the basis of the route 5 

and a traveling speed of the automatic driving vehicle 1. 
Moreover, the control unit 101 compares this required 
traveling time thus estimated with the "predetermined time" 
thus inputted and set up. In a case where the required 
traveling time is longer than the "predetermined time" on the 1 o 
basis of a comparison result, it is difficult to realize the 
behavior "stay at the Spot C after predetermined time" as the 
after-getting-out behavior. For this reason, the control unit 
101 informs the user of a message to prompt the user to input 
the "predetermined time" or the "Spot C" again so that the 15 

required traveling time of the automatic driving vehicle 1 
becomes shorter than the "predetermined time", and 
receives re-input of the information. Of course, in a case 
where the Spot C approaches the getting-off location (cur­
rent location), there is little need to input the information 20 

again. 
Subsequently, the control unit 101 obtains the information 

for authentication when the user gets in the vehicle again at 
the Spot C (Step S47). This process at Step S47 is similar to 
those at Step S25 and Step S29. In this embodiment, the 25 

control unit 101 obtains, as the information for authentica­
tion of the re-enter-passenger, a face image of the driver as 
the user. Next to Step S47, the control unit 101 determines 
completion of the receipt at Step SS in FIG. 3, and at next 
Step S9, the control unit 101 stores a selection designation 30 

for the selected after-getting-out behavior "stay at the Spot 
C after predetermined time" and setup information of the 
"Spot C" in the storing unit of the after-getting-out behavior 
setup receiving unit 118, and stores the "face image of the 
driver" as the information for authentication of the re-enter- 35 

passenger in the user authentication information storing unit 
115. 

In a case where it is determined at Step S44 that the 
behavior "stay at the Spot C after predetermined time" is not 
selected, the control unit 101 determines whether the user 40 

carries out an operation to cancel the behavior after getting 
out from the automatic driving vehicle 1 thus set up or not 
(Step S48). In a case where it is determined at Step S48 that 
the user does not carry out the operation to cancel the 
after-getting-out behavior thus set up, the control unit 101 45 

causes the processing flow to Step S21 in FIG. 4, and repeats 
the processes after Step S21. Alternatively, in a case where 
the control unit 101 determines the behavior after getting out 
from the automatic driving vehicle 1 that the user hopes does 
not exist in the content stored in the after-getting-out behav- 50 

ior storing unit as shown in FIG. 2, the control unit 101 may 
prompt the user to input characters ( or a text) from the touch 
panel 112, or prompt the user to input his or her voice 
through the microphone 135. Further, in a case where such 
an input is not made even though the user is prompted to 55 

input characters or voice, the control unit 101 determines 
that there is no after-getting-out behavior that the user hopes. 
The automatic driving vehicle 1 stops the motor driving unit 
131 at the location where the driver gets out from the 
automatic driving vehicle 1, and turns off the power supply 60 

while maintaining power feeding to sections necessary as 
the process during stop. Further, a predetermined behavior in 
a case where the driver does not set up a behavior after 
getting out from the automatic driving vehicle 1 may be set 
up in advance, and the automatic driving vehicle 1 may carry 65 

out it. The predetermined behavior set up in advance may 
become the schedule information. 

24 
Further, in a case where it is determined at Step S48 that 

the user carries out the operation to cancel the after-getting­
out behavior thus set up, the control unit 101 terminates this 
processing routine. In this case, the automatic driving 
vehicle 1 determines that the driver does not set up a 
behavior after getting out from the automatic driving vehicle 
1. The automatic driving vehicle 1 may stop the motor 
driving unit 131 at the location where the driver gets out 
from the automatic driving vehicle 1, and turn off the power 
supply while maintaining power feeding to sections neces­
sary as the process during stop. Further, a predetermined 
behavior in a case where the driver does not set up a 
behavior after getting out from the automatic driving vehicle 
1 may be set up in advance, and the automatic driving 
vehicle 1 may carry out it. 
[Example of Processing Operation after User Gets Out from 
the Automatic Driving Vehicle 1 According to the Embodi­
ment] 

Next, an example of a processing operation after the user 
gets out from the automatic driving vehicle 1 at Step Sll in 
FIG. 3 will be described. FIG. 7 to FIG. 12 are flowcharts for 
explaining an example of a flow of control processing 
operations for each behavior after getting out from the 
automatic driving vehicle 1, which is executed by the control 
unit 101 of the electronic control circuit unit 10 in the 
automatic driving vehicle 1 when the driver gets out from 
the automatic driving vehicle 1 and the driver is thus 
absence. This example will be described while supposing the 
respective processes when a setup for any of the behaviors 
after getting out from the automatic driving vehicle 1 in the 
list shown in FIG. 2 is received. 

In this regard, a case where a process of each Step in the 
flowcharts of FIG. 7 to FIG. 12 is also realized by executing 
programs for the respective processing functions of the 
behavior control processing unit 120, the user authenticating 
unit 114, and the caller authenticating unit 116 as software 
processing by means of the control unit 101 will be 
described. 

The control unit 101 first confirms what the behavior after 
getting out from the automatic driving vehicle 1 thus set up 
is (Step S51). The control unit 101 then determines whether 
the behavior after getting out from the automatic driving 
vehicle 1 thus set up is a behavior "move to prescribed 
parking place" as a result of confirmation or not (Step S52). 
In a case where it is determined at Step S52 that the behavior 
after getting out from the automatic driving vehicle 1 thus 
set up is the behavior "move to prescribed parking place", 
the control unit 101 obtains information on a current loca­
tion measured by the current location detecting unit 110, and 
controls the car-navi functioning unit 113 to search a route 
from the current location to the prescribed parking place 
thus selected, set up and stored using the route searching 
function (Step S53). Then, the control unit 101 controls the 
car-navi functioning unit 113 so as to carry out the route 
guidance using the route searching result, and controls the 
automatic driving vehicle 1 so as to move to the prescribed 
parking place, which is selected, set up and stored, by means 
of the automatic driving mode (Step S54). When the auto­
matic driving vehicle 1 is parked at an objective parking 
place, the control unit 101 terminates the behavior control 
processing after getting out from the automatic driving 
vehicle 1. 

FIG. 13 shows an example of a situation in a case where 
this behavior "move to prescribed parking place" is set up as 
the behavior after getting out from the automatic driving 
vehicle 1. In the example of FIG. 13, when a user 2 who gets 
in the automatic driving vehicle 1 arrives at an entrance of 
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a call to the mobile phone terminal of the user through the 
wireless communication unit 102 and confirming it. More­
over, the control unit 101 may carry out the authentication 
for the user who gets in the automatic driving vehicle 1 again 

an apartment 3 in which his or her home exists, a specified 
parking place of the apartment is designated as prescribed 
parking place, and the behavior "move to prescribed parking 
place" is designated as the after-getting-out behavior. Then, 
the user 2 gets out from the automatic driving vehicle 1, and 
go home. The automatic driving vehicle 1 receives a setup 
of a behavior after getting out from the automatic driving 
vehicle 1 from the user 2. After confirming that the user 2 
gets out from the automatic driving vehicle 1, the automatic 
driving vehicle 1 moves to a specified parking place 4 of the 
apartment designated as the after-getting-out behavior thus 
set up by means of the automatic driving mode, and carries 

5 by making a call to the accommodation facility and con­
firming it. 

Even in a case where it is not the accommodation facility 
but a leisure facility such as an amusement park or a zoo and 
a commercial facility such as a shopping center or a depart-

out a parking operation. When the parking is completed, the 
automatic driving vehicle 1 stops the motor driving unit 131, 
and turns off power supply while maintaining power feeding 
to sections necessary as the process during stop. 

10 ment store, the user 2 of the automatic driving vehicle 1 may 
designate a parking place dedicated for the facility as the 
prescribed parking place, and carry out the similar operation. 
In a case where there is a specific facility, such as a hotel, 
which the user 2 frequently uses, the dedicated parking place 

15 may be registered as the prescribed parking place. 

As other example, it is assumed that when the user 2 gets 
in the automatic driving vehicle 1 and arrives at an entrance 

Next, in a case where it is determined at Step S52 that the 
after-getting-out behavior thus set up is not the behavior 
"move to prescribed parking place", the control unit 101 
determines whether the after-getting-out behavior thus set of his or her company for attendance, the user 2 sets up the 

company parking place as the prescribed parking place; sets 
up the behavior "move to prescribed parking place" as the 
after-getting-out behavior; gets out from the automatic driv-
ing vehicle 1; and enters the inside of a building of the 
company. In this case, the automatic driving vehicle 1 
receives a setup of the after-getting-out behavior from the 
user 2. After confirming that the user 2 gets out from the 
automatic driving vehicle 1, the automatic driving vehicle 1 
moves to the designated company parking place by means of 

20 up is the behavior "wait at neighboring parking place until 
calling" or not (Step S55). In a case where it is determined 
at Step S55 that the after-getting-out behavior thus set up is 
the behavior "wait at neighboring parking place until call­
ing", the control unit 101 controls the car-navi functioning 

25 unit 113 to carry out peripheral retrieval in which the current 
location is set to a center location, and detects a neighboring 
parking place (Step S56). 

Next, the control unit 101 obtains information on the 
current location measured by the current location detecting the automatic driving mode, and carries out a parking 

operation. When the parking is completed, the automatic 
driving vehicle 1 stops the motor driving unit 131, and turns 
off power supply while maintaining power feeding to sec­
tions necessary as the process during stop. Similar opera­
tions are also carried out in a case where the contracted 
parking place is designated as the prescribed parking place. 

30 unit 110, and causes the car-navi functioning unit 113 to 
search a route from the current location to the neighboring 
parking place detected at Step S56 by using the route 
searching function (Step S57). Then, the control unit 101 
controls the car-navi functioning unit 113 so as to carry out 

Moreover, as other example, although it has not been cited 
as the examples in FIG. 2, it is assumed that when the user 

35 the route guidance by using the route searching result, and 
controls the automatic driving vehicle 1 so as to move to the 
neighboring parking place detected at Step S56 by means of 
the automatic driving mode (Step S58). 2 gets in the automatic driving vehicle 1 and arrives at a 

accommodation facility such as a hotel for lodgment, the 
user 2 sets up a parking place dedicated for the accommo­
dation facility as the prescribed parking place; sets up the 
behavior "move to prescribed parking place" as the after­
getting-out behavior; gets out from the automatic driving 
vehicle 1; and enters the accommodation facility. In this 
case, the automatic driving vehicle 1 receives a setup of the 45 

after-getting-out behavior from the user 2. After confirming 
that the user 2 gets out from the automatic driving vehicle 1, 

Then, the control unit 101 stops the motor driving unit 
40 131 to set to a waiting state when the automatic driving 

vehicle 1 is caused to park at the objective parking place. 
The control unit 101 also monitors the wireless communi­
cation unit 102, and determines whether a calling ( or incom-

the automatic driving vehicle 1 moves to a parking place 
dedicated for the designated accommodation facility by 
means of the automatic driving mode, and carries out the 50 

parking operation. When the parking is completed, the 
automatic driving vehicle 1 stops the motor driving unit 131, 
and turns off power supply while maintaining power feeding 
to sections necessary as a process during stop. In case of the 
lodgment, the automatic driving vehicle 1 is not used until 55 

the next day basically. Therefore, in a case where the user 
gets in the automatic driving vehicle 1 on the day again in 
spite of the lodgment, authentication is to be carried out 
more strictly. This is because there is a possibility of 
impersonation of the user, or a risk of a trouble. For 60 

example, the authentication is carried out by combining 
plural kinds of information for authentication surely, issuing 
a warning such as an alarm sound at the time of authenti­
cation, photographing a face image of the re-enter-passen­
ger, recording a voice of the caller, or the like. Further, the 65 

control unit 101 may carry out the authentication for the user 
who gets in the automatic driving vehicle 1 again by making 

ing) is received or not (Step S59). In this case, in a case 
where the objective parking place is full, the control unit 101 
of course carries out the peripheral retrieval for another 
parking place again, and causes the automatic driving 
vehicle 1 to move to the detected parking place. In this 
regard, it goes without saying that a waiting place may not 
be a parking place, but a place that can play the similar role 
so long as it has a space in which the automatic driving 
vehicle 1 can be parked. 

In a case where it is determined at Step S59 that the 
calling is received, the control unit 101 checks the incoming 
telephone number of the mobile phone terminal with the 
telephone number of the mobile phone terminal stored in the 
caller authentication information storing unit 117, and deter­
mines whether authentication of the caller is OK or not (Step 
S61 in FIG. 8). 

In a case where it is determined at Step S61 that the 
authentication for the caller is not OK, the control unit 101 
transmits a voice message of calling NG to a destination 
from which the calling is received through the wireless 
communication unit 102 (Step S62). Then, the control unit 
101 causes the processing flow to return to Step S59 in FIG. 
7. Further, in a case where it is determined at Step S61 that 
the authentication for the caller is OK, the control unit 101 
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controls the car-navi functioning unit 113 so as to carry out 
the route guidance by reversely traveling on the route 
searched at Step S57, and causes the automatic driving 
vehicle 1 to move from the parking place at the current 
location to the original getting-off location by means of the 5 

automatic driving mode (Step S63). 

Further, in a case where it is determined at Step S65 that 
the authentication for the re-enter-passenger is OK, the 
control unit 101 permits the driver who gets in the automatic 
driving vehicle 1 to get therein again (Step S66), and then, 
shifts to a processing routine for a driving control mode 
according to an instruction of the driver (re-enter-passen-

Then, the control unit 101 determines whether the user 
gets on the driver's seat or not by monitoring the door 
sensor, the seating sensor consisting of the weight sensor 
and/or the pressure sensor, the touch sensor configured to 10 

determine whether a person touches the handle or the touch 
panel 112 or not, photographed images of the camera 
configured to photograph the driver on the driver's seat of 

ger). 
In a case where it is determined at Step S55 in FIG. 7 that 

the after-getting-out behavior thus set up is not the behavior 
"wait at neighboring parking place until calling", the control 
unit 101 determines whether the after-getting-out behavior 
thus set up is the behavior "wait here" or not (Step S71 in 
FIG. 9). In a case where it is determined at Step S71 that the 
after-getting-out behavior thus set up is the behavior "wait 
here", the control unit 101 stops the motor driving unit 131 
to set the automatic driving vehicle 1 to a waiting state. In 

the group of cameras 107, presence or absence of a voice of 
the driver on the driver's seat collected by the microphone 15 

135, for example (Step S64). In a case where it is determined 
at Step S64 that the user gets on the driver's seat, the control 
unit 101 refers to and compares the face image as the 
information for authentication of the re-enter-passenger, 
which is stored in the user authentication information storing 20 

unit 115, and the face image obtained by photographing the 
driver who gets in the automatic driving vehicle 1 by means 

addition, the control unit 101 causes the processing flow to 
proceed to Step S64 in FIG. 8, and monitors whether the user 
gets in the automatic driving vehicle 1 again. The control 
unit 101 repeats the processes after Step S64. 

Further, in a case where it is determined at Step S71 that 
the after-getting-out behavior thus set up is not the behavior 
"wait here", the control unit 101 determines whether the 
after-getting-out behavior thus set up is the "go to Spot A" 

of the camera. The control unit 101 determines whether 
authentication for the re-enter-passenger is OK or not by 
determining whether both of the face images coincide with 
each other or not (Step S65). 

In a case where it is determined at Step S65 that the 
authentication for the re-enter-passenger is not OK, the 
control unit 101 causes the display unit 111 to display a 
message to prompt the re-enter-passenger to get out from the 
automatic driving vehicle 1 on the display screen because 
authentication for the re-enter-passenger is impossible, and 
outputs a sound corresponding to the message through the 
speaker 136, and prompts the re-enter-passenger to get out 
from the automatic driving vehicle 1 (Step S67). Then, the 
control unit 101 monitors the door sensor, the seating sensor, 
the touch sensor, the photographed image of the camera, the 
voice collected by the microphone 135, and the like to 
determine whether the passenger get out from the automatic 
driving vehicle 1 or not (Step S68). In a case where it is 
determined that the passenger gets out from the automatic 
driving vehicle 1 and does not exist therein, the control unit 
101 causes the processing flow to return to Step S67. 
Further, in a case where it is determined at Step S68 that the 
passenger get out from the automatic driving vehicle 1, the 
control unit 101 causes the processing flow to return to Step 
S64, and repeats the processes after Step S64. 

In this regard, in a case where it is determined at Step S65 
that the authentication for the re-enter-passenger is not OK, 
there may be a possibility of a suspicious person. For this 
reason, the control unit 101 may not only prompt the 
re-enter-passenger to get out from the automatic driving 
vehicle 1 like that at Step S67, but also contact the mobile 
phone terminal of the most recently get-out person or an 
owner of the automatic driving vehicle 1 regarding a pos­
sibility of a suspicious person by means of the telephone or 
the e-mail. In case of contacting the mobile phone terminal 
by means of e-mail, the face image obtained by photograph-
ing by means of the camera and used for the authentication 
of the re-enter-passenger may be attached. Of course, a 
driving operation of the automatic driving vehicle 1 is 
impossible until the most recently get-out person or the 
owner of the automatic driving vehicle 1 permits the authen­
tication. Moreover, in a case where it is determined that the 
possibility of the suspicious person is extremely high, the 
automatic driving vehicle 1 may report the trouble to the 
police. 

25 or not (Step S72). In a case where it is determined at Step 
S72 that the after-getting-out behavior thus set up is the 
behavior "go to Spot A", the control unit 101 obtains 
information on the current location measured by the current 
location detecting unit 110, and causes the car-navi func-

30 tioning unit 113 to search a route from the current location 
to the Spot A, which is set up and stored, by using the route 
searching function (Step S73). Then, the control unit 101 
controls the car-navi functioning unit 113 to carry out the 
route guidance by using the route searching result, and 

35 controls the automatic driving vehicle 1 so as to move to the 
Spot A by means of the automatic driving mode (Step S74). 

Next to Step S74, the control unit 101 causes the pro­
cessing flow to proceed to Step S64 in FIG. 8, and monitors 
whether the user gets in the automatic driving vehicle 1 

40 again at the Spot A or not. The control unit 101 then repeats 
the processes after Step S64. 

Next, in a case where it is determined at Step S72 that the 
after-getting-out behavior thus set up is not the behavior "go 
to Spot A", the control unit 101 determines whether the 

45 after-getting-out behavior thus set up is the behavior "go to 
pick up in response to calling" or not (Step S75). In a case 
where it is determined at Step S75 that the after-getting-out 
behavior thus set up is the behavior "go to pick up in 
response to calling", the control unit 101 determines 

50 whether the current location is a no parking place or not 
(Step S76). Whether the current location is a no parking 
place or not is determined by recognizing whether there is a 
sign or marking for no parking or not on the basis of the 
photographed images of the camera configured to photo-

55 graph the surroundings thereof of the group of cameras 107. 
In a case where it is determined at Step S76 that the 

current location is not a no parking place, the control unit 
101 stops the motor driving unit 131 and wait at the current 
location while being in a state where calling from the user 

60 can be received (Step S77). Further, in a case where it is 
determined at Step S76 that the current location is a no 
parking place, the control unit 101 controls the car-navi 
functioning unit 113 to carry out peripheral retrieval in 
which the current location is set to a center location, and 

65 search a neighboring available parking place (Step S78). 
Then, the control unit 101 determines whether there is a 

neighboring available parking place or not on the basis of a 
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result of the search at Step S78 (Step S79). In a case where 
it is determined that there is a neighboring available parking 
place, the control unit 101 causes the car-navi functioning 
unit 113 to search a route to the available parking place, and 
to guide the route. Thus, the control unit 101 causes the 
automatic driving vehicle 1 to move to the available parking 
place by means of the automatic driving mode, and stops the 
motor driving unit 131 and wait here while being in a state 
where calling from the user can be received (Step S80). 

30 
controls the automatic driving vehicle 1 so as to move to the 
Spot B by means of the automatic driving mode (Step S103). 
Next to Step S103, the control unit 101 causes the process­
ing flow to proceed to Step S64 in FIG. 8, and monitors 

5 whether the user gets in the automatic driving vehicle 1 
again. The control unit 101 repeats the processes after Step 
S64. 

In a case where it is determined at Step S79 that any 10 

neighboring available parking place is not found, the control 
unit 101 continues to move the automatic driving vehicle 1 
within a range of a peripheral area in which the getting-off 
location of the user is centered, and waits for calling from 

Next, in a case where it is determined at Step Sl0l that 
the after-getting-out behavior thus set up is not the behavior 
"wait at the Spot B", the control unit 101 determines 
whether the after-getting-out behavior thus set up is the 
behavior "return to getting-off location after predetermined 
time" or not (Step S104). In a case where it is determined at 
Step S104 that the after-getting-out behavior thus set up is 

the user (Step S81). 15 the behavior "return to getting-off location after predeter­
mined time", the control unit 101 estimates the predeter­
mined time on the basis of the information for measuring the 
stored predetermined time (Step S105). 

Next to Step S77, Step S80 or Step S81, the control unit 
101 monitors whether calling from the user is received or 
not, and waits for the calling (Step S91 in FIG. 10). In a case 
where it is determined at Step S91 that the calling is 
received, the control unit 101 determines whether the 20 

authentication for the caller is OK or not in the similar 
manner to that at Step S61 (Step S92). 

Next, the control unit 101 determines whether the getting­
off location (current location) is a no parking place or not 
(Step S106). Whether the getting-off location is a no parking 
place or not is determined by recognizing whether there is a 
sign or marking for no parking or not on the basis of the 
photographed images of the camera configured to photo-

In a case where it is determined at Step S92 that the 
authentication for the caller is not OK, the control unit 101 
transmits a voice message for calling NG to a destination 25 

from which the calling is received through the wireless 
communication unit 102 (Step S93). Then, the control unit 
101 causes the processing flow to return to Step S91. 
Further, in a case where it is determined at Step S92 that the 
authentication for the caller is OK, the control unit 101 30 

generates a voice message to request the destination, from 
which the calling is received, to transmit positional infor­
mation of the place where the automatic driving vehicle 1 is 

graph the surroundings thereof of the group of cameras 107. 
In a case where it is determined at Step S106 that the 
getting-off location is not a no parking place, the control unit 
101 stops the motor driving unit 131 and waits at the 
getting-off location (current location) (Step S107). 

Further, in a case where it is determined at Step S106 that 
the getting-off location is a no parking place, the control unit 
101 continues to move the automatic driving vehicle 1 by 
going around a peripheral area of the getting-off location 
(current location) for the predetermined time estimated at 
Step S105. Alternatively, the control unit 101 controls the 
car-navi functioning unit 113 to carry out peripheral retrieval 

to go to pick up by means of voice synthesis, and transmit 
it to the destination. The control unit 101 then obtains the 35 

positional information of the place where the automatic 
driving vehicle 1 is to go to pick up, which is transmitted 
from the destination in response to this (Step S94). 

Then, the control unit 101 obtains the information on the 
current location measured by the current location detecting 
unit 110, and causes the car-navi functioning unit 113 to 
search a route from the current location to the pick-up place 
obtained at Step S94 using the route searching function 
(Step S95). Then, the control unit 101 controls the car-navi 
functioning unit 113 so as to carry out the route guidance 
using the route searching result, and controls the automatic 
driving vehicle 1 so as to move to the pick-up place obtained 
at Step S94 by means of the automatic driving mode (Step 
S96). Then, the control unit 101 causes the processing flow 
to proceed to Step S64 in FIG. 8, and monitors whether the 
user gets in the automatic driving vehicle 1 again or not. The 
control unit 101 repeats the processes after Step S64. 

Next, in a case where it is determined at Step S75 in FIG. 
9 that the after-getting-out behavior thus set up is not the 
behavior "go to pick up in response to calling", the control 
unit 101 determines whether the after-getting-out behavior 
thus set up is the behavior "wait at the Spot B" or not (Step 
Sl0l in FIG. 11). In a case where it is determined at Step 
Sl0l that the after-getting-out behavior thus set up is the 
behavior "wait at the Spot B", the control unit 101 obtains 
the information on the current location measured by the 
current location detecting unit 110, and causes the car-navi 
functioning unit 113 to search a route from the current 
location to the Spot B thus set up and stored by using the 
route searching function (Step S102). Then, the control unit 
101 controls the car-navi functioning unit 113 so as to carry 
out the route guidance using the route searching result, and 

in which the getting-off location ( current location) is set to 
a center location, and searches a neighboring available 
parking place. The control unit 101 causes the automatic 

40 driving vehicle 1 to move the parking place detected as a 
result of the search, and waits here for the predetermined 
time estimated at Step S105 (Step S108). In this regard, in 
a case where the predetermined time is a predetermined 
threshold value (for example, 20 minutes) or shorter at Step 

45 S108, the control unit 101 may continue to move the 
automatic driving vehicle 1. In a case where the predeter­
mined time is more than the predetermined threshold value, 
the control unit 101 may search a parkable place such as a 
parking place, move the automatic driving vehicle 1 to the 

50 parkable place, and wait here. 
Next to Step S108, the control unit 101 then monitors 

whether it becomes near the predetermined time estimated at 
Step S105 or not (Step S109). In a case where it is deter­
mined that it becomes near the predetermined time, the 

55 automatic driving vehicle 1 controls the car-navi functioning 
unit 113 to return to the getting-off location using the route 
guidance (Step Sll0). Next to Step S107 or Step Sll0, the 
control unit 101 causes the processing flow to proceed to 
Step S64, and monitors whether the user gets in the auto-

60 matic driving vehicle 1 again. The control unit 101 repeats 
the processes after Step S64. 

FIG. 14 shows an example of a situation of a case where 
this behavior "return to getting-off location after predeter­
mined time" is set up as the behavior after getting out from 

65 the automatic driving vehicle 1. FIG. 14 shows an example 
of a situation in which a driver 2 of the automatic driving 
vehicle 1 has a desire to urinate or defecate and stops at a 
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toilet of a park or the like. In this case, at the time of getting 
out from the automatic driving vehicle 1, the driver 2 inputs 
a voice "toilet" to the microphone 135, for example, sets up 
a behavior after getting out from the automatic driving 
vehicle 1, and then gets out from the automatic driving 
vehicle 1. The control unit 101 of the automatic driving 
vehicle 1 recognizes the voice "toilet" inputted by the driver 
2, estimates the predetermined time as five minutes in this 
example, and waits at the place. Then, the control unit 101 
carries out authentication for the driver who returns within 
a predetermined time or a time slightly longer than the 
predetermined time, which is in an allowable range, and gets 
in the automatic driving vehicle 1 again, thereby permitting 
the driver 2 to get therein again. In this regard, in a case 
where the driver 2 does not have a desire to urinate but has 
a desire to defecate, the driver 2 may input a voice "toilet 
stool" or the like, whereby the control unit 101 may estimate 
the predetermined time so as to be longer, for example, ten 
minutes. Further, in a case where the driver 2 is a female, the 
control unit 101 may estimate a longer predetermined time 
than the case of a male. 

Further, FIG. 15 shows an example of a case where the 
driver 2 of the automatic driving vehicle 1 visits Ryogoku 
Kokugikan, for example, for watching a grand sumo tour­
nament by means of the automatic driving vehicle 1. At the 
time of getting out from the automatic driving vehicle 1, the 
driver 2 inputs a voice "grand sumo tournament watching" 
to the microphone 135 to set up an after-getting-out behav-
ior, and gets out from the automatic driving vehicle 1. The 
control unit 101 of the automatic driving vehicle 1 deter­
mines that a grand sumo tournament (Honbasho) is termi­
nated at 6 pm; estimates a predetermined time, and causes 
the automatic driving vehicle 1 to move to and wait at a 
parking place of the Kokugikan or a vacant parking place 
around it, for example. When it becomes 6 pm, the control 
unit 101 controls the automatic driving vehicle 1 to move to 
a gateway of the Kokugikan in order to pick up the driver 2. 

Next, in a case where it is determined at Step S104 that 
the after-getting-out behavior thus set up is not the behavior 
"return to getting-off location after predetermined time", the 
control unit 101 determines whether the after-getting-out 
behavior thus set up is the behavior "stay at the Spot C after 
predetermined time" or not (Step Sll in FIG. 12). In a case 
where it is determined at Step Slll that the after-getting-out 
behavior thus set up is not the behavior "stay at the Spot C 
after predetermined time", the control unit 101 the process­
ing flow to shift to a processing routine for other behavior 
after getting out from the automatic driving vehicle 1 (Step 
S112). 

In a case where it is determined at Step Slll that the 
after-getting-out behavior thus set up is the behavior "stay at 
the Spot C after predetermined time", the control unit 101 
estimates the predetermined time on the basis of information 
measuring the stored predetermined time (Step S113). 

Next, the control unit 101 obtains the information on the 
current location measured by the current location detecting 
unit 110, and causes the car-navi functioning unit 113 to 
search a route from the current location to the Spot C thus 
set up and stored by using the route searching function (Step 
S114). Then, the control unit 101 controls the car-navi 
functioning unit 113 so as to carry out the route guidance 
using route searching result, and controls the automatic 
driving vehicle 1 so as to move to the Spot C by means of 
the automatic driving mode (Step S115). 

32 
whether there is a sign or marking for no parking or not on 
the basis of the photographed images of the camera config­
ured to photograph the surroundings thereof of the group of 
cameras 107. In a case where it is determined at Step S116 

5 that the Spot C is not a no parking place, the control unit 101 
stops the motor driving unit 131 and waits at the Spot C 
while being in a state where calling from the user can be 
received (Step Sll 7). 

Further, in a case where it is determined at Step S116 that 
10 the Spot C is a no parking place, the control unit 101 

continues to move the automatic driving vehicle 1 by going 
around a peripheral area of the Spot C for the predetermined 
time estimated at Step S113 in the similar manner to that at 
Step S108. Alternatively, the control unit 101 controls the 

15 car-navi functioning unit 113 to carry out peripheral retrieval 
in which the Spot C is set to a center location, and searches 
a neighboring available parking place. The control unit 101 
causes the automatic driving vehicle 1 to move to the 
parking place detected as a result of the search, and waits 

20 here for the predetermined time estimated at Step S113 (Step 
S118). 

Next to Step S118, the control unit 101 then monitors 
whether it becomes a time near the predetermined time 
estimated at Step S113 or not (Step S119). In a case where 

25 it is determined that it becomes the time near the predeter­
mined time, the control unit 101 controls the car-navi 
functioning unit 113 to carry out the route guidance so as to 
move to the Spot C (Step S120). Next to Step S117 or Step 
S120, the control unit 101 causes the processing flow to 

30 proceed to Step S64 in FIG. 8, and to repeat the processes 
after Step S64 while monitoring whether the user gets in the 
automatic driving vehicle 1 again or not. 

In the embodiment described above, the automatic driving 
vehicle 1 is provided with the automatic driving mode and 

35 the manual driving mode. However, at the time of unmanned 
driving in which no driver gets therein like the operation at 
Sll, the automatic driving vehicle 1 carries out the autono­
mous traveling composed of only the automatic driving 
mode. In this case, the manual/automatic driving mode 

40 switching control unit 105 and the manual driving operation 
detecting unit 133 are turned off (made ineffective). 

Further, in the embodiment described above, the case 
where all of the automatic driving vehicles 1 is used as 
personal use is assumed. However, the case where the 

45 automatic driving vehicles 1 is used as business use is also 
of course assumed. FIG. 16 shows an example of a situation 
in which a behavior after getting out from the automatic 
driving vehicle 1 is assumed as this business use. An 
automatic driving vehicle lA in the example of FIG. 16 is 

50 not a vehicle for personal use, but an example of the case of 
a delivery truck of a company that owns an A factory. 

In this example of FIG. 16, products (or goods) manu­
factured in the A factory are loaded on the automatic driving 
vehicle lA to be carried to a B center. A part of the products 

55 loaded on the automatic driving vehicle 1 is unloaded at the 
B center. Then, the automatic driving vehicle 1 is caused to 
move from the B center to a C center, and all of the 
remaining products loaded on the automatic driving vehicle 
1 is unloaded at the C center. When unloading of all of the 

60 products is terminated at the C center, the automatic driving 
vehicle 1 is caused to return to the A factory. In this regard, 
positional information on the A factory, the B center, and the 
C center is registered and stored in advance in the automatic 
driving vehicle lA. 

Next, the control unit 101 determines whether the Spot C 65 

is a no parking place or not (Step S116). Whether the Spot 
In the example of FIG. 16, operators 2A and 2B for 

unloading gets in the automatic driving vehicle lA com­
posed of the delivery truck to move. In this case, any of the C is a no parking place or not is determined by recognizing 
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operators 2A, 2B gets on a driver's seat, and the other gets 
on a front passenger seat. In this regard, any of the operators 
2A, 2B inputs a setup of the after-getting-out behavior at the 
time of getting out from the automatic driving vehicle lA. 
However, any of the operators 2A, 2B does not necessarily 5 

get on the driver's seat. In this embodiment, the automatic 
driving vehicle lA is configured to always move by means 
of the automatic driving mode. 

For example, the operators 2A, 2B first get in the auto­
matic driving vehicle lA, and the automatic driving vehicle 10 

lA moves from a garage to the A factory. When the 
automatic driving vehicle lA arrives at the A factory, each 
of the operators 2A, 2B selects and sets up a behavior "wait 
at the current location until there is a movement instruction, 15 
and move to the B center in a case where there is a 
movement instruction" as the after-getting-out behavior. 
Then, the operators 2A, 2B load the products in the auto­
matic driving vehicle lA, and gets in the automatic driving 
vehicle lA again. The automatic driving vehicle lA carries 20 

out user authentication for both or one of the operators 2A, 

34 
and the number of centers are not limited to this example. 
Further, the number of delivery trucks may be the plural 
number. 

Moreover, even in a case where a delivery route and/or a 
work procedure is determined in advance, they can be set up 
as a default. Further, the after-getting-out behavior set up as 
a default in accordance with a status of a burden on the day, 
the number of operators and a status thereof, or weather can 
be changed as occasion may demand when the operator gets 
out from the automatic driving vehicle lA. For example, the 
delivery route and/or the work procedure can be changed. 

Effect of Embodiments 

As explained above, according to the automatic driving 
vehicle in the embodiment described above, the user who is 
getting in the automatic driving vehicle can give an instruc­
tion to the automatic driving vehicle when to get out from 
the automatic driving vehicle as occasion may demand in 
accordance with his or her action mode and/or action 
objective after getting out from the automatic driving 
vehicle. This is very convenient. For example, by setting up 
a behavior after getting out from the automatic driving 
vehicle to the automatic driving vehicle when the user gets 

2B. In a case where it is determined that the user authenti­
cation is OK, the automatic driving vehicle lA waits for a 
movement instruction of any of the operators 2A, 2B on the 
basis of the after-getting-out behavior thus set up. In a case 
where it is determined that the movement instruction is 
made, the automatic driving vehicle lA goes to the B center 
from the A factory by means of the automatic driving mode. 

25 in the automatic driving vehicle and goes back to his or her 
home, it is possible to easily move the automatic driving 
vehicle to a parking place that is located far away from his 
or her home by means of the automatic driving mode. 

Further, according to the embodiment described above, When the automatic driving vehicle lA arrives at the B 
center, any of the operators 2A, 2B selects and sets up a 
behavior "wait at the current location until there is a move­
ment instruction, and move to the C center in a case where 
there is a movement instruction" as the after-getting-out 
behavior. Then, the operators 2A, 2B unload a part of the 
products, which is to be delivered to the B center, of the 
products loaded on the automatic driving vehicle lA from 

30 there is a merit in which even in a case where the user gets 
in the automatic driving vehicle again, it is possible to cause 
the automatic driving vehicle to move to a place hoped by 
the user other than the getting-off location by means of a 
setup of the behavior after getting out from the automatic 

35 driving vehicle, and this makes it possible for the user to get 
in the automatic driving vehicle again at an appropriate 
location in accordance with an action of the user. 

the automatic driving vehicle lA. Then, the operators 2A, Further, the automatic driving vehicle according to the 
embodiment described above can carry out authentication 2B get in the automatic driving vehicle lA again. The 

automatic driving vehicle lA carries out user authentication 
for both or one of the operators 2A, 2B. In a case where it 

40 for the re-enter-passenger using the information for authen­
tication for the re-enter-passenger, which is stored in 
advance, when the user gets in the automatic driving vehicle 
again. Therefore, it is possible to prevent a situation in which 

is determined that the authentication is OK, the automatic 
driving vehicle lA goes to the C center from B center by 
means of the automatic driving mode on the basis of the 
after-getting-out behavior thus set up in response to a 45 

movement instruction by any of the operators 2A, 2B. 

other person gets in and uses the automatic driving vehicle. 
Further, according to the automatic driving vehicle in the 

embodiment described above, the user is allowed to call the 
automatic driving vehicle using the communication means. 
Therefore, the user designates an arbitrary place other than 
the getting-off location to call the automatic driving vehicle, 

When the automatic driving vehicle lA arrives at the C 
center, any of the operators 2A, 2B selects and set up, as the 
behavior after getting out from the automatic driving vehicle 
lA, "wait at the current location until there is a movement 
instruction, and return to the A factory in a case where there 

50 whereby the user can get in the automatic driving vehicle 
again at the arbitrary place, and it is very convenient. In 
addition, since the authentication for the caller is carried out, 
it is possible to prevent a situation in which unauthorized 

is a movement instruction". Then, the operators 2A, 2B 
unload all of the remaining products loaded on the automatic 
driving vehicle lA from the automatic driving vehicle lA. 
Then, the operators 2A, 2B get in the automatic driving 55 

vehicle lA again. The automatic driving vehicle lA carries 
out user authentication for both or one of the operators 2A, 
2B. In a case where it is determined that the authentication 
is OK, the automatic driving vehicle lA moves to the A 
factory on the basis of the after-getting-out behavior thus set 60 

up in response to a movement instruction by any of the 
operators 2A, 2B. 

In this example, the number of operators is two, but the 
number of operators may be one or three or more. Further, 
a part or all of the operators may be exchanged at the B 65 

center or the C center, or this operation can be carried out in 
an umnanned manner. Of course, the number of factories 

other person calls and uses the automatic driving vehicle. 
Further, as described above, there is an advantage that the 

automatic driving vehicle according to this invention can be 
used not only as application for a personal vehicle, but also 
as application for a business-use truck. 

Other Embodiments or Modified Examples 

In the embodiment described above, a control to switch 
from the manual driving mode to the automatic driving 
mode is carried out on the basis of a selection operation 
input through the touch panel 112 by the driver. A control to 
switch from the automatic driving mode to the manual 
driving mode is carried out on the basis of the selection 
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operation input through the touch panel 112, the accelerator 
pedal operation, the brake pedal operation, the shift lever 
operation or the steering operation. However, these switch-

36 
mobile phone network. However, the wireless communica­
tion unit is not limited thereto, and may be other commu­
nication system such as Wi-Fi (Wireless Fidelity (registered 
trademark)) and WiMAX (Worldwide Interoperability for ing controls can be carried out automatically. For example, 

in a case where the automatic driving vehicle detects that the 
automatic driving vehicle enters a highway by means of the 
car-navi system of the automatic driving vehicle or the GPS, 

5 Microwave Access). In a case where the wireless commu­
nication unit is configured by any of these communication 
systems, the embodiment described above can be achieved 
without the mobile phone function. Therefore, the mobile 
phone terminal may be a mobile terminal such as a tablet 

the automatic driving vehicle can set the driving mode to the 
automatic driving mode automatically. To the contrary, 
when the automatic driving vehicle goes out from the 
highway to a general road, it is possible to switch the driving 
mode to the manual driving mode. In a case where an area 
available for the automatic driving is defined, the automatic 
driving vehicle determines whether the automatic driving 
vehicle travels in the area or not by means of the car-navi 
system of the automatic driving vehicle or the GPS. In a case 
where the automatic driving vehicle travels in the area, the 
driving mode may be switched to the automatic driving 
mode. In a case where the automatic driving vehicle travels 
outside the area, the driving mode may be switched to the 20 

manual driving mode. 

10 having no mobile phone function. 
In this regard, the mobile phone terminal or the mobile 

terminal is not limited to the smartphone or the tablet. They 
may be a wrist watch type terminal, a glasses type terminal, 
a cloth type terminal, a ring type terminal, a notebook PC, 

15 or the like. 

In this regard, an emergency response mode may be 
provided in the switching between the manual driving mode 
and the automatic driving mode. In a case where a failure 
unexpectedly occurs in the automatic driving mode, for 25 

example, by pressing an emergency response button (not 
shown in the drawings), or by preparing a menu for an 
emergency response on the touch panel 112 and carrying out 
a touch operation to it, the automatic driving mode is 
released, whereby the automatic driving vehicle reduces 30 

speed thereof rapidly, and stops at a side strip. Further, in a 
case where the automatic driving vehicle recognizes from a 
camera image that a traffic accident occurs due to a doze or 
scattering of attention during the manual driving, the auto­
matic driving mode urgently avoids such a traffic accident by 35 

means of an automatic brake function and/or an automatic 
steering operation, for example. 

Further, in the embodiment described above, the auto­
matic driving vehicle provided with both of the automatic 
driving mode and the manual driving mode has been 40 

explained as an example. However, even though the auto­
matic driving vehicle is not an automatic driving vehicle that 
is not provided with the manual driving mode, this invention 
can be configured. In this case, the automatic driving vehicle 
always carries out the automatic driving mode. For this 45 

reason, the control to switch from the manual driving mode 
to the automatic driving mode and the control to switch from 
the automatic driving mode to the manual driving mode are 
not required, whereby the manual/automatic driving mode 
switching control unit 105 and the manual driving operation 50 

detecting unit 133 are urmecessary. Alternatively, an auto­
matic driving control unit (not shown in the drawings) that 
carries out control processing for the automatic driving is 
provided. Further, an accelerator pedal, a brake pedal, a shift 
lever, steering ( or a handle) and the like required for the 55 

manual driving are not required. However, in order to ensure 
safety, the automatic brake function may be provided with a 
brake pedal (which may be a brake button, an input of the 
touch panel or an input of a voice regarding braking), and 
only a brake operation can be treated manually by the driver. 60 

Further, even in the automatic driving, a traveling speed may 

In the embodiment described above, as the information 
for authentication of the re-enter-passenger, the face image 
of the get-out person, the password and/or the ID, which are 
defined in advance, are used, the user may select and set up 
whether to use the face image of the get-out person or the 
password and the ID as the information for authentication of 
the re-enter-passenger. Further, with respect to the informa­
tion for authentication of the caller, the user can also select 
and set up what is to be used at the time of getting out from 
the automatic driving vehicle 1. 

In this regard, the case where the driver gets out from the 
automatic driving vehicle 1 has been explained in the 
embodiment described above. However, even in a case 
where a passenger and no driver exist in the automatic 
driving vehicle 1 and not driver but the passenger gets out 
from the automatic driving vehicle 1 from a state that the 
automatic driving vehicle 1 is in autonomous traveling, the 
similar processing operation can be carried out. In such a 
case, the passenger other than the driver carries out the setup 
for the behavior after getting out from the automatic driving 
vehicle 1, and the re-enter-passenger is regarded as the 
passenger. 

The example of the information for authentication for the 
caller, which is stored in the storing unit for the caller 
authentication, is not limited to the telephone number as 
described above. Biological information, such as a face 
image of the caller, a name, an address, the date of birth, an 
ID, a password, an e-mail address and the like of the caller 
can be used independently or in combination with plural 
subjects. The caller transmits this information for authenti­
cation to the automatic driving vehicle 1 from the mobile 
phone terminal through the mobile phone network. As the 
face image of the caller, ones photographed by the camera 
included in the mobile phone terminal can be used. As the 
other biological information for the caller, ones stored in a 
memory of the mobile phone terminal in advance can be 
used. Further, as the biological information such as the face 
image of the caller and information for caller authentication 
such as the name and the address, ones inputted by the caller 
can be used, or ones stored on a cloud of the Internet can also 
be used via the wireless communication unit 102. 

Further, examples of the information for authentication of 
the user stored in the storing unit for the user authentication 
is not limited to the face image of the user as an example 
described above. For example, other biological information 
of the user such as a fingerprint, a voice, a vein, an iris or the 
like of the user can be used. Further, as the information for 
authentication of the user, in addition to the biological 
information of the user, the name, the address, the date of 

be designated or adjusted manually by means of a button 
input, a touch panel input, a voice input or the like (for 
example, faster by 5 km per hour, or slower by 5 km per 
hour). 

In the embodiment described above, it has been explained 
a case where the wireless communication unit uses the 

65 birth, the ID, the password, the telephone number, the e-mail 
address and the like may be used independently or in 
combination with plural subjects. As the biological infor-
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mation such as the face image of the user and the informa­
tion for user authentication such as the name and the 
address, not only ones stored and held in the user authen­
tication information storing unit 115 of the automatic driving 
vehicle 1 in advance can be used, but also ones inputted by 5 

the user can be used. Further, ones stored on a cloud of the 
Internet can also be used via the wireless communication 
unit 102. 

via one destination or a plurality of destinations (an objec­
tive place) in accordance with a purpose of the user such as 
sightseeing and a business. At the time of getting out from 
the rented car at each of the destinations, the user selects and 
inputs, from a screen, or inputs by a voice in an interactive 
manner the after-getting-out behavior, such as "wait here", 
"wait at an opposite side of a lake (sightseeing for a half 
around the lake)", "wait at an exit of a walking trail (stroll 
on the walking trail)", "wait at a parking place of a hotel for Moreover, the car-navi database 134 is mounted in the 

automatic driving vehicle 1. However, a part or all of the 
database is not mounted in the automatic driving vehicle 1, 
but may be mounted on the cloud of the Internet. In this case, 
it can be used via the wireless communication unit 102. 
Further, a part or all of the process blocks of the car-navi 
functioning unit 113, the user authenticating unit 114, the 
caller authenticating unit 116, and the behavior control 
processing unit 120 is not mounted in the automatic driving 
vehicle 1, but it can be processed on the cloud via the 
wireless communication unit 102. 

In this regard, it has not been mentioned cancellation of 
the behavior after getting out from the automatic driving 
vehicle 1 thus set up in the embodiment described above. 
However, cancelling means configured to receive cancella­
tion of the behavior after getting out from the automatic 
driving vehicle 1, which is received by after-getting-out 
behavior setup receiving means may be provided in the 
automatic driving vehicle 1. However, in such a case, the 
automatic driving vehicle is provided with a registrant 
storing unit configured to receive and store registration of a 
person who has a right to cancel it in advance, and the 
cancelling means receives cancellation of the after-getting­
out behavior only when a person who requests the cancel­
lation is a registrant stored in the registrant storing unit. 

Further, a case where the vehicle according to the embodi­
ment described above is an electric vehicle has been 
explained, but the vehicle may be a gasoline-powered 
vehicle, a hybrid vehicle, a fuel-cell vehicle, or other drive 
system vehicle. 

It should be noted that in the above embodiments the 
vehicle provided with four wheels has been explained, but 
the vehicle according to this invention includes a motor­
cycle, a motor tricycle and the like. Further, the vehicle 
according to this invention is not limited to a standard-size 
vehicle, a light vehicle, or a truck. For example, the vehicle 
may be a bus, a tractor, a dump truck, a power shovel, or a 
forklift. In addition, the vehicle may be a one-person 
vehicle, a motorized bicycle, electric-powered wheelchair or 
the like. 

10 one night (lodgment in the hotel)", "wait at a parking place 
of an XX company ( a meeting at the XX company)", "lunch 
at restaurant", or the like, in the after-getting-out behavior 
setup receiving means. These after-getting-out behaviors 

15 can be prepared by the car-rental company in accordance 
with an intended use such as sightseeing and a business. 

The user can use the information for user authentication 
at the time of registration as the information for authenti­
cation at the time of getting in the automatic driving vehicle 

20 1 again. There is no need to register biological information 
or the like of the user again at the time of getting out from 
the automatic driving vehicle 1. 

Further, during usage of the rented car, face authentication 
for the user may be carried out on the basis of a face image 

25 photographed by the camera all the time or every predeter­
mined time (for example, three minutes) while getting in the 
rented car, whereby the user is recognized as an allowable 
user. In a case where a person other than the user uses this 
rented car, the face authentication is not OK. For this reason, 

30 a trouble such as theft is detected, and the rented car makes 
contact with the user who is a temporary owner and the 
car-rental company by using a communication function such 
as the mobile phone terminal function mounted in the rented 
car. Further, the rented car may report the trouble to the 

35 police. 
When the usage of the rented car by the user is terminated, 

the user gets out from the rented car, and inputs "return" into 
the after-getting-out behavior setup receiving means of the 
automatic driving vehicle as the rented car. In this regard, a 

40 button dedicated for return may be provided in the automatic 
driving vehicle as the rented car, or a return display may be 
provided intelligibly on the touch panel. Thus, the user can 
input "return" easily, and this makes it possible to improve 
convenience. When the "return" is received, the automatic 

45 driving vehicle as the rented car searches the nearest parking 
place of the car-rental company thereof as a place for return, 
and carries out autonomous traveling and moves to it in an 
unmanned marmer (the automatic driving). Alternatively, the 

In this regard, the automatic driving vehicle according to 
this invention can be used as a vehicle that can be used 50 

automatic driving vehicle as the rented car carries out 
autonomous traveling and moves to a place for return, which 
is designated in advance, in an unmanned marmer (the temporarily (temporarily usable vehicle), such as a rented 

car, for example. When the user rents a vehicle as the 
automatic driving vehicle from a car-rental company that 
offers a rental car service, the user is registered as a 
temporary owner (that is, a driver). The number of users to 
be registered may be one person or more than one person. At 
the time of registration, biological information of the user 
such as a face image, a voice, a fingerprint, an iris or the like 
and/or an ID and a password, which are issued by the 
car-rental company, are stored in the user authentication 
information storing unit, and they are used as the informa­
tion for user authentication. Further, a telephone number or 
an e-mail address of the mobile phone terminal of the user 
and/or an ID and a password, which are issued by the 
car-rental company, are stored in the caller authentication 
information storing unit, and they are used as the informa­
tion for caller authentication. Then, the rented car can travel 

automatic driving). A charge for the rented car, including 
used electricity charges (a gasoline expense in case of a 
gasoline-powered vehicle), is calculated at the time of 

55 termination of the usage or after termination of movement, 
and is settled by a credit card, a debit card or the like 
registered by the user at the time of rental of the rented car. 
In a case where the rented car is equipped with an electronic 
money settlement function, the user can settle ( or pay) it by 

60 electronic money. In a case where the rented car is equipped 
with a prepaid card settlement function, the user can settle 
( or pay) it by a prepaid card. Further, advance payment at the 
time of rental may be used for hourly rental, one day rental, 
several days rental, or the like. Further, an ETC (Electronic 

65 Toll Collection System) card can also be used. In this regard, 
after the rented car is returned, the information for user 
authentication and the information for caller authentication 
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of the user as the temporary owner is reset (and deleted), the 
user is not allowed to get in the rented car again. 

Normally, a rented car cannot be returned so long as the 
rented car goes to the car-rental company that is placed 
around an airport or a station. However, the rented car as the 
automatic driving vehicle according to this invention can be 
dropped off anywhere at an opportune time of the user. This 
is very convenient. For example, in a case where a departure 
time of a train or an airplane is pressing, there is no need for 

40 
easily, and this makes it possible to improve convenience 
thereof. When the automatic driving vehicle as the shared 
car receives the behavior "(usage) termination", the auto­
matic driving vehicle carries out the autonomous traveling 

5 (the automatic driving) in an unmanned manner to move to 
a predetermined parking place for the shared car or a place 
where a next user calls. In this regard, the information for 
user authentication and the information for caller authenti-

the user to go to the car-rental company. The user can get out 10 

from the rented car at an entrance ( or a traffic circle) of the 
station or the airport, and jump on a train or check in an 
airplane. In a case where the after-getting-out behavior is set 

cation of the user as the temporarily owned user are reset ( or 
deleted) after termination of the usage, and the user is not 
allowed to get in the automatic driving vehicle again. In a 
case where the user hopes to get in the automatic driving 
vehicle again, the user is required to carry out a usage to the behavior "return", the rented car carries out the 

autonomous traveling (the automatic driving) in an 15 

unmanned manner, and returns to a predetermined place for 
return such as the nearest parking place of the car-rental 
company. 

request for the shared car again. 
Moreover, this invention can be applied to a taxi or 

limousine that carries out autonomous traveling ( or auto­
matic driving) in an unmanned manner. The taxi or limou­
sine is provided by a taxi company and/or a limousine In this regard, in a case where an exclusive road or a 

dedicated lane for the autonomous traveling (the automatic 
driving) is provided ( or developed) in the vicinity of a 
station or an airport and there is a place for return in a 
development area, the rented car as the automatic driving 
vehicle according to this invention carries out autonomous 
traveling in an unmanned manner (the automatic driving) 
and moves to the place for return extremely smoothly after 
the user gets out from the rented car in order to return it. 
Thus, the return can be completed easily. 

Of course, the rented car that is the automatic driving 
vehicle according to this invention may be an automatic 
driving vehicle provided with both of the automatic driving 
mode and the manual driving mode, or an automatic driving 
vehicle provided without the manual driving mode. 

Further, this invention can also be applied to car sharing. 

20 service company. The taxi or limousine does not have the 
manual driving mode. Alternatively, even though the taxi or 
limousine has the manual driving mode, a user is not 
allowed to switch from the automatic driving mode to the 
manual driving mode. When the user gets in the taxi or 

25 limousine, the taxi or limousine causes the user to input his 
or her personal information such as biological information, 
or to issue a one-time password. This is stored in a prede­
termined storing unit as information for user authentication 
and information for caller authentication. When the user gets 

30 out from the taxi or limousine, the user is allowed to input 
an after-getting-out behavior to the after-getting-out behav­
ior setup receiving means. At the time of calling or at the 
time of getting in the taxi or limousine again, the informa­
tion for user authentication and the information for caller 

In the car sharing, members who jointly uses an automatic 35 

driving vehicle are registered as users for the automatic 
driving vehicle (shared car). At the time of registration, 
biological information of the user such as a face image, a 
voice, a fingerprint, an iris or the like of each of the members 
and/or an ID and a password, which are issued by a car 40 

sharing company, are stored in the user authentication infor­
mation storing unit, and they are used as the information for 
user authentication. Further, a telephone number or an 
e-mail address of a mobile phone terminal of each of the 
members and/or an ID and a password, which are issued by 45 

the car sharing company, are stored in the caller authenti­
cation information storing unit, and they are used as the 
information for caller authentication. When the shared car is 

authentication, which were stored when the user gets in it, 
are used for authentication. Since the user can stop over (get 
out therefrom on the way) on the basis of his or her schedule, 
it is very convenient. When usage of the taxi or limousine is 
terminated, the user gets out from the taxi or limousine, and 
inputs a behavior "usage termination" or simply "termina­
tion" into the taxi or limousine through the after-getting-out 
behavior setup receiving means. In this regard, a button 
dedicated for (usage) termination may be provided in the 
taxi or the limousine, or a (usage) termination display may 
be provided intelligibly on the touch panel. Thus, the user 
can input the behavior "(usage) termination" easily, and this 
makes it possible to improve convenience thereof. When the 
taxi or limousine receives the behavior "(usage) termina­
tion", the taxi or limousine searches the nearest parking 
place of the taxi company or the limousine service company 
as a place at the time of usage termination, and carries out 

actually used, the member can exclusively use the shared car 
on the basis of information for user authentication and 50 

information for caller authentication, in which the member 
is registered as a temporarily owned user, whereby the 
member freely uses the shared car. Even though the member 
owns a vehicle (or car), the member can set up the after­
getting-out behavior in accordance with his or her purpose 
of use as occasion may demand. Therefore, the member is 
allowed to deal with ( or use) the shared car like a vehicle 
owned by the member, and this is very useful. 

When usage of the shared car by the user who is a member 
is terminated, the user gets out from the shared car, and 
inputs a behavior "usage termination" or simply "termina­
tion" into the shared car through the after-getting-out behav­
ior setup receiving means. In this regard, a button dedicated 
for (usage) termination may be provided in the automatic 
driving vehicle as the shared car, or a (usage) termination 
display may be provided intelligibly on the touch panel. 
Thus, the user can input the behavior "(usage) termination" 

autonomous traveling (the automatic driving) in an 
unmanned manner to move to the place. Alternatively, the 
taxi or limousine carries out autonomous traveling (the 

55 automatic driving) in an unmanned manner to move to a 
place where a next passenger ( or user) designated in advance 
waits. In this regard, the taxi may search the nearest taxi 
stand as the place at the time of usage termination, carry out 
autonomous traveling (the automatic driving) in an 

60 unmanned manner to move to the nearest taxi stand, and 
wait for getting in the taxi of a next passenger (or user). 
Further, the limousine may search the nearest limousine 
stand as the place at the time of usage termination, carry out 
autonomous traveling (the automatic driving) in an 

65 unmanned manner to move to the nearest limousine stand, 
and wait for getting in the limousine of a next passenger ( or 
user). 
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In a case where the taxi or limousine is equipped with an 
electronic money settlement function or a prepaid card 
settlement function, the user can pay a usage charge ( or 
passenger fare) by means of electronic money or a prepaid 
card when to get out from the taxi or limousine. Further, in 5 

a case where the taxi or limousine is equipped with a reader 
for a credit card and/or a debit card, the user registers a credit 
card number or a debit card number of the user at the time 
of getting in the taxi or limousine, whereby the user can 
settle (or pay) the usage charge (or passenger fare) auto- 10 

matically from the credit card or debit card at the time of 
getting out from the taxi or limousine. Further, advance 
payment at the time of getting in the taxi or limousine may 
be used as a fixed charge per usage of a predetermined time 
(for example, 1,000 yen within 10 minutes) or a fixed charge 15 

per usage of a predetermined distance (for example, 1,000 
yen within one kilometer). The advance payment may be 
carried out by the electronic money or the prepaid card. In 
a case where the taxi or limousine is equipped with a cash 
storing machine, cash payment is available. In case of the 20 

cash payment, the change may not be available for the sake 
of ease, or only a coin (for example, only 500 yen coin) may 
be received. Further, an ETC card can be used. In this regard, 
the information for user authentication and the information 
for caller authentication of the user are reset ( or deleted) 25 

after termination of the usage ( or completion of settlement), 
and the user is not allowed to get in the taxi or limousine 
again. 

In this regard, in a case where an exclusive road or a 
dedicated lane for the autonomous traveling (the automatic 30 

driving) is provided ( or developed) in the vicinity of a 
facility such as a competition venue or an Athlete's village 
for Olympics or the FIFA World Cup of football, or is 
provided inside the grounds of a large facility such as an 
amusement park, the taxi or limousine as the automatic 35 

driving vehicle according to this invention can freely get a 
passenger (the user) off within a development area, carry out 
autonomous traveling (the automatic driving) in an 
unmarmed manner to move to the taxi stand or limousine 
stand, which are placed within the development area, 40 

extremely smoothly after usage termination, and wait for a 
next passenger effectively. 

Further, a new service can be carried out in which many 
automatic driving vehicles dedicated to move within the 
development area are arranged within the development area 45 

described above, and the user is allowed to freely use it for 
a fee or for free anytime, anywhere if any automatic driving 
vehicle is not used. It is not necessary for the user to worry 
about moving means in this service so long as the user is 
positioned within the development area. Thus, it is very 50 

convenient. In this case, an ultra-small vehicle, such as a 
single passenger vehicle or a two-seater vehicle, becomes 
very useful moving means and transporting means in view 
of space utilization. 

55 

EXPLANATION OF SYMBOLS 

1: automatic driving vehicle 
2: user 
10: electronic control circuit unit 
107: group of cameras 
108: group of sensors 
110: current location detecting unit 
111: display unit 
112: touch panel 
113: car-navi functioning unit 
114: user authenticating unit 

60 
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115: user authentication information storing unit 
116: caller authenticating unit 
117: caller authentication information storing unit 
118: after-getting-out behavior setup receiving unit 
119: after-getting-out behavior storing unit 
120: behavior control processing unit 
121: timer circuit 
122: audio input/output unit 
135: microphone 
136: speaker 

The invention claimed is: 
1. An automatic driving vehicle including an automatic 

driving mode in which autonomous traveling is carried out, 
the automatic driving vehicle comprising: 

a bus configured to receive a setup for a behavior of the 
automatic driving vehicle after a driver or a passenger 
gets out of the automatic driving vehicle, the setup for 
the behavior being input when the driver or the pas­
senger gets out of the automatic driving vehicle; and 

a controller configured to control conduct of the behavior 
of the automatic driving vehicle on a basis of the setup, 

wherein the setup for the behavior of the automatic 
driving vehicle is selected from among a plurality of 
predetermined behaviors of the automatic driving 
vehicle, the plurality of predetermined behaviors being 
setup by the driver or the passenger in advance. 

2. The automatic driving vehicle according to claim 1, 
further comprising: 

at least one sensor configured to determine presence or 
absence of the driver that gets out of the automatic 
driving vehicle and to determine presence or absence of 
the passenger that gets out of the automatic driving 
vehicle, 

wherein the controller controls the conduct of the behav­
ior of the automatic driving vehicle on the basis of the 
setup in a case where the sensor determines that the 
driver or the passenger is not in the automatic driving 
vehicle. 

3. The automatic driving vehicle according to claim 2, 
wherein the sensor includes at least one of an image recog­
nition device, a voice recognition device, a seating sensor 
provided in a seat, and a touch sensor provided in a handle 
or a touch panel. 

4. The automatic driving vehicle according to claim 1, 
further comprising: 

a memory configured to store biological information 
containing a face image, a voice recording, a fingerprint 
pattern, a vein characteristic, and an iris image of the 
driver or the passenger; 

the bus is further configured to obtain the biological 
information of the driver or the passenger when the 
driver or the passenger gets in the automatic driving 
vehicle after getting out of the automatic driving 
vehicle; and 

a circuit configured to carry out authentication by com­
paring the obtained biological information with the 
stored biological information. 

5. The automatic driving vehicle according to claim 1, 
further comprising: 

a memory configured to store the plurality of predeter­
mined behaviors, 

wherein the bus receives the setup for the behavior of the 
automatic driving vehicle selected from among the 
plurality of predetermined behaviors stored in the 
memory. 

6. The automatic driving vehicle according to claim 1, 
further comprising: 
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at least one of a display screen configured to display a 
message and a speaker configured to reproduce the 
message as sound; and 

a memory configured to store the message, the message 
being used when receiving the setup for the behavior of 5 

the automatic driving vehicle, 
wherein the setup is received in an interactive form using 

the message stored in the memory. 
7. The automatic driving vehicle according to claim 1, 

further comprising: 10 

a memory configured to store contact addresses for com­
munication with the driver or the passenger that inputs 
the setup for the behavior of the automatic driving 
vehicle; and 

a circuit configured to carry out the communication before 15 

the controller controls the conduct of the behavior of 
the automatic driving vehicle. 

8. ~he automatic driving vehicle according to claim 7, 
wherem the controller controls the conduct of the behavior 
of the automatic driving vehicle after approval of the driver 20 

or the passenger that inputs the setup is obtained. 
9. The automatic driving vehicle according to claim 1, 

further comprising: 
a memory configured to store contact addresses for com­

munication with the driver or the passenger that inputs 25 

the setup of the behavior of the automatic driving 
vehicle; and 

a circuit configured to carry out, when the automatic 
driving vehicle receives a communication from the 
driver or the passenger, authentication on a basis of 30 

whether a contact address of the driver or the passenger 
coincides with any of the contact addresses stored in 
the memory. 

10. _The automatic driving vehicle according to claim 1, 
wherem the automatic driving vehicle includes a manual 35 

driving mode to carry out manual driving, and wherein the 
driver sets a driving mode to the automatic driving mode at 
a time of getting out from the automatic driving vehicle, and 
the automatic driving vehicle controls the driving mode so 
as to inhibit switching to the manual driving mode. 40 

11. _The automatic driving vehicle according to claim 1, 
wherem the automatic driving vehicle is configured to be 
used temporarily, and wherein the behavior contains return 
of the automatic driving vehicle or termination of usage. 

12. The automatic driving vehicle according to claim 11, 45 

further comprising: 
a memory configured to register biological information of 

a u~er who temporarily uses the automatic driving 
vehicle, the biological information containing at least 
one of a face image, a voice recording, a fingerprint 50 

pat~ern, a vein characteristic, and an iris image; and 
at a time of return of the automatic driving vehicle or 

termination of the usage, the registered biological 
information of the user is deleted. 

13. The automatic driving vehicle according to claim 11, 55 

further comprising: 
a memory configured to register a contact address for 

communicating with a user who temporarily uses the 
automatic driving vehicle; and 

at the time of return of the automatic driving vehicle or 60 

termination of the usage, the registered contact address 
of the user is deleted. 

14. T~e automatic driving vehicle according to claim 11, 
wherem at least one of an ID and a password is issued to 

a user who temporarily uses the automatic driving 

44 
:'ehicle, at least one of the ID and the password being 
issued by a provider that provides the temporarily 
usable automatic driving vehicle; and 

a circuit is configured to carry out authentication on a 
basis of the at least one of the ID and the password. 

15. The automatic driving vehicle according to claim 11, 
further comprising: 

a circuit configured to settle a usage charge according to 
usage performance. 

16. The automatic driving vehicle according to claim 11 
further comprising: ' 

a circuit configured to settle a usage charge before usage 
of the automatic driving vehicle, the usage charge being 
a usage charge according to a usable time or usable 
distance, or a fixed usage charge. 

17. The automatic driving vehicle according to claim 11 
~herein the temporarily usable automatic driving vehicl~ 
mc)udes ~ rented car provided from a car-rental company, a 
taxi provided from a taxi company, a limousine provided 
from a limousine company, and an automatic driving vehicle 
provided from a carsharing company. 

18. A non-transitory computer-readable medium contain­
ing a program for an automatic driving vehicle, the auto­
~atic _driving vehicle including an automatic driving mode 
m which autonomous traveling is carried out, the automatic 
driving vehicle including a computer, the program causing 
the computer to perform operations including: 

receiving a setup for a behavior of the automatic driving 
vehicle after a driver or a passenger gets out of the 
automatic driving vehicle, the setup for the behavior 
being input when the driver or the passenger gets out of 
the automatic driving vehicle; and 

controlling conduct of the behavior of the automatic 
driving vehicle on a basis of the setup, 

wherein the setup for the behavior of the automatic 
driving vehicle is selected from among a plurality of 
pre~etermined behaviors of the automatic driving 
vehicle, the plurality of predetermined behaviors being 
setup by the driver or the passenger in advance. 

19. The non-transitory computer-readable medium 
according to claim 18, wherein the automatic driving vehicle 
is an automatic driving vehicle that is configured to be used 
temporarily, and wherein the behavior contains return of the 
automatic driving vehicle or termination of usage. 

20. A control circuit for an automatic driving vehicle the 
autom~tic dr)ving vehicle including an automatic dri~ing 
mode m which autonomous traveling is carried out the 
control circuit comprising: ' 

a computer; and 
a memory including a set of executable instructions that 

when executed by the computer, causes the computer t~ 
perform operations including: 
receiving a setup for a behavior of the automatic 

driving vehicle after a driver or a passenger gets out 
of the automatic driving vehicle, the setup for the 
behavior being input when the driver or the passen­
ger g~ts out of the automatic driving vehicle; and 

controllmg conduct of the behavior of the automatic 
driving vehicle on a basis of the setup, 

wherein the setup for the behavior of the automatic 
driving vehicle is selected from among a plurality of 
pre~etermined behaviors of the automatic driving 
vehicle, the plurality of predetermined behaviors being 
setup by the driver or the passenger in advance. 

* * * * * 
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