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NAVIGATION SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to naviga 
tion systems, and more particularly to an on-vehicle navi 
gation system, capable of predicting a system user’s desti 
nation preferences from a user’s speech. Based on the 
system’s prediction, the system suggests an appropriate 
destination, and navigates the vehicle to a ?nal destination. 

[0003] 2. Description of the Related Art 

[0004] With the popularity of netWorks such as mobile 
communication netWorks, the Internet, satellite communi 
cation netWorks, and mobile terminals such as cellular 
phone terminals and personal digital assistants (PDAs), 
vehicle compartments are no longer restricted from using 
forms of communication. This enables on-vehicle devices to 
freely communicate With external devices for transmission/ 
reception of information. For example, desired information 
such as event information, traf?c information, and Weather 
information can be obtained from external information pro 
viders, the Internet, or homepages over mobile communi 
cation netWorks. Drastic improvements in the performance 
of computers, or LSI (large scale integrated) chips, have 
alloWed speech recognition techniques to be signi?cantly 
improved. As a result, a Word-spotting technique has been 
developed in Which a preset keyWord can be extracted from 
a user’s speech. 

[0005] Typically, an on-vehicle navigation system is use 
ful to ?nd a route to a ?nal destination, to display the found 
route, along With a map covering the vehicle position and the 
neighborhood, and to navigate the vehicle to the ?nal 
destination. In such a navigation system, a ?nal destination 
is entered by a remote controller through key operation, or 
by using a speech recognition function. Accordingly, once a 
?nal destination has been decided, the ?nal destination is 
entered into the navigation system. 

[0006] HoWever, even When a user of a vehicle navigation 
system has not decided upon a ?nal destination, the user 
often desires to go someWhere for recreation, to eat, or to 
rest. Such a desire is often expressed through a user’s speech 
during conversation. As a result, it is convenient to provide 
a system capable of predicting user preferences from a 
user’s speech during conversation. It Would be bene?cial for 
such a system to suggest an appropriate destination, to set a 
suggested destination as the ?nal destination that Would 
satisfy the user, and to ?nd a route to the destination. 

SUMMARY OF THE INVENTION 

[0007] In vieW of the foregoing needs, an intelligent 
vehicle navigation has been developed. It provides for a 
navigation system capable of (1) obtaining and storing 
information such as event information, traffic information, 
and Weather information by using existing forms of com 
munication, and (2) predicting a system user’s destination 
preferences by utiliZing speech recognition techniques to 
suggest an appropriate destination, to derive a user’s desired 
destination, and to navigate a user to the desired destination. 

[0008] One embodiment of a navigation system having a 
navigation controller includes a voice recognition unit for 

Dec. 20, 2001 

recogniZing predetermined Words spoken by a system’s user. 
This embodiment also includes a destination supposition 
and suggestion unit for predicting an appropriate destina 
tion, based on a user’s speech, and for audibly suggesting the 
predicted destination. Further, this embodiment includes a 
destination entry unit Which enters the suggested destination 
as the ?nal destination for the navigation controller, if the 
suggested destination satis?es the user. If the suggested 
destination does not satisfy the user, another appropriate 
destination may be suggested. 

[0009] In another embodiment, the navigation system fur 
ther includes a Word data storage, a preference data storage, 
a facilities information storage, and an event information 
collection/storage. The Word data storage contains Words 
determining a user’s desired destination. The Words are used 
to determine that a user has certain preferences such as 
recreation preferences or dining preferences. The preference 
data storage contains preference data for a user’s prefer 
ences. The facilities information storage contains facilities 
information, including the facility name and facility type, for 
each facility. The event information collection/storage col 
lects and stores event information for each event, including 
the type of event, and the facilities Where the event is being 
held. The destination supposition and suggestion unit may 
suggest an appropriate destination type to a user according 
to a user’s preferences as determined by the voice recogni 
tion unit. Additionally, the destination and suggestion unit 
searches the destination types that Would satisfy a user, 
based on the event information or facilities information, to 
suggest an appropriate destination. 

[0010] In yet another embodiment, the navigation system 
further includes a selection history data storage for storing 
items selected by a user as history data. The destination 
supposition and suggestion unit may determine and suggest 
an appropriate destination type or destination based on the 
history data. 

[0011] The navigation system provides a mechanism to set 
a ?nal destination through audible interactions betWeen the 
navigation system and a user While alloWing a user to focus 
on driving. The navigation system may suggest an appro 
priate destination or destination type based on traf?c infor 
mation, anticipated time, Weather information, history data, 
etc., to aid a user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram shoWing the overall 
structure of a navigation system according to one embodi 
ment of the present invention. 

[0013] FIG. 2 is a block diagram shoWing a voice recog 
nition/destination supposition and suggestion unit for the 
navigation system shoWn in FIG. 1. 

[0014] FIGS. 3A to 3C illustrate example keyWords asso 
ciated With the “recreation”, “dining”, and “relaxation” 
preferences, respectively. 

[0015] FIGS. 4A to 4C illustrate examples of user pref 
erence items (types) for “recreation”, “dining”, and “relax 
ation” databases, respectively. 

[0016] FIG. 5 illustrates data examples relevant to facili 
ties information. 



US 2001/0053956 A1 

[0017] FIG. 6 illustrates data examples relevant to event 
information. 

[0018] FIG. 7 is a ?owchart of a destination predicting 
and suggesting process. 

[0019] FIG. 8 is another ?oWchart of the destination 
predicting and suggesting process. 

[0020] FIG. 9 is yet another ?oWchart of the destination 
predicting and suggesting process. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] FIG. 1 is a block diagram shoWing an embodiment 
of a navigation system according to the present invention. 

[0022] Referring to FIG. 1, an on-vehicle navigation 
system includes a map data storage unit 11 such as a digital 
video disk (DVD) for storing map data, a DVD controller 12 
for reading the map data from the DVD 11, a display device 
13 such as a CRT (cathode ray tube) for displaying a map 
image of the vehicle position and the neighborhood together 
With the vehicle position mark and the guidance route, a 
vehicle position sensor 14, a remote controller 15, a speaker 
16, a voice synthesiZer 17, and a navigation controller 18. 
The remote controller 15 is used to select items from menus, 
instruct an audible command input, or scroll through the 
map image. The speaker 16 enables voice output for route 
guidance, or voice output for suggestion of appropriate 
destination types or destinations. The navigation controller 
18 acts to (1) generate a map image covering the vehicle 
position and the neighborhood from the read map data, (2) 
?nd a route to the ?nal destination, and (3) generate an 
image including a vehicle position mark and a guidance 
route. 

[0023] A PDA terminal 21 includes a radio communica 
tion unit 21a, a controller 21b, and a memory 21c. Various 
information such as event information, traf?c information or 
Weather information, obtained from outside over the radio 
communication netWorks or the Internet, is stored in the 
memory 21c. 

[0024] The navigation system further includes a micro 
phone 31 for receiving a user’s speech (also referred to as 
“spoken utterances”), and a voice agent 41. As used herein, 
a “user” is a vehicle occupant Who rides in the vehicle. The 
voice agent 41 functions (1) to recogniZe commands input 
through a user’s speech to direct the commands to the 
navigation controller 18, and (2) to predict and suggest an 
appropriate destination desired by a user based on a user’s 
speech, and enters the destination to the navigation control 
ler 18 as the ?nal destination. 

[0025] The voice agent 41 includes a navigation instruc 
tion unit 51, a voice command recognition unit 52, a voice 
recognition/destination supposition and suggestion unit 53, 
and an audible message generation unit 54. 

[0026] The voice command recognition unit 52 recogniZes 
a voice command from a user in a voice command input 
mode, and enters the recogniZed voice command to the 
navigation instruction unit 51. The navigation instruction 
unit 51 then utiliZes the entered voice command to instruct 
the navigation controller 18. 

[0027] The voice recognition/destination supposition and 
suggestion unit 53, Which includes a spoken utterance rec 
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ognition unit 61 and a destination supposition and sugges 
tion unit 62, predicts and suggests an appropriate destination 
desired by a user based on a user’s speech. It then determines 
a user’s ?nal desired destination. Through the navigation 
instruction unit 51, the predicted destination is entered as the 
?nal destination to the navigation controller 18. A message 
on the destination directed from the voice recognition/ 
destination supposition and suggestion unit 53 is converted 
into an audio signal by the audible message generation unit 
54, and is output therefrom. 

[0028] FIG. 2 is a block diagram shoWing one embodi 
ment of a voice recognition/destination supposition and 
suggestion unit 53. 

[0029] Referring to FIG. 2, the spoken utterance recog 
nition unit 61 includes a user voice characteristic registering 
unit 71 and a user identifying unit 72. The characteristics of 
the voice of a user (vehicle occupant) Who frequently rides 
in a vehicle With the system, are previously registered in the 
user voice characteristic registering unit 71. The user iden 
tifying unit 72 identi?es a user Who is currently in the 
vehicle compartment from the characteristics of a user’s 
voice Which shoW up during a user’s speech. Speci?cally, a 
user Who is currently in the vehicle compartment is identi 
?ed by comparing such a user’s spoken utterances With the 
voice data registered in the user voice characteristic regis 
tering unit 71 to specify What user’s speech has the maxi 
mum similarity. 

[0030] The spoken utterance recognition unit 61 further 
includes Word databases 73a, 73b, etc., containing Words 
(keyWords) classi?ed by desire or preference types. Some 
keyWords for “recreation preferences”, “dining prefer 
ences”, and “relaxation preferences” are illustrated by Way 
of examples in FIGS. 3A to 3C, respectively. 

[0031] Referring to FIG. 3A, keyWords for “recreation 
preferences” include the Words and phrases underlined in the 
folloWing spoken utterances: 

[0032] “Do you knoW someWhere exciting?” 

[0033] “Where do you Want to go?” 

[0034] “I’m bored” 

[0035] “Do you knoW any neW recreation area?” 

[0036] The Words associated With “recreation prefer 
ences” appear even in objectiveless situations, and are more 
diverse than the Words associated for situations for other 
preferences such as “dining preferences”, “relaxation pref 
erences”, and “accommodation preferences”. As a result, 
Words in situations With unclear objectives or situations 
Without objectives are associated With “recreation prefer 
ences”. 

[0037] As shoWn in FIG. 3B, example keyWords for 
“dining preferences” include “hungry”, “eat”, “restaurant”, 
and “lunch”. As shoWn in FIG. 3C, example keyWords for 
“relaxation preferences” include “restroom”, “tired”, “rest 
spot”, and “thirsty”. 

[0038] The spoken utterance recognition unit 61 further 
includes an extracted Word comparing unit 74 for comparing 
an extracted Word, using a Word spotting technique, With the 
keyWords registered in the Word databases 73a, 73b, etc. In 
such manner, it may be determined Whether a user has 
“recreation preferences”, “dining preferences”, or “relax 
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ation preferences”. For example, if the Words associated 
With “recreation preferences” such as “someWhere excit 
ing”, “Where”, “boring” and “recreation area,” appear in 
conversation, it is determined that a user has “recreation 
preferences”. In a similar fashion, When the keywords 
associated With “dining preferences”, and “relaxation pref 
erences” appear in conversation, it is determined that a user 
has “dining preferences” and “relaxation preferences”, 
respectively. 

[0039] The destination supposition and suggestion unit 62 
includes various databases, such as a user preference data 
base 75, a user selection history database 76, and a facilities 
information database 77. 

[0040] The user preference database 75 contains user 
preference data classi?ed by “recreation preferences”, “din 
ing preferences”, and “relaxation preferences”. 

[0041] As shoWn in FIG. 4A, the preference items (rec 
reation types) of “recreation preferences” include (1) 
“events”, (2) “exercise (physical exercise)”, (3) “indoor 
recreation”, (4) “cinema”, (5) “shopping”, and (6) “amuse 
ment parks”. Each item is further classi?ed. For example, 
the item “events” is subclassi?ed as “concerts”, “art exhib 
its”, “ceramics exhibits”, “sporting events”, “attractions 

1, “ (circuses)”, “?ower shoWs , expos”, etc. 

[0042] As described in FIG. 4B, the preference items 
(food types) of “dining preferences” include “ramen 
noodles”, “Japanese noodles”, “curry”, “grilled beef”, and 
“Chinese food”. In FIG. 4C, the preference items (relaxation 
area types) of “relaxation preferences” include “expressWay 
service area”, “coffee shops”, “family restaurants”, and 
“fast-food shops”. 

[0043] The user selection history database 76 contains, as 
history data, recreation types and areas for the “recreation 
preferences” Which have been selected by a user. Similarly, 
among other types of history data, it contains, food types and 
shops for the “dining preferences” Which have been selected 
by the user. 

[0044] Generally, once a user has visited a certain recre 
ation area, a user is less likely to desire to go to that 
recreation area again soon. With reference to the history data 
of the “recreation” database, a recreation area that a user has 
visited recently has a loWer probability of being selected as 
a ?nal destination. 

[0045] HoWever, restaurants a user frequently visits have 
a high probability of being selected. For example, if a user 
selects ramen noodle shops as the desired food shop type 
(destination type), the ramen shop (for example, the Kuru 
maya Ramen Noodle chain) that a user recently visited is 
searched With reference to the history data of the “dining” 
database. Because such a user recently visited the Kurumaya 
Ramen Noodle chain, the Kurumaya Ramen Noodle chain 
has a high probability of being selected as the ?nal desti 
nation. 

[0046] The facilities information database 77, as shoWn in 
FIG. 5, contains information about facilities. For example, 
it contains information such as department stores, banks, 
restaurants, and public facilities, including the name, loca 
tion, type, fee (if desired), opening/closing times, and other 
details about the facilities. 
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[0047] As shoWn in FIG. 6, the PDA terminal 21 may 
obtain information such as event type, facilities Where an 
event is held, location, fee, opening/closing times, and other 
details of an event. Such information is obtained from 
homepages of the facilities, event companies, and the local 
government, and stored in the memory 21c. The PDA 
terminal 21 may also obtain other information such as traf?c 
information, or Weather information from information pro 
viding companies, and likeWise store it in the memory 21c. 

[0048] Adestination supposition and suggestion processor 
78 predicts and audibly suggests an appropriate destination 
type desired by a user based on information such as user 

preference data, history data, facilities information, event 
information, traf?c information, and Weather information. 
When the suggested destination type satis?es a user, an 
appropriate destination is suggested With reference to the 
event information or the facilities information. When the 
suggested destination satis?es a user, that destination is 
entered through the navigation instruction unit 51 as the ?nal 
destination to the navigation instruction controller 18. 

[0049] FIGS. 7 to 9 are ?oWcharts of embodiments of a 
destination predicting and suggesting process according to 
the present invention. 

[0050] The spoken utterances (in conversation or a mono 
logue) of a user in a vehicle compartment are picked up by 
the microphone 31 (S101). The spoken utterance recognition 
unit 61 identi?es a user Who is currently in the vehicle 
compartment from the characteristics of a user’s voice 
contained in such a user’s spoken utterances (S102). After a 
user is identi?ed, if a keyWord is spoken, it is extracted from 
a user’s speech utiliZing a Word spotting technique (S103). 
If a keyWord is detected (YES at S104), it is determined 
Whether or not the extracted keyWord is a “recreation” 
related keyWord (S105). If the keyWord is a “recreation” 
related keyWord, it is determined that such a user has 
“recreation preferences”, and the determination result is 
passed to the destination supposition and suggestion pro 
cessor 78. For example, in the folloWing spoken utterances: 

[0051] Driver: “Do you knoW someWhere exciting?” 

[0052] Passenger: “Let me see . . . ” 

[0053] the keyWord “someWhere exciting” contained 
Within the “recreation preferences” is detected, and it is 
determined that the vehicle occupants have “recreation 
preferences”. In another example, in the folloWing spoken 
utterances: 

[0054] Driver: “Where do you Want to go?” 

[0055] Passenger: “Well . . . ” 

[0056] the keyWord “Where” contained Within the “recre 
ation preferences” is detected, and it is determined that the 
vehicle occupants have “recreation preferences”. 

[0057] Upon receipt of the determination result that a user 
has “recreation preferences”, the destination supposition and 
suggestion processor 78 refers to such a user’s preference 
database 75 to ?nd such a user’s recreation preferences. It 
then audibly suggests an appropriate recreation type (S106). 
For example, When one candidate recreation type is pre 
dicted as being “sporting events”, the destination supposi 
tion and suggestion processor 78 may suggest as folloWs: 
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[0058] “Would you like information about a sporting 
event?” (1a) 

[0059] Alternatively, if one candidate recreation type is 
predicted as being “amusement parks”, the destination sup 
position and suggestion processor 78 may suggest as fol 
loWs: 

[0060] 
[0061] When the suggested recreation type does not sat 
isfy a user (S107), another candidate recreation type is 
suggested. The same procedure is repeated until a suggested 
recreation type satis?es a user. For example, if a user 
responds to the suggestion (1a), by: 

[0062] “Yes, please.” (1b) 
[0063] or if a user responds to the suggestion (2b), by: 

[0064] “Which amusement park?” (2b) 

[0065] then the process proceeds to S108. Speci?cally, an 
appropriate destination is determined (S108) based on infor 
mation such as event information, history data, traf?c infor 
mation, and Weather information, to audibly suggest an 
appropriate destination (S109). 

“HoW about amusement parks?” (2a) 

[0066] For example, in response to an acceptance (1b), the 
facility that requires the shortest travel time, among facilities 
Where sporting events are being held, is chosen With refer 
ence to the event information. An appropriate destination 
(for example, the Seibu Stadium) may then be suggested. 
For example, the suggestion maybe: 

[0067] “HoW about the Seibu Lions baseball team vs. 
the Daiei HaWks baseball team at the Seibu Stadium? 
It Will take 55 minutes to go there.” 

[0068] Alternatively, in response to the inquiry (2b), an 
appropriate destination (for example, the Yomiuri Amuse 
ment Park) may be suggested as folloWs. 

[0069] “HoW about the Yomiuri Amusement Park? A 
?oWer shoW is being held there.” 

[0070] If the suggested destination does not satisfy a user, 
i.e., if NO is given at S110, another recreation area is 
suggested. The same procedure is repeated until a suggested 
destination of “recreation preferences” satis?es a user. The 
destination supposition and suggestion processor 78 then 
enters, through the navigation instruction unit 51, the sug 
gested destination Which satis?es a user, as the ?nal desti 
nation to the navigation controller 18, (see FIG. 1) (S111). 
Accordingly, the navigation controller 18 ?nds a route to the 
entered destination, and navigates the vehicle to that desti 
nation. The destination supposition and suggestion proces 
sor 78 further records the selected recreation type and area 
as history data in the user selection history database 76 
(S112). The process returns to the start step, and the same 
procedure is repeatedly performed. 

[0071] If NO is given at S105, i.e., if the extracted Word 
is not a “recreation”-related keyWord, the process proceeds 
to S121, as shoWn in FIG. 8, in Which it is determined 
Whether or not the extracted Word is a “dining”-related 
keyWord. If the extracted Word is a “dining”-related key 
Word, i.e., YES at S121, then it is determined that a user has 
“dining preferences”, and the determination result is passed 
to the destination supposition and suggestion processor 78. 
For example, in the folloWing conversation: 
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[0072] Driver: “I’m hungry. HoW about you?” 

[0073] Passenger: “Uh-huh.” 

[0074] the keyWord “hungry” contained Within “dining 
preferences” is detected, and it is determined that the vehicle 
occupants have “dining preferences”. 

[0075] Upon receipt of the determination result that a user 
has “dining preferences”, the destination supposition and 
suggestion processor 78 refers to the user preference data 
base 75 to ?nd a user’s preference relevant to the “dining 
preferences”. It then audibly suggests one candidate food 
type based on that preference and the current time (S122). 
For example, if it is lunch time, the destination supposition 
and suggestion processor 78 suggests as folloWs: 

[0076] “Would you like information about a ramen 
noodle shop?” (3a) 

[0077] If the suggested food type does not satisfy a user, 
i.e., NO at S123, then another candidate food type is 
suggested. The same procedure is repeated until a suggested 
food type satis?es a user, and, for example, if a user 
responds to the suggestion (3a) as folloWs. 

[0078] “Yes, please.” (3b) 
[0079] then the process proceeds to S124. Speci?cally, an 
appropriate destination is determined based on information 
such as facilities information, traffic information, and history 
data (S124), to audibly suggest an appropriate destination 
(S125). 
[0080] For example, in response to an acceptance (3b), 
With reference to the user selection history database 76, it is 
determined that a user’s favorable ramen shop is “the 
Kurumaya Ramen Noodle chain”. As a result, “the Kuru 
maya Ramen Noodle chain” data is searched from the 
facilities information database 77, and a candidate “Kuru 
maya Ramen Noodle chain store,” Which requires the short 
est travel time, is suggested. For example, one destination 
candidate (Kurumaya Ramen Noodle chain, Mitonishi store) 
is suggested as folloWs. 

[0081] “HoW about the Kurumaya Ramen Noodle 
chain, Mitonishi store? It Will take 10 minutes to go 
there.” 

[0082] If the suggested destination does not satisfy a user, 
i.e., NO at S126, then another candidate food shop (desti 
nation) is suggested. The same operation is repeatedly 
performed until a suggested destination satis?es a user. The 
destination supposition and suggestion processor 78 then 
enters, through the navigation instruction unit 51, the sug 
gested destination Which satis?es a user, as the ?nal desti 
nation to the navigation controller 18 (see FIG. 1) (S127). 
The navigation controller 18 then ?nds a route to the entered 
destination, and navigates the vehicle to that destination. 
The destination supposition and suggestion processor 78 
records the selected food type and shop as history data in the 
user selection history database 76 (S128). The process then 
returns to the start step, and the same operation is repeatedly 
performed. 
[0083] If the extracted Word is not a “dining”-related 
keyWord, i.e., NO at S121, the process proceeds to S141, as 
shoWn in FIG. 9. It is then determined Whether or not the 
extracted Word is a “relaxation”-related keyWord. If the 
extracted Word is a “relaxation”-related keyWord, i.e., YES 
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at S141, it is determined that the user has “relaxation 
preferences”, and the determination result is passed to the 
destination supposition and suggestion processor 78. For 
example, in the following conversation: 

[0084] Driver: “I’m tired. Are you?” 

[0085] Passenger: “Yes.” 

[0086] the keyWord “tired” contained Within the “relax 
ation preferences” is detected, and it is determined that the 
vehicle occupants have “relaxation preferences”. 

[0087] Upon receipt of the determination result that a user 
has “relaxation preferences”, the destination supposition and 
suggestion processor 78 refers to the user preference data 
base 75 to determine a user’s preference relevant to the 
“relaxation preferences”. It then audibly suggests one can 
didate relaxation type based on the preferences (S142). For 
example, the destination supposition and suggestion proces 
sor 78 may suggest: 

[0088] 
[0089] If the suggested relaxation type does not satisfy a 
user, i.e., NO at S143, then another candidate relaxation type 
is suggested. The same procedure is repeated until a sug 
gested relaxation type satis?es a user. If a user responds to 
the suggestion (4a) af?rmatively, for example by: 

[0090] “Yes, let’s.” (4b) 

[0091] then the process proceeds to S144. Speci?cally, an 
appropriate destination is determined based on information 
such as facilities information, traf?c information, and history 
data (S144), to audibly suggest an appropriate destination 
(S145). 
[0092] For example, in response to an acceptance (4b), 
With reference to the user selection history database 76, it is 
determined that a user’s favorite family restaurant is “Den 
ny’s”. As a result, “Denny’s” is searched from the facilities 
information database 77, and a candidate “Denny’s”, Which 
requires the shortest travel time, is suggested. For example, 
one candidate destination (Denny’s, Makuhari store) is 
suggested as folloWs: 

[0093] “HoW about Denny’s, Makuhari store? It Will 
take 5 minutes to go there.” 

“Let’s relax at a family restaurant.” (4a) 

[0094] If the suggested destination does not satisfy a user, 
i.e., NO at S426, then another candidate relaxation area 
(destination) is suggested. The same operation is repeatedly 
performed until a suggested destination satis?es a user. The 
destination supposition and suggestion processor 78 then 
enters, through the navigation instruction unit 51, the sug 
gested destination Which satis?es a user as the ?nal desti 
nation to the navigation controller 18. (see FIG. 1) (S147). 
The navigation controller 18 then ?nds a route to the entered 
destination, and navigates the vehicle to that destination. 
The destination supposition and suggestion processor 78 
records the selected relaxation type and destination as his 
tory data in the user selection history database 76 (S148). 
The process then returns to the start step, and the same 
operation is repeatedly performed. 

[0095] The illustrated embodiment provides procedures to 
determine a ?nal destination and to ?nd a route to the ?nal 
destination. The steps include determining a user’s prefer 
ence, suggesting the associated preference type, suggesting 
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an appropriate destination if a user is satis?ed With the 
suggested preference type, and ?nding a route to that des 
tination if a user is satis?ed With the suggested destination. 
HoWever, various modi?cations may be made. For example: 

[0096] (1) The keyWord “restroom” may be used to 
search for restrooms or for facilities having restrooms 
in the neighborhood. 

[0097] (2) Based on the keyWord “hungry”, and the 
current time of day, a question may be asked as to the 
desired food type, such as “What do you Want to eat?” 
If a user responds using keywords such as “ramen 
noodles”, “curry”, “Japanese food”, or “any food”, the 
system may list restaurants or food shops in the neigh 
borhood ?tting the criteria. Once a user selects the 
desired destination, a route to that destination is found 
and displayed. 

[0098] (3) When there are many vehicle occupants, in 
response to the keyWord “Where”, appropriate sightse 
eing areas may be suggested. When there is only a 
driver, an appropriate destination may be suggested 
according to the driver’s preference and convenience. 

[0099] (4) The detected keyWords and a user’s desired 
destination may be used to predict a user’s interests. 
For example, When a user reaches a ?shing area, 
information about ?shing shops, such as those Which 
sell bait, may be provided. 

[0100] (5) A user’s schedule may be previously doWn 
loaded from the PDA terminal 21. As a result, a further 
suggestion may be made, such as “You’ll Want to 
practice golf, Won’t you?” 

[0101] While the invention has been described in conjunc 
tion With several embodiments and Working examples, a 
variety of other modi?cations and variations are possible 
Without departing from the spirit and scope of the invention 
as de?ned by the folloWing claims. The invention is not 
intended to exclude such modi?cations and variations. 

What is claimed is: 
1. A navigation system having a navigation controller for 

?nding a route to a set ?nal destination, for displaying the 
found route along With a map covering a vehicle’s position, 
and for navigating the vehicle to the ?nal destination, said 
navigation system comprising: 

a voice recognition unit for recogniZing a predetermined 
Word from spoken utterances of a user; 

a destination supposition and suggestion unit for provid 
ing a suggested destination based on a user’s utter 
ances; and 

a destination entry unit for entering the suggested desti 
nation as the ?nal destination for said navigation con 
troller. 

2. Anavigation system according to claim 1, Wherein said 
destination and suggestion unit is operable to provide the 
suggested destination audibly. 

3. A navigation system according to claim 1, further 
comprising: 

a Word data storage unit for storing Words that indicate 
user preferences; 
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a preference data storage unit for storing preference data 
for user preferences; and 

a facilities information storage unit for storing facilities 
information for each facility; 

Wherein said destination supposition and suggestion unit 
provides a destination type according to data in the 
Word data storage unit, the preference data storage unit, 
and the facilities information storage unit. 

4. A navigation system according to claim 1, further 
comprising: 

a Word data storage unit for storing Words that indicate 
user preferences; 

a preference data storage unit for storing preference data 
for user preferences; 

an event information collection/storage unit for collecting 
and storing event information for each event, 

Wherein said destination supposition and suggestion unit 
provides a destination type according to data in the 
Word data storage unit, the preference data storage, and 
the event information collection/storage unit. 

5. A navigation system according to claim 1, further 
comprising: 

a selection history storage unit for storing the selected 
items as history data, 

Wherein said destination supposition and suggestion unit 
provides a destination based on said history data. 

6. A navigation system according to claim 1, further 
comprising: 

a selection history storage unit for storing the selected 
items as history data, 

Wherein said destination supposition and suggestion unit 
provides a destination type based on said history data. 

7. A navigation system having a navigation controller for 
?nding a route to a set ?nal destination, for displaying the 
route along With a map covering a vehicle’s position, and for 
navigating a vehicle to the ?nal destination, said navigation 
system comprising: 

a user voice characteristic registering unit to register a 
voice of a user of the navigation system Who frequently 
rides in the vehicle; 

a user identifying unit to identify a user by the voice 
registered by said user voice characteristic registering 
unit; 

a voice recognition unit for recogniZing a predetermined 
Word from spoken utterances of a user identi?ed by the 
user identifying unit; 

a destination supposition and suggestion unit for predict 
ing a destination based on one or more utterances 

identi?ed by said voice recognition unit; and 

a destination entry unit for entering the suggested desti 
nation as the ?nal destination for said navigation con 
troller. 

8. Anavigation system according to claim 7, Wherein said 
destination and suggestion unit is operable to provide the 
suggested destination audibly. 
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9. A navigation system according to claim 7, further 
comprising: 

a Word data storage unit for storing Words that indicate 
user preferences; 

a preference data storage unit for storing preference data 
for the preferences of a user registered in said user 
voice characteristic registering unit; and 

a facilities information storage unit for storing facilities 
information for each facility; 

Wherein said destination supposition and suggestion unit 
provides a destination type according to data in the 
Word data storage unit, the preference data storage unit, 
and the facilities information storage unit. 

10. A navigation system according to claim 7, further 
comprising: 

a Word data storage unit for storing Words that indicate 
user preferences; 

a preference data storage unit for storing preference data 
for the preferences of a user registered in said user 
voice characteristic registering unit; and 

an event information collection/storage unit for collecting 
and storing event information for each event, 

Wherein said destination supposition and suggestion unit 
provides a destination type according to data in the 
Word data storage unit, the preference data storage unit, 
and the event information collection/storage unit. 

11. A navigation system according to claim 7, further 
comprising: 

a selection history storage unit for storing the selected 
items as history data, 

Wherein said destination supposition and suggestion unit 
provides a destination based on said history data. 

12. A navigation system according to claim 7, further 
comprising: 

a selection history storage unit for storing the selected 
items as history data, 

Wherein said destination supposition and suggestion unit 
provides an appropriate destination type based on said 
history data. 

13. A method of navigating a vehicle to a ?nal destination 
comprising the acts of: 

providing a navigation system having a navigation con 
troller; 

receiving a spoken utterance from a user in the voice 
recognition unit; 

identifying a predetermined Word from the spoken utter 
ance; 

identifying one or more destinations utiliZing the prede 
terrnined Word; 

suggesting a desired destination; and 

providing the desired destination to the navigation con 
troller. 

14. The method of claim 13 further comprising the act of 
revieWing history data. 
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15. The method of claim 13 wherein the act of suggesting 
a desired destination is performed audibly. 

16. The method of claim 13 further comprising the act of 
con?rming the desired destination. 

17. The method of claim 16 Wherein the act of con?rming 
the desired destination is performed audibly. 

18. A method of navigating a vehicle to a ?nal destination 
comprising: 

providing a navigation system having a navigation con 
troller, a user voice characteristic registering unit, a 
user identifying unit, a voice recognition unit, a desti 
nation supposition and suggestion unit, and a destina 
tion entry unit; 

registering a voice of a frequent user of the navigation 
system utiliZing said user voice characteristic register 
ing unit; 
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identifying a user, by the voice registered by said user 
voice characteristic registering unit, utiliZing said user 
identifying unit; 

recogniZing a predetermined Word, from spoken utter 
ances of a user identi?ed by the user identifying unit, 
utiliZing said voice recognition unit; 

predicting a destination, based on one or more utterances 
identi?ed by said voice recognition unit, utiliZing said 
destination supposition and suggestion unit; and 

entering the suggested destination as the ?nal destination, 
for said navigation controller, utiliZing said destination 
entry unit. 

19. The method of claim 18, Wherein said destination and 
suggestion unit is operable to provide the suggested desti 
nation audibly. 


