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Mobile Terminal Device 

(57) ABSTRACT 

OBJECTIVE: There are some functions that cannot be implemented due to the lack of capability 

to automatically estimate the mode of travel that is currently used. 

MEANS FOR RESOLUTION: An absolute-position computation part 22 calculates the current 

position based on the output of a DGPS device 12. Additionally, a dead-reckoning-navigation 

computation part 20 calculates the travel speed and travel direction, doing so based on the 

outputs from a triaxial gyroscope 14 and a triaxial compass 16. A travel-mode assessment part 24 

discerns the travel mode currently being used, doing so based on the data in a 

map/transportation system database 18 as well as the current position, travel speed and travel 

direction. Then, an information-delivery control part 26 creates information with contents that are 

in accordance with the travel mode, and provides [the information thus created] to the user. 

Additionally, the communication control part 28 28 switches the communication means according 

to the travel mode. 

SELECTED DRAWING: Figure 1 
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WHAT IS CLAIMED IS: 

CLAIM 1 

A mobile terminal device, which has a current-position detection means and a map-information 

storage means so as to thereby provide information associated with the current position on the 

map, said mobile terminal device being characterized by comprising: 

A travel-mode-data storage part, which stores the travel mode data pertaining to the 

passage route for each travel mode; 

A travel-data acquisition means for acquiring the speed and direction of the travel motion of 

the device itself; and 

A travel-mode assessment part, which discerns the travel mode currently being used by the 

user (i.e., travel on foot or by car, train, etc.), doing so based on the current position, travel 

speed, travel direction and travel mode data. 

CLAIM 2 

The mobile terminal device according to Claim 1, said device comprising a guidance creation 

means for creating guidance information that is appropriate to the travel mode as discerned by the 

travel-mode assessment part. 

CLAIM 3 

The mobile terminal device according to Claim 1 or Claim 2, said device comprising: 

A communication means that supports multiple types of communication media; and 

A media switchover means for switching the type of communication medium to be used, 

doing so according to the travel mode as discerned by the aforementioned travel-mode 

assessment part. 

CLAIM 4 

The mobile terminal device according to any one of the claims 1 through 3, said device further 

comprising a triaxial gyroscope and a triaxial compass. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0001] 

TECHNOLOGICAL FIELD OF THE INVENTION 

The present invention pertains to a mobile terminal device that comprises a current-position 

detection means and a map-information storage means and thereby provides information associated 

with the current position on the map. The present invention also pertains to a device consisting of an 

integrated combination of the above-mentioned mobile terminal device and the communication means, 

such as a mobile phone, PHS (Personal Handy Phone), etc., which uses a cellular communication 

system. 

[0002] 

CONVENTIONAL TECHNOLOGY 

Portable GPS (Global Positioning System) is a well-known example of such a mobile terminal 

device that provides information on one's current position. Portable GPS detects and displays the 

latitude and longitude of the current position through the use of satellite navigation. Another example 

of the mobile terminal device includes the mobile navigation device disclosed in JP,8-68643,A. Said 

device detects and displays a trajectory of the movement from the start point to the current position at 

the end of a travel motion with a certain gait, doing so through the use of autonomous navigation that 

utilizes a gait sensor and direction sensor. 

[0003] 

Yet another known example includes a mobile terminal device that stores map information in 

conjunction with GPS, etc. This type of mobile terminal device uses the current-position detection 

result and the map information to detect the current position on the map, and thereby provide 

information accordingly. For example, it displays (on a display unit provided in the main body) a map 

surrounding the current position, doing so together with a current-position mark. It also displays (on the 

display unit) or outputs (from a loudspeaker) various types of information, all of which is pre-stored as 

the map information. 

[0004] 

OBJECTIVE TO BE RESOLVED BY THE INVENTION 

The mobile terminal device is accommodated within a compact main body so that the user may 

carry it around. The user may carry a mobile terminal device while traveling through the use of various 

modes of travel; for example, by walking, traveling by car or riding public transportation such as a 

railroad train. According to the conventional technology, the user needs to input the name of the travel 

mode before the mobile terminal device can acquire information as to what kind of travel mode is 
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currently being used by the user. Or, the route and the travel mode used to reach a destination must be 

preset prior to travel in order for the mobile terminal side to be able to identify the travel mode currently 

being used by the user. However, the conventional mobile terminal device does not have the capability 

to discretionarily estimate the mode of travel that is currently used by the user. Consequently, there are 

limitations in the functionalities that can be implemented through the mobile terminal device. 

[0005] 

Particularly, the conventional mobile terminal device cannot provide appropriate information according 

to the mode of travel. Information that is useful for the user varies from one mode of travel to another. 

For example, information such as the road map and the travel direction becomes useful while driving a 

car, whereas information such as route maps and the names of the stop stations becomes useful while 

riding a railroad train. However, in order to identify the information that is specific to a particular travel 

mode, the user must manually input the name of the transportation means and call up such 

information or use other information sources. As such, the information that can be provided to the user 

is limited in the case of the conventional technology. 

[0006] 

Additionally, a mobile terminal device consisting of an integrated combination of a GPS (or the like) 

and communication means has been proposed in response to the demand for the miniaturization of 

information machines and equipment. And, another proposed example is provided with a 

communication means that can support multiple media such as a cellular-system mobile phone, PHS, 

etc. Now, the answer to the question as to which communication medium is preferable to use will vary 

not only according to the place in which communication is executed but also according to the travel 

mode currently being used by the user. A PHS may be conveniently used while walking. However,, it is 

impossible to use a PHS while traveling by railroad train, and therefore the user needs to use a mobile 

phone of a cellular communication system. With a conventional device, the user must achieve such a 

switch of the communication medium through a manual operation. Hence, when using a 

communication means, the user must take into consideration the travel mode currently being used and 

accordingly set the communication medium that is suitable for the travel mode concerned. However, 

such a task is not only cumbersome but also presents the risk of failure to achieve the desired 

communication in the event the user sets a wrong medium. 

[0007] 

The present invention was achieved in light of the above-mentioned problems and is intended to 

provide a mobile information-provision device that has the capability to discern the travel mode, 

thereby improving the functionality of the device. 

[0008] 

MEANS FOR RESOLVING THE OBJECTIVE 

ZTE-H itach i-0088943 

FORD EX. 1024, p. 12



JP, 10-232992,A 

The mobile terminal device according to the present invention is a device having a current-position 

detection means and a map-information storage means, thereby providing information associated with 

the current position on the map. And, said mobile terminal device comprises the following elements: 

A travel-mode-data storage part, which stores the travel mode data pertaining to the passage 

route for each travel mode; 

A travel-data acquisition means for acquiring the speed and direction of the travel motion of the 

device itself; and 

A travel-mode assessment part, which discerns the travel mode currently being used by the 

user, doing so based on the current position, travel speed, travel direction and travel mode data. 

It should be noted that the current-position detection means is configured to detect the current position 

through the use of a satellite navigation system, autonomous navigation system, radio navigation 

system, etc.; and said methods may be used in combination. 

[0009] 

Examples of the travel mode data include data such as road geometry, geometry of roads dedicated 

for cars, railroad train route geometry, names of train routes, positions of train stations, timetables, 

airline routes, sailing routes, pedestrian roads, etc. In the present invention, necessary data is selected 

from such various types of data according to the intended usage and the like, and the data thus 

selected is stored as the travel mode data. It should be noted that a portion of the travel mode data 

may also be used as map information when appropriate. 

[0010] 

The mobile terminal device can be used in a portable fashion and is therefore used during the use of 

various travel modes. According to the present invention, the travel mode that is currently used by the 

user is discerned based on the above-mentioned travel mode data, the current position, travel speed 

and travel direction. For example, when the current position is located on a road indicating a slow 

travel speed, the travel mode is determined to be on foot, whereas it is determined to be by car when 

the travel speed is fast. Also, for example, when the current position is located on a train route with the 

travel direction following along the route, the travel mode currently being used is determined to be a 

railroad train. Therefore, [the present invention] is convenient because it allows the user not only to 

determine which travel mode is used, but also to eliminate the need to perform operations associated 

with the mode of travel. As such, according to the present invention, the mobile terminal device is 

easier to use, thereby ensuring improved functionality. 

[0011] 
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The device according to one aspect of the present invention has a guidance creation means for 

creating guidance information according to the travel mode discerned by the travel-mode assessment 

part. Therefore, it can provide the user with information suitable for walking while the user travels on 

foot, or it can provide information suitable for driving while the user travels by car. Furthermore, if the 

user is traveling on a railroad train, it provides [the user] with appropriate information, for example, on 

the stop stations, etc., doing so in accordance with the route being used, and also according to the 

types of the railroad train (i.e., a stopping train, an express train, etc.). In this event, the content of the 

information is automatically switched according to the mode of travel. As such, the present invention 

can provide information suitable for the travel mode that is currently used by the user. Therefore, the 

user can utilize the mobile terminal device more conveniently. 

[0012] 

The mobile terminal device according to another aspect of the present invention further comprises the 

following elements in addition to the above-mentioned configuration: 

A communication means that supports multiple types of communication media; and 

A media switchover means for switching the type of communication medium to be used, doing 

so according to the travel mode as discerned by the aforementioned travel-mode assessment 

part. 

Thus, the content of the communication medium is automatically switched according to the mode of 

travel. Moreover, information can be obtained in real time through the use of an appropriate 

communication medium according to the travel mode. The user no longer has to perform an operation 

of setting the communication medium by taking into consideration the travel mode currently being 

used by the user. Therefore, the mobile terminal device is easier to use and can prevent errors in 

setting the communication medium. 

[0013] 

The mobile terminal device according to yet another aspect of the present invention further comprises 

a triaxial gyroscope and a triaxial compass. This makes it possible to accurately detect the amount of 

movement, etc., regardless of the direction in which the mobile terminal device is situated. Therefore, it 

becomes possible to provide accurate information to the user while enabling the correct switchover of 

the communication means. 

[0014] 

EMBODIMENT OF THE INVENTION 

The following is an explanation of a preferable embodiment of the present invention (hereinafter 

referred to as the "embodiment") with reference to the drawings: Figure 1 shows the overall 
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configuration of the mobile terminal device. The control device 10 is connected to a DGPS device 12, a 

triaxial gyroscope 14, a triaxial compass 16 and a map/transportation system database 18 so as to 

thereby control the entire system. 

[0015] 

The DGPS device 12 combines error information (which is supplied via FM multiplex broadcast, etc., 

and is stored in the GPS device) with the position data obtained from the GPS device (which detects 

the current position through the use of signals from satellites) so as to thereby detect the current 

position more accurately. 

[0016] 

The triaxial gyroscope 14 is a sensor that detects the acceleration rate in three axial directions (i.e., the 

x, y and z directions) in space. It further integrates the detection results, thereby calculating the relative 

travel speed and relative travel distance. Additionally, while the user is traveling on foot, the output 

from the triaxial gyroscope 14 is also used to calculate the number of steps taken by the user based on 

the pre-stored data on the length of stride and the detected value of the travel distance, thereby 

making it possible for the subject mobile terminal device to also function as a pedometer. And, the 

triaxial compass 16 is a sensor that detects the absolute orientation. Thus, the posture of mobile 

terminal device is identified based on the output from the triaxial compass 16. 

[0017] 

And, the map/transportation system database 18 stores data, such as a national map (including road 

information), address designations, the names of intersections, etc. Furthermore, the 

map/transportation system database 18 also stores data on public transportation, such as railroad 

trains, including, for example, the route maps, locations of stations, station names and diagrams 

(timetables), etc. 

[0018] 

The control device 10 comprises a dead-reckoning-navigation computation part 20, an 

absolute-position computation part 22, a travel-mode assessment part 24, an information-delivery 

control part 26 and a communication control part 28. It also has a clock function. The 

dead-reckoning-navigation computation part 20 calculates the acceleration rate, relative values of the 

travel speed, travel distance and travel direction, doing so based on the outputs from the triaxial 

gyroscope 14 and the triaxial compass 16. In the present embodiment, a triaxial gyroscope 14 and a 

triaxial compass 16 are provided, thereby making it possible to accurately detect the relative amount of 

movement, etc., regardless of the direction in which the mobile terminal device is mounted. The 

mobile terminal device is used in various postures/positions. For example, it may be carried around by 

the user while traveling on foot, or it may be placed on a seat in a car. Additionally, the variability in 

values detected by the triaxial gyroscope 14, etc., needs to be taken into consideration. Accordingly, it 

is preferable to provide a triaxial compass 16 in order to detect the absolute orientation and utilize it in 

the dead-reckoning navigation. 
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[0019] 

The absolute-position computation part 22 calculates the absolute current position through the use of 

the output of the DGPS device 12, the computation result of the dead-reckoning-navigation 

computation part 20, and the map information of the map/transportation system database 18. The 

DGPS device 12 may not be able to detect the current position, for example, when it is situated in a 

tunnel, an underground shopping center, etc. In such a case, the relative amount of movement and the 

relative travel direction (as calculated by using, as a reference point, the spot where the DGPS device 

12 stopped functioning) are obtained from the dead-reckoning-navigation computation part 20 so as to 

thereby calculate the current position. The map information is used to compensate the current-position 

detection result through the map-matching processing. In addition, it is preferable to provide a 

communication means with a navigation device mounted within a car. This makes it possible to obtain 

the current position from the in-vehicle navigation device while the user is traveling by car. Alternatively, 

as appropriate, the current position may be obtained through the use of a PHS's current-position 

service. 

[0020] 

The travel-mode assessment part 24 discerns the travel mode that is currently used by the user, doing 

so based on the computation result of the dead-reckoning-navigation computation part 20, the 

computation result of the absolute-position computation part 22 and the current position, travel 

speed[0021] 

As output devices, a display unit 30 and a loudspeaker 32 are connected to the information-delivery 

control part 26. The information-delivery control part 26 creates the on-screen guidance information 

and the guidance information for voice assistance in accordance with the current position. In this event, 

the guidance information is created with contents that are in accordance with the travel mode 

discerned by the travel-mode assessment part 24. The information thus created is displayed on the 

display unit 30 or is announced via the loudspeaker 32. 

[0022] 

Also, as communication means, a cellular-system mobile phone 34 and a PHS 36 are connected to 

the communication control part 28. The communication control part 28 switches between said 

communication means according to the travel mode currently being used by the user, thereby enabling 

the use of one of the communication means. Furthermore, the communication control part 28 sets or 

cancels the hands-free mode of the mobile phone 34. As is commonly known, the hands-free mode 

refers to a mode that allows the use of the mobile phone 34 without holding it in one's hand. 

[0023] 

Furthermore, a road-information communication device 38 for communicating with the Road 

Administration Information Center 100, and a public-transportation communication device 40 for 

communicating with the Public Transportation Control Center 102 are connected to the communication 

control part 28. The road-information communication device 38 obtains information that is useful for 
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vehicle operations, for example, during a traffic jam. The public-transportation communication device 

40 obtains information such as a change in the diagram, etc. It should be noted that these 

communication devices may be used to obtain a variety of information to be stored in the 

map/transportation system database 18. The communication control part 28 controls both 

communication devices so as to obtain the necessary information from an outside source. In this event, 

it controls the switchover of the communication device to be used, doing so in accordance with the 

travel mode currently being used by the user. 

[0024] 

The mobile terminal device having the above-mentioned configuration is accommodated within a 

compact main body (not shown). The user can carry the mobile terminal device while he/she travels on 

foot or by car, or through the use of a transportation system, such as a railroad train, monorail, aircraft, 

marine vessel, etc. To be more specific, the present device may be incorporated into an electronic 

personal organizer, a PDA or a portable type of personal computer. The following is an explanation of 

the operation of the above-mentioned mobile terminal device: 

[0025] 

The dead-reckoning-navigation computation part 20 calculates the acceleration rate, relative travel 

speed, relative travel distance and the direction of the travel based on the outputs from the triaxial 

gyroscope 14 and the triaxial compass 16, and then sends [the calculation results] to the 

absolute-position computation part 22 and the travel-mode assessment part 24. The absolute-position 

computation part 22, as mentioned above, detects the current absolute position based on the output of 

the DGPS device 12, the information on the relative travel distance and travel direction, and the map 

information, and then sends the detection results to the travel-mode assessment part 24, the 

information-delivery control part 26 and the communication control part 28. 

[0026] 

Travel-mode assessment part 24 detects the travel mode currently being used by the user, doing so by 

executing the processing shown in Figure 2 through the use of the information sent from the 

dead-reckoning-navigation computation part 20 and the absolute-position computation part 22 as well 

as the data pre-stored in the map/transportation system database 18. Here, the assumption is that the 

public transportation is primarily land traffic facilities such as railroad trains, AVE trains, monorails, etc. 

The method for the discernment of other transportation systems shall be described in a later section. 

[0027] 

First, the travel-mode assessment part 24 determines whether the travel speed is less than 10 km per 

hour and whether the movement acceleration rate is less than 0.4G (S10). Here, "G" represents the 

gravitational acceleration. When [the assessment result in] the step S10 is "YES," it is determined that 

the travel mode is "on foot" because the travel speed is slow with no indication of an abrupt motion 

(S12). However, the assessment herein is achieved based on the average speed during a 

predetermined duration of time as well as the maximum acceleration rate within a predetermined 
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duration of time. This is in order to prevent a travel motion from being assessed as travel on foot, for 

example, in situations where a car stops at a traffic signal or slows down at an intersection or the like, 

or a railroad train, etc., stops at a station. 

[0028] 

When [the assessment result in] the step S10 is "NO," the inference is that a mode of travel other than 

by foot is currently being used. Given this factor, it is determined whether the current position is on a 

public transportation route (S14). If the current position is not on a route of public transportation, the 

travel mode is determined to be by car or bicycle (S16). 

[0029] 

When [the assessment result in] the step S14 is "YES," it is determined whether the actual travel 

direction and the direction of the public transportation route match with respect to each other (S 18). At 

a railroad crossing, a car also appears to be situated on the public transportation route. In such a case, 

however, the travel direction does not match the direction of the public transportation route. Therefore, 

the assessment result in the step S18 is "NO" and the travel mode is determined to be car or bicycle 

(S16). It should be noted that the step S18 may be configured to determine whether the trajectory of 

the movement up to the present moment matches the shape of the public transportation route. Such 

an assessment is equivalent to conducting a comparative assessment between the direction of the 

route and the direction of travel. 

[0030] 

When [the assessment result in] the step S 18 is "YES," [the travel-mode assessment part 24 ] 

references the route map and the diagram of the public transportation corresponding to the route that 

the travel direction matches (S20). Route maps and diagrams are stored in the map/transportation 

system database 18. Then, [the travel-mode assessment part 24 ] extracts the location of the stop 

station prior to its arrival at the current position as well as the time (TOD) of the stop at said station that 

is closest to the current time (S22). The previous stop station(s) may be one but preferably more than 

one. Then, the station's location and stop time (TOD) thus extracted are compared to the past travel 

history so as to thereby determine whether they match or not (S24). The past travel history consists of 

the trajectory of the movement and the times (TODs) of the presence at the respective points on the 

trajectory. This is obtained through the use of the output and clock function of the absolute-position 

computation part 22. The control device 10 stores the travel history in a storage device (not shown). 

Additionally, the travel history data in the storage device filled to its capacity is constantly refreshed as 

required. 

[0031] 

The following is an explanation of the step S24: A road and a public transportation route may, in some 

cases, run in parallel. Moreover, the computation results of the absolute-position computation part 22 

have some margin of error. Consequently, there is a risk that the assessment results of the 

above-mentioned steps S 14 and S 18 may both return as "No" even when the mode of travel is a car. 
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Given this factor, in order to reconfirm whether or not the mode of travel is a car, it is determined in the 

step S24 whether [the means of transportation] is moving in accordance with the diagram or not. If [the 

assessment result] is "YES," it is determined that the mode of travel is an applicable form of public 

transportation (S26). 

[0032] 

If [the assessment result in] step 24 is "No," an inquiry for any diagram-schedule delay information is 

sent to an information center (not shown) through the use of the public-transportation communication 

device 40. And, when there is any delay in the diagram schedule, it is assessed whether or not the 

delayed diagram and the travel history match (S28). When they match, the diagram-schedule delay 

information is created (S30) and the travel mode is assessed as an applicable public transportation 

(S26). If [the assessment result in] the step 28 is "No," the travel mode cannot be determined. Given 

this factor, [the control] returns to the step S14 and again executes the discernment processing. 

[0033] 

As such, the travel mode currently being used by the user is determined through the above-mentioned 

processing. Information, which is indicative of the travel mode thus determined, is sent from the 

travel-mode assessment part 24 to the information-delivery control part 26 and the communication 

control part 28. When the travel mode is a form of public transportation, the currently used 

boarding/flight number is also identified during the diagram-related processing in the step S24. Given 

this factor, such a boarding/flight number is also sent simultaneously to the information-delivery control 

part 26. Furthermore, if the diagram-schedule delay information is created in the step S30, such 

information will also be sent to the information-delivery control part 26. 

[0034] 

The information-delivery control part 26 creates the guidance information to be provided to the user 

through the use of the current position and the data in the map/transportation system database 18, 

whereupon it displays the information on the display unit 30 and outputs it via the loudspeaker 32. In 

this event, the contents of the guidance information are modified in accordance with the travel-mode 

discernment result, as follows: 

[0035] 

(1) "Travel on foot": 

The display unit 30 displays an enlarged map of the surrounding area of the current position 

and also a current-position mark. It also displays an indication of the address of the current 

position, a guide for the surrounding facilities, etc. The loudspeaker 32 outputs notification, such 

as, "You are at the district number 00 of the Township of 00," or the like. In this way, the local 

information on the area around the current position is provided during travel on foot (Figure 3 (a)). 

[0036] 

(2) Motor vehicle: 
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The display unit 30 displays a road map as well as a current-position mark. The map displayed 

herein covers a wider range than the map displayed in the case of travel on foot. The road, on 

which the user is currently driving, is indicated by a different color. And, intersections are 

displayed in a zoomed view. The loudspeaker 32 outputs notification, such as, "You are currently 

driving on National Highway No. 00 toward the direction of 00," or the like. In this way, 

information suitable for driving is provided during travel by car (Figure 3 (b)). 

[0037] 

(3) Public transportation: 

The display unit 30 displays a route map. As appropriate, the route map also shows the station 

names and the respective durations up to the last stop as well as the connection/transit 

information. A current-position mark is also displayed on the route. Furthermore, the display unit 

30 also displays the diagram-schedule delay information created in the step S30 shown in Figure 

2. The loudspeaker 32 outputs a notification such as, "The next stop is 00 Station," or the like. It 

further outputs a notification such as, "This train is No. 00," doing so based on the boarding/flight 

number information sent from the travel-mode assessment part 24. In this way, during travel with 

public transportation, information associated with the use thereof is provided (Figure 3 (c)). 

[0038] 

Additionally, the communication control part 28 switches the communication means according to the 

travel mode. It switches to the PHS 36 during travel on foot. Meanwhile, it switches to the mobile 

phone 34 during travel by car and during the use of public transportation. However, while either one of 

the communication means is in use, the switch is not affected even when there is a change of the 

travel mode. [The communication control part 28] also activates the hands-free mode during travel by 

car. It disables the hands-free mode once the travel by car is completed. By enabling the hands-free 

mode, it becomes possible to use the mobile phone easily, even while operating a car. It should be 

noted that in the case the mobile phone 34 is not equipped with the hands-free mode functionality, the 

communication control part 28 restricts the functionality of the mobile phone during the operation of the 

vehicle. 

[0039] 

The communication control part 28 further controls the switching between the road-information 

communication device 38 and the public-transportation communication device 40 according to the 

mode of travel. It uses the road-information communication device 38 for communication while the 

user is traveling by car, but it uses the public-transportation communication device 40 for 

communication while the user is using a form of public transportation. It uses neither of the 

communication devices while the user is traveling on foot. And, the information thus obtained is sent to 

the information-delivery control part 26, whereupon it is displayed on the display unit 30 and 

announced via the loudspeaker 32, when appropriate. 

[0040] 
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The preferable embodiment of the present invention is as described in the foregoing. According to the 

present embodiment, the mobile terminal device is provided with a travel-mode assessment part 24, 

thereby discretionarily detecting the travel mode currently being used by the user. It can also provide 

information with the contents corresponding to the travel mode and also makes it possible to alter the 

method of indicating the information to be provided. Additionally, the communication means can be 

switched so as to suit the travel mode. As such, without requiring the user to specify the travel mode 

through a manual operation, the mobile terminal device automatically operates according to the travel 

mode. Therefore, the application of the present embodiment makes it possible to improve the 

functionality of the mobile terminal device. 

[0041] 

It should be noted that the mobile terminal device according to the present embodiment may be 

provided with a pedometer. Outputs from a pedometer can be used for the detection of the current 

position in conjunction with the outputs from the DGPS device 12 and the computation results of the 

dead-reckoning-navigation computation part 20. 

[0042] 

Additionally, the travel-mode discernment processing shown in Figure 2 primarily assumes that a train, 

etc., will serve as the public transportation. While this is the case, as to the discernment of whether the 

travel mode currently being used by the user is an airplane or not, it may be determined based on the 

travel speed. If the travel speed is extremely high, then it is determined that the user is on an airplane. 

Also, as to the discernment of whether the travel mode is a marine vessel or not, it may be determined 

based on the current position and the map information. If the current position is located on the sea, 

then it is determined that the user is on a marine vessel. 

[0043] 

Furthermore, an application of the step S24 shown in Figure 2 makes it possible to discern between a 

car (or a bicycle) and a bus. For example, it is assumed that the current position is located on a road, 

and the road is along a bus route. In this state, a comparison is made between the bus-stop 

positions/bus diagram and the travel history. If both match as a result of the comparison, the travel 

mode is a bus; but if they do not, it is a car. 

BRIEF EXPLANATION OF THE DRAWINGS 

Figure 1 is a block diagram that shows the configuration according to an embodiment of the present 

invention. 

Figure 2 is a flowchart that shows the travel-mode discernment processing in the mobile terminal 

device shown in Figure 1. 
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Figure 3 is a schematic diagram that shows the contents of the information provided according to 

the travel mode. 

DESCRIPTION OF REFERENCE CODING 

10 Control Device 

12 DGPS Device 

14 Triaxial Gyroscope 

16 Triaxial Compass 

18 Map/transportation System Database 

20 Dead-Reckoning-Navigation Computation Part 

22 Absolute-Position Computation Part 

24 Travel-Mode Assessment Part 

26 Information-Delivery Control Part 

28 Communication Control Part 

30 Display Unit 

32 Loudspeaker 

34 Mobile Phone 

36 PHS 
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Figure 3 
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