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[DESCRIPTION] 

[TITLE OF INVENTION] 

VEHICLE MOUNTED DEVICE, CONTROL METHOD, AND PROGRAM 

[Technical Field] 

	

5 	[0001] 

The present invention relates to a vehicle mounted device, a control method, and 

a program. 

[Background Art] 

[0002] 

	

10 	As a technology of suspending and resuming a system of an electronic device, 

for example, a hibernation function is known. The hibernation function is a function of 

storing a snapshot image captured at the time of receiving a system suspension request in 

a non-volatile storage device, and restoring the state before system suspension by 

transferring the snapshot image to a memory upon the next boot-up (refer to, for example, 

	

15 	Patent Literature 1). 

[Citation List] 

[Patent Literature] 

[0003] 

[Patent Literature 1] 

	

20 	Japanese Unexamined Patent Application, First Publication No. 2015-156205 

[Summary of Invention] 

[Technical Problem] 

[0004] 

For example, an electronic device such as a vehicle mounted device performs 

	

25 	wireless communication with a roadside communication device installed at a tollgate on 
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a toll road, an entrance of a parking lot, and the like using an electronic toll collection 

system (ETC (registered trademark), also referred to as an "automatic toll collection 

system"), and thereby payment of usage fees of these facilities can be automatically 

performed. 

	

5 	In addition, in recent years, a technology of transmitting or receiving 

information necessary for controlling vehicles in violation of parking or the like by 

performing wireless communication between a vehicle mounted device and a violation 

control system that controls the vehicles in violation is considered. 

[0005] 

	

10 	When a vehicle passes through a communication region with a roadside 

communication device of the electronic toll collection system immediately after an 

engine of the vehicle starts, when it is necessary to respond to a call from the violation 

control system even if the engine is stopped, and the like, the vehicle mounted device is 

required to be booted in a short period of time and to be in a state in which various types 

	

15 	of processing are executable. 

However, when the vehicle mounted device is booted using a conventional 

hibernation function, since it takes more time to transfer data to a memory if a data size 

of a snapshot image is large, it may be difficult to shorten boot-up time. As a result, the 

vehicle mounted device may not able to perform processing of paying a usage fee, 

	

20 	processing of communicating with the violation control system, processing of 

transmitting traveling information to the operation management system, and the like 

normally in some cases. 

[Solution to Problem] 

[0006] 

	

25 	The present invention has adopted the following means to solve the problems 
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described above. 

According to a first aspect of the present invention, a vehicle mounted device 

(10) includes a positional information acquisition unit (110) configured to acquire current 

positional information when a stop is detected, a snapshot selection unit (1 ll) configured 

	

5 	to select one of a plurality of snapshots, recorded in a state in which a part of a plurality 

of functions are executable, on the basis of the acquired current positional information, 

and a registration unit (112) configured to register the selected snapshot as a snapshot to 

be read upon the next boot-up. 

When a vehicle stops in the vicinity of a specific area, the vehicle may pass 

	

10 	through the specific area immediately after the engine starts. For this reason, the 

vehicle mounted device may be required to be immediately booted to enable functions 

required for the specific area upon the next boot-up according to a current position. In 

such a case, the vehicle mounted device according to the aspect described above can 

select and register a small-capacity snapshot recorded in a state in which only functions 

	

15 	of a part of the plurality of snapshots are executable. As a result, since the vehicle 

mounted device can be booted only by reading the small-capacity snapshot upon the next 

boot-up, it is possible to shorten the boot-up time as compared to the boot-up in a state in 

which all functions are executable. 

[0007] 

	

20 	According to a second aspect of the present invention, in the vehicle mounted 

device (10) according to the first aspect, each of the plurality of snapshots is associated 

with a different area, and is recorded in a state in which functions with high priorities to 

be executed in the area are executable among the plurality of functions, and the snapshot 

selection unit (111) selects a snapshot associated with an area including the current 

	

25 	positional information. 
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In this manner, the vehicle mounted device can be booted in a state in which 

only minimum required functions with high priorities to be executed at a current position 

are executable by reading the registered snapshot. As a result, since the vehicle 

mounted device can postpone execution preparation of functions with low priorities to be 

	

5 	executed at the current position, it is possible to further shorten the boot-up time. 

[0008] 

According to a third aspect of the present invention, in the vehicle mounted 

device (10) according to the second aspect, a function that has a high possibility to be 

executed in the area among the plurality of functions is set with a higher priority than 

	

10 	other functions. 

In this manner, since the vehicle mounted device is booted in a state in which 

only function that has a possibility to be executed at the current position is executable, 

and the execution preparation of functions that have a low possibility to be executed at 

the current position can be postponed, it is possible to further shorten the boot-up time. 

	

15 	[0009] 

According to a fourth aspect of the present invention, in the vehicle mounted 

device (10) according to the second or third aspect, the plurality of snapshots are set with 

different priorities in advance, and the snapshot selection unit (111) selects a snapshot on 

the basis of the priority when the current positional information is included in a plurality 

	

20 	of areas. 

In this manner, the snapshot selection unit can select an appropriate snapshot 

according to a priority even when the current positional information is included in the 

plurality of areas. As a result, it is possible to reduce a possibility of processing of 

functions with high priorities failing. 

	

25 	[0010] 
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According to a fifth aspect of the present invention, a control method includes a 

positional information acquisition step of acquiring current positional information when a 

stop is detected, a snapshot selection step of selecting one of a plurality of snapshots, 

recorded in a state in which a part of a plurality of functions are executable, on the basis 

	

5 	of the acquired current positional information, and a registration step of registering the 

selected snapshot as a snapshot to be read upon the next boot-up. 

[0011] 

According to a sixth aspect of the present invention, a program causes a 

computer of a vehicle mounted device to execute a positional information acquisition 

	

10 	step of acquiring current positional information when a stop is detected, a snapshot 

selection step of selecting one of a plurality of snapshots, recorded in a state in which a 

part of a plurality of functions are executable, on the basis of the acquired current 

positional information, and a registration step of registering the selected snapshot as a 

snapshot to be read upon the next boot-up. 

	

15 	[Advantageous Effects of Invention] 

[0012] 

According to the vehicle mounted device, the control method, and the program 

described above, it is possible to shorten boot-up time. 

[Brief Description of Drawings] 

	

20 	[0013] 

Fig. 1 is a diagram for describing an outline of a vehicle mounted device 

according to one embodiment of the present invention. 

Fig. 2 is a diagram which shows functional constituents of the vehicle mounted 

device according to the embodiment of the present invention. 

	

25 	Fig. 3 is a diagram which shows an example of a snapshot according to the 
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embodiment of the present invention. 

Fig. 4 is a diagram which shows an example of a snapshot table according to the 

embodiment of the present invention. 

Fig. 5 is a flowchart which shows an example of power-off processing of the 

	

5 	vehicle mounted device according to the embodiment of the present invention. 

Fig. 6 is a flowchart which shows an example of boot-up processing of the 

vehicle mounted device according to the embodiment of the present invention. 

Fig. 7 is a diagram which shows an example of a boot-up time of the vehicle 

mounted device according to the embodiment of the present invention. 

	

10 	[Description of Embodiments] 

[0014] 

Hereinafter, a vehicle mounted device according to one embodiment of the 

present invention will be described with reference to Figs. 1 to 7. 

[0015] 

	

15 	(Outline of vehicle mounted device) 

Fig. 1 is a diagram for describing an outline of the vehicle mounted device 

according to the embodiment of the present invention. 

As shown in Fig. 1, a vehicle mounted device 10 is mounted in each of a 

plurality of vehicles A (Al, A2, A3, ..., and so forth). 

	

20 	The vehicle mounted device 10 according to the present embodiment includes, 

for example, a "toll payment function" for paying a usage fee (a toll) of a road charging 

area such as a toll road, a "parking fee payment function" for paying a usage fee (a 

parking fee) of a parking lot, a "violation control response function" for responding to a 

violation control system, and the like. 

	

25 	[0016] 
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As the "toll payment function," the vehicle mounted device 10 transmits or 

receives various types of information (hereinafter, also referred to as "charging 

information") required for a toll payment by performing wireless communication based 

on a dedicated short range communication (DSRC) technology with a wireless 

	

5 	communication device Cl provided at the entrance of the road charging area in a 

predetermined frequency band. 

The charging information includes, for example, a vehicle mounted device ID 

that can specify the vehicle mounted device 10, a vehicle type classification of a vehicle 

A in which the vehicle mounted device 10 is mounted, and information such as a card 

	

10 	number and expiration date of an IC card (a credit card or the like) used for a toll 

payment. 

In addition, the toll payment function is configured of one or more tasks. The 

toll payment function in the present embodiment is configured of at least a 

"communication task for a toll" for communicating with the wireless communication 

	

15 	device Cl and a "card processing task" for reading and writing on an IC card. 

[0017] 

In addition, as the "parking fee payment function," the vehicle mounted device 

10 transmits or receives the "charging information" (a vehicle mounted device ID, a 

vehicle type classification, a card number, an expiration date, and the like) required for 

	

20 	payment of a parking fee by performing wireless communication based on the DSRC 

technology with a wireless communication device C2 provided at the entrance of a 

parking lot in a predetermined frequency band. Like the toll payment function, the 

charging information includes information such as the vehicle mounted device ID, the 

vehicle type classification, the card number, and the expiration date. 

	

25 	Moreover, the parking fee payment function is configured of one or more tasks. 
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The parking fee payment function in the present embodiment is configured of at least a 

"communication task for a parking fee" for communicating with the wireless 

communication device C2 and a "card processing task" for reading and writing on an IC 

card. 

	

5 	[0018] 

Furthermore, as the "violation control response function," the vehicle mounted 

device 10 transmits and receives "vehicle information" (a vehicle mounted device ID, a 

vehicle type classification, and the like) that includes information on the vehicle A (and 

the vehicle mounted device 10 thereof) to and from the violation control system by 

	

10 	performing wireless communication based on the DSRC technology with a wireless 

communication device C3 in a predetermined frequency band. 

In addition, the violation control response function is configured of one or more 

tasks. The violation control response function in the present embodiment is configured 

of at least a "communication task for violation control response" for communicating with 

	

15 	the wireless communication device C3. 

Note that, in the present embodiment, an aspect in which the wireless 

communication device C3 of the violation control system is mounted on a patrol vehicle 

AO will be described as shown in Fig. 1. When the patrol vehicle AO approaches a 

vehicle A2, the wireless communication device C3 requests the vehicle mounted device 

	

20 	10 to transmit vehicle information. If the vehicle mounted device 10 receives a 

transmission request of vehicle information, the vehicle mounted device 10 transmits 

vehicle information of the vehicle A2 (and the vehicle mounted device 10 thereof) to the 

wireless communication device C3 using the "communication task for violation control 

response." 

	

25 	Then, a monitoring person in the patrol vehicle AO controls parking violation or 
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the like of the vehicle A2 based on the vehicle information received by the wireless 

communication device C3. In addition, when the vehicle type classification of the 

vehicle A2 included in the vehicle information is different from a visually confirmed 

vehicle type classification of the vehicle A2, the monitoring person determines that the 

	

5 	vehicle mounted device 10 has been improperly replaced, and deals with misconduct 

related to the vehicle A2. 

[0019] 

In addition, the vehicle mounted device 10 is powered off when an engine of the 

vehicle A is stopped while the vehicle A is stopped in a roadside zone or a parking lot. 

	

10 	At this time, the vehicle mounted device 10 starts boot-up processing with starting of the 

engine of the vehicle A or a communication start request transmitted from the violation 

control system using a predetermined wireless communication technology (for example, 

Bluetooth (registered trademark), an optical wireless communication, or the like) as a 

trigger. 

	

15 	Note that it is assumed that, when the vehicle mounted device 10 is powered off, 

only a wireless communication unit (not shown) for receiving a communication start 

request from the violation control system stands by in a state in which it is ready to start 

processing independently from the CPU 11. Then, the wireless communication device 

C3 transmits the communication start request to the vehicle mounted device 10 using a 

	

20 	predetermined communication technology in consideration of a case in which the vehicle 

mounted device 10 is powered off. In this manner, the vehicle mounted device 10 

performs its own boot-up processing with the communication start request as a trigger, 

and starts wireless communication using the DSRC after the "communication task for 

violation control response" is ready to start processing. 

	

25 	As described above, when the vehicle A is positioned in the vicinity of any one 
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of the wireless communication devices Cl to C3, since the vehicle mounted device 10 

may immediately communicate with the wireless communication devices Cl to C3, it is 

required to minimize the boot-up time. For this reason, the vehicle mounted device 10 

according to the present embodiment has a functional constituent for realizing high-speed 

	

5 	boot-up that will be described below. 

[0020] 

(Functional constituent of vehicle mounted device) 

Fig. 2 is a diagram which shows functional constituents of the vehicle mounted 

device according to one embodiment of the present invention. 

	

10 	As shown in Fig. 2, the vehicle mounted device 10 includes a CPU 11, a main 

storage device 12, and an auxiliary storage device 13. 

[0021] 

The CPU 11 is a processor that controls an entire operation of the vehicle 

mounted device 10, loads a predetermined program stored in the auxiliary storage device 

	

15 	13 in advance into the main storage device 12, and operates according to the program. 

As a result, the CPU 11 exhibits the functions of a positional information acquisition unit 

110, a snapshot selection unit 111, a registration unit 112, and a boot-up processing unit 

113. 

[0022] 

	

20 	When the vehicle mounted device 10 has detected a stop (when stopping of the 

engine of the vehicle A is detected or when a stop command is input to the vehicle 

mounted device 10 from the vehicle A), the positional information acquisition unit 110 

acquires current positional information of the vehicle A based on positioning information. 

[0023] 

	

25 	The snapshot selection unit 111 selects one of a plurality of prepared snapshots 
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on the basis of the acquired current positional information. 

[0024] 

Fig. 3 is a diagram which shows an example of a snapshot according to the 

embodiment of the present invention. 

	

5 	The snapshot is a captured memory image of the main storage device 12 of the 

vehicle mounted device 10. The snapshot according to the present invention is obtained 

by packaging a state in which only minimum required functions of the vehicle mounted 

device 10 are executable. 

The minimum required functions are functions with high priorities to be 

	

10 	executed at the current position of the vehicle A among the plurality of functions of the 

vehicle mounted device 10. The functions with high priorities are functions that need to 

be preferentially operated even when the vehicle mounted device 10 is powered off, and 

include, for example, functions for ensuring safety of the vehicle mounted device 10 

(functions to detect abnormal conditions, and the like). 

	

15 	In addition, among the plurality of functions of the vehicle mounted device 10, a 

function that has a high possibility to be executed at the current position of the vehicle A 

is given a higher priority than other functions. Since the priority of each of the plurality 

of functions differs depending on the current position of the vehicle A, a plurality of 

snapshots in accordance with various priority patterns are prepared. For example, the 

	

20 	plurality of snapshots 1, 2, 3.., and so forth are prepared in advance as shown in Fig. 3 in 

the present embodiment. 

A "snapshot 1" is a memory image recorded in a state in which only a 

"communication task for a toll" and a "card processing task" that configure a "toll 

payment function" are executable among the plurality of functions (tasks) to be executed 

	

25 	by the vehicle mounted device 10. The executable state indicates a state in which 
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settings related to each function (such as wireless communication settings, and the like), 

data (such as a toll table for calculating a toll, and the like), and the like are read from the 

main storage device 12 and a function related to a toll payment can be immediately 

executed. Note that functions (tasks) other than the "toll payment function" take time 

	

5 	for reading and the like of settings and data (a toll table for calculating parking fees, map 

data for acquiring positional information, and the like), and thus are in a state in which 

the execution preparation thereof has not been completed (uninitialized) in the snapshot 

1. 

A "snapshot 2" is a memory image recorded in a state in which only a 

	

10 	"communication task for a parking fee" and the "card processing task" that configure a 

"parking fee payment function" are executable. Note that functions (tasks) other than 

the "parking fee payment function" are in a state in which the execution preparation 

thereof has not been completed. 

A "snapshot 3" is a memory image recorded in a state in which only 

	

15 	"communication for violation control response" that configures a "violation control 

response function" is executable. Note that functions (tasks) other than the "violation 

control response function" are in a state in which the execution preparation thereof has 

not been completed. 

In addition, although not shown, a "snapshot 4" recorded in a state in which all 

	

20 	tasks are executable may be further prepared. Moreover, other snapshots may be further 

prepared according to the functions of the vehicle mounted device 10. 

Note that it is assumed that each of the snapshots described above also includes 

a boot-up sequence of the vehicle mounted device 10, and functions (tasks) other than 

those whose execution preparation has been completed are sequentially initialized in an 

	

25 	executable state on the basis of the boot-up sequence. 
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[0025] 

Fig. 4 is a diagram which shows an example of a snapshot table according to the 

embodiment of the present invention. 

The snapshot table 130 shown in Fig. 4 is stored in the auxiliary storage device 

	

5 	13 in advance. The snapshot table 130 stores a "target area" and a "priority" in 

association with each of the plurality of snapshots. 

The "target area" is information indicating a place (a point or range) at which a 

specific function of the vehicle mounted device 10 has a high possibility to be executed, 

and is associated with a snapshot indicating a state in which the execution preparation of 

	

10 	the function is completed. For example, an "area 1 (the vicinity of a road charging 

area)" at which the "toll payment function" has a high possibility to be executed is 

associated with the "snapshot 1." An "area 2 (a parking lot)" at which the "parking fee 

payment function" has a high possibility to be executed is associated with the "snapshot 

2." 	An "area 3 (a roadside zone or parking prohibited area)" at which the "violation 

	

15 	control response function" has a high possibility to be executed is associated with the 

"snapshot 3." In addition, an "area 4 (another)" indicating a place other than the areas 1 

to 3 is associated with the "snapshot 4." 

As described above, the snapshots according to the present embodiment are 

memory images recorded in a state in which only minimum function that has a high 

	

20 	possibility to be executed at each area is executable. 

The "priority" is information indicating which snapshot is to be preferentially 

selected when the current position of the vehicle A corresponds to a plurality of target 

areas. A smaller number of the priority indicates a higher priority. Note that the 

priority in Fig. 4 is an example, and the priority may be changed according to various 

	

25 	requirements. 
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[0026] 

The registration unit 112 registers the selected snapshot as a snapshot to be read 

upon the next boot-up (a snapshot for boot-up 131). Note that the snapshot for boot-up 

131 is stored in the auxiliary storage device 13. 

	

5 	[0027] 

The boot-up processing unit 113 reads the snapshot for boot-up 131 from the 

auxiliary storage device 13 when the vehicle mounted device 10 is booted to load it into 

the main storage device 12. As a result, the vehicle mounted device 10 is booted in a 

state in which execution preparation of only a predetermined function among the 

	

10 	plurality of functions (tasks) is completed. 

[0028] 

The main storage device 12 is, for example, a random access memory (RAM), 

and is a volatile memory which is used as a work area of the CPU 11. 

[0029] 

	

15 	The auxiliary storage device 13 is a non-volatile memory (a tangible medium 

that is not temporary) such as a magnetic disk, a magneto-optical disc, a CD-ROM, a 

DVD-ROM, or a semiconductor memory. The auxiliary storage device 13 stores an 

operation system (OS), a program, various types of data, and the like of the vehicle 

mounted device 10. In addition, the auxiliary storage device 13 stores a "snapshot table 

	

20 	130 in which a plurality of snapshots are registered (Fig. 4)," and the "snapshot for 

boot-up 131" to be read upon the next boot-up. 

[0030] 

(Processing flow of vehicle mounted device) 

Fig. 5 is a flowchart which shows an example of power-off processing of the 

	

25 	vehicle mounted device according to the embodiment of the present invention. 
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In the following description, an example of the power-off processing of the 

vehicle mounted device 10 will be described with reference to Fig. 5. 

[0031] 

When the stopping of the engine of the vehicle A is detected, or when a stop 

	

5 	command is input to the vehicle mounted device 10 from the vehicle A, the vehicle 

mounted device 10 executes the power-off processing shown in Fig. 5. 

In the power-off processing, first, the positional information acquisition unit 110 

acquires "current positional information" indicating a current position of the vehicle A 

(step S10). 

	

10 	At this time, the positional information acquisition unit 110 identifies and 

acquires the current positional information (latitude, longitude) of the vehicle A on the 

basis of information (satellite signals, and the like) acquired using a technology such as a 

global navigation satellite system (GNSS) or the like. 

[0032] 

	

15 	Next, the snapshot selection unit 111 identifies an area (hereinafter referred to as 

a "current area") in which the vehicle A is positioned on the basis of the current 

positional information and map information stored in the main storage device 12 in 

advance. Then, the snapshot selection unit 111 determines whether the current area is 

an "area 1" (the vicinity of a road charging area)" by referring to the snapshot table 130 

	

20 	(Fig. 4) (step S11). 

The snapshot selection unit 111 selects a "snapshot 1" associated with the "area 

1" when the current area is the "area 1" (YES in step S11). Then, the registration unit 

112 registers the selected "snapshot 1" as the snapshot for boot-up 131 (step S12). At 

this time, the registration unit 112 copies the "snapshot 1" in a storage region of the 

	

25 	snapshot for boot-up 131 and renames a file name to a file name defined in advance as 
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the snapshot for boot-up 131. 

Once the registration unit 112 completes processing (copying and renaming) of 

registering the "snapshot 1" as the snapshot for boot-up 131, it ends the power-off 

processing and the vehicle mounted device 10 is powered off. 

	

5 	[0033] 

In addition, when the current area is not the "area 1" (NO in step S11), the 

snapshot selection unit 111 determines whether the current area is an "area 2 (a parking 

lot)" by referring to the snapshot table 130 (step S13). 

When the current area is the "area 2" (YES in step S13), the snapshot selection 

	

10 	unit 1 l 1 selects a "snapshot 2" associated with the "area 2." Then, the registration unit 

112 registers the selected "snapshot 2" as the snapshot for boot-up 131 (step S14). 

Once the registration unit 112 completes processing (copying and renaming) of 

registering the "snapshot 2" as the snapshot for boot-up 131, it ends the power-off 

processing and the vehicle mounted device 10 is powered off. 

	

15 	[0034] 

In addition, when the current area is not the "area 2" (NO in step S13), the 

snapshot selection unit 111 determines whether the current area is an "area 3 (a roadside 

zone or a parking prohibited area)" by referring to the snapshot table 130 (step S15). 

When the current area is the "area 3" (YES in step S15), the snapshot selection 

	

20 	unit 111 selects a "snapshot 3" associated with the "area 3." Then, the registration unit 

112 registers the selected "snapshot 3" as the snapshot for boot-up 131 (step S16). 

Once the registration unit 112 completes processing (copying and renaming) of 

registering the "snapshot 3" as the snapshot for boot-up 131, it ends the power-off 

processing and the vehicle mounted device 10 is powered off. 

	

25 	[0035] 
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In addition, when the current area is not any of the areas 1 to 3 (NO in step S15), 

the snapshot selection unit 111 selects a "snapshot 4" associated with an "area 4" 

indicating another area. Then, the registration unit 112 registers the selected "snapshot 

4" as the snapshot for boot-up 131 (step S17). 

	

5 	Once the registration unit 112 completes processing (copying and renaming) of 

registering the "snapshot 4" as the snapshot for boot-up 131, it ends the power-off 

processing and the vehicle mounted device 10 is powered off. 

[0036] 

Note that, although not shown in Fig. 5, the snapshot selection unit 111 may 

	

10 	change a processing order in accordance with the "priority" of the snapshot table 130. 

That is, the snapshot selection unit 111 first determines whether the current area is an 

area (an area with a "priority: 1") associated with a highest "priority." Then, when the 

current area is not the highest priority area, the snapshot selection unit 111 selects an area 

(an area with a "priority: 2") with a next highest priority and performs the determination. 

	

15 	In this manner, the snapshot selection unit 111 can select an appropriate snapshot in 

accordance with the priority even though the current area corresponds to a plurality of 

areas. 

[0037] 

Fig. 6 is a flowchart which shows an example of boot-up processing of the 

	

20 	vehicle mounted device according to the embodiment of the present invention. 

In the following description, an example of the boot-up processing of the vehicle 

mounted device 10 will be described with reference to Fig. 6. 

[0038] 

If a boot-up command is input to the vehicle mounted device 10 according to the 

	

25 	starting of the engine or the communication start request from the violation control 
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system, the boot-up processing unit 113 reads the "snapshot for boot-up 131" stored in 

the auxiliary storage device 13 and loads it into the main storage device 12 (step S20). 

Then, the vehicle mounted device 10 is booted in a state in which execution 

preparation of a predetermined function (task) is completed on the basis of a snapshot 

	

5 	registered as the snapshot for boot-up 131. 

[0039] 

Next, the boot-up processing unit 113 sequentially initializes other functions 

(tasks) for which execution preparation is not completed such that the functions can be 

executed on the basis of a boot-up sequence included in the snapshot for boot-up 131 

	

10 	(step S21). Once the vehicle mounted device 10 completes initialization of all other 

functions, the vehicle mounted device 10 transitions to a normal operation mode. 

[0040] 

Fig. 7 is a diagram which shows an example of a boot-up time of the vehicle 

mounted device according to the embodiment of the present invention. 

	

15 	As shown in Fig. 7, the boot-up time changes depending on which of the snapshots 1 to 4 

is registered as the snapshot for boot-up 131. Shaded portions of Fig. 7 indicate 

functions that are booted in an executable state (booted at a high speed), and non-shaded 

portions indicate functions that are booted in a state in which execution preparation is not 

completed (an uninitialized state). 

	

20 	As described above, only minimum required functions are recorded in an 

executable state for each area in the snapshots 1 to 3. For this reason, the snapshots 1 to 

3 have a smaller capacity than the snapshot 4 recorded in a state in which all functions 

are executable. Therefore, as shown in Fig. 7, times (tl , t2, and t3) at which the boot-up 

processing unit 113 reads the snapshots 1, 2, and 3 are shorter than a time (t4) at which 

	

25 	the boot-up processing unit 113 reads the snapshot 4. 
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For this reason, for example, even if the engine of the vehicle A is started in the 

area 1 (near the road charging area) and the vehicle has immediately moved to a tollgate 

(in the road charging area), the execution preparation of the "toll payment function" is 

not completed in time, and thereby it is possible to reduce a possibility of toll payment 

	

5 	processing failing 

Therefore, the vehicle mounted device 10 loads a snapshot stored in advance in 

accordance with an area in which the vehicle A is positioned as shown in step S20 (Fig. 

6) described above at the time of boot-up, and thereby function that has a high possibility 

to be immediately used in the area can be made available within a short period of time. 

	

10 	[0041] 

(Effect) 

As described above, the vehicle mounted device 10 according to the present 

embodiment includes the positional information acquisition unit 110 that acquires current 

positional information when a stop is detected, the snapshot selection unit 111 that selects 

	

15 	one of the plurality of snapshots recorded in a state in which a part of functions is 

executable on the basis of the acquired current positional information, and the 

registration unit 112 that registers the selected snapshot as the snapshot for boot-up 131 

to read upon the next boot-up. 

For example, when the vehicle has stopped near the road charging area, it may 

	

20 	pass through the road charging area immediately after the engine starts. In addition, 

while the vehicle is stopped (while the engine is stopped) in the roadside zone, the patrol 

vehicle AO may pass nearby and make a response to the violation control system. As 

described above, the vehicle mounted device 10 may be required to be immediately 

booted upon the next boot-up according to the current position of the vehicle A. In such 

	

25 	a case, the vehicle mounted device 10 according to the present embodiment can select 
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and register a small-capacity snapshot recorded in a state in which only a part of 

functions is executable among the plurality of snapshots. As a result, the vehicle 

mounted device 10 can be booted only by reading the small-capacity snapshot upon the 

next boot-up, and thus the boot-up time can be shortened as compared to when it is 

	

5 	booted in a state in which all functions are executable. 

[0042] 

In addition, each of the plurality of snapshots is associated with a different area, 

and is recorded in a state in which functions with high priorities to be executed in an area 

among the plurality of functions are executable, and the snapshot selection unit 111 

	

10 	selects a snapshot associated with an area including the current positional information. 

In this manner, the vehicle mounted device 10 can be booted in a state in which 

only minimum required functions with high priorities to be executed at the current 

position are executable by reading the registered snapshot. As a result, the vehicle 

mounted device can shorten the boot-up time because the execution preparation of 

	

15 	functions with low priorities to be executed at the current position can be postponed. 

[0043] 

Moreover, among the plurality of functions, a function that has a high possibility 

to be executed in an area is given a higher priority than other functions. 

In this manner, since the vehicle mounted device 10 is booted in a state in which 

	

20 	minimum required function that has a high possibility to be executed at the current 

position is executable, and the execution preparation of functions that have a low 

possibility to be executed at the current position can be delayed, it is possible to further 

shorten the boot-up time. 

[0044] 

	

25 	In addition, the plurality of snapshots are given different priorities in advance, 
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and the snapshot selection unit 111 selects a snapshot on the basis of a priority when the 

current positional information is included in a plurality of areas. 

In this manner, the snapshot selection unit 111 can select an appropriate snapshot 

in accordance with a priority even when the current positional information is included in 

	

5 	the plurality of areas. As a result, it is possible to reduce the possibility of processing of 

functions with high priorities failing. 

[0045] 

An embodiment of the present invention has been described above, but the 

present invention is not limited thereto, and some design changes can also be made as 

	

10 	long as they do not depart from the technical concepts of the present invention. 

For example, in the embodiment described above, an example has been 

described in which a memory image recorded as the snapshot 4 in a state in which all 

functions are executable is prepared in advance, but the present invention is not limited 

thereto. In another embodiment, the vehicle mounted device 10 may be booted while 

	

15 	initializing all functions without reading a snapshot in the area 4 (the other areas) that 

does not correspond to the areas 1 to 3. 

[0046] 

In addition, an aspect in which the snapshot selection unit 111 selects a snapshot 

with a high priority when the current positional information is included in the plurality of 

	

20 	areas has been described in the embodiment described above, but the present invention is 

not limited thereto. In another embodiment, the snapshot selection unit 111 may 

register the plurality of snapshots as snapshots for boot-up 131. In this case, the 

boot-up processing unit 113 may determine which of the snapshots for boot-up 131 to 

read on the basis of a boot-up command (the starting of the engine or a communication 

	

25 	start request from the violation control system) input to the vehicle mounted device 10. 
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For example, when the snapshot 1 and the snapshot 3 are registered as the snapshots for 

boot-up 131, the boot-up processing unit reads the snapshot 1 when a boot-up command 

due to the starting of the engine is input, and reads the snapshot 3 when a boot-up 

command due to a communication start request from the violation control system is 

	

5 	input. 

In this manner, since a snapshot (snapshot 3) including only a function actually 

requested to be executed (for example, the "violation control response function") is read 

at the time of the boot-up of the vehicle mounted device 10, the execution preparation of 

the function is delayed and it is possible to further reduce a possibility of the processing 

	

10 	failing. 

[0047] 

Moreover, an aspect has been described in which the vehicle mounted device 10 

according to the embodiment described above has the "toll payment function" for paying 

a usage fee of a road charging area such as a toll road (a toll), the "parking fee payment 

	

15 	function" for paying a usage fee of a parking lot (a parking fee), and the "violation 

control response function" for responding to the violation control system, but the present 

invention is not limited thereto. In another embodiment, the vehicle mounted device 10 

may further have another function. 

For example, there is an operation management system that collects traveling 

	

20 	information (positional information, speed, acceleration, angular speed, and the like) of a 

vehicle from the vehicle mounted device via the roadside communication device, and 

evaluates and manages operations of the vehicle on the basis of the traveling information. 

For this reason, the vehicle mounted device 10 may further include a "traveling 

information transmission function" for transmitting the traveling information of the 

	

25 	vehicle A to the operation management system in another embodiment. The vehicle 
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mounted device 10 performs wireless communication with a wireless communication 

device of the operation management system installed on a roadside, and thereby transmits 

the "traveling information (positional information, speed, acceleration, angular speed, 

and the like) of the vehicle A as the "traveling information transmission function." In 

	

5 	addition, the traveling information transmission function includes at least a 

"communication task for traveling information transmission" of performing 

communication with the wireless communication device. 

In a conventional system, when the engine of a vehicle is stopped near a 

roadside communication device of the operation management system, if the engine is 

	

10 	started again and the vehicle immediately starts moving, the vehicle may leave the 

communication region of the roadside communication device before the vehicle mounted 

device 10 is booted to make various types of processing executable, and the traveling 

information may not be transmitted normally. 

However, when the vehicle mounted device 10 according to the present 

	

15 	invention is powered off in the vicinity of the wireless communication device of the 

operation management system, a snapshot associated with an area indicating the vicinity 

of the wireless communication device (a snapshot stored in a state in which the 

communication task for traveling information transmission is executable) is registered as 

the snapshot for boot-up 131. As a result, the next time the vehicle mounted device 10 

	

20 	is booted, since the traveling information transmission function becomes executable 

immediately, even when the vehicle has started to move immediately after the boot-up, it 

is possible to reduce the possibility of transmission of the traveling information of the 

vehicle A failing. 

[Industrial Applicability] 

	

25 	[0048] 
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According to the vehicle mounted device, the control method, and the program 

described above, it is possible to shorten the boot-up time. 

[Reference Signs List] 

[0049] 

	

5 	10 Vehicle mounted device 

11 CPU 

110 Positional information acquisition unit 

111 Snapshot selection unit 

112 Registration unit 

	

10 	113 Boot-up processing unit 

12 Main storage device 

13 Auxiliary storage device 

130 Snapshot table 

131 Snapshot for boot-up 

15 
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[CLAIMS] 

[Claim 1] 

A vehicle mounted device comprising: 

a positional information acquisition unit configured to acquire current positional 

	

5 	information when a stop is detected; 

a snapshot selection unit configured to select one of a plurality of snapshots, 

recorded in a state in which a part of a plurality of functions are executable, on the basis 

of the acquired current positional information; and 

a registration unit configured to register the selected snapshot as a snapshot to be 

	

10 	read upon the next boot-up. 

[Claim 2] 

The vehicle mounted device according to claim 1, 

wherein each of the plurality of snapshots is associated with a different area, and 

is recorded in a state in which functions with high priorities to be executed in the area are 

	

15 	executable among the plurality of functions, and 

the snapshot selection unit selects a snapshot associated with an area including 

the current positional information. 

[Claim 3] 

The vehicle mounted device according to claim 2, 

	

20 	wherein a function that has a high possibility to be executed in the area among 

the plurality of functions is set with a higher priority than other functions. 

[Claim 4] 

The vehicle mounted device according to claim 2 or 3, 

wherein the plurality of snapshots are set with different priorities in advance, 

25 and 
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the snapshot selection unit selects a snapshot on the basis of the priority when 

the current positional information is included in a plurality of areas. 

[Claim 5] 

A control method comprising: 

	

5 	a positional information acquisition step of acquiring current positional 

information when a stop is detected; 

a snapshot selection step of selecting one of a plurality of snapshots, recorded in 

a state in which a part of a plurality of functions are executable, on the basis of the 

acquired current positional information; and 

	

10 	a registration step of registering the selected snapshot as a snapshot to be read 

upon the next boot-up. 

[Claim 6] 

A program which causes a computer of a vehicle mounted device to execute: 

a positional information acquisition step of acquiring current positional 

	

15 	information when a stop is detected; 

a snapshot selection step of selecting one of a plurality of snapshots, recorded in 

a state in which a part of a plurality of functions are executable, on the basis of the 

acquired current positional information; and 

a registration step of registering the selected snapshot as a snapshot to be read 

	

20 	upon the next boot-up. 


