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LANE GUIDANCE DISPLAY METHOD, AND 
NAVIGATION DEVICE AND RECORDING 
MEDIUM FOR REALIZING THE METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a lane guidance 
display method, and a navigation device and a recording 
medium for realizing the method. More speci?cally, the lane 
guidance display method is employed by the navigation 
device mounted in a vehicle, for example, and used to guide 
the vehicle on a display Which lane to take to enter an 
intersection or exit therefrom. The recording medium con 
tains a program for executing this method. 

[0003] 2. Description of the Background Art 

[0004] There have been developed various navigation 
devices Which are of a type mounted in a vehicle, for 
example, to guide a vehicle from a departure point to a 
destination or a stopover. Displayed by such conventional 
navigation device is a map covering a driving route With 
heading direction by voice, optionally, When needed. For 
example, before an intersection at Where the vehicle is 
supposed to turn left, the driver hears such voice as “please 
take a left turn at the next intersection”. 

[0005] At an intersection on a road With several lanes, the 
driver may need to folloW lane control When turning right or 
left, or going straight. If this is the case, such guidance as 
“take a left turn at the next intersection” is not helpful 
enough for the driver to decide Which lane to take. The 
driver has to look for traf?c signs and road markings, for 
example, for information relating such lane control. The 
problem herein is, if the driver is unfamiliar With the road, 
he/she may often ?nd it dif?cult to decide Which lane to take 
until the last minute. The reason lies in the fact that such 
information relating lane control (traf?c signs, and the like) 
is often presented in the very close vicinity of the intersec 
tion. Therefore, When the driver is unfamiliar With the road, 
such conventional route guidance does not provide him/her 
With much assistance, and consequently results in sudden 
lane change or failure in lane change, preventing the driver 
from keeping track of the searched route. 

[0006] To get around such problem, the recent type of 
navigation device has started to guide the vehicle on the lane 
basis for additional guidance. For example, Japanese Patent 
Laid-Open Publication No. 2000-18956 discloses such 
vehicle-mounted navigation device, providing a lane guid 
ance by voice for every intersection on a driving route 
betWeen a departure point and a destination or a stopover in 
consideration of heading direction. For example, When the 
vehicle is supposed to turn left at the next intersection, the 
driver hears a voice saying “please move into a far left lane, 
and keep going” before hearing “please take a left turn at the 
next intersection”. 

[0007] Here, if the driver is unskilled in driving or unfa 
miliar With the area, he/she may also Want to knoW on Which 
lane he/she is supposed to be When exiting the intersection. 
That is, in a case Where the vehicle needs to make turns in 
a roW, for example ?rst left and then right, in a short distance 
on the roads With several lanes, the most preferred is taking 
a far right lane after turning left. 
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[0008] In such conventional navigation device as offering 
the lane guidance only When the vehicle comes in close 
vicinity of an intersection ahead, if the lane guidance cannot 
catch up With such successive turns, one mistake of exiting 
from a Wrong lane at the ?rst intersection Will lead to failure 
in entering an appropriate lane at the next intersection. This 
is because, the driver is more likely to miss information 
relating lane control When exiting from the intersection than 
entering. As a result, as described above, this leads to sudden 
lane change or failure in lane change, preventing the driver 
from keeping track of the searched route. 

[0009] In the above conventional navigation device, lane 
guidance is offered by voice as appropriate together With the 
map of running route on the display. The issue here is, the 
driver needs to correctly understand What the voice is saying 
(for example, distinguish betWeen “left turn” and “right 
turn”), and such lane guidance by voice is not understand 
able at a glance and intuitive as map display. Further, if the 
driver fails to hear the lane guidance (for example, due to 
loud music or the driver being on the cellular phone), the 
lane guidance does not provide him/her much assistance. 

SUMMARY OF THE INVENTION 

[0010] Therefore, an object of the present invention is to 
provide a lane guidance display method for displaying a map 
of running route and guiding a vehicle Which lane to take 
both at entering an intersection and exiting therefrom, a 
navigation device for employing the method, and a record 
ing medium containing a program for executing the method. 

[0011] The present invention has the folloWing features to 
attain the object above. 

[0012] A?rst aspect of the present invention is directed to 
a lane guidance display method for guiding, on a screen, a 
vehicle Which lane to take to go through an intersection, the 
method comprising the steps of: 

[0013] searching for a guidance route from a depar 
ture point to a destination or a stopover based on map 
data including lane data, Which is regarding the 
number of lanes and lane control of roads to be 
connected to the intersection; 

[0014] specifying an intersection for guidance (target 
intersection) located on the guidance route; 

[0015] determining, based on the guidance route and 
the lane data, the recommended enter lane for enter 
ing the target intersection and the recommended exit 
lane for exiting therefrom; and 

[0016] guiding the vehicle by displaying the recom 
mended enter and exit lanes on the screen. 

[0017] As described above, in the ?rst aspect, lanes rec 
ommended respectively for entering into and exiting from a 
target intersection on a guidance route are determined, and 
then guidance is preformed. Accordingly, a vehicle can be 
guided With such lanes helpful for smooth travel, and 
therefore lane guidance offered thereby is driver friendly. 

[0018] Preferably, the guiding step comprises the steps of: 

[0019] generating an intersection image of the target 
intersection for lane guidance based on the lane data; 
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[0020] generating a running path for the target inter 
section Which passes through both the recommended 
enter lane and the recommended exit lane; and 

[0021] displaying, on the screen, a lane guidance 
intersection image Which is a combination of the 
intersection image and the running path. 

[0022] As such, the lanes recommended for entering into 
and exiting from the intersection (recommended lanes) are 
represented by a running path connecting the recommended 
lanes on an intersection image (simpli?ed, for example) of 
the target intersection. Accordingly, guidance can be visu 
ally offered on a map covering the running route on a screen. 
Thus, a driver of the vehicle can understand at a glance hoW 
to go through the intersection by taking Which lane, and lane 
guidance made thereby is driver friendly. 

[0023] Also preferably, When the target intersection is 
plurally in proximity in a roW, the intersection image gen 
erated in the intersection image generating step is a combi 
nation of the target intersections in proximity, and 

0024 the runnin ath enerated in the runnin ath g P g g P 
generating step passes through the target intersec 
tions in proximity. 

[0025] As such, by generating and displaying an intersec 
tion image Which is a combination of several target inter 
sections, even if a vehicle successively makes left and right 
turns in a short distance and thus guidance cannot catch up 
thereWith, the driver can ?gure out at a glance hoW to go 
through the intersection by taking Which lane in advance. 

[0026] Also preferably, speci?ed as the target intersection 
in the specifying step are all of the intersections found on the 
guidance route; and 

[0027] displayed plurally and collectively in the dis 
playing step is the lane guidance intersection image 
in order of the target intersections on the guidance 
route. 

[0028] As such, the driver can grasp recommended lanes 
for the entire route in advance With no consideration for the 
distance betWeen the actual intersections and direction. 

[0029] Here, the running path generated in the running 
path generating step may be represented by one or more 
successive arroWs directing from the recommended enter 
lane to the recommended exit lane. 

[0030] In this manner, lane guidance offered thereby is 
driver friendly as alloWing the driver to understand hoW to 
go through the intersection by taking Which lane at a glance. 

[0031] Further, in the determining step, additionally cal 
culated for each exit lane maybe a lane level of recommen 
dation, Which is represented by discrete or successive num 
bers, and 

[0032] the running path generated in the running path 
generating step may be represented, in various man 
ners depending on the lane level of recommendation, 
by one or more successive arroWs directed from the 
recommended enter lane to the recommended exit 
lane. 

[0033] In this manner, the running path can be represented 
by such successive arroWs in various manners depending on 
the lane level of recommendation. This leaves lane selection 
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to the driver’s discretion by shoWing him/her the level of 
recommendation for each exit lane, and in this sense, lane 
guidance offered thereby is driver friendly. 

[0034] Still further, in the determining step, a ground for 
the recommended enter and exit lanes may be additionally 
found, and 

0035 in the dis la in ste , an ima e based on the P y g P g 
ground may be displayed together With the lane 
guidance intersection image. 

[0036] In this manner, together With the running path 
represented by such successive arroWs, the driver can see the 
grounds for the lane recommendation, therefore can rest 
assured in addition to the effects achieved in the foregoing. 

[0037] Asecond aspect of the present invention is directed 
to a navigation device for guiding a vehicle on a screen from 
a departure point to a destination or a stopover, the device 
comprising: 

[0038] a map data storage part for storing map data 
including lane data, Which is regarding the number 
of lanes and lane control of roads to be connected to 
an intersection; 

arouesearc ar or searc in or, ase on 0039 t h p tf h g f b d 
the map data, a guidance route from the departure 
point to the destination or the stopover; 

[0040] a vehicle position detection part for detecting 
a vehicle position on the map data; 

[0041] a target intersection operation part for search 
ing for and specifying, based on the guidance route 
and the map data, an intersection for guidance on the 
guidance route (target intersection); 

[0042] the recommended lane operation part for 
determining, based on the guidance route, the lane 
data, and the target intersection, the recommended 
enter lane and the recommended exit lane for the 
target intersection; 

[0043] a guidance part for generating, based on the 
recommended enter and exit lanes and the lane data, 
lane guidance data required for display on the screen; 
and 

[0044] an output part for displaying guidance on the 
screen according to the lane guidance data. 

[0045] Preferably, as the lane guidance data, the guidance 
part 

[0046] generates an intersection image for lane guid 
ance based on the lane data for the target intersec 

tion, 

[0047] generates a running path Which passes 
through the recommended enter lane and the recom 
mended exit lane for the target intersection, and 

[0048] generates a lane guidance intersection image 
Which is a combination of the intersection image and 
the running path. 

[0049] Also preferably, When the target intersection is 
plurally in proximity in a roW, the intersection image gen 
erated by the guidance part is a combination of the target 
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intersections in proximity, and the running path generated 
thereby passes through the target intersections in proximity. 

[0050] Also preferably, the target intersection operation 
part speci?es all of the intersections found on the guidance 
route as the target intersection, and 

[0051] the guidance part outputs the lane guidance 
data to the output part to plurally and collectively 
display the lane guidance intersection image in order 
of the target intersections on the guidance route. 

[0052] Here, the running path generated by the guidance 
part may be represented by one or more successive arroWs 
directing from the recommended enter lane to the recom 
mended exit lane. 

[0053] Further, additionally calculated by the recom 
mended lane operation part may be a lane level of recom 
mendation for each exit lane represented by discrete or 
successive numbers, and 

[0054] the running path generated by the guidance 
part may be represented, in various manners depend 
ing on the lane level of recommendation, by one or 
more successive arroWs directed from the recom 
mended enter lane to the recommended exit lane. 

[0055] Still further, the recommended lane operation part 
may additionally ?nd a ground for the recommended enter 
and exit lanes, and 

[0056] the guidance part may output the lane guid 
ance data to the output part to display an image based 
on the ground together With the lane guidance inter 
section image. 

[0057] As is the second aspect, a navigation device is so 
structured as to execute the lane guidance display method of 
the above ?rst aspect, thereby performing the effective lane 
guidance of the present invention. 

[0058] Athird aspect of the present invention is directed to 
a recording medium on Which a lane guidance display 
method for guiding, on a screen, a vehicle Which lane to take 
to go through an intersection is recorded as a program 
executable on a computer, the program at least carries out 
the steps of: 

[0059] searching for a guidance route from a depar 
ture point to a destination or a stopover based on map 
data including lane data, Which is regarding the 
number of lanes and lane control of roads to be 
connected to the intersection; 

[0060] specifying an intersection for guidance (here 
inafter, refers to as a target intersection) located on 
the guidance route; 

[0061] determining, based on the guidance route and 
the lane data, the recommended enter lane for enter 
ing the target intersection and the recommended exit 
lane for exiting therefrom; 

[0062] generating an intersection image of the target 
intersection for lane guidance based on the lane data; 

[0063] generating a running path for the target inter 
section Which passes through both the recommended 
enter lane and the recommended exit lane; and 
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[0064] displaying, on the screen, a lane guidance 
intersection image Which is a combination of the 
intersection image and the running path. 

[0065] Here, the running path generated in the running 
path generating step may be represented by one or more 
successive arroWs directing from the recommended enter 
lane to the recommended exit lane. 

[0066] Further, in the determining step, additionally cal 
culated for each exit lane may be a lane level of recommen 
dation, Which is represented by discrete or successive num 
bers, and 

[0067] the running path generated in the running path 
generating step may be represented, in various man 
ners depending on the lane level of recommendation, 
by one or more successive arroWs directed from the 
recommended enter lane to the recommended exit 
lane. 

[0068] Still further, in the determining step, a ground for 
the recommended enter and exit lanes may be additionally 
found, and 

0069 in the dis la in ste , an ima e based on the P y g P g 
ground may be displayed together With the lane 
guidance intersection image. 

[0070] As is the third aspect, a program carrying out the 
lane guidance display method of the ?rst aspect is recorded 
on a medium, Whereby the method can be supplied to an 
existing device in the form of softWare. 

[0071] These and other objects, features, aspects and 
advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0072] FIG. 1 is a block diagram of the construction of a 
navigation device employing a lane guidance display 
method according to an embodiment of the present inven 
tion; 
[0073] FIG. 2 is a ?oWchart shoWing an example of the 
operation of a target intersection operation part, the recom 
mended lane operation part, and a guidance part; 

[0074] FIG. 3 is an exemplary illustration of an intersec 
tion image generated by the guidance part 7; 

[0075] FIG. 4 is an exemplary illustration of an intersec 
tion image generated by combining the running path gen 
erated under a ?rst technique With the intersection image of 
FIG. 3; 

[0076] FIG. 5 is an exemplary illustration of an intersec 
tion image generated by combining the running path gen 
erated under a second technique With the intersection image 
of FIG. 3; 

[0077] FIG. 6 is an exemplary illustration of an intersec 
tion image generated by combining the running path gen 
erated under a third technique With the intersection image of 
FIG. 3; 

[0078] FIG. 7 is an illustration demonstrating a case 
Where tWo successive target intersections are in close prox 
imity; 
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[0079] FIG. 8 is an exemplary illustration of an intersec 
tion image generated under a fourth technique; 

[0080] FIG. 9 is an exemplary illustration of an intersec 
tion image displayed under a ?fth technique; and 

[0081] FIG. 10 is another exemplary illustration of an 
intersection image displayed under the ?fth technique. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0082] FIG. 1 is a block diagram shoWing the structure of 
a navigation device employing a lane guidance display 
method according to an embodiment of the present inven 
tion. In FIG. 1, the navigation device includes an input part 
1, a map data storage part 2, a route search part 3, a position 
detection part 4, a target intersection operation part 5, the 
recommended lane operation part 6, a guidance part 7, and 
an output part 8. 

[0083] The lane guidance display method of the present 
invention is basically realiZed by the target intersection 
operation part 5, the recommended lane operation part 6, and 
the guidance part 7. For easy understanding, the entire 
navigation device employing the lane guidance display 
method Will be ?rst outlined. Note that the constructions of 
the input part 1, the map data storage part 2, the route search 
part 3, the position detection part 4, and the output part 8 are 
not restricted to those exempli?ed in the folloWing descrip 
tion, and any construction used in knoWn navigation device 
may be adopted. Here, the knoWn navigation device is not 
restricted to a vehicle-mounted type, and may be in the form 
of navigation softWare operable on computer devices. 

[0084] The input part 1 includes a remote controller, a 
touch sensor, a keyboard, a mouse, and the like, operated by 
a user, for example, and is used to input instructions such as 
selection of functions of a map display unit (change of the 
item to be processed, sWitch of the map, change of the 
hierarchical level, and the like), setting of a departure point 
and a destination (including a stopover, the same is appli 
cable hereinafter), and selection of a route search mode. 
Instruction information outputted from the input part 1 is 
supplied to the route search part 3 and the guidance part 7. 

[0085] The map data storage part 2 includes an optical 
disk (CD, DVD, and the like), a hard disk, a large-capacity 
memory, and the like, for storing information relating a road 
netWork (map data) such as the connection status, coordi 
nates, shapes, attributes, and information about lane control 
for respective intersections and roads. The map data is 
assumed to include information about the number of lanes 
and lane control of roads connected to the respective inter 
sections. The map data may be tWo-dimensional map data or 
three-dimensional map data. The map data stored in the map 
data storage part 2 is read and used as appropriate by the 
route research part 3, the target intersection operation part 5, 
the recommended lane operation part 6, and the guidance 
part 7. 

[0086] The position detection part 4 includes a GPS, a 
radio beacon receiver, a vehicle speed sensor, various speed 
sensors, an absolute bearing sensor, and the like, for detect 
ing the current position of a vehicle. Information about the 
vehicle’s current position provided by the position detection 
part 4 is supplied to the route search part 3 and the guidance 
part 7. 

Aug. 16, 2001 

[0087] The route search part 3 reads map data in a nec 
essary range from the map data storage part 2 according to 
the instruction information received from the input part 1. 
The route search part 3 then determines the departure point 
and the destination based on the received instruction infor 
mation such as location information, and searches for a 
minimum-cost route from the departure point to the desti 
nation in consideration of intersection traf?c control and 
one-Way traf?c control if any. 

[0088] To state a speci?c example, upon receipt of an 
instruction of executing the route search mode from the 
input part 1, the route search part 3 sets, as the departure 
point of the search, either the departure point inputted into 
the input part 1 or the vehicle’s current position detected by 
the position detection part 4, and sets the destination input 
ted into the input part 1 as the destination of the search. The 
route search part 3 also reads map data in a range covering 
the area from the departure point to the destination from the 
map data storage part 2. Then, the route search part 3 
searches for a guidance route (for example, a shortest-time 
route or a shortest-distance route) from the departure point 
to the destination on the read map data. As an algorithm for 
the route search executed by the route search part 3, knoWn 
Dijkstra algorithm, for example, is used. 

[0089] Upon completion of the route search, the route 
search part 3 outputs the resultant route information to the 
target intersection operation part 5, the recommended lane 
operation part 6, and the guidance part 7. 

[0090] The target intersection operation part 5 searches 
and speci?es any intersection on the searched route based on 
the route information received from the route search part 3 
and the map data (the same map data as the one read by the 
route search part 3) received from the map data storage part 
2 (hereinafter, thus speci?ed intersection is referred to as 
target intersection). Here, speci?ed may be every intersec 
tion found on the searched route, or only any speci?c 
intersection required to be guided in a predetermined man 
ner. The speci?c intersection includes that Where roads With 
several lanes intersect With one another or Where the vehicle 
is supposed to turn right or left. Information about those 
speci?ed target intersections is outputted to the recom 
mended lane operation part 6 and the guidance part 7. 

[0091] For each of those target intersections, the recom 
mended lane operation part 6 then determines Which lane to 
recommend the driver respectively for entering and exiting, 
and generates information about thus determined recom 
mended lanes. This determination is made based on the map 
data (the number of lanes, lane control information, and the 
like) received from the map data storage part 2, the route 
information from the route search part 3, and the information 
about those target intersections provided by the target inter 
section operation part 5. Thus generated recommended lane 
information is outputted to the guidance part 7. 

[0092] Upon receipt of an instruction of executing a route 
guidance mode from the input part 1, the guidance part 7 
generates guidance information for directional guidance on 
the map. This is done based on the route information 
provided by the route search part 3, the information about 
the vehicle’s current position received from the position 
detection part 4, and the map data received from the map 
data storage part 2. The guidance part 7 also executes a 
predetermined operation to be described later, based on the 
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map data, the target intersection information received from 
the target intersection operation part 5, and the recom 
mended lane information provided by the recommended 
lane operation part 6, and generates lane guidance informa 
tion for each of the target intersections. The guidance part 7 
then outputs the guidance information and the lane guidance 
information to the output part 8 With a predetermined timing. 

[0093] The output part 8 includes a display device (a 
liquid crystal display, a CRT display, and the like) and 
displays an image for guidance on a screen based on the 
guidance information and the lane guidance information 
received from the guidance part 7. 

[0094] Hereinafter, With reference to FIGS. 2 to 10, the 
lane guidance display method of this embodiment Will be 
described in a concrete manner. 

[0095] FIG. 2 is a ?oWchart shoWing an example of the 
operation executed by the target intersection operation part 
5, the recommended lane operation part 6, and the guidance 
part 7 of FIG. 1. FIG. 3 is an exemplary illustration of an 
intersection image generated by the guidance part 7. FIGS. 
4 to 6 are illustrations of intersection images each generated 
by combining the intersection image of FIG. 3 With a 
running path, Which is generated under later-described ?rst 
to third techniques, respectively. FIG. 7 is an illustration 
demonstrating a case Where tWo successive target intersec 
tions are in close proximity. FIG. 8 is an exemplary illus 
tration of an intersection image generated under a fourth 
technique. FIGS. 9 and 10 are exemplary illustrations of 
intersection images displayed under a ?fth technique. 

[0096] First, referring to FIG. 2, the target intersection 
operation part 5 searches and speci?es any target intersec 
tion for guidance based on the route information received 
from the route search part 3 and the map data received from 
the map data storage part 2 (step S11). Then, for each of 
those speci?ed target intersections, the recommended lane 
operation part 6 reads data relating the number of lanes of 
roads to be connected, the lane control, and the like (here 
inafter, lane data) from the map data storage part 2, and 
generates recommended lane information (step S12). This 
recommended lane information indicates Which lanes are 
recommended for the driver’s entering into and exiting from 
the intersection. For example, in a case Where a vehicle on 
a 4-lane road M turns right at an arbitrary target intersection 
A to enter a 3-lane road N, and then turns left at the next 
target intersection B, the recommended lane information to 
be generated for the target intersection A is “to enter (road 
M): far-right lane, to exit (road N): far-left lane”. 

[0097] Next, based on the target intersection information 
provided by the target intersection operation part 5 and the 
lane data read from the map data storage part 2, the guidance 
part 7 generates an intersection image for each of the target 
intersections (step S13). Here, the intersection image is 
simpli?ed optimally for lane guidance, and referred to here 
is information about the number of lanes on roads to be 
connected to the intersection and the bearings at Which the 
roads are connected thereto. FIG. 3 shoWs an exemplary 
simpli?ed intersection image generated thereby. For each of 
the target intersections, the guidance part 7 then generates, 
based on the recommended lane information received from 
the recommended lane operation part 6, a running path 
Which passes through the recommended enter and exit lanes. 
Thus generated running paths are each combined With the 
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corresponding intersection image (step S14). The guidance 
part 7 then outputs the lane guidance information to the 
output device 8 With a predetermined timing (for example, 
500 m before the target intersection) to display thus gener 
ated intersection image on a display thereof (step S15). 

[0098] Upon completion of steps S11 to S15, displayed for 
lane guidance are such simpli?ed images of the target 
intersections. 

[0099] With reference to FIGS. 4 to 10, next to be 
described is the techniques, in more concrete manner, for 
generating a running path and combining the path With an 
intersection image (step S14 described above). In the 
description beloW, presumably, the recommended enter lane 
is a far right, and the recommended exit lane a far left. 

[0100] First, With a ?rst technique, generated is a running 
path represented by one arroW directing from the recom 
mended enter lane to the recommended exit lane (FIG. 4). 

[0101] The ?rst technique alloWs the driver to understand 
at a glance hoW to go through the intersection by taking 
Which lane. In this sense, lane guidance offered thereby is 
driver friendly. 

[0102] Next, With a second technique, generated are sev 
eral running paths each represented by an arroW, sharing the 
same recommended enter lane but directing to each different 
exit lane. Here, those arroWs are differently colored depend 
ing on their level of recommendation, indicating from Which 
lane the driver is more advised to exit the intersection (FIG. 
5a). The arroWs may be changed in Width depending on their 
level of recommendation (FIG. 5b). With the second tech 
nique, the recommended lane operation part 6 needs to 
calculate, in step S12, the level of recommendation for each 
exit lane. The level of recommendation may be represented 
by discrete or consecutive numbers. Here, the level of 
recommendation can be freely set depending on conditions 
such as a distance to the next target intersection, any 
decrease in road Width, or the presence or absence of a bus 
stop. 

[0103] The second technique also alloWs the driver to 
understand at a glance hoW to go through the intersection by 
taking Which lane, and furthermore, leaves lane selection to 
the driver’s discretion by shoWing him/her the level of 
recommendation for each exit lane. In this sense, lane 
guidance offered thereby is more driver friendly. 

[0104] Under a third technique, displayed are grounds for 
lane recommendation in addition to the running path gen 
erated based on the above ?rst and second techniques 
(FIGS. 6a and 6b). With the third technique, the recom 
mended lane operation part 6 needs to calculate and ?nd, in 
step S12, the grounds for the lane recommendation for each 
target intersection based on the searched route and the lane 
data. In FIGS. 6a and 6b, icons are used to shoW the driver 
the distance and the heading direction to the next intersec 
tion, thereby succeeding in explicitly indicating the driver 
the grounds for the lane recommendation. 

[0105] With the third technique, together With the effects 
achieved under the ?rst and second techniques, the driver 
can additionally see the grounds for the lane recommenda 
tion, therefore can rest assured. 

[0106] Next, a fourth technique is applied to a case Where 
tWo or more successive target intersections are in close 
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proximity (see FIG. 7). Displayed in such case is one 
intersection image Which is the combination of these target 
intersection images (see FIG. 8). In FIGS. 7 and 8, tWo 
target intersections X and y are exemplarily in close prox 
imity. 

[0107] With the fourth technique, the target intersection 
operation part 5 determines Whether tWo or more target 
intersections among those speci?ed in step S11 are located 
in a roW in close proximity. If determined yes, a ?ag is set 
in the target intersection information. The guidance part 7 
then refers to the ?ag, and generated in step S13 thereby 
becomes a simpli?ed intersection image Which is the com 
bination of those target intersections (combined intersection 
image). Lastly, the guidance part 7 represents a running path 
betWeen the recommended enter lane and the recommended 
exit lane by one or more arroWs. In FIG. 8. the running path 
is exemplarily represented by tWo arroWs. 

[0108] The fourth technique is effective for a case Where 
guidance has to be continuously displayed at short intervals, 
for example, Where the vehicle successively makes left and 
right turns in a short distance by displaying one combined 
intersection image. Therefore, the driver can ?gure out at a 
glance What is coming and hoW to go through the intersec 
tions ahead in advance. 

[0109] Described next is a ?fth technique, Which displays 
all of the target intersections on the searched route in order 
(see FIG. 9). With the ?fth technique, every intersection 
image generated by the guidance part 7 for each target 
intersection is outputted to the output part 8 in order from the 
departure point. 

[0110] In this manner, the driver can grasp the entire route 
in advance With the information about the recommended 
lanes for intersections ahead. Here, the information is pre 
sented With no consideration for the distance betWeen the 
intersections and direction. If all intersection images do not 
?t in a screen, the screen may be scrolled up manually by the 
user or automatically. As shoWn in FIG. 10, the information 
may be displayed additionally With the distance betWeen the 
intersections, the intersections by name, roads by number, 
and the like. Under the ?fth technique, a lane image repre 
senting only the lane control information in a simpli?ed 
manner may be presented together With the intersection 
image. 

[0111] As described in the foregoing, With the lane guid 
ance display method of the present invention, a running path 
betWeen recommended lanes for entering into and exiting 
from a target intersection is represented by one or more 
arroWs, achieving visual guidance on a map Which covers 
the running path. 

[0112] Accordingly, the lane guidance offered thereby is 
driver friendly as the driver can understand at a glance hoW 
to go through a target intersection by taking Which lane. 

[0113] With the ?rst to ?fth techniques, a running path is 
presumably represented by one or more arroWs directing 
from the recommended enter lane to the recommended exit 
lane, that is, by a solid line (FIGS. 4 to 6, and 8 to 10). This 
is not restrictive, and may be a broken or dotted line as long 
as it serves as a running path, may be an arroW structured by 
small-siZed arroWs, or may be represented by successively 
arranged objects such as circle (dot) and triangle. 
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[0114] While the invention has been described in detail, 
the foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modi?ca 
tions and variations can be devised Without departing from 
the scope of the invention. 

What is claimed is: 
1. A lane guidance display method for guiding, on a 

screen, a vehicle Which lane to take to go through an 
intersection, said method comprising the steps of: 

searching for a guidance route from a departure point to 
a destination or a stopover based on map data including 
lane data, Which is regarding the number of lanes and 
lane control of roads to be connected to the intersec 
tion; 

specifying an intersection for guidance (hereinafter, refers 
to as a target intersection) located on said guidance 
route; 

determining, based on said guidance route and said lane 
data, the recommended enter lane for entering said 
target intersection and the recommended exit lane for 
exiting therefrom; and 

guiding the vehicle by displaying said recommended enter 
and exit lanes on the screen. 

2. The lane guidance display method according to claim 
1, Wherein said guiding step comprises the steps of: 

generating an intersection image of said target intersec 
tion for lane guidance based on said lane data; 

generating a running path for said target intersection 
Which passes through both said recommended enter 
lane and said recommended exit lane; and 

displaying, on the screen, a lane guidance intersection 
image Which is a combination of said intersection 
image and said running path. 

3. The lane guidance display method according to claim 
2, Wherein, 

When said target intersection is plurally in proximity in a 
roW, said intersection image generated in said intersec 
tion image generating step is a combination of the 
target intersections in proximity, and 

said running path generated in said running path gener 
ating step passes through said target intersections in 
proximity. 

4. The lane guidance display method according to claim 
2, Wherein, 

speci?ed as said target intersection in said specifying step 
are all of the intersections found on said guidance 
route; and 

displayed plurally and collectively in said displaying step 
is said lane guidance intersection image in order of said 
target intersections on said guidance route. 

5. The lane guidance display method according to claim 
2, Wherein 

said running path generated in said running path gener 
ating step is represented by one or more successive 
arroWs directing from said recommended enter lane to 
said recommended exit lane. 
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6. The lane guidance display method according to claim 
2, wherein, 

in said determining step, additionally calculated for each 
eXit lane is a lane level of recommendation, Which is 
represented by discrete or successive numbers, and 

said running path generated in said running path gener 
ating step is represented, in various manners depending 
on said lane level of recommendation, by one or more 
successive arroWs directed from said recommended 
enter lane to said recommended eXit lane. 

7. The lane guidance display method according to claim 
5, Wherein, 

in said determining step, a ground for said recommended 
enter and eXit lanes is additionally found, and 

in said displaying step, an image based on said ground is 
displayed together With said lane guidance intersection 
image. 

8. The lane guidance display method according to claim 
6, Wherein, 

in said determining step, a ground for said recommended 
enter and eXit lanes is additionally found, and 

in said displaying step, an image based on said ground is 
displayed together With said lane guidance intersection 
image. 

9. A navigation device for guiding a vehicle on a screen 
from a departure point to a destination or a stopover, said 
device comprising: 

a map data storage part for storing map data including 
lane data, Which is regarding the number of lanes and 
lane control of roads to be connected to an intersection; 

a route search part for searching for, based on said map 
data, a guidance route from the departure point to the 
destination or the stopover; 

a vehicle position detection part for detecting a vehicle 
position on said map data; 

a target intersection operation part for searching for and 
specifying, based on said guidance route and said map 
data, an intersection for guidance on said guidance 
route (hereinafter, refers to as a target intersection); 

the recommended lane operation part for determining, 
based on said guidance route, said lane data, and said 
target intersection, the recommended enter lane and the 
recommended eXit lane for said target intersection; 

a guidance part for generating, based on said recom 
mended enter and eXit lanes and said lane data, lane 
guidance data required for display on the screen; and 

an output part for displaying guidance on the screen 
according to said lane guidance data. 

10. The navigation device according to claim 9, Wherein, 
as said lane guidance data, said guidance part 

generates an intersection image for lane guidance based 
on said lane data for said target intersection, 

generates a running path Which passes through said rec 
ommended enter lane and said recommended eXit lane 
for said target intersection, and 
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generates a lane guidance intersection image Which is a 
combination of said intersection image and said run 
ning path. 

11. The navigation device according to claim 10, Wherein, 

When said target intersection is plurally in proXimity in a 
roW, said intersection image generated by said guidance 
part is a combination of the target intersections in 
proximity, and said running path generated thereby 
passes through said target intersections in proximity. 

12. The navigation device according to claim 10, Wherein 

said target intersection operation part speci?es all of the 
intersections found on said guidance route as said target 
intersection, and 

said guidance part outputs said lane guidance data to said 
output part to plurally and collectively display said lane 
guidance intersection image in order of said target 
intersections on said guidance route. 

13. The navigation device according to claim 10, Wherein 

said running path generated by said guidance part is 
represented by one or more successive arroWs directing 
from said recommended enter lane to said recom 
mended eXit lane. 

14. The navigation device according to claim 10, Wherein 

additionally calculated by said recommended lane opera 
tion part is a lane level of recommendation for each eXit 
lane represented by discrete or successive numbers, and 

said running path generated by said guidance part is 
represented, in various manners depending on said lane 
level of recommendation, by one or more successive 
arroWs directed from said recommended enter lane to 
said recommended eXit lane. 

15. The navigation device according to claim 13, Wherein 

said recommended lane operation part additionally ?nds a 
ground for said recommended enter and eXit lanes, and 

said guidance part outputs said lane guidance data to said 
output part to display an image based on said ground 
together With said lane guidance intersection image. 

16. The navigation device according to claim 14, Wherein 

said recommended lane operation part additionally ?nds a 
ground for said recommended enter and eXit lanes, and 

said guidance part outputs said lane guidance data to said 
output part to display an image based on said ground 
together With said lane guidance intersection image. 

17. Arecording medium on Which a lane guidance display 
method for guiding, on a screen, a vehicle Which lane to take 
to go through an intersection is recorded as a program 
executable on a computer, said program at least carries out 
the steps of: 

searching for a guidance route from a departure point to 
a destination or a stopover based on map data including 
lane data, Which is regarding the number of lanes and 
lane control of roads to be connected to the intersec 

tion; 

specifying an intersection for guidance (hereinafter, refers 
to as a target intersection) located on said guidance 
route; 



US 2001/0013837 A1 

determining, based on said guidance route and said lane 
data, the recommended enter lane for entering said 
target intersection and the recommended eXit lane for 
exiting therefrom; 

generating an intersection image of said target intersec 
tion for lane guidance based on said lane data; 

generating a running path for said target intersection 
Which passes through both said recommended enter 
lane and said recommended eXit lane; and 

displaying, on the screen, a lane guidance intersection 
image Which is a combination of said intersection 
image and said running path. 

18. The recording medium according to claim 17, Wherein 

said running path generated in said running path gener 
ating step is represented by one or more successive 
arroWs directing from said recommended enter lane to 
said recommended eXit lane. 

19. The recording medium according to claim 17, 
Wherein, 

in said determining step, additionally calculated for each 
eXit lane is a lane level of recommendation, Which is 
represented by discrete or successive numbers, and 
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said running path generated in said running path gener 
ating step is represented, in various manners depending 
on said lane level of recommendation, by one or more 
successive arroWs directed from said recommended 
enter lane to said recommended eXit lane. 

20. The recording medium according to claim 18, 
Wherein, 

in said determining step, a ground for said recommended 
enter and eXit lanes is additionally found, and 

in said displaying step, an image based on said ground is 
displayed together With said lane guidance intersection 
image. 

21. The recording medium according to claim 19, 
Wherein, 

in said determining step, a ground for said recommended 
enter and eXit lanes is additionally found, and 

in said displaying step, an image based on said ground is 
displayed together With said lane guidance intersection 
image. 


