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DISPLAY APPARATUS, DISPLAY METHOD, 
DISPLAY PROGRAM, AND RECORDING 
MEDIUM WITH THE DISPLAY PROGRAM 
FOR CONTROLLING DISPLAY OF AT LEAST 

A PORTION OF AMAP 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 1 1/283,923, filed on Nov. 21, 2005, which con 
tains subject matter related to Japanese Patent Application.JP 
2004-337009 filed in the Japanese Patent Office on Nov. 22, 
2004, the entire contents of which being incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a display apparatus, 
a display method, a display program, and a recording medium 
with the display program recorded therein, and can be applied 
to, for instance, a carnavigation apparatus. The present inven 
tion enables confirmation of facilities and the like in an area 
around a displayed place with simple operations by tempo 
rally Zooming out a display to provide the display with the 
original size in response to an instruction by a user as a trigger 
and also by allowing scroll operations by the user during the 
process above. 
0003. A car navigation apparatus is used for guiding a user 
to a destination by displaying a map. In the car navigation 
system as described above, it is possible to change a scale of 
a map display in response to a user's operation and also to 
scroll the display. 
0004 Various types of devices have been proposed in rela 
tion to the map display as described above, and for instance, 
Japanese Patent Laid-open No. 2000-292194 proposes a 
method of facilitating operations for scrolling by Switching a 
scrolling speed in response to a user's operation. 
0005. In the state where a map for a current position is 
being displayed on the car navigation system, sometimes a 
user wants to confirman area around the current position or to 
grasp a positional relation between the current position and 
peripheral facilities such as the nearest highway, stations, 
public facilities, and the like. In the case as described above, 
when a desired position is not display on a map for the current 
position, the user once scales down the current map display to 
confirm the desired position, and then restores the map with 
the previous scale. 
0006 Further in the case as described above, if a user 
wants to confirm a desired position with a more detailed map 
display, the user Scales down the map display once so that the 
desired position is displayed, Scrolls the map display so that 
the desired position is displayed at the center of the screen, 
scales up the map display in the State, and then has the current 
position again displayed on the map with the previous scale. 
0007. Therefore, with the type of car navigation system in 
related art, the user is disadvantageously required to repeat 
cumbersome operations for confirming facilities and the like 
in an area around a place currently being displayed. 

BRIEF SUMMARY OF THE INVENTION 

0008. The present invention was made in the light of the 
circumstances as described above, and it is desirable to pro 
vide a display apparatus, a display method, a display pro 
gram, and a recording medium with the display program 
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recorded therein enabling confirmation of facilities and the 
like in an area around a place being displaced with simple 
operations. 
0009. To solve the problems as described above, according 
to an embodiment of the present invention, a display appara 
tus includes input means for accepting an instruction by a 
user, and control means for controlling a display of the object 
to be displayed on the display means so that Zooming out of 
the display on the display means is started and then the 
Zoomed out display is Zoomed in to the original size accord 
ing to the instruction by a user as a trigger. The control means 
stops the Zooming out or Zooming in the display when scroll 
ing is instructed by the input means during a period from a 
point of time when the Zooming out is started until a point of 
time when the Zooming in is completed, and scrolls the dis 
play on the display means according to the instruction for 
scrolling. 
0010. According to an embodiment of the present inven 
tion, the display method includes the steps of Zooming in, 
after starting Zooming out a display on the display means 
according to the user's instruction as a trigger, the display to 
the original size, and Scrolling, during a period from a point of 
time when the Zooming out is started until a point of time 
when the Zooming in is finished by stopping the Zooming out 
and Zooming in the display when an instruction for Scrolling 
is inputted by the user, the display on the display means 
according to the instruction for Scrolling. 
0011. According to an embodiment of the present inven 
tion, a recording medium with a program for the display 
method recorded therein, includes the steps of Zooming in, 
after starting Zooming out a display on the display means 
according to the user's instruction as a trigger, the display to 
the original size, and Scrolling, during a period from a point of 
time when the processing for Zooming out is started until a 
point of time when the processing for Zooming in is finished 
by stopping the Zooming out and Zooming in the display when 
scrolling is instructed by the user, the display on the display 
means according to the instruction for Scrolling. 
0012. According to an embodiment of the present inven 
tion, a display apparatus includes an input section for accept 
ing the instruction by a user, and a control section for con 
trolling a display of the object to be displayed on the display 
section so that Zooming out of the display on the display 
section is started and then the Zoomed out display is Zoomed 
in to the original size according to the instruction by a user as 
a trigger. The control section stops the Zooming out or Zoom 
ing in a display when scrolling is instructed by the input 
section during a period from a point of time when the Zoom 
ing out is started until a point of time when the Zooming in is 
completed, and Scrolls the display on the display section 
according to the instruction for Scrolling. 
0013 With the configuration according to an embodiment 
of the present invention, because of the features, a user can 
confirm, for instance, peripheral facilities in a larger area 
around a current place simply by giving a trigger via input 
means. Further by instructing scrolling according to the 
necessity, even a remote site far from a point currently being 
displayed can be confirmed with simple operations. 
0014. Because of the features as described above, with the 
configuration according to an embodiment of the present 
invention, it is possible to provide a display method, a pro 
gram for the display method, and a recording medium with 
the program for the display method recorded therein enabling 
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confirmation of facilities and the like in an area around a place 
currently being displayed with simple operations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is a flow chart showing the processing 
sequence by a controller in a car navigation apparatus accord 
ing to an embodiment of the present invention; 
0016 FIG. 2 is a simplified diagram showing system con 
figuration of the car navigation apparatus according to the 
embodiment of the present invention; 
0017 FIG.3 is a block diagram showing the carnavigation 
apparatus according to the embodiment of the present inven 
tion; 
0018 FIG. 4 is a flow chart also showing the carnavigation 
apparatus according to the embodiment of the present inven 
tion; 
0019 FIG. 5 is a characteristic curve diagram illustrating 
a case where scrolling is not instructed; 
0020 FIG. 6 is a characteristic curve illustrating a case 
when scrolling is instructed when Zooming out; 
0021 FIG. 7 is a characteristic curve diagram illustrating 
a case where scrolling is instructed when Zooming in: 
0022 FIG. 8 is a flat diagram illustrating a map display 
with the characteristics shown in FIG. 5; 
0023 FIGS. 9A and 9B are flat views showing the map 
display when temporally Zoomed; and 
0024 FIG. 10 is a characteristic curve according to 
another embodiment of the present invention. 

DETAILED DESCRIPTION 

First Embodiment 

(1) Configuration According to an Embodiment 

0025 FIG. 2 is a perspective view showing a car naviga 
tion system for a car navigation system 1 according to an 
embodiment of the present invention. This car navigation 
apparatus 1 is a multi-media terminal having functions of a 
contents-providing apparatus for reproducing audio and 
Video data in addition to functions of an ordinary car naviga 
tion system has a plate-like form with a prespecified thick 
ness, and is set for use in an in-vehicle cradle 2A provided in 
a center console of a vehicle as indicated by an arrow mark A. 
0026. In this car navigation apparatus 1, terminals and the 
like for inputting and outputting various types of data are 
provided on a lower edge face thereof, and when the car 
navigation apparatus 1 is set on the in-vehicle cradle 2A, the 
car navigation apparatus 1 is connected to the in-vehicle 
cradle 2A via the terminals on the lower edge face, and, for 
instance, receives power, and further inputs and outputs vari 
ous types of data and the like required for operations thereof. 
0027. This car navigation system 1 can be removed from 
the in-vehicle cradle 2A, carried back home and set on, for 
instance, an in-house cradle 2B provided in a house as shown 
by an arrow mark B, and connected to a computer 3 or a 
television receiver 4 via the in-house cradle 2B. 
0028. The car navigation apparatus 1 is used, when con 
nected to a computer 3 via the in-house cradle2B as described 
above, for uploading or downloading various types of files 
required for operations as a multi-media terminal. For this 
purpose, the computer 3 can upload a prespecified file stored 
in the computer 3 to the car navigation apparatus 1 via the 
in-hose cradle2B, or download a prespecified file from the car 
navigation apparatus 1 in response to activation of an appli 
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cation program for the car navigation apparatus 1. In this car 
navigation apparatus 1, the files uploaded or downloaded as 
described above include files for AV contents, electronic 
mails, and map files for navigation, and further the files for AV 
contents include files for movies, television programs, and 
those for music pieces. 
0029 When the car navigation apparatus 1 is connected 
via the in-house cradle 2B to the television receiver 4, the car 
navigation apparatus 1 can provide, as a multi-media termi 
nal, various types of contents to the user, and further can have 
a map displayed on the television receiver 4 to execute pro 
cessing Such as search for a desired route relating to the 
navigation function. 
0030 To execute the processing as described above, a 
display screen 11 for displaying contents and the like thereon 
when loaded in a vehicle is provided on a front face thereof, 
and further a touch panel 39 is provided on this display screen 
11 for detecting an operation by a user. Further a power switch 
12 is provided on the right upper side of the display screen 11. 
In addition, on an operation panel arranged on the side oppo 
site to the power switch 12, operating elements 13P to 18P of 
“Source”, “Program”, “Menu”, “Display”, “Map”, and “Vol 
ume' are provided in the descending order. 
0031 FIG.3 is a block diagram showing the carnavigation 
apparatus 1 together with the related configuration. The car 
navigation apparatus 1 is connected via the in-vehicle cradle 
2A to an external unit 21. The external unit 21 is, for instance, 
provided under a seat, and Such units as a tuner unit 23 and an 
optical disk drive 24 are provided in the external unit 21. 
0032. The tuber unit 23 receives traffic information pro 
vided over television broadcast wave or by the Vehicle Infor 
mation and Communication System (VICS) under controls 
by the car navigation apparatus 1, and outputs the received 
Video data, audio data, and traffic information to the in-ve 
hicle cradle 2A. With the configuration as described above, 
the car navigation apparatus 1 can be set in the in-vehicle 
cradle 2A and used for enjoying television broadcast pro 
grams, and further can acquire traffic information and provide 
the acquired traffic information to the user. 
0033. The optical disk drive 24 reproduces data stored in 
an optical disk such as a DVD (Digital Versatile Disk), a 
compact disk, and the like and outputs the reproduced audio 
data and video data to the in-vehicle cradle 2A. With the 
configuration as described above, the car navigation appara 
tus 1 can be set in the in-vehicle cradle 2A and used for 
enjoying AV contents stored in various types of optical disks 
by means of the AUX input. 
0034. The in-vehicle cradle 2A has a GPS unit 22 and an 
audio data output unit 27 each provided therein. The GPS unit 
is a current position detecting device based on the GPS (Glo 
bal Positioning System), and detects a current position and 
outputs data concerning the detected current position under 
controls by the car navigation apparatus 1. With this configu 
ration, when set in the in-vehicle cradle 2A, the carnavigation 
apparatus 1 can execute the processing for navigation based 
on information concerning the current position detected by 
the GPS unit 22. 
0035. The output unit 27 acquires audio data and sound 
data from the car navigation apparatus 1, converts the data to 
an analog signal, and outputs the analog signal over FM 
broadcast wave or via an external output terminal. With the 
configuration as described above, the car navigation appara 
tus 1 can output, when set in the in-vehicle cradle 2A, an audio 
signal and a Sound signal to a car audio apparatus 28 with the 
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car navigation apparatus 1 loaded therein, and further outputs 
the audio signal and Sound signal via the car audio apparatus 
28. 

0036) Also another output unit as described above is pro 
vided in the in-house cradle 2B, and the output unit can output 
the audio, Sound, and video signals through a cable, and 
therefore the car navigation apparatus 1 can provide, when set 
in the in-house cradle 2B, various types of AV contents with 
the television receiver 4. 

0037. The car navigation apparatus 1 has an interface 26 
provided therein, and is connected, when set in the in-vehicle 
cradle 2A, to an interface (I/F) 25 in the in-vehicle cradle 2A 
via the interface 26, and can transact various data for the 
external unit 21 with the interface 25. 

0038. The interface 26 operates under controls by a con 
troller 33, and when the carnavigation apparatus 1 is set in the 
in-vehicle cradle 2A, the car navigation apparatus 1 can input 
and output various types of data to and from the external unit 
21, and also input and output the data transacted as described 
above to and from a BUS. In contrast, when the carnavigation 
apparatus 1 is set in the in-house cradle 2B, the car navigation 
apparatus 1 can input and output data uploaded or down 
loaded with a computer 3. 
0039. Further in the car navigation apparatus 1, an inter 
face (I/F) 31 inputs and outputs various types of data to and 
from a memory card 32 inserted into a card slot provided on 
a side face of the car navigation apparatus 1, and also inputs 
and outputs the data to and from the BUS. With the configu 
ration, the car navigation apparatus 1 can acquire a still image 
acquired, for instance, with an electronic still camera via the 
memory card 32, and also can record an acquired still image 
in the memory card 32. 
0040. A communication unit 34 is a transceiver used in a 
radio communication LAN (Local Area Network), and trans 
mits the data outputted to the BUS to the network under 
controls by the controller 33, or acquires desired data via the 
network and outputs the data to the BUS. With the configu 
ration, the carnavigation apparatus 1 can be connected via the 
communication unit 34 to the Internet to send and receive 
electronic mails. 

0041. A hard disk device (HDD) 35 records and stores 
therein programs, contents, and the like processed by the car 
navigation apparatus 1, and outputs the data to the BUS under 
controls by the controller 33. Because of the features as 
described above, the hard disk device 35 stores therein data in 
various types offiles inputted via the interfaces 26,31 from an 
external device, various types of data acquired via the com 
munication unit 34, data outputted to the external devices 
described above, and data relating to electronic mails, and 
also outputs the data to the BUS according to the necessity. 
The programs are generally provided in the state where the 
programs have been installed in the car navigation apparatus 
1, but may be downloaded from a recording medium via the 
interfaces 26, 31 or from a network with the communication 
unit 34 and recorded in the hard disk device 35. In this case, 
various types of recording media Such as an optical disk, a 
memory card, and a magnetic tape may be used as the record 
ing medium. 
0042. A display unit 37 includes, for instance, a liquid 
crystal display apparatus forming the display screen 11 
described above in relation to FIG. 2, and displays various 
types of contents and maps under controls by the controller 
33. 
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0043. An input unit 38 detects operations on a touch panel 
39 provided on the display screen 11, and includes a receiving 
unit 41 for receiving a remote control signal outputted from a 
remote commander 40, and an interface for detecting opera 
tions with the operating elements 13P to 18P for sources, 
programs, and the like, and notifies the user's operations 
received or detected as described above to the controller 33. 
With the functional configuration, in the car navigation appa 
ratus 1, operation Switching and other operations can be per 
formed by operating the operating elements 13P to 18P pro 
vided in the side section of the display screen 11, the touch 
panel 39 provided on the display screen 11, or by operating 
the remote commander 40. 

0044 Provided on the remote commander 40 are operat 
ing elements corresponding to the operating elements 13P to 
18P provided on the car navigation apparatus 1 and those for 
scrolling and other operations for selection of a menu on the 
display Screen 11, and the remote commander 40 outputs a 
remote control signal based on infrared rays in response to an 
operation of any of the operating elements. 
0045. The controller 33 is a processing unit, and executes 
processing for navigation in response to user's operations by 
executing a program recorded in the hard disk device 35 
operating in response to operations of the remote commander 
40 or the like detected via the input unit 38, and also provides 
various types of contents to the user. In this embodiment, the 
programs relating to the processing by the controller 33 are 
generally provided in the state where the programs have been 
installed in the car navigation apparatus 1, but the programs 
may be downloaded from a network such as the Internet, or 
installed from various types of recording media. Various 
types of recording media Such as an optical disk, a magnetic 
diskanda memory card may be used as the recording medium 
for the purpose described above. 
0046 When provision of contents is instructed by a user, 
the controller 33 provides video contents, music contents, and 
the like obtained from the tuner unit 23, optical disk driver 24, 
and hard disk device 35 in response to an operation by the user 
via the display unit 37 and car audio apparatus 28. When 
access to the Internet is instructed, the controller 33 activates 
browser software for connection to the Internet with the com 
munication unit 34 to display video data and the like obtained 
through the communication unit 34 on the display unit 37, and 
further outputs audio data from the output unit 27. Further 
when processing for electronic mails is instructed, the con 
troller 33 activates a mailer to display electronic mails stored 
in the hard disk device 35, or acquires the electronic mails to 
be displayed as described above via the communication unit 
34. Further the controller 33 allows to input of an electronic 
mail by a user, and transmits the electronic mail via the 
communication unit 34. When access to a still image is 
instructed, the controller 33 acquires a still image file to be 
processed from the memory card 32 or the hard disk device 
35, and displays the still image in the still image file on the 
display section37. 
0047 On the other hand, when display of a map is 
instructed by a user, the controller 33 acquires information for 
the current position from the GPS unit 22, and loads map data 
recorded in the hard disk device 35 based on the information 
for the current position. Further the controller 33 has a map 
displayed on the display unit 37 based on the map data loaded 
as described above. When processing for navigation is 
instructed by a user, the controller 33 accepts inputs Such as 
data for a destination and the like by the user, acquires infor 
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mation on the current position from the GPS section 22, and 
executes the processing for searching a route based on the 
information. The controller 33 outputs various types of infor 
mation by displaying a map according to an instruction by a 
user for providing guidance for a route to the user based on the 
route data detected as described above. 
0048. In the state where a map is being displayed as 
described above, when scrolling of the map display is 
instructed by a userby operating the remote commander 40 or 
by operating the touch panel 39, the controller 33 allows 
scrolling of the map display according to an instruction by the 
user. An instruction for scrolling by the remote commander 
40 is, for instance, by operating a joystick provided on the 
remote commander 40 or by operating a push operating ele 
ment for instructing the direction for scrolling. 
0049. When scrolling is instructed by operating the touch 
panel 39, operations are performed, for instance, for contact 
ing a position displaced in the direction in which the display 
is to be scrolled, from the center of the display screen with a 
finger or the like during a period of time for Scrolling, or for 
sliding a finger or the like contacted to the Screen in the 
direction in which the display is to be scrolled, from the centre 
thereof and kept the finger or the like contacted to the touch 
panel 39 during a period of time for scrolling. 
0050. When switching of a scale of the map display is 
instructed by a user, the controller 33 switches a scale of the 
map display step by step in response to an instruction by the 
user. An instruction for Switching a scale of the map display 
with the remote commander 40 is performed, for instance, by 
operating the operating elements for wide area display or for 
detailed display provided on the remote commander 40. An 
instruction for switching a scale with the touch panel 39 is 
performed by displaying a menu for instructing a scale of the 
map display and then selecting a desired scale on this menu. 
0051. Because of the functional configuration as described 
above, the car navigation apparatus 1 can ensure excellent 
usability like that provided by the type of car navigation 
apparatus in related art. 
0052 Further, when an instruction for temporally Zoom 
ing the map display is given by the user, the controller 33 
Zooms out the map display by executing the processing 
sequences shown in FIGS. 1 and 4 in response to the instruc 
tion for temporally Zooming as a trigger to continuously 
lower a scale of the map display, and then Zooms in the map 
display to the original scale after a prespecified period of 
time. In this step, when scrolling is instructed by a user, the 
controller stops the operation for Zooming out or for Zooming 
in, Scrolls the map display, and then Zooms in the map display 
to the original scale. 
0053. The instruction for temporally Zooming a map dis 
play as described above may be performed, for instance, by 
pressing a dedicated operating element provided on the 
remote commander 40, by lightly touching a prespecified area 
on the touch panel 39, or by inputting a trajectory having a 
prespecified form with the touch panel 39. 
0054 When the processing sequence as described above is 
started, the controller 33 flows from step SP1 to step SP2, 
determines whether or not the user's instruction is for tempo 
rally Zooming the map display. When it is determined in this 
step that the user's instruction is not for temporally Zooming 
the map display, the controller 33 flows from step SP2 to step 
SP3 and comletes the processing sequence. When it is deter 
mined in step SP2 that the user's instruction is for temporally 
scrolling the map display, the controller 33 flows from step 
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SP2 to step SP4 to lower a scale of the map display according 
to a prespecified change rate for Zooming out the map display. 
In the subsequent step SP5, the controller 33 determines 
whether or not scrolling has been instructed by the user. When 
it is determined in step SP5 that scrolling has not been 
instructed by the user, the controller 33 flows to step SP6. In 
step SP6, the controller 33 determines whether or not a scale 
for Zooming out at the current point of time is a limited value 
previously set. When it is determined in step SP6 that a scale 
for Zooming out at the current point of time is not a limited 
value previously set, the controller 33 returns from step SP6 
to step SP4. With the functional configuration as described 
above, once an instruction for temporally Zooming out a map 
display is given by a user, the controller 33 repeats the pro 
cessing steps SP4, SP5, SP6, and SP4 unless scrolling is 
instructed by the user, and lowers a scale of the map display to 
the limit value to Zoom out the map display. 
0055 Alimit value for making a determination in step SP6 
as described above is a scale value for a map display when the 
scale is Zoomed out to obtain the maximum value thereof by 
previously setting the value by a user or by setting a program 
for this processing sequence. The limit value can be set by 
multiplying a scale for a map display by a prespecified ratio 
when Zooming out is started. 
0056. When a map display is Zoomed out and a scale 
thereofreaches the limit value, processing of the controller 33 
flows from step SP6 to step SP7 upon receiving the result in 
step SP6 that a scale for Zooming out at the current point of 
time is a limit value previously set, starts time measurement 
by starting a built-in timer, and determines in Subsequent step 
SP8 whether or not scrolling is instructed by a user. When it 
is determined that Scrolling is not instructed by a user, the 
controller 33 flows to step SP9 and determines whether or not 
a prespecified period of time has passed using a timer which 
has started time measurement in step SP7. When it is deter 
mined that a prespecified period of time has not yet passed, 
processing of the controller 33 returns to step SP8. Thus, 
when a map display is Zoomed out and a scale thereofreaches 
a limit value, the controller 33 repeats the processing 
sequence in steps SP8, SP9, and SP8 unless scrolling is 
instructed by the user, and stops Zooming out to stand by for 
passage of a prespecified period of time. 
0057. When it is determined in step SP9 that a prespecified 
period of time has passed as described above, processing of 
the controller 33 shifts from step SP9 to step SP10 to increase 
a scale of the map display according to a prespecified change 
rate for Zooming in the map display. It is determined in 
subsequent step SP11 whether or not scrolling is instructed by 
a user, and when it is determined that Scrolling is not 
instructed by a user, processing of the controller 33 flows to 
step SP12. The controller 33 hereindetermines whether or not 
the scale for a current map display is the same as the original 
one, and when it is determined that the scale of a current map 
display is not the same as the original one, processing of 
controller 33 returns from step SP12 to step SP 10. Thus the 
controller 33 Zooms out the map display to the scale of a limit 
value, repeats, after passage of a prespecified period of time, 
the processing sequence in steps SP10, SP11, SP12, and 
SP10, and gradually increases the scale of the map display for 
Zooming in until the scale of the map display returns to the 
original one. 
0.058 When the scale of the map display returns to the 
original one by Zooming in, it is determined in step SP12 that 
the scale of the map display is the same as the original one, 
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and processing of the controller 33 shifts from step SP12 to 
step SP3 to complete this processing sequence. 
0059. Thus, as a change in scale of a map display is shown 
in FIG. 5 indicated by a mark LL1, the controller 33 Zooms 
out the map display to a limit value thereof according to an 
instruction for temporary Zooming, and Zooms in the map 
display to the original scale after passage of a prespecified 
period of time. In this processing sequence, the controller 33 
provides controls so that screen images for the map display 
Smoothly change when Zooming out and Zooming in. The 
controller 33 also executes processing of Zooming out and 
Zooming in so that the scale is changed linearly, namely, the 
scale is expressed by a linear function in which time is set as 
a parameter, thereby ensuring that a user does not feel odd 
about the changing map display when Zoomed out and 
Zoomed in. 
0060. On the other hand, when scrolling is instructed by a 
user upon Zooming out as described above, processing of the 
controller 33 shifts from step SP5 to step SP13 upon receiving 
the result that it is determined in step SP5 that scrolling has 
been instructed by a user. Thus the controller 33 comletes 
Zooming out, and Scrolls a map display in response to an 
instruction by the user to shift to step SP10. 
0061 Then, when scrolling is instructed by a user at the 
time point t1, as shown in FIG. 6 indicated by a mark LL2, in 
contrast to FIG. 5, the controller 33 stops Zooming out, scrolls 
a map display in response to the instruction by a user, and, 
when the instruction of scrolling by a user is completed at the 
time point t2, Zooms in the map display to the original scale. 
0062. When scrolling is instructed in the state where a map 
display is Zoomed out according to a limit value thereof, the 
controller 33 scrolls the map display in response to the 
instruction by a user, and, when the instruction of scrolling by 
a user is completed, Zooms in the map display to the original 
scale. 
0063. On the other hand, when scrolling is instructed by a 
user upon Zooming in a map display to the original scale, 
processing of the controller 33 shifts from step SP11 to step 
SP14 upon receiving the result that it is determined in step 
SP11 that scrolling is instructed by a user, and scrolls the map 
display in response to the instruction by a user to shift to step 
SP12. 

0064. Thus, when scrolling is instructed by a user at the 
time point t1, as shown in FIG. 7 indicated by a mark LL3, in 
contrast to FIG. 5, the controller 33 temporally stops Zooming 
in, Scrolls a map display in response to the instruction by a 
user, and, when the instruction of Scrolling by a user is com 
pleted at the time point t2, resumes Zooming in to display the 
map with the original scale. 
0065. With the steps described above, the car navigation 
apparatus 1 Zooms out a map display to a limit value thereof 
according to an instruction for temporary Zooming, and 
Zooms in, after passage of a prespecified period of time, the 
map display to the original scale, as a change in the area for 
the map display displayed by a display unit 37 is roughly 
shown in FIG. 8 indicated by marks L1 to L5. 
0066. Herein FIGS. 9A and 9B are display screens of the 
display unit 37 shown in contrast to FIG. 8: FIG. 9A is a flat 
view showing the map display before and after processing of 
temporary Zooming as described above, while FIG.9B is a 
flat view showing the map display Zoomed out to the limit 
value thereof by the processing of temporary Zooming. In 
these map displays, the controller 33 displays on a map a 
mark indicating an area having been displayed with the origi 
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nal scale. More specifically in this embodiment, when a scale 
of interest is equal to or less than a prespecified value in 
relation to the original scale, the controller 33 displays the 
area having been displayed with the original scale with dog 
legs on the four corners thereof, as shown in FIG.9B. When 
the scale is further reduced, the area having been displayed 
with the original scale is displayed with a rectangular hatch 
ing, and, when the scale is still further reduced, the area 
having been displayed with the original scale is displayed 
with a cursor including line segments extended in the hori 
Zontal and Vertical directions. 
0067. The controller 33 also creates a mark indicating a 
scale of a map each corresponding to the scales as described 
above on a display screen of the display unit 37. In the 
example shown in FIGS. 9A and 9B, the mark is displayed 
with a distance on a map display of interest. 

(2) Operations in the Embodiment 
0068. With the configuration as described above, in the car 
navigation apparatus 1 (Refer to FIGS. 2 and 3), a map is 
displayed on the display section 37 in response to an instruc 
tion by a user, and the car navigation apparatus 1 guides the 
user with this map to the user's destination. The user can 
Switch a scale of the map display to confirm the current 
position, and also can find a target facility by Scrolling the 
map display and checking the peripheral area. Ifrequired, the 
user can search for a target facility or set a destination by 
repeating the operations for Switching a scale of and scrolling 
the map display. 
0069. In relation to the operations performed by the user, 
in the car navigation apparatus 1, when the user specifies 
temporary Zooming by operating the touch panel 39 or the 
remote commander 40, a scale of the map display is gradually 
lowered according to the user's instruction as a trigger under 
controls by the controller 33 to Zoom out the map display, and 
after passage of a prespecified period of time, the map display 
is Zoomed in to the original scale (Refer to FIGS. 1, 4, 5, and 
8). 
(0070. With the operations as described above, for 
instance, when a user wants to confirm a facility in a periph 
eral area around the current position, the map display is 
Zoomed out and a wide area is temporally shown in the car 
navigation apparatus 1 simply by instructing temporally 
Zooming out the map display, and therefore the user can 
confirm the target facility or the like with simple operations. 
Further because the Zooming out is provided as a transitional 
display, the user can receive an instruction for car navigation, 
for instance, with the map display without intentionally 
returning the scale of the map display to the original one, and 
thus the user can confirm a facility or the like in the peripheral 
area with simple operations and then successively receive 
various types of information ordinarily provided by the car 
navigation apparatus 1. 
0071. Sometimes a user wants to temporally Zoom out the 
map display for confirming a target facility and then check the 
area around the target facility more precisely. 
0072 To satisfy the user's needs as described above, the 
car navigation apparatus 1, when scrolling is instructed by a 
user during execution of the processing for temporally Zoom 
ing the map display, the operation for Zooming out or Zoom 
ing in the map display is stopped and the map display is 
scrolled according to the user's instruction, and then the map 
display is Zoomed in to the original scale (Refer to FIGS. 6 
and 7). Because of the feature, the user can precisely confirm 
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and check a map showing a target facility or the like during 
the processing for temporally Zooming out the map display, 
while the map display is Zoomed out and provided with a 
certain scale, and further during the processing for Zooming 
in the map display, only by Scrolling the map display so that 
the target position comes to a Substantially central portion of 
the display Screen. 
0073. Because of the features as described above, with the 
car navigation apparatus 1, the user can easily check a facility 
or the like in an area around the place currently being dis 
played with simple operations. 
0074. When the user instructs scrolling while the map 
display is temporally Zoomed out, it is considered that the 
user finds a destination during the operation for Zooming out 
and instructs scrolling, and in this case, the operation for 
scrolling is completed, and a scale of the map display is 
returned to the original scale for Zooming in (Refer to FIG. 6). 
0075. In the case as described above, the time required for 
temporally Zooming the map display can be minimized, and a 
detailed map of the place desired by the user can be displayed 
quickly, so that the convenience for use can be improved. 
0076. When the user instructs scrolling while the map 
display is Zoomed out and being displayed with a certain 
scale, the map display can be Zoomed in to the original scale 
by completing the operation for scrolling without the need for 
waiting passage of the display period. 
0.077 Because of the feature, also in this case, the time 
required for temporally Zooming the map display can be 
minimized, and a detailed map of the place desired by the user 
can be displayed quickly, so that the convenience for use can 
be improved. 
0078. On the other hand, when the user instructs scrolling 
during the operation for Zooming in the map display, the 
operation for Zooming in is Suspended with the scroll pro 
cessing executed, and then the operation for Zooming in the 
map display is resumed to return a scale of the map display to 
the original scale. With the feature as described above, in a 
case where a user once has a destination displayed at a Sub 
stantially central portion of the screen by scrolling, but the 
destination goes out or is going out of the screen due to 
excessive scroll, the user can confirm the destination and the 
like with the detailed map by again scrolling the display, 
which also contributes to improvement of the usability of the 
car navigation system. 

(3) Effects and Advantages Provided in the 
Embodiment 

0079. With the configuration as described above, the car 
navigation apparatus 1 according to an embodiment of the 
present invention makes it possible to temporally Zoom out a 
map display for displaying the map display with the original 
scale in response to an instruction by a user as a trigger, and 
enables confirmation of facilities and the like in an area 
around the place currently being displayed with simple opera 
tions by allowing an Scrolling operation by the user during the 
operations for Zooming out and in the map display. 
0080. In a case where the operation for Zooming out the 
map display is once started and an instruction for Scrolling is 
not provided via the input unit before the operation for Zoom 
ing in the map display is finished, when the size of a display 
on the display unit comes to a limit value in association with 
the operation for Zooming out the map display, the operation 
for Zooming out the map display is suspended and then the 
scale of the map display is Zoomed in to the original scale 
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after passage of a prespecified period of time, and therefore 
when the user wants to confirm the area around the place 
currently being displayed, the user can check and confirm the 
peripheral area with simple operations only by giving a trig 
ger, which ensures improvement of the usability. 
I0081. In a case where the operation for Zooming out a map 
display is started and scrolling is instructed with the input unit 
before the size of the display comes to the limit value, the 
scrolling operation is completed with the display Zoomed in 
to the original size, so that the time required for an operation 
for temporally Zooming out the map display can be mini 
mized and a detailed map for a place desired by the user can 
be displayed, which also contributes to improvement of the 
usability. 
I0082 In a case where, after the size of the map display 
comes to the limit value, Scrolling is instructed with the input 
unit within a prespecified period of time, the time required to 
the operation for temporally Zooming out the map display can 
be minimized and a place desired by the user can be displayed 
with the detailed map also by completing the scroll operation 
and Zooming in the display on the display unit to the original 
size, which contributes to improvement of the usability. 
I0083. With the present invention, a display as an object for 
scrolling is a map, and therefore when the present invention is 
applied to a map display or a car navigation apparatus, the 
usability can be improved. 

Second Embodiment 

I0084. A car navigation apparatus according to this 
embodiment of the present invention has the configuration as 
described with reference to FIGS. 2 and 3, and with the car 
navigation apparatus, an operation for Zooming in a map 
display can be started during the processing to temporally 
Zooming the map display by operating the remote com 
mander 40 or the touchpanel39. The carnavigation apparatus 
according to this embodiment has the same configuration as 
that of the car navigation apparatus 1 according to First 
Embodiment excluding the detailed points relating to the 
operation for Zooming in performed during the operation for 
temporally Zooming out, so that descriptions thereofare pro 
vided below by referring to the configurations shown in FIGS. 
2 and 3 according to the necessity. 
0085. Because of the features as described above, in the 
car navigation apparatus 1 according to this embodiment, 
when the operation for Zooming out a map display starts in 
response to an instruction for temporary Zooming as a trigger 
and a scale of the display comes to the limit value, the con 
troller completes the operation for Zooming out the map dis 
play. Further in the state when the map display is Zoomed in 
as described above, or when the operation for Zooming out the 
map display is finished and the map is displayed with a scale 
based on the limit value, if an Zooming-in operation for tem 
porary Zooming is instructed by a user, the map display is 
Zoomed in to the original scale in response to the instruction 
as a trigger. 
I0086. When a user instructs scrolling during the operation 
for temporary Zooming, the controller 33 executes the pro 
cessing for scrolling as described in First Embodiment. In this 
case, if a user instructs scrolling after the map display is 
Zoomed out and while the map is displayed with the scale 
based on the limit value, the map display is returned to the 
original scale with response to the completion of Scrolling 
like in First Embodiment without waiting for an instruction 
by the user. 
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0087. In this embodiment, by starting the operation for 
Zooming in a map display in response to an instruction by a 
user as a trigger during the operation for temporary Zooming, 
for instance, the processing for searching an area around the 
current position for a long time can be executed by reflecting 
the user's intention during the processing for Zooming in the 
map display, which also contributes the usability. 
0088. Further in the case described above, when the user 
instructs Scrolling while the map display is Zoomed out and is 
being displayed with a scale based on the limit value, by 
completing the scroll processing and Zooming in the display 
on the display unit to the original size, the time required for 
the operation for temporally Zooming a map display can be 
minimized and a place desired by the user can be displayed 
with a detailed map, which contributes to improvement of the 
usability. 

Third Embodiment 

0089. In this embodiment, with the configuration accord 
ing to First Embodiment as shown in FIG. 10, when tempo 
rary Zooming is again instructed by a user during the process 
ing sequence in which a map display is Zoomed out according 
to an instruction for temporary Zooming, the map display is 
displayed with a scale based on the limit value, and then the 
display is Zoomed in to the original scale, the map display is 
again Zoomed out to a scale based on the limit value corre 
sponding to the current scale of the map display as a refer 
ence, and then the map display is Zoomed in to the original 
scale after passage of a prespecified period of time. FIG. 10 
shows a case in which a user instructs temporary Zooming 
again during the operation for Zooming in the map display. 
0090. Because of the features as described above, it is 
possible to Zoom out a map display up to a desired scale for 
checking by repeatedly inputting a trigger for temporary 
Zooming according to the necessity, and further the operation 
described above can be repeated until a desired destination is 
detected, so that the usability can be improved. 

Fourth Embodiment 

0091. Descriptions of the embodiments above assume a 
case where an operation for Zooming out a map is limited 
based on a limit value, but the present invention is not limited 
to this configuration, and the limit value is not always 
required to be provided. 
0092. Descriptions of the embodiments above assume a 
case where a scale for Zooming out or Zooming in is set by a 
linear function employing time as a parameter so that the 
scale is changed linearly, but the present invention is not 
limited to the configuration, and various functions such as a 
quadratic function or an exponential function may be 
employed in place of the linear function for changing a scale 
for Zooming out or in the map display. Further time may be 
used as a parameter in place of a display scale for specifying 
the size of a display to set a change of a scale in Zooming out 
or in the map display. 
0093. Descriptions of the embodiments above assume a 
case where the present invention is applied to an ordinary flat 
map display, but the present invention is not limited to this 
configuration, and may be applied to a map display having the 
so-called perspective form. 
0094. Descriptions of the embodiments above assume a 
case where the present invention is applied to a map display 
on a car navigation system, but the present invention is not 
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limited to this configuration, and the present invention may be 
applied, for instance, to map displays in various types of 
apparatus Such as those on a personal computer. Further in 
addition to the case where the map is displayed, the present 
invention may widely be applied to various cases including 
design drawings such as wiring diagrams, various types of 
images such as aerial photographs, and further to three-di 
mensional structures or displays in which a view point for a 
three-dimensional object is moved. 
0.095 The present invention relates to a display apparatus, 
a display method, a display program, and a recording medium 
with the display program recorded therein, and can be applied 
to, for instance, a car navigation system. 
0096. Although the invention herein has been described 
with reference to particular embodiments, it is to be under 
stood that these embodiments are merely illustrative of the 
principles and applications of the present invention. It is 
therefore to be understood that numerous modifications may 
be made to the illustrative embodiments and that other 
arrangements may be devised without departing from the 
spirit and scope of the present invention as defined by the 
appended claims. 

1. A display apparatus, comprising: 
display means for displaying at least a portion of an image: 
input means for accepting instructions provided by a user; 

and 
control means for controlling display of the at least portion 

of the image on the display means such that the input 
means accepting an instruction to carry out temporary 
Zooming without any scrolling triggers (i) automatic 
gradual Zooming out of the display from its original 
scale until the scale reaches a first limit value and (ii) 
Subsequent automatic gradual Zooming in of the Zoomed 
out display until the display is returned to the original 
Scale, 

wherein in response to the input means accepting an 
instruction for Scrolling after the automatic gradual 
Zooming out is started but before the automatic gradual 
Zooming in is completed, the control means stops the 
automatic gradual Zooming out or Zooming in of the 
display and then scrolls the display according to the 
instruction for Scrolling. 

2. The display apparatus according to claim 1, wherein 
upon no instruction for scrolling being provided to the input 
means by the user after the automatic gradual Zooming out of 
the display is started but before the automatic gradual Zoom 
ing in is started and the scale of the display reaches the limit 
value during the Zooming out, the control means automati 
cally carries out the Zooming in after a specified period of 
time has elapsed after the Zooming out reaches the limit value. 

3. The display apparatus according to claim 2, wherein in 
response to the instruction for Scrolling being provided to the 
input means by the user after the scale of the display reaches 
the limit value but before the specified period of time has 
elapsed, the control means controls the display means to 
scroll the display according to the instruction for scrolling 
and then to Zoom in to the original scale after completion of 
the scrolling. 

4. The display apparatus according to claim 2, wherein in 
response to the instruction for Scrolling being provided to the 
input means by the user after the specified period of time has 
elapsed, the control means controls the display means to 
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scroll the display according to the instruction for scrolling 
and then to Zoom in to the original scale after completion of 
the scrolling. 

5. The display apparatus according to claim 1, wherein the 
control means controls the display means to gradually Zoom 
in to return to the original scale using each of the one or more 
instructions accepted by the input means as a trigger. 

6. The display apparatus according to claim 5, wherein in 
response to the instruction for scrolling being accepted by the 
input means after the Zooming out is completed, the control 
means controls the display means to scroll the display accord 
ing to the instruction for Scrolling and then to Zoom in to the 
original scale after completion of the scrolling. 

7. The display apparatus according to claim 1, further 
comprising: current position detecting means for detecting a 
current position on the image, wherein the control means 
executes processing of a route search from the detected cur 
rent position to a destination that is set by the user using the 
input means and then displays the image on the display means 
according to a route determined by processing a route search. 

8. The display apparatus according to claim 1, wherein the 
input means accepting another instruction for temporary 
Zooming without Scrolling after the automatic gradual Zoom 
ing in is started but before being completed, triggers (i) stop 
ping of the automatic gradual Zooming in of the display, (ii) 
automatic gradual Zooming out of the display that is carried 
out until the scale of the display on the display means Sur 
passes the first limit value and reaches a second limit value, 
and (iii) Subsequent automatic gradual Zooming in of the 
Zoomed out display until the display is returned to the original 
scale. 

9. The display apparatus according to claim 1, wherein the 
image is selected from the group consisting of a drawing, a 
diagram, a photograph, and a representation of a three-dimen 
sional object. 

10. A display method for displaying at least a portion of an 
image, the method comprising: 

accepting instructions provided by a user, and 
controlling a display of the at least portion of animage Such 

that accepting an instruction to carry out temporary 
Zooming without any scrolling triggers (i) automatic 
gradual Zooming out of the display from its original 
scale that is carried out until the scale of the display 
reaches a first limit value and (ii) Subsequent automatic 
gradual Zooming in of the Zoomed out display until the 
display is returned to the original scale, and Such that 
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in response to accepting an instruction for scrolling after 
the automatic gradual Zooming out is started but before 
the automatic gradual Zooming in is finished, 
stopping the automatic gradual Zooming out or the 

gradual Zooming of the display, and 
then scrolling the display according to the instruction for 

scrolling. 
11. A recording medium having recorded thereon a com 

puter-readable program for carrying out a method for display 
ing at least a portion of an image, the method comprising: 

accepting instructions provided by a user, and 
controlling a display of the at least portion of animage Such 

that accepting an instruction to carry out temporary 
Zooming without any scrolling triggers (i) automatic 
gradual Zooming out of the display from its original 
scale that is carried out until the scale of the display 
reaches a first limit value and (ii) Subsequent automatic 
gradual Zooming in of the Zoomed out display until the 
display is returned to the original scale, and Such that 

in response to accepting an instruction for scrolling after 
the automatic gradual Zooming out is started but before 
the automatic gradual Zooming in is finished, 
stopping the automatic gradual Zooming out or the 

gradual Zooming of the display, and 
then scrolling the display according to the instruction for 

scrolling. 
12. A display apparatus, comprising: 
a display section that displays at least a portion of animage: 
an input section that accepts instructions provided by a 

user, and 
a control section that controls a display of the at least 

portion of an image on the display section Such that the 
input section accepting an instruction to carry out tem 
porary Zooming without any scrolling triggers (i) auto 
matic gradual Zooming out of the display from its origi 
nal scale until the scale of the display on the display 
means reaches a first limit value and (ii) Subsequent 
automatic gradual Zooming in of the Zoomed out display 
until the display is returned to the original scale, 

wherein in response to the input section accepting an 
instruction for Scrolling after the automatic gradual 
Zooming out is started but before the automatic gradual 
Zooming in is completed, the control section stops the 
automatic gradual Zooming out or Zooming in of the 
display and then scrolls the display according to the 
instruction for Scrolling. 
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