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INFORMATION PROCESSING APPARATUS OF 
ON-VEHICLE TYPE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to an infor 
mation processing apparatus of an on-vehicle type such as 
an audio apparatus of the on-vehicle type, and more par 
ticularly to an information processing apparatus of an on 
vehicle type, Which is mounted on a vehicle and Which has 
a fan for cooling and/or removing dust. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, it is general that an audio appara 
tus such as a so-called car-radio, a cassette deck, a CD 
(Compact Disc) player or the like is mounted in a room or 
cabin of the vehicle, so as to serve music etc., to the users 
or passengers on the vehicle by the audio apparatus. 

[0005] Recently, a so-called navigation apparatus is also 
generaliZed, Which has a display device such as an LCD 
(Liquid Crystal Display) device or the like in the cabin of the 
vehicle and helps a movement of the vehicle by displaying 
a necessary map etc., on the display device. 

[0006] In such an audio apparatus or a navigation appa 
ratus, a device Which generates heat during the operation 
thereof (e.g., a CPU, an ampli?er or the like) and a device 
Which should not be heated up to a certain high temperature 
during the operation thereof (e.g., an MD (Mini Disc) drive 
or the like) may be commonly built-in. Thus, a fan for 
cooling is often built-in so as to restrain the temperature 
increase by heat from the device generating the heat. 

[0007] When the supply of the electric poWer With respect 
to the audio apparatus or the navigation apparatus is started, 
the rotation of the fan is started at the same time so as to 
perform the cooling operation While the rotation speed of the 
fan (Which is de?ned as a rotation number per unit time, 
hereinbeloW) is constant. 

[0008] There is recently such a tendency that the silence 
Within the cabin is regarded as an important factor. 

[0009] HoWever, even if the cabin is designed to attach 
importance onto the silence, since the audio apparatus or the 
navigation apparatus is mounted in the cabin of the vehicle, 
the silence cannot be preserved because of the bloWing 
sound due to the rotation of the fan Within the audio 
apparatus or the navigation apparatus, Which is a problem. 

[0010] On the other hand, if the rotation speed of the fan 
is reduced since too much importance is attached onto the 
silence Within the cabin, the cooling function of the fan 
cannot be ful?lled, so that the audio apparatus or the 
navigation apparatus may be failed due to the heat, Which is 
another problem. 

SUMMARY OF THE INVENTION 

[0011] It is therefore an object of the present invention to 
provide an information processing apparatus of an on 
vehicle type, Which can operate a fan for cooling or remov 
ing dust While preserving the silence in a cabin of the vehicle 
and at the same time preserving the rotation speed necessary 
for the fan, Which is high enough to appropriately function. 
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[0012] The above object of the present invention can be 
achieved by a ?rst information processing apparatus of an 
on-vehicle type provided With: a fan; a detecting device for 
detecting an operation status of a vehicle; and a controlling 
device, such as a CPU or the like, for controlling a rotation 
speed of the fan in accordance With the detected operation 
status. 

[0013] According to the ?rst information processing appa 
ratus of the present invention, since the rotation speed of the 
fan is controlled in accordance With the operation status of 
the vehicle, it is possible to preserve the silence in the cabin 
of the vehicle as the unnecessary bloWing sound of the fan 
is restrained by decreasing the rotation speed in case that the 
priority is given to the silence, for eXample. It is also 
possible to preserve the necessary rotation speed of the fan 
to ful?ll the cooling function, the dust sucking function or 
the like, by increasing the rotation speed in case that the 
priority is not given to the silence (but to the prevention 
against a failure of the information processing apparatus, for 
example). 
[0014] In this manner, it is possible to preserve both of the 
silence in the cabin and the necessary rotation speed of the 
fan, depending upon the operation status of the vehicle. 

[0015] In one aspect of the ?rst information processing 
apparatus of the present invention, the detecting device 
comprises a silence degree detecting device, such as a voice 
microphone or the like, for detecting a degree of silence 
Within a cabin of the vehicle, and the controlling device sets 
the rotation speed to a loW speed or stops a rotation of the 
fan if the detected degree of silence is higher than a 
threshold degree of silence, Which may be set in advance or 
may be changed in operation, and sets the rotation speed to 
a high speed, Which is higher than the loW speed, if the 
detected degree of silence is not higher than the threshold 
degree of silence. 

[0016] According to this aspect, since the fan is rotated at 
the loW speed or the rotation of the fan is stopped in case that 
it is silent in the cabin, and since the fan is rotated at the high 
speed in case that it is not silent in the cabin, it is possible 
to preserve both of the silence in the cabin by restraining the 
bloWing sound of the fan and the necessary rotation speed of 
the fan. 

[0017] In another aspect of the ?rst information processing 
apparatus of the present invention, the detecting device 
comprises a vehicle speed detecting device, such as a travel 
distance sensor or the like, for detecting a moving speed of 
the vehicle on the basis of a vehicle speed pulse signal 
outputted in response to the moving speed, and the control 
ling device sets the rotation speed to a loW speed, Which is 
loWer than a reference rotation speed, or stops a rotation of 
the fan if the detected moving speed is not higher than a 
threshold moving speed, Which may be set in advance or 
may be changed in operation. 

[0018] According to this aspect, since the fan is rotated at 
the loW speed or the rotation of the fan is stopped in case that 
the vehicle is moving sloWly, it is possible to preserve the 
silence in the cabin more surely. 

[0019] In another aspect of the ?rst information processing 
apparatus of the present invention, the detecting device 
comprises a vehicle speed detecting device, such as a travel 
distance sensor or the like, for detecting a moving speed of 
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the vehicle on the basis of a vehicle speed pulse signal 
outputted in response to the moving speed, and the control 
ling device sets the rotation speed to a high speed, Which is 
higher than a reference rotation speed, if the detected 
moving speed is higher than a threshold moving speed, 
Which may be set in advance or may be changed in opera 
tion. 

[0020] According to this aspect, since the fan is rotated at 
the high speed in case that the vehicle is moving fast, it is 
possible to preserve the necessary rotation speed of the fan 
if it can be assumed that it is not necessary to preserve the 
silence in the cabin as the vehicle is moving fast. 

[0021] In another aspect of the ?rst information processing 
apparatus of the present invention, the detecting device 
comprises a vibration detecting device, such as an angular 
velocity sensor or the like, for detecting a vibration of the 
vehicle, and the controlling device sets the rotation speed to 
a loW speed, Which is loWer than a reference rotation speed, 
or stops a rotation of the fan if the detected vibration 
indicates the operation status that the vehicle is not moving. 

[0022] According to this aspect, since the fan is rotated at 
the loW speed or the rotation of the fan is stopped in case that 
the vehicle is not moving, it is possible to preserve the 
silence in the cabin more surely. 

[0023] In another aspect of the ?rst information processing 
apparatus of the present invention, the detecting device 
comprises a vibration detecting device, such as an angular 
velocity sensor or the like, for detecting a vibration of the 
vehicle, and the controlling device sets the rotation speed to 
a high speed, Which is higher than a reference rotation speed, 
if the detected vibration indicates the operation status that 
the vehicle is vibrating by a certain magnitude. 

[0024] According to this aspect, since the fan is rotated at 
the high speed in case that the vehicle is vibrating, it is 
possible to preserve the necessary rotation speed of the fan 
if it can be assumed that it is not necessary to preserve the 
silence in the cabin as the vehicle is vibrating. 

[0025] In another aspect of the ?rst information processing 
apparatus of the present invention, the information process 
ing apparatus further comprises a sound detecting unit, such 
as a voice microphone or the like, for detecting a sound in 
a cabin of the vehicle, and the controlling device sets the 
rotation speed to a high speed, Which is higher than a 
reference rotation speed, if a sound volume of the detected 
sound is not smaller than a threshold volume, Which may be 
set in advance or may be changed in operation, regardless of 
a detection result of the detecting device. 

[0026] According to this aspect, it is possible to preserve 
the necessary rotation speed of the fan in case that it is not 
actually silent in the cabin regardless of the operation status 
of the vehicle. 

[0027] In another aspect of the ?rst information processing 
apparatus of the present invention, the information process 
ing apparatus further comprises a sound detecting unit, such 
as a voice microphone or the like, for detecting a sound in 
a cabin of the vehicle, and the controlling device sets the 
rotation speed to a loW speed, Which is loWer than a 
reference rotation speed, or stops a rotation of the fan if a 
sound volume of the detected sound is not larger than a 

Aug. 2, 2001 

threshold volume, Which may be set in advance or may be 
changed in operation, regardless of a detection result of the 
detecting device. 

[0028] According to this aspect, it is possible to restrain 
the generation of the bloWing sound of the fan, Which 
disturbs the silence in the cabin, in case that it is actually 
silent in the cabin regardless of the operation status of the 
vehicle. 

[0029] In another aspect of the ?rst information processing 
apparatus of the present invention, the information process 
ing apparatus further comprises a temperature detecting unit, 
such as a thermistor or the like, for detecting a temperature 
Within the information processing apparatus, and the con 
trolling device sets the rotation speed to a high speed, Which 
is higher than a reference rotation speed, if the detected 
temperature is not loWer than a threshold temperature, Which 
may be set in advance or may be changed in operation, 
regardless of a detection result of the detecting device. 

[0030] According to this aspect, it is possible to cool the 
information processing apparatus by rotating the fan at the 
high speed, in case that the temperature in the information 
processing apparatus is actually high, regardless of the 
operation status of the vehicle. 

[0031] In another aspect of the ?rst information processing 
apparatus of the present invention, the information process 
ing apparatus further comprises a temperature detecting unit, 
such as a thermistor or the like, for detecting a temperature 
Within the information processing apparatus, and the con 
trolling device sets the rotation speed to a loW speed, Which 
is loWer than a reference rotation speed, or stops a rotation 
of the fan if the detected temperature is not higher than a 
threshold temperature, Which may be set in advance or may 
be changed in operation, regardless of a detection result of 
the detecting device. 

[0032] According to this aspect, it is possible to preserve 
the silence in the cabin, by restraining the unnecessary 
bloWing sound of the fan, in case that the temperature in the 
information processing apparatus is actually loW, regardless 
of the operation status of the vehicle. 

[0033] The above object of the present invention can be 
also achieved by a second information processing apparatus 
of an on-vehicle type provided With: a fan; a sound volume 
detecting device, such as a noise microphone or the like, for 
detecting a sound volume of a sound generated in a cabin of 
a vehicle; and a controlling device, such as a CPU or the like, 
for controlling a rotation speed of the fan in accordance With 
the detected sound volume. 

[0034] According to the second information processing 
apparatus of the present invention, since the rotation speed 
of the fan is controlled in accordance With the sound volume 
of the sound in the cabin, it is possible to preserve the silence 
in the cabin of the vehicle as the unnecessary bloWing sound 
of the fan is restrained by decreasing the rotation speed in 
case that the priority is given to the silence, for eXample. It 
is also possible to preserve the necessary rotation speed of 
the fan to ful?ll the cooling function, the dust sucking 
function or the like, by increasing the rotation speed in case 
that the priority is not given to the silence (but to the 
prevention against a failure of the information processing 
apparatus, for example). 
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[0035] In this manner, it is possible to preserve both of the 
silence in the cabin and the necessary rotation speed of the 
fan, depending upon the operation status of the vehicle. 

[0036] In one aspect of the second information processing 
apparatus of the present invention, the controlling device 
sets the rotation speed to a loW speed, Which is loWer than 
a reference rotation speed, or stops a rotation of the fan if the 
detected sound volume is not larger than a threshold volume, 
Which may be set in advance or may be changed in opera 
tion. 

[0037] According to this aspect, since the fan is rotated at 
the loW speed or the rotation of the fan is stopped in case that 
it is silent in the cabin, it is possible to preserve the silence 
in the cabin by restraining the unnecessary bloWing sound of 
the fan. 

[0038] In another aspect of the second information pro 
cessing apparatus of the present invention, the controlling 
device sets the rotation speed to a high speed, Which is 
higher than a reference rotation speed, if the detected sound 
volume is larger than a threshold volume, Which may be set 
in advance or may be changed in operation. 

[0039] According to this aspect, since the fan is rotated at 
the high speed in case that it is not silent in the cabin, it is 
possible to preserve the necessary rotation speed of the fan 
in case that it is not actually silent in the cabin. 

[0040] In another aspect of the second information pro 
cessing apparatus of the present invention, the information 
processing apparatus further comprises a temperature 
detecting unit, such as a thermistor or the like, for detecting 
a temperature Within the information processing apparatus, 
and the controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, if the 
detected temperature is not loWer than a threshold tempera 
ture, Which may be set in advance or may be changed in 
operation, regardless of a detection result of the sound 
volume detecting device. 

[0041] According to this aspect, it is possible to cool the 
information processing apparatus by rotating the fan at the 
high speed in case that the temperature in the information 
processing apparatus is actually high, regardless of the 
sound volume of the sound in the cabin. 

[0042] In another aspect of the second information pro 
cessing apparatus of the present invention, the information 
processing apparatus further comprises a temperature 
detecting unit, such as a thermistor or the like, for detecting 
a temperature Within the information processing apparatus, 
and the controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, or 
stops a rotation of the fan if the detected temperature is not 
higher than a threshold temperature, Which may be set in 
advance or may be changed in operation, regardless of a 
detection result of the sound volume detecting device. 

[0043] According to this aspect, it is possible to preserve 
the silence in the cabin as the unnecessary bloWing sound of 
the fan is restrained by rotating the fan at the loW speed in 
case that the temperature in the information processing 
apparatus is actually loW, regardless of the sound volume of 
the sound in the cabin. 

[0044] The above object of the present invention can be 
also achieved by a third information processing apparatus of 
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an on-vehicle type provided With: a fan; at least tWo of an 
operation status detecting device, such as a noise micro 
phone or the like, for detecting an operation status of a 
vehicle, a sound detecting unit, such as a voice microphone 
or the like, for detecting a sound in a cabin of the vehicle and 
a temperature detecting unit, such as a thermistor or the like, 
for detecting a temperature Within the information process 
ing apparatus; and a controlling device, such as a CPU or the 
like, for setting a rotation speed of the fan to a high speed, 
Which is higher than a reference rotation speed, if a detected 
value of at least one of the operation status detecting device, 
the sound detecting unit and the temperature detecting unit 
is higher than a threshold value, Which is set in advance for 
each of the operation status detecting device, the sound 
detecting unit and the temperature detecting unit. 

[0045] According to the third information processing 
apparatus of the present invention, since the rotation speed 
of the fan is set to the high speed in case that the detected 
value of either one of the detecting device is not less than the 
threshold value thereof, i.e., in case that the generation of the 
bloWing sound of the fan is admitted, it is possible to 
preserve the necessary rotation speed of the fan, as the 
occasion demands. 

[0046] In another aspect of the ?rst information processing 
apparatus of the present invention, in another aspect of the 
second information processing apparatus of the present 
invention or in one aspect of the third information process 
ing apparatus of the present invention, the information 
processing apparatus reproduces information supplied from 
a plurality of kinds of sources. 

[0047] According to this aspect, in case that the informa 
tion is reproduced in the cabin, it is possible to preserve both 
of the silence in the cabin and the necessary rotation speed 
of the fan, by controlling the rotation speed of the fan as the 
occasion demands. 

[0048] The nature, utility, and further features of this 
invention Will be more clearly apparent from the folloWing 
detailed description With respect to preferred embodiments 
of the invention When read in conjunction With the accom 
panying draWings brie?y described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] FIG. 1 is a block diagram shoWing a schematic 
construction of an information processing apparatus as an 
embodiment of the present invention; and 

[0050] FIG. 2 is a flow chart shoWing a fan controlling 
routine of the embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0051] Embodiments of the present invention Will be noW 
explained, With reference to FIG. 1 and FIG. 2. In the 
folloWing embodiments, the present invention is applied to 
an information processing apparatus, Which is mounted on a 
vehicle, can reproduce audio information (Which is de?ned 
as information including music information as Well as other 
sound information, hereinbeloW) recorded on a CD, a DVD 
(Which is an optical disc Whose record density is improved 
to be about several times of that of the CD) or the like, and 
can also perform the navigation process to help the move 
ment of the vehicle While displaying the map or the like. 
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[0052] At ?rst, the structure of the information processing 
apparatus and a schematic operation of the embodiment is 
explained With reference to FIG. 1. 

[0053] As shoWn in FIG. 1, an information processing 
apparatus S as the embodiment is provided With: a CPU 1 
serving as one example of a controlling device; a GPS 
(Global Positioning System) antenna 2; a GPS receiver 3; a 
thermistor 4 serving as one example of a detecting device 
and a temperature detecting unit; a travel distance sensor 5 
as examples of the detecting device and a speed detecting 
device; an angular velocity sensor 6 having a gyro sensor 
etc., serving as examples of the detecting device and a 
vibration detecting device; an AD (Analog to Digital) con 
vertor 7; a voice microphone 8 as examples of the detecting 
device, a degree of silence detecting device and a sound 
detecting unit; a codec unit 9; a noise microphone 10 as 
examples of the detecting device, the sound detecting unit, 
a sound volume detecting device and an operation status 
detecting device; an echo canceller 11; a ROM drive 12 
including a CD-ROM (CD-Read Only Memory) drive or a 
DVD-ROM drive; an MD drive 13; a cassette deck 14; a 
tuner 15 including a radio tuner receiving a radio broadcast 
electric Wave and a television tuner for receiving a television 
broadcast electric Wave; an electric poWer source 16 for a 
fan; an electronic volume 17; a fan 18 for cooling an internal 
space of the information processing apparatus S; an ampli 
?er 19; a left front speaker 20 disposed at a left front side 
With respect to an advancing direction of the vehicle Within 
the cabin; a right front speaker 21 disposed at a right front 
side With respect to the advancing direction With in the 
cabin; a left rear speaker 22 disposed at a left rear side With 
respect to the advancing direction Within the cabin; and a 
right rear speaker 23 disposed at a right rear side With 
respect to the advancing direction With in the cabin. 

[0054] Next, the schematic operation of each constitu 
tional element is explained. 

[0055] At ?rst, the GPS receiver 2 receives an electric 
Wave from a GPS satellite to thereby generate a reception 
signal Srg and outputs it to the GPS receiver 3. 

[0056] By this, the GPS receiver 3 generates the absolute 
aZimuth data of the self vehicle as Well as the GPS mea 
surement data on the basis of the reception signal Srg to 
thereby generate a GPS signal Sgps including those data and 
outputs it to the CPU 11. 

[0057] Along With this, the thermistor 4 detects a tem 
perature Within the information processing apparatus S 
(especially at a peripheral portion of the MD drive 13, the 
CPU 1 and the ampli?er 19) to thereby generate a tempera 
ture signal Stm and outputs it to the CPU 1. 

[0058] The travel distance sensor 5 calculates the number 
of pulses per one rotation of the Wheel of the vehicle by 
counting the number of pulses in a vehicle speed pulse signal 
outputted in accompaniment With the rotation of the Wheel 
to thereby generate a travel data signal Spl, Which includes 
speed data and travel distance data on the basis of the 
number of pulses per one rotation, and outputs it to the CPU 
1. 

[0059] Further, the angular velocity sensor 6 detects the 
angular velocity of the vehicle at the time of changing the 
direction of the vehicle to thereby generate the angular 
velocity data and the relative aZimuth data. The angular 
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velocity sensor 6 also detects the degree of the vibration of 
the vehicle to thereby generate the vibration data. Then, the 
angular velocity sensor 6 generates a gyro signal Sgy 
including those data and outputs it to the AD converter 7. By 
this, the AD converter 7 digitiZes the gyro signal Sgy to 
thereby generate a digital gyro signal Sdgy and outputs it to 
the CPU 1. 

[0060] On the other hand, the voice microphone 8, Which 
is disposed at a vicinity of the steering Wheel for example, 
is used for inputting a voice inputted from the driver or the 
like by ON/OFF sWitching a sWitch not-illustrated (e.g., a 
command voice related to the navigation process) to thereby 
generate a voice signal Svo in response to the inputted voice, 
and outputs it to the codec unit 9 and the echo canceller 11. 

[0061] On the other hand, the noise microphone 10 Which 
is kept to be ON is used for detecting a sound generated 
Within the cabin (e.g., a voice detected by the voice 
microphone 8, (ii) a noise such as a road noise, a bloWing 
sound, a vibration of the vehicle etc., other than the voice, 
(iii) a sound outputted from the above mentioned respective 
speakers, and so forth) to hereby generate a noise signal SnZ 
in response to the inputted sound and outputs it to the echo 
canceller 11. 

[0062] By this, the echo canceller 11 compares the sound 
included in the noise signal SnZ (i.e., the above mentioned 
sound generated in the cabin such as the road noise etc., 
other than the voice, to Which the voice and the sounds 
outputted from the respective speakers are included) With 
the sound included in the voice signal Svo (most of Which 
is the command voice etc., pronounced by the driver or the 
like) to thereby generate an echo signal Sec indicative of 
only the sounds outputted from the respective speakers and 
the road noise etc., other than the voice, and outputs it to the 
codec unit 9 and the CPU 1. 

[0063] Then, the codec unit 9 extracts the voice from the 
driver or the like, on the basis of the voice signal Svo, the 
echo signal Sec as Well as a front audio signal Sf and a rear 
audio signal Sr described later. The codec unit 9 also 
decodes this extracted voice to thereby generate a decode 
signal Scd, and outputs it to the CPU 1. 

[0064] Along With those processes, the ROM drive 12 
transmits and receives a control signal Scr to and from the 
CPU 1 to thereby reproduce the audio information and the 
navigation information recorded on the CD-ROM or the 
DVD-ROM, Which is not illustrated and is set to the ROM 
drive 12. Then, the ROM drive 12 outputs the audio infor 
mation among those as an audio signal Sro to the electronic 
volume 17. At this time, the navigation information is 
outputted to the CPU 1 and is served for the execution of the 
navigation process as the information processing apparatus 

[0065] The MO drive 13 transmits and receives a control 
signal Scm to and from the CPU 1 to thereby reproduce the 
audio information recorded on the MD, Which is not illus 
trated and is set to the MO drive 13. Then, the MO drive 13 
outputs the audio information as an audio signal Smo to the 
electronic volume 17. 

[0066] The cassette deck 14 transmits and receives a 
control signal Scc to and from the CPU 1 to thereby 
reproduce the audio information recorded on the audio 
cassette tape, Which is not illustrated and is set to the cassette 
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deck 14. Then, the cassette deck 14 outputs the audio 
information as an audio signal Sco to the electronic volume 
17. 

[0067] The tuner 15 transmits and receives a control signal 
Sct to and from the CPU 1 to thereby output the audio 
information included in the received radio broadcast electric 
Wave or the received television broadcast electric Wave as an 

audio signal Sto to the electronic volume 17. 

[0068] By those processes, the electronic volume 17 trans 
mits and receives a control signal Sev to and from the CPU 
1, to thereby control the output level of either one of the 
audio signals Sro, Smo, Sco and Sto from the respective 
audio devices. The electronic volume 17 generates the front 
audio signal Sf, Which includes the left front audio infor 
mation to be outputted from the left front speaker 20 and the 
right front audio information to be outputted from the right 
front speaker 21, separately, and outputs this front audio 
signal Sf to each of the ampli?er 19, the codec unit 9 and the 
CPU 1. Further, the electronic volume 17 generates the rear 
audio signal Sr, Which includes the left rear audio informa 
tion to be outputted from the left rear speaker 22 and the 
right rear audio information to be outputted from the right 
rear speaker 23, separately, and outputs this rear audio signal 
Sr to each of the ampli?er 19, the codec unit 9 and the CPU 
1. 

[0069] Then, the ampli?er 19 extracts and separates the 
left front audio information and the right front audio infor 
mation from among the front audio signal Sf, to thereby 
generate a left front audio signal Slf corresponding to the left 
front audio information and also generate a right front audio 
signal Srf corresponding to the right front audio information. 
Further, the ampli?er 19 ampli?es the left front audio signal 
Slf and outputs it to the left front speaker 20 to thereby 
sound-output it into the cabin, and also ampli?es the right 
front audio signal Srf and outputs it to the right front speaker 
21 to thereby sound-output it into the cabin. 

[0070] Along With this, the ampli?er 19 extracts and 
separates the left rear audio information and the right rear 
audio information from among the rear audio signal Sr, to 
thereby generate a left rear audio signal Slr corresponding to 
the left rear audio information and also generate a right rear 
audio signal Srr corresponding to the right rear audio 
information. Further, the ampli?er 19 ampli?es the left rear 
audio signal Slr and outputs it to the left rear speaker 22 to 
thereby sound-output it into the cabin, and also ampli?es the 
right rear audio signal Srr and outputs it to the right rear 
speaker 23 to thereby sound-output it into the cabin. 

[0071] On the other hand, the electric poWer source 16 
generates an electric poWer source signal Sfc including the 
electric poWer to rotate the fan 18, on the basis of a control 
signal Sfb from the CPU 1, and outputs it to the fan 18. 

[0072] Then, the fan 18 generates an air ?oW Within the 
information processing apparatus S, by rotating at the rota 
tion speed corresponding to the level of the electric poWer 
source signal Sfc, so as to cool the respective devices Within 
the information processing apparatus S (especially, the CPU 
1, the ampli?er 19 and the MD drive 13 Which are easily 
in?uenced by the heat). 

[0073] Along With the operations of the respective 
devices, the CPU 1 generates the respective control signals 
Scr, Scm, Sct, Sev and Sfb, and outputs them to the 
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respective devices. Also, the CPU 1 performs the navigation 
process required as the information processing apparatus S 
on the basis of the GPS signal Sgps, the travel data signal 
Spl, the decode signal Scd and the digital gyro signal Sdgy. 

[0074] Furthermore, the CPU 1 controls the rotation speed 
of the fan 18 as described hereinbeloW, on the basis of the 
temperature signal Stm, the vibration data included in the 
digital gyro signal Sdgy, the noise level data included in the 
echo signal Sec, the voice level data included in the decode 
signal Scd, the speed data included in the travel data signal 
Spl, the front audio signal Sf and the rear audio signal Sr. 

[0075] Next, the control of the rotation speed of the fan 18 
in the present embodiment is explained With reference to 
FIG. 2. In FIG. 2, the fan control routine mainly executed 
by the CPU 1 is illustrated. The fan control routine is an 
interrupting routine, Which is periodically repeated during 
the execution of the navigation process and the audio 
information reproducing process (hereinbeloW, the naviga 
tion process and the audio information reproducing process 
are collectively referred to as “information process”) 
executed in the information processing apparatus S. 

[0076] As shoWn in FIG. 2, in the fan control routine to 
control the rotation speed of the fan 18, it is ?rstly judged 
Whether or not the ACC (Accessory) sWitch (not illustrated) 
in the vehicle in Which the information processing apparatus 
S is mounted is ON (step S1). If it is not ON (step S1: NO), 
the operational ?oW returns to the original information 
process Without rotating the fan 18 (step S9). 

[0077] On the other hand, if the ACC sWitch is ON (step 
S1: YES), it is judged Whether or not the system electric 
poWer source of the information processing apparatus S 
itself (i.e., the electric poWer source used When the infor 
mation process is actually executed) is ON in the informa 
tion processing apparatus S (step S2). If it is not ON (step 
S2: NO), the operational ?oW returns to the original infor 
mation process Without rotating the fan 18 (step S9). 

[0078] On the other hand, according to the judgment result 
at the step S2, if the system electric poWer source is ON (step 
S2: YES), it is judged Whether or not the temperature Within 
the information processing apparatus S is not loWer than a 
?rst set temperature, Which is set in advance (e.g., 50° C., as 
a standard temperature indicating that an operation of cool 
ing the information processing apparatus S is emergently 
required), on the basis of the temperature signal Stm from 
the thermistor 4 (step S3). 

[0079] If the internal temperature is not less than the ?rst 
set temperature (step S3: NO), the fan 18 is rotated at a high 
rotation speed enough to cool the information processing 
apparatus S, since it is necessary to cool the internal space 
of the information processing apparatus S and protect the 
information processing apparatus S regardless of the degree 
of silence Within the cabin even if the vehicle is not moving 
(step S11), and the operational ?oW returns to the original 
information process. 

[0080] On the other hand, according to the judgment result 
at the step S3, if the internal temperature is loWer than the 
?rst set temperature (step S3: YES), it is judged Whether or 
not the current moving speed of the vehicle is not loWer than 
a set speed Which is set in advance (e.g., 30 kilometers/hour) 
on the basis of the speed data included in the travel data 
signal Spl (step S4). 
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[0081] Then, if the current moving speed is not loWer than 
the set speed (step S4: NO), it is judged Whether or not the 
internal temperature is not higher than a second set tem 
perature Which is set in advance (Which is loWer than the ?rst 
set temperature (e.g., 30° C.), and is a threshold temperature 
indicating a condition Where the necessity to cool the 
information processing apparatus S is rather little and is set 
as the threshold temperature to reduce the rotation speed of 
the fan 18), on the basis of the temperature signal Stm, since 
it is not necessary to preserve the silence in the cabin as for 
the fan 18 because of the generation of the road noise etc., 
due to the high speed (step S10). 

[0082] Then, according to the judgment result at the step 
S10, if the internal temperature is higher than the second set 
temperature (step S11: YES), the fan 18 is rotated at the high 
rotation speed enough to cool the information processing 
apparatus S, since it is necessary to cool the internal space 
of the information processing apparatus S and prevent a 
failure of the information processing apparatus S regardless 
of the degree of silence Within the cabin even if the vehicle 
is not moving (step S11), and the operational ?oW returns to 
the original information process. 

[0083] On the other hand, according to the judgment result 
at the step S10, it the internal temperature is not higher than 
the second set temperature (step S10: NO), the fan 18 is 
rotated at a loW rotation speed enough to preserve the silence 
Within the cabin or the rotation is stopped by a predeter 
mined process, since it is not necessary to cool the infor 
mation processing apparatus S for the time being (step S8), 
and the operational ?ow returns to the original information 
process. 

[0084] On the other hand, according to the judgment result 
at the step S4, if the current moving speed of the vehicle is 
loWer than the set speed (step S4: YES), it is judged Whether 
or not the magnitude of the vibration, Which is currently 
generated Within the vehicle, is not less than a set value 
Which is set in advance, on the basis of the vibration data 
included in the digital gyro signal Sdgy (step S5). 

[0085] Then, according to the judgment result at the step 
S5, if the magnitude of the vibration is not less than the set 
value (step S5: NO), the operational ?oW proceeds to the 
step S10 to perform the processes on and after the step S10, 
since the noise level is rather high because of the driving 
operation of the engine etc., even if the vehicle is not moving 
for eXample, or because the vehicle is traveling on a rough 
road Which causes the vibration such as a graveled road or 
the like. 

[0086] On the other hand, according to the judgment result 
at the step S5, if the magnitude of the vibration is less than 
the set value (step S5: YES), it is judged the noise Within the 
cabin (in Which the noise such as the road noise or the like 
corresponding to the noise level data and the voice corre 
sponding to the voice level data are included) is not less than 
a set volume Which is set in advance, on the basis of the 
noise level data included in the echo signal Sec and the voice 
level data included in the decode signal Scd, since the 
vehicle is moving at a loW speed enough to hardly generate 
the vibration more than the set value of the vibration or the 
vehicle is moving silently on a paved road at a loW moving 
speed (step S6). 
[0087] Then, according to the judgment result at the step 
S6, if the noise Within the cabin is not less than the set 
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volume (step S6: NO), the operational ?oW proceeds to the 
step S10 to perform the processes on and after the step S10. 

[0088] On the other hand, according to the judgment result 
at the step S6, if the noise Within the cabin is less than the 
set volume (step S6: YES), it is judged Whether or not the 
sound output of respective one of the speakers is not less 
than the set volume Which is set in advance, on the basis of 
the front audio signal Sf and the rear audio signal Sr (step 
S7). 
[0089] According to the judgment result at the step S7, if 
the sound output is not less than the set volume (step S7: 
NO), the operational ?oW proceeds to the step S10 to 
perform the processes on and after the step S10, since it is 
not necessary to reduce the rotation speed of the fan 18 in 
order to obtain the silence even if the noise Within the cabin 
is rather little for eXample. 

[0090] On the other hand, according to the judgment result 
at the step S7, if the sound output is less than the set volume 
(step S7: YES), the fan 18 is rotated at a loW rotation speed 
enough to preserve the silence Within the cabin or the 
rotation is stopped by a predetermined process, since the 
noise and the sound output from the respective speakers are 
so small that the cabin is to be silent for the time being (step 
S8), and the operational ?oW returns to the original infor 
mation process. 

[0091] As described above, according to the fan control 
routine in the information processing apparatus S of the 
present embodiment, since the rotation speed of the fan 18 
is controlled depending upon the operation status of the 
vehicle, it is possible to perform the control such that the 
silence in the cabin can be preserved as the unnecessary 
bloWing sound of the fan 18 is restrained by decreasing the 
rotation speed of the fan 18 in case that the priority is given 
to the silence for eXample, and that the rotation speed 
necessary as the fan 18 is maintained by increasing the 
rotation speed in case that the priority is not given to the 
silence but to the failure of the devices. 

[0092] Since the fan 18 is rotated at the loW speed or the 
rotation is stopped if the cabin is actually silent, and since 
the fan 18 is rotated at the high speed if the vehicle is not 
silent, it is possible to preserve the silence in the cabin by 
restraining the bloWing sound of the fan 18 and at the same 
time preserve the rotation speed necessary as the fan 18. 

[0093] In case that the vehicle is moving at the moving 
speed not higher than the set speed, since the rotation speed 
of the fan 18 is set to the loW speed or the rotation is stopped, 
it is possible to more surely preserve the silence in the cabin. 

[0094] In case that the vehicle is moving at the moving 
speed not loWer than the set speed, since the rotation speed 
of the fan 18 is set to the high speed, it is possible to preserve 
the rotation speed necessary as the fan 18 if the vehicle is 
moving at the moving speed not less than the set speed i.e., 
if it can be assumed that it is not necessary to preserve the 
silence in the cabin. 

[0095] In case that the vehicle is not vibrating (i.e., in case 
that the vehicle is not moving), the rotation speed of the fan 
18 is set to the loW speed or the rotation is stopped, so that 
it is possible to more surely preserve the silence Within the 
cabin. 
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[0096] In case that the vehicle is vibrated, since the 
rotation speed of the fan 18 is set to the high speed, it is 
possible to preserve the rotation speed necessary as the fan 
18, if the vehicle is vibrated i.e., if it can be assumed that it 
is not necessary to preserve the silence in the cabin as the 
vehicle is moving. 

[0097] In case that the cabin is not silent due to the noise 
such as the road noise or the like, it is possible to preserve 
the rotation speed necessary as the fan 18, since the rotation 
speed of the fan 18 is set to the high speed regardless of the 
operation status of the vehicle. 

[0098] In case that the cabin is silent, it is possible to 
restrain the generation of the bloWing sound of the fan 18 
Which disturbs the silence, since the rotation speed of the fan 
18 is set to the loW speed or the rotation is stopped regardless 
of the operation status of the vehicle if the cabin is actually 
silent. 

[0099] Further, regardless of the operation status of the 
vehicle, it is possible to cool the information processing 
apparatus S by rotating the fan 18 at the high speed if the 
temperature in the information processing apparatus S is 
actually high. 

[0100] Furthermore, regardless of the operation status of 
the vehicle, it is possible to preserve the silence in the cabin 
by restraining the unnecessary bloWing sound of the fan 18 
if the temperature in the information processing apparatus S 
is actually loW. 

[0101] Incidentally, although the above described embodi 
ment is directed to such a case that the rotation speed of the 
fan 18 to cool the internal space of the information process 
ing apparatus S is controlled, the present invention may be 
applied to a rotation speed control of a fan, Which is used to 
suck out dust or dirt accumulated in the internal space of the 
information processing apparatus S. 

[0102] Next, various modi?ed embodiments of the above 
described embodiment are explained hereinbeloW. The 
present invention is not limited to the above described 
embodiment but can be applied to the various modi?ed 
embodiments. 

[0103] Namely, in the above embodiment, the rotation 
speed of the fan 18 is changed by the three stages (i.e., the 
rotation stop (corresponding to the step S9 in FIG. 2), the 
silent rotation (corresponding to the step S8 in FIG. 2) and 
the rotation for cooling or the high speed rotation (corre 
sponding to the step S11 in FIG. 2). In contrast, in a ?rst 
modi?ed embodiment, it is possible to change the rotation 
speed of the fan 18 at four or more stages by preparing a 
plurality of the set threshold values such as the set tempera 
ture or the like. Further, the rotation speed of the fan 18 may 
be controlled by ultimate stages in correspondence With the 
respective threshold values (e.g., linearly or in a quadric 
manner). 
[0104] In a second modi?ed embodiment, as the method 
of detecting the volume of the sound in the cabin, the volume 
value of the electronic volume 17 may be regarded as the 
level of the sound, as for the volume of the voice of the 
driver or the like and the volume of the sound outputted from 
each of the speakers, other than the voice level included in 
the decode signal Scd from the codec unit 9. Also, the level 
of the vibration data included in the gyro signal Sdgy or the 
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level of the speed data included in the travel data signal Spl 
may be regarded as the noise level, as for the noise such as 
the road noise or the like, other than the noise level data 
included in the echo signal Sec. 

[0105] In a third modi?ed embodiment, as the method of 
detecting the internal temperature of the information pro 
cessing apparatus S, it is possible to estimate the internal 
temperature from the operation status of the information 
professing apparatus S itself, (ii) the ON/OFF of the illu 
mination of the instrument or meter or (iii) the volume value 
of the electronic volume 17 respectively, other than the 
method using the temperature signal Stm. 

[0106] At this time, in case that the internal temperature is 
estimated from the operation status of the information 
processing apparatus S itself, the fan 18 may be rotated at the 
high speed in advance When the MD drive 13 is operated 
Which is easily in?uenced by the heat. In case that the 
internal temperature is estimated from the ON/OFF of the 
illumination of the instrument or meter, the fan 18 may be 
rotated at the high speed in advance, When the illumination 
mode is such a mode in Which the calori?c value is large. In 
case that the internal temperature is estimated from the 
volume value of the electronic volume 17, the fan 18 may be 
rotated at the high speed in advance When the volume value 
is large since the calori?c value of the ampli?er 19 is 
assumed to be approximately proportional to the volume 
value of the electronic volume 17. 

[0107] The invention may be embodied in other speci?c 
forms Without departing from the spirit or essential charac 
teristics thereof. The present embodiments are therefore to 
be considered in all respects as illustrative and not restric 
tive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description 
and all changes Which come Within the meaning and range 
of equivalency of the claims are therefore intended to be 
embraced therein. 

[0108] The entire disclosure of Japanese Patent Applica 
tion No. 2000-27316 ?led on Jan. 31, 2000 including the 
speci?cation, claims, draWings and summary is incorporated 
herein by reference in its entirety. 

What is claimed is: 
1. An information processing apparatus of an on-vehicle 

type comprising: 

a fan; 

a detecting device for detecting an operation status of a 
vehicle; and 

a controlling device for controlling a rotation speed of 
said fan in accordance With the detected operation 
status. 

2. An information processing apparatus according to 
claim 1, Wherein 

said detecting device comprises a silence degree detecting 
device for detecting a degree of silence Within a cabin 
of said vehicle, 

and 

said controlling device sets the rotation speed to a loW 
speed or stops a rotation of said fan if the detected 
degree of silence is higher than a threshold degree of 
silence, and sets the rotation speed to a high speed, 
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Which is higher than the loW speed, if the detected 
degree of silence is not higher than the threshold degree 
of silence. 

3. An information processing apparatus according to 
claim 1, Wherein 

said detecting device comprises a vehicle speed detecting 
device for detecting a moving speed of said vehicle on 
the basis of a vehicle speed pulse signal outputted in 
response to the moving speed, 

and 

said controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, 
or stops a rotation of said fan if the detected moving 
speed is not higher than a threshold moving speed. 

4. An information processing apparatus according to 
claim 1, Wherein 

said detecting device comprises a vehicle speed detecting 
device for detecting a moving speed of said vehicle on 
the basis of a vehicle speed pulse signal outputted in 
response to the moving speed, 

and 

said controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, 
if the detected moving speed is higher than a threshold 
moving speed. 

5. An information processing apparatus according to 
claim 1, Wherein 

said detecting device comprises a vibration detecting 
device for detecting a vibration of said vehicle, and 

said controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, 
or stops a rotation of said fan if the detected vibration 
indicates the operation status that said vehicle is not 
moving. 

6. An information processing apparatus according to 
claim 1, Wherein 

said detecting device comprises a vibration detecting 
device for detecting a vibration of said vehicle, and 

said controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, 
if the detected vibration indicates the operation status 
that said vehicle is vibrating by a certain magnitude. 

7. An information processing apparatus according to 
claim 1, Wherein 

said information processing apparatus further comprises a 
sound detecting unit for detecting a sound in a cabin of 
said vehicle, 

and 

said controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, 
if a sound volume of the detected sound is not smaller 
than a threshold volurne, regardless of a detection result 
of said detecting device. 

8. An information processing apparatus according to 
claim 1, Wherein 
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said information processing apparatus further comprises a 
sound detecting unit for detecting a sound in a cabin of 
said vehicle, 

and 

said controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, 
or stops a rotation of said fan if a sound volume of the 
detected sound is not larger than a threshold volurne, 
regardless of a detection result of said detecting device. 

9. An information processing apparatus according to 
claim 1, Wherein 

said information processing apparatus further comprises a 
temperature detecting unit for detecting a temperature 
Within said information processing apparatus, and 

said controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, 
if the detected temperature is not loWer than a threshold 
temperature, regardless of a detection result of said 
detecting device. 

10. An information processing apparatus according to 
claim 1, Wherein 

said information processing apparatus further comprises a 
temperature detecting unit for detecting a temperature 
Within said information processing apparatus, and 

said controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, 
or stops a rotation of said fan if the detected tempera 
ture is not higher than a threshold temperature, regard 
less of a detection result of said detecting device. 

11. An information processing apparatus of an on-vehicle 
type comprising: 

a fan; 

a sound volurne detecting device for detecting a sound 
volume of a sound generated in a cabin of a vehicle; 
and 

a controlling device for controlling a rotation speed of 
said fan in accordance With the detected sound volume. 

12. An information processing apparatus according to 
claim 11, Wherein said controlling device sets the rotation 
speed to a loW speed, Which is loWer than a reference 
rotation speed, or stops a rotation of said fan if the detected 
sound volume is not larger than a threshold volume. 

13. An information processing apparatus according to 
claim 11, Wherein said controlling device sets the rotation 
speed to a high speed, Which is higher than a reference 
rotation speed, if the detected sound volume is larger than a 
threshold volume. 

14. An information processing apparatus according to 
claim 11, Wherein 

said information processing apparatus further comprises a 
temperature detecting unit for detecting a temperature 
Within said information processing apparatus, and 

said controlling device sets the rotation speed to a high 
speed, Which is higher than a reference rotation speed, 
if the detected temperature is not loWer than a threshold 
temperature, regardless of a detection result of said 
sound volurne detecting device. 

15. An information processing apparatus according to 
claim 11, Wherein 
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said information processing apparatus further comprises a 
temperature detecting unit for detecting a temperature 
Within said information processing apparatus, and 

said controlling device sets the rotation speed to a loW 
speed, Which is loWer than a reference rotation speed, 
or stops a rotation of said fan if the detected tempera 
ture is not higher than a threshold temperature, regard 
less of a detection result of said sound volume detecting 
device. 

16. An information processing apparatus of an on-vehicle 
type comprising: 

a fan; 

at least tWo of an operation status detecting device for 
detecting an operation status of a vehicle, a sound 
detecting unit for detecting a sound in a cabin of said 
vehicle and a temperature detecting unit for detecting a 
temperature Within said information processing appa 
ratus; and 

a controlling device for setting a rotation speed of said fan 
to a high speed, Which is higher than a reference 
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rotation speed, if a detected value of at least one of said 
operation status detecting device, said sound detecting 
unit and said temperature detecting unit is higher than 
a threshold value, Which is set in advance for each of 
said operation status detecting device, said sound 
detecting unit and said temperature detecting unit. 

17. An information processing apparatus according to 
claim 1, Wherein said information processing apparatus 
reproduces information supplied from a plurality of kinds of 
sources. 

18. An information processing apparatus according to 
claim 11, Wherein said information processing apparatus 
reproduces information supplied from a plurality of kinds of 
sources. 

19. An information processing apparatus according to 
claim 16, Wherein said information processing apparatus 
reproduces information supplied from a plurality of kinds of 
sources. 


