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A Visible laser beam projector is arranged to provide infor 
mation to passengers in a Vehicle compartment by projecting 
a Visible laser beam onto a portion in the compartment. The 
Visible laser beam projector is arranged in front of an inner 
mirror of the compartment and projects the Visible laser beam 
to only a front end portion on the upper surface of an instru 
ment panel of the compartment. Thus, the Visible laser beam 
is alloWed to be projected in high intensity While suppressing 
the probability of its adverse effect on eyes of passengers in 
the compartment. 
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VISIBLE LASER BEAM PROJECTOR 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on and incorporates herein 
by reference Japanese Patent Application No. 2007-37484 
?led on Feb. 19, 2007. 

FIELD OF THE INVENTION 

[0002] This invention relates to a visible laser beam proj ec 
tor for proj ecting a visible laser beam in a passenger compart 
ment of a vehicle to provide information to a passenger in the 
passenger compartment. 

BACKGROUND OF THE INVENTION 

[0003] It is knoWn to draW a picture on a road surface by 
projecting a visible laser beam from a front end of a vehicle 
onto the road surface (for example, JP 9-210716A). 
[0004] If it is attempted to provide information to a passen 
ger aboard a vehicle by projecting a visible laser beam not to 
the outside of the vehicle but to a speci?edportion in an inside 
of a passenger compartment of the vehicle, it Will be neces 
sary to intensify the visible laser beam to such a degree as to 
maintain visibility of the visible laser beam in the compart 
ment even under a condition Where sunlight or the like light is 
incident to the compartment from the outer side. HoWever, a 
highly intense visible laser beam Will have to be limited, 
because it Will cause damage to the retinas of the passenger if 
such an intense laser beam happens to directly fall on the 
human eyes. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to 
maintain high the intensity of a visible laser beam While at the 
same time suppressing the probability of an adverse effect of 
the visible laser beam on human eyes in projecting the visible 
laser beam onto a portion in a passenger compartment of a 
vehicle to provide information to a passenger in the compart 
ment. 

[0006] According to the present invention, a visible laser 
beam projector includes a projector for projecting a visible 
laser beam onto a portion of a vehicle in a compartment of the 
vehicle, and a control unit for controlling a mode of project 
ing the visible laser beam to provide information to passen 
gers in the compartment. 
[0007] The control unit may expand a region of an object to 
Which the visible laser beam is projected, When a traveling 
speed of the vehicle is higher than a reference speed, When a 
seatbelt has been fastened, or When a passenger is seated on a 
front passenger seat and a passenger seatbelt of the front 
passenger seat has been fastened. 
[0008] The projector may be arranged in front of an inner 
mirror of the vehicle in the compartment to project the visible 
laser beam to only a front end portion on an upper surface of 
an instrument panel of the vehicle, or on an upper surface of 
a steering column of the vehicle in the compartment to project 
the visible laser beam to only a meter display portion of the 
vehicle. The projector may be arranged such that an optical 
path of the visible laser beam is limited Within a partial space, 
Which is de?ned as a space restricting a sphere of a diameter 
of 17 cm from entering thereinto Without deformation. The 
projector may be arranged in front of an inner mirror provided 
in the compartment and projects the visible laser beam onto 
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an upper surface of an instrument panel of the vehicle, and a 
plate member may be arranged at a position the same as or 
higher than a loWer end of the inner mirror, and at a position 
loWer than a position at Which the visible laser beam is pro 
jected from the projector maintaining a space therebetWeen. 
[0009] The control unit may suppress an intensity of the 
visible laser beam, When any body enters in an optical path of 
the visible laser beam. The control unit may prohibit the 
projector from projecting the visible laser beam onto glasses 
based on stored data related to positions of glasses, or onto a 
mirror surface based on stored data related to a position of the 
mirror surface. The control unit may increase an intensity of 
the visible laser beam With an increase in a rate of change in 
direction in Which the visible laser beam is projected from the 
projector. 
[0010] The control unit may change at all times direction in 
Which the visible laser beam is projected from the projector. 
The control unit may alloW and prohibit a change in direction 
of projection of the visible laser beam at all times When an 
intensity of the visible laser beam is set to a strong intensity 
and a Weak intensity, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description made With reference 
to the accompanying draWings. In the draWings: 
[0012] FIG. 1 is a side vieW schematically illustrating an 
arrangement of a visible laser beam projector in a passenger 
compartment according to a ?rst embodiment of the present 
invention; 
[0013] FIG. 2 is a perspective vieW shoWing ranges of an 
upper front end portion and an upper middle to rear portion of 
an instrument panel in the passenger compartment; 
[0014] FIG. 3 is a block diagram illustrating the visible 
laser beam projector of the ?rst embodiment; 
[0015] FIG. 4 is a ?owchart of a processing executed by a 
control ECU to determine a display area in the ?rst embodi 

ment; 
[0016] FIG. 5 is a top plan vieW schematically illustrating a 
position to Which the visible laser beam is projected When 
expanding a display-permitted area and When turning to the 
left; 
[0017] FIG. 6 is a top plan vieW schematically illustrating a 
position to Which the visible laser beam is projected When 
expanding the display-permitted area and When turning to the 
right; 
[0018] FIG. 7 is a top plan vieW schematically illustrating a 
position to Which the visible laser beam is projected When 
contracting the display-permitted area and When turning to 
the left; 
[0019] FIG. 8 is a top plan vieW schematically illustrating a 
position to Which the visible laser beam is projected When 
contracting the display-permitted area and When turning to 
the right; 
[0020] FIG. 9 is a side vieW schematically illustrating an 
arrangement of a visible laser beam projector in a passenger 
compartment according to a second embodiment of the 
present invention; 
[0021] FIG. 10 is a side vieW schematically illustrating the 
arrangement of a visible laser beam projector in a passenger 
compartment according to a third embodiment of the present 
invention; 
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[0022] FIG. 11 is a block diagram illustrating the visible 
laser beam proj ector according to the third embodiment; 
[0023] FIG. 12 is a ?owchart of a processing executed by a 
control ECU to determine a laser beam projection area in the 
third embodiment; and 
[0024] FIG. 13 is a perspective vieW schematically illus 
trating an arrangement of a visible laser beam projector in a 
passenger compartment according to a fourth embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0025] Referring ?rst to FIG. 1, in a passenger compart 
ment 1 of a vehicle an inner mirror (rear-vieW mirror) 2 is 
disposed at a central portion in the compartment 1 in the 
right-and-left direction (vehicle Width direction), so that a 
driver 7 can con?rm the rear vieW. 

[0026] A visible laser beam projector 5 is disposed on the 
back side of the inner mirror 2 as vieWed from the driver 7. 
Therefore, the visible laser beam projector 5 is disposed in 
front of the inner mirror 2 in the compartment. More speci? 
cally, the visible laser beam projector 5 is arranged slightly 
over the inner mirror 2 and betWeen the inner mirror 2 and a 
Windshield 4. The visible laser beam projector 5 is attached to 
the Windshield 4 on the inner side surface of the compartment 
1. 
[0027] The visible laser beam projector 5 is for projecting a 
visible laser beam onto a speci?ed portion in the compart 
ment 1 for providing information to a passenger such as the 
driver 7 in the compartment. The intensity of the visible laser 
beam projected from the visible laser beam projector 5 is set 
to such a level that the visibility of the visible laser beam can 
be maintained despite of light falling and incident from the 
exterior of the vehicle in the daytime. A visible laser beam 
that falls on the human eyes may adversely affect the retinas 
and it is desired to decrease the probability of incidence of 
visible laser beam on the human eyes. 
[0028] The bottom portion and side portions of the visible 
laser beam projector 5 are covered With a covering 3. The 
covering 3 is made of, e.g., transparent resin material, that 
transmits the visible laser beam projected from the visible 
laser beam projector 5. The bottom surface of the covering 3 
is arranged at a position the same as, or higher than, the loWer 
end of the inner mirror 2, and at a position loWer than a 
position Where the visible laser beam is projected from the 
visible laser beam projector 5 maintaining a space therebe 
tWeen. 

[0029] The visible laser beam is projected along an optical 
path 20, Which is nearly in parallel With the Windshield 4. The 
visible laser beam projector 5 is con?gured to project the 
visible laser beam onto an upper front end portion 21 and an 
upper middle to rear portion 22 on the upper or top surface of 
an instrument panel (dashboard panel) 6 in the front-rear 
direction (longitudinal or travel direction) of the vehicle. 
[0030] Ranges of the upper front end portion 21 and the 
upper middle to rear portion 22 are shoWn in FIG. 2. The 
upper front end portion 21 is a region very close to the Wind 
shield 4 (e.g., Within 10 cm from the Windshield 4) on the 
upper surface of the instrument panel 6. The upper middle to 
rear portion 22 is a portion other than the upper front end 
portion 21, i.e., a portion that folloWs the upper front end 
portion 21 on the upper surface of the instrument panel 6. 
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[0031] When the visible laser beam is projected onto the 
upper front end portion 21 from the visible laser beam pro 
jector 5, it is almost impossible to so place a human head that 
the human eyes 7a are placed in the optical path 20 of the 
visible laser beam as shoWn by virtual head images 71 and 72 
in FIG. 1. 
[0032] As shoWn in FIG. 3, the visible laser beam projector 
5 includes a control ECU 51, a motor 52 and a light emitter 53. 
[0033] The motor 52 is rotatable in response to control 
signals from the control ECU 51 to adjust the light projection 
direction (e. g., center of the upper front end portion 21, right 
end of the upper front end portion 21, etc.) of the light emitter 
53. 
[0034] The light emitter 53 generates the visible laser beam 
and projects the generated beam in a direction in Which the 
light emitter 53 is directed. The light emitter 53 can indicate 
a region of light (light region) having an expansion including 
not only one light spot but also a plurality of light spots. The 
light region may be, for example, a ?gure or a character. In 
order to display the character or ?gure in a direction of the 
light emitter 53 controlled by the motor 52, the light emitter 
53 may employ a knoWn device for draWing the light region, 
such as a knoWn MEMS (micro-electromechanical system) 
resonance mirror or a DMD (digital micro-mirror device). A 
device using the MEMS resonance mirror may be an ECOS 
CAN (registered trademark) of Nihon Shingo Co. Further, a 
device using the digital micro-mirror device may be a digital 
projector of the DLP (registered trademark) system of Texas 
Instruments Co. of U.S.A. 

[0035] The control ECU 51 controls, upon receipt of sig 
nals from various units in the vehicle, operations of the motor 
52 and the light emitter 53 based on the contents of the 
received signals. The control ECU 51 may be realiZed by, for 
example, a microcomputer equipped With a CPU, a RAM, a. 
ROM and a ?ash memory (not shoWn). The signals Which the 
control ECU 51 receives may be, for example, a driver seat 
belt buckle signal, a vehicle speed signal from a vehicle speed 
sensor, a front passenger seat signal, a front passenger seat 
belt buckle signal, a draWing signal, etc. as shoWn in FIG. 3. 
The passenger seat signal and the passenger seatbelt buckle 
signal may be generated When a front passenger (assistant 
driver) seats at the right or left side of the driver and fasten a 
seatbelt. Seatbelts restrict a driver and a front passenger next 
to the driver from moving, for instance, moving heads for 
Ward toWard the Windshield 4, respectively. 
[0036] The driver seatbelt buckle signal is a detection sig 
nal for detecting if the seat buckle of the driver seat is ?tted to 
a driver seat buckle holder, i.e., for detecting if the seatbelt of 
the driver seat is fastened. The passenger seat signal is a 
detection signal from a seat sensor for detecting if the pas 
senger is seated on the passenger seat. This sensor may be a 
pressure-sensitive sensor embedded, for example, in the pas 
senger seat. 

[0037] The passenger seatbelt buckle signal is a detection 
signal from a knoWn sensor for detecting if the seat buckle of 
the passenger seat is ?tted to an passenger seat buckle holder, 
i.e., for detecting if the seatbelt of the passenger seat is fas 
tened. 
[0038] The draWing signal is for instructing in Which mode 
the visible laser beam be projected. A draWing instruction 
device (not shoWn) for producing the draWing signal receives 
signals from various portions of the vehicle through cables or 
Wirelessly, determines What kind of information be provided 
to the passenger based on the signal that is received, deter 
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mines the mode of proj ecting the visible laser beam based on 
the determined content of display, and outputs the determined 
mode of projection. 
[0039] The signals to be received from various portions of 
the vehicle Will be, for example, signals from various sensors 
and operation sWitches, as Well as a signal from a vehicle 
navigation device. The signal from the vehicle navigation 
device may be, for example, a signal representing a direction 
for tum-by-turn. The tum-by-turn is a function for displaying 
a ?gure (e.g., a ?gure of arroW) for instructing the driver to 
turn to the right or to the left at the next intersection every time 
When the vehicle approaches the intersection Where the 
vehicle is to turn to the right or the left, so that the vehicle is 
guided to travel along an optimum route up to a destination as 
determined by the vehicle navigation device. Preferably, the 
vehicle navigation device outputs, to a draW instruction 
device, a signal indicating a turning direction Which must be 
shoWn for the tum-by-tum. Then, the draW instruction device 
outputs to the control ECU 51 a draWing signal, Which so 
instructs as to display a ?gure corresponding to the direction 
represented by the above signal. 
[0040] From a functional point of vieW, the control ECU 51 
includes a display area determination unit 51a, a mechanical 
part drive unit 51b and a light emitter drive unit 510. If the 
control ECU 51 is a microcomputer, predetermined programs 
may be read out and executed to realiZe their functions of 
these units. Further, the control ECU 51 may have dedicated 
lC chips for each of these functions. 
[0041] The display area determination unit 51a has a func 
tion for determining an area permitted for the projection of the 
light emitter 53, i.e., for determining the display-permitted 
area based on the driver seatbelt buckle signal, vehicle speed 
signal, passenger seat signal, passenger seatbelt buckle signal 
and ignition signal (not shoWn), and hands the determined 
content over to the mechanical part drive unit 51b. 
[0042] The mechanical part drive unit 51b has a function 
for controlling the operation of the motor 52, i.e., for control 
ling the direction of projection of the light emitter 53 by 
sending a control signal to the motor 52 based on the draWing 
signal and on the display-permitted area determined by the 
display area determination unit 51a. 
[0043] The light emitter drive unit 510 has a function for 
enabling the light emitter 53 to draW a ?gure or a light spot 
represented by a draWing signal by controlling the light emit 
ter 53 based on the draWing signal. 
[0044] The control ECU, particularly the display area 
determination unit 5111, executes the processing of realiZing 
the above function as shoWn in FIG. 4. The display area 
determination unit 51a executes the processing When the 
ignition of the vehicle is turned on. In this processing, the 
display area determination unit 5111, ?rst, receives the driver 
seatbelt buckle signal at step 105 and, at step 110, checks 
Whether the driver seatbelt has been fastened based on the 
driver seatbelt buckle signal that is received. If fastened, step 
115 is executed. If not fastened, step 150 is executed. 
[0045] The passenger seat signal is received at step 115. 
Next, at step 120, if a passenger is seated on the passenger seat 
is checked based on the passenger seat signal that is received. 
If the passenger is seated on the passenger seat, step 125 is 
executed. If no passenger is seated thereon, step 135 is 
executed. 
[0046] At step 125, the passenger seatbelt buckle signal is 
received. Next, at step 130, Whether the seatbelt on the pas 
senger seat is fastened is checked based on the passenger 
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seatbelt buckle signal that is received. If fastened, step 135 is 
executed. If not fastened, step 150 is executed. 
[0047] The vehicle speed signal is received at step 135. 
Next, at step 140, if the received vehicle speed signal is a 
reference speed or higher is checked. The reference speed 
may be a predetermined value (e. g., 20 kilometers per hour, 5 
kilometers per hour), or a value that varies depending upon 
the conditions or may be a value that varies at random Within 
a predetermined range. Step 145 is executed if the received 
vehicle speed signal is the reference speed or higher. If the 
received vehicle speed signal is less than the reference speed, 
then step 150 is executed. 
[0048] At step 145, the display-permitted area is set to a 
Wide range of the tWo predetermined ranges. Speci?cally, the 
Wide display-permitted area is set to be a region including 
both the upper front end portion 21 and the upper middle to 
rear portion 22. At step 150, the display-permitted area is set 
to the narroW range of the tWo predetermined ranges. Speci? 
cally, the narroW display-permitted area is limited to the upper 
front end portion 21 only. After step 145 or 150, the process 
ing returns to step 105 again to repeat the above processing. 
[0049] Through the above processing, the display area 
determination unit 51a continues to limit the display-permit 
ted area to the narroW area, i.e., to the upper front edge portion 
21 only so far as at least even any one of the folloWing ?rst to 
third conditions is satis?ed. These conditions indicate that a 
driver or a passenger is alloWed to move his or her body 
including head easily. 
[0050] First condition: The driver seatbelt has not been 
fastened. 
[0051] Second condition: A passenger is seated on the pas 
senger seat but the passenger seatbelt has not been fastened. 
[0052] Third condition: The vehicle speed is loWer than the 
reference speed. 
[0053] The control ECU 51 continues to set the display 
permitted area to the Wide area, i.e., to the region of a com 
bination of the upper front end portion 21 and the upper 
middle to rear portion 22 so far as the folloWing fourth, ?fth 
and seventh conditions are all satis?ed and so far as the 
folloWing fourth, sixth and seventh conditions are all satis 
?ed. These conditions indicate that a driver or a passenger is 
restricted from moving his or her body including head easily. 
[0054] Fourth condition: The driver seatbelt has been fas 
tened. 
[0055] Fifth condition: A passenger is seated on the pas 
senger seat and the passenger seatbelt has been fastened. 
[0056] Sixth condition: No passenger is on the passenger 
seat. 

[0057] Seventh condition: The vehicle speed is the refer 
ence speed or higher. 
[0058] If the display-permitted area determined by the dis 
play area determination unit 5111 is the Wide area, the 
mechanical part drive unit 51b assumes a state capable of 
draWing on any area over the upper front end portion 21 and 
the upper middle to rear portion 22 depending upon the draW 
ing signal. 
[0059] If, for example, the display-permitted area deter 
mined by the display area determination unit 5111 is the Wide 
area and the draWing signal is representing the turn to the left, 
the mechanical part drive unit 51b, as shoWn in FIG. 5, con 
trols the direction of projection of the light emitter 53 via the 
motor 52 so that a left turn arroW 31 is displayed at a position 
on the left side of a steering Wheel 8 on, for example, the upper 
middle to rear portion 22. 
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[0060] Further, if the display-permitted area determined by 
the display area determination unit 51a is the Wide area and 
the drawing signal is representing the turn to the right, the 
mechanical part drive unit 51b, as shoWn in FIG. 6, controls 
the direction of projection of the light emitter 53 via the motor 
52 so that a right turn arroW 32 is displayed at a position on the 
right side of the steering Wheel 8 on, for example, the upper 
middle to rear portion 22. 

[0061] Further, If the display-permitted area determined by 
the display area determination unit 5111 is the narroW area, the 
mechanical part drive unit 51b assumes a state of projecting 
the visible laser beam onto the upper front end portion 21 only 
irrespective of the content of the draWing signal. 
[0062] If, for example, the display-permitted area deter 
mined by the display area determination unit 51a is the nar 
roW area and the draWing signal is representing the turn to the 
left, the mechanical part drive unit 51b, as shoWn in FIG. 7, 
controls the direction of projection of the light emitter 53 via 
the motor 52 so that a left turn arroW 33 is displayed at a 
position on the left side of the steering Wheel 8 on the upper 
front end portion 22. 
[0063] Further, if the display-permitted area determined by 
the display area determination unit 51a is the narroW area and 
the draWing signal is representing the turn to the right, the 
mechanical part drive unit 51b, as shoWn in FIG. 8, controls 
the direction of projection of the light emitter 53 via the motor 
52 so that a right turn arroW 34 is displayed at a position on the 
right side of the steering Wheel 8 on the upper front end 
portion 21. 
[0064] Upon controlling the light emitter 53 based on the 
draW signal, further, the light emitter drive unit 510 draWs 
arroW FIGS. 31, 33 indicating the right turn or the arroW 
FIGS. 32, 34 indicating the left turn at positions on the top 
surface of the instrument panel 6 to Which the light emitter 53 
is directed by the motor 52 as shoWn in FIGS. 5 to 8. 

[0065] Information projected from the visible laser beam 
projector 5 onto the upper front end portion 21 or the upper 
middle to rear portion 22 may be stored in the control ECU 51 
in advance at the time of, or prior to, installing the visible laser 
beam projector 5 on the vehicle. 

[0066] As described above, the control ECU 51 expands the 
area onto Where the visible laser beam is to be projected if it 
is determined that the driver seatbelt has been fastened, a 
passenger is seated on the passenger seat, the passenger seat 
belt has been fastened and the traveling speed is higher than 
the reference speed. The control ECU 51, further, expands the 
area onto Where the visible laser beam is to be projected if it 
is determined that the driver seatbelt has been fastened, no 
passenger is seated on the passenger seat and the traveling 
speed is higher than the reference speed. 
[0067] When the vehicle is traveling, it becomes less prob 
able that a passenger moves in the compartment than When 
the vehicle is not traveling. When the vehicle is traveling, 
therefore, the region expands Where the human eyes are not 
adversely affected despite the visible laser beam of a high 
intensity is projected. As the vehicle speed increases, further, 
it becomes little probable that a passenger moves in the com 
partment. As the vehicle speed increases, therefore, the region 
is expanded Where the human eyes are little probable to be 
adversely affected despite the visible laser beam of a high 
intensity is projected. Through the above operation, there 
fore, it is made possible to vary the range of projection 
depending upon the vehicle speed to maintain high the inten 
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sity of the visible laser beam While at the same time suppress 
ing adverse effect of the visible laser beam on the human eyes. 

[0068] Further, the passenger Who is Wearing the seatbelt 
on the driver seat or on the passenger seat is alloWed to move 

in a limited range in the compartment. Therefore, When the 
passenger is Wearing the seatbelt, the region increases Where 
the human eyes are little probable to be adversely affected 
despite the visible laser beam of a high intensity is projected 
as compared to When the passenger is not Wearing the seat 
belt. Based on the above operation, therefore, the range of 
projection can be varied depending upon Whether the seatbelt 
is being fastened so as to maintain high the intensity of the 
visible laser beam While at the same time suppressing the 
probability of adverse effect of the visible laser beam on the 
human eyes. 

[0069] Further, the control ECU 51 contracts the region to 
Where the visible laser beam is to be projected in the ?rst case 
Where it is so determined that the driver seatbelt has not been 
fastened, in the second case Where it is determined that the 
passenger is seated on the passenger seat and that the passen 
ger seatbelt has not been fastened, and in the third case Where 
it is so determined that the traveling speed is loWer than the 
reference speed. 
[0070] If even at least any one of the ?rst to third conditions 
is satis?ed as described above, the region to Where the visible 
laser beam is to be projected is contracted to control the 
region to Where the visible laser beam is to be projected 
depending upon a combined relationship of if the driver and 
the passenger on the passenger seat are Wearing the seatbelts 
and the vehicle speed making it possible to maintain high the 
intensity of the visible laser beams While at the same time 
suppressing the probability of adverse effect of the visible 
laser beam on the human eyes maintaining reliability. 

[0071] Further, With the display-permitted area being lim 
ited to Within the upper front end portion 21, the passenger 
hardly looks at the source of visible laserbeam, enhancing the 
safety for the passenger’s eyes. 
[0072] The covering 3 is arranged at a position same as or 
higher in position than the loWer end of the inner mirror 2, and 
at a position loWer than the position at Which the visible laser 
beam is projected from the light emitter 53 maintaining a 
space therebetWeen. In this case, it never happens that the 
passenger’s eyes are brought close to the light emitter 53 
beyond the position of the covering 3. Therefore, even in case 
the passenger’s eyes are brought into the optical path of the 
visible laser beam under the cover 3, the distance betWeen the 
position Where the visible laser beam is projected from the 
light emitter 53 and the passenger’s eyes, i.e., the optical path 
length of the visible laser beam, is maintained to be longer 
than a distance betWeen the position of projection and the 
covering 3. The ratio of a change in the direction in Which the 
visible laser beam is projected and a change in the position 
Where the visible laser beam is projected, varies in proportion 
to the optical path length. Therefore, the longer the optical 
path length, the shorter the time in Which the visible laser 
beam falls on the passenger’s eyes. It is, therefore, made 
possible to maintain high the intensity of the visible laser 
beam While at the same time suppressing the probability of 
adverse effect of the visible laser beam on the human eyes. 
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[0073] Further, the bottom of the covering 3 is concealed by 
the inner mirror 2 as vieWed from the driver. Therefore, the 
covering 3 does not hinder the driving operation of the driver. 

Second Embodiment 

[0074] In a second embodiment shoWn in FIG. 9, the visible 
laser beam projector 5 is arranged on the upper surface of a 
steering column 9 that connects the steering Wheel 8 to a 
vehicle chassis in the compartment 1. The visible laser beam 
projected from the visible laser beam projector 5 is limited to 
a meter display portion 11 Where instruments are arranged in 
front of the driver seat. 
[0075] Like in the ?rst embodiment shoWn in FIGS. 3 and 
4, the visible laser beam projector 5 operates based on the 
driver seatbelt buckle signal, vehicle speed signal, front pas 
senger seat signal, front passenger seatbelt buckle signal and 
draWing signal, so as to Widely set the display-permitted area 
in some cases and to narroWly set the display-permitted area 
in other cases, or to set the display-permitted area on a pre 
determined region on the meter display portion 11. 
[0076] The visible laser beam is projected onto the meter 
display portion 11 from above the steering column 9. There 
fore, there is almost no probability in that the human eyes 
enter into the optical path of the visible laser beam, and the 
probability of adverse effect on the passenger’s retinas can be 
suppressed to a su?icient degree despite the output of the laser 
beam is increased. 

[0077] Further, the arrangement of the light emitter 53 and 
the region to Where the visible laser beam is projected from 
the light emitter 53 are limited Within a partial space in the 
compartment 1 such that the optical path of the visible laser 
beam cannot enter into the partial space from space other than 
the partial space Without deforming a sphere of a diameter of 
17 cm (nearly equal to the head of an adult person). 
[0078] This prevents any body of a siZe nearly equal to the 
human head from entering into the optical path of the visible 
laser beam as represented by a head 73 in FIG. 9. Therefore, 
the probability of adverse effect on the passenger’s retinas can 
be suppressed to a su?icient degree despite the output of the 
visible laser beam is increased. 

Third Embodiment 

[0079] In a third embodiment shoWn in FIG. 10, the visible 
laser beam projector 5 is arranged at the same position in the 
compartment 1 as in the ?rst embodiment (FIG. 1). In the 
third embodiment, hoWever, a map light 12 is provided just 
under the inner mirror 2 to illuminate hands and vicinity 
thereof of the passengers on the front seats and that an 
approach sensor 13 is provided just on the bottom surface of 
the covering 3. 
[0080] The approach sensor 13 detects a body inclusive of 
a man and a head that enters the detection region thereof and 
produces a detection signal responsive thereto. For example, 
the detection may be realiZed by using the approach sensor 13 
detecting an amount of re?ected light. The detection region of 
the approach sensor 13 is in a direction just under the 
approach sensor 13. This region lies betWeen the optical path 
20 of the visible laser beam and the driver or passenger When 
the region on Which the visible laser beam is projected is 
limited to the region that includes the upper front end portion 
21 and the upper middle to rear portion 22. Therefore, even if 
the driver or passenger approaches the optical path 20 moving 
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from the seat, the approach sensor 13 detects the driver or 
passenger before he reaches the optical path 20. 
[0081] The visible laser beam projector 5 of this embodi 
ment may be con?gured as shoWn in FIG. 1 1. The visible laser 
beam projector 5 includes the control ECU 51, motor 52 and 
light emitter 53. The motor 52 and the light emitter 53 are the 
same as those of the ?rst embodiment. Here, hoWever, the 
motor 52 changes the attitudes of not only the light emitter 53 
but also of the map light 12 to move the detection range of the 
map light 12. Speci?cally, if the direction of the light emitter 
53 moves toWard the right and left on the upper surface of the 
instrument panel 6, the detection range of the map light 12 
moves toWard the right and left in tune thereWith. 
[0082] The control ECU 51 of this embodiment is provided 
With a projection determination unit 51d and a map light drive 
unit 51e. The control ECU 51 may or may not have the display 
area determination unit 51a. 

[0083] Responsive to an instruction from the projection 
determination unit 51d, the map light drive unit 51e operates 
to control the turn-on and tum-off of the map light 12. Based 
on a detection signal from the approach sensor 13 and the 
same draWing signal as that of the ?rst embodiment, the 
projection determination unit 51d checks Whether the projec 
tion of the visible laser beam be permitted, and provides the 
determined result to the mechanical part drive unit 51b and 
the light emitter drive unit 510. 
[0084] The control ECU 51, particularly the projection 
determination unit 51d, executes the processing shoWn in 
FIG. 12 for realiZing the above function. The projection deter 
mination unit 51d executes the processing When the ignition 
of the vehicle is turned on. 
[0085] The projection determination unit 51d, ?rst, 
receives the draWing signal at step 205, and checks at step 210 
Whether the draWing signal is successfully received, i.e., if the 
draWing signal is present. If there is the draWing signal, step 
215 is executed. If there is no draWing signal, step 245 is 
executed. 
[0086] At step 215, an approach sensor signal is received 
from the approach sensor 13. Next, at step 220, it is checked 
Whether the approach sensor 13 has detected any body that 
has approached. If the body is approaching, step 235 is 
executed. If no body is approaching, step 225 is executed. 
[0087] At step 235, an instruction for prohibiting or stop 
ping the operation of the motor 52 is provided to the mechani 
cal part drive unit 51b. At next step 240, an instruction for 
prohibiting the operation of the light emitter 53 is provided to 
the mechanical part drive unit 51b. Responsive to the above 
instructions, the mechanical part drive unit 51b and the light 
emitter drive unit 510 halt the motor 52 and the light emitter 
53, prohibiting the drive of the motor 52 and the projection of 
visible laser beam from the light emitter 53. 
[0088] At step 225, an instruction for permitting the opera 
tion of the motor 52 is provided to the mechanical part drive 
unit 51b. At next step 230, an instruction for permitting the 
operation of the light emitter 53 is provided to the light 
emitter drive unit 510. In response to the above instructions, 
the mechanical part drive unit 51b and the light emitter drive 
unit 510 drive the motor 52 and the light emitter 53 depending 
upon the draWing signal to project the visible laser beam in 
order to draW a ?gure corresponding to the draWing signal at 
a position corresponding to the draWing signal. 
[0089] At steps 245, 250 and subsequent steps after having 
determined that there is no draWing signal, the drive of motor 
52 is stopped or prohibited and the projection of visible laser 
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beam from the light emitter 53 is prohibited by the same 
processing as those of steps 235 and 240. 
[0090] At step 260 and subsequent steps, the projection 
determination unit 51d provides an instruction to the map 
light drive unit 51e and turns on the map light 12 at step 275, 
if the map light 12 has been turned off (YES at step 270) When 
the body has approached the detection range of the approach 
sensor 13 (YES at step 260), and turns offthe map light 12 at 
step 280 if the map light 12 has not been turned off (N O at step 
270). If no body is approaching the detection range of the 
approach sensor 13 (NO at step 260), the map light 12 is 
maintained to stay in the present condition of being turned on 
or offat step 265. After steps 230, 240, 265, 275 and 280, the 
processing returns to step 205 again to repeat the above pro 
cessing. 
[0091] Upon executing the above processing by the proj ec 
tion determination unit 51d, the control ECU 51, depending 
upon the presence of the draWing signal (steps 205, 210), uses 
the approach sensor 13 as an on/off sWitch for projecting or 
not projecting the visible laser beam When there is the draW 
ing signal and uses the approach sensor 13 as the on/off 
sWitch for operating or not operating the map light 12 Which 
is a device other than the visible laser beam projector 5 When 
there is no draWing signal. When the light emitter 53 is not 
being used, the approach sensor 13 is used as the on/off sWitch 
for the other device to loWer the cost of production as a result 
of using the approach sensor 13 in common. The approach 
sensor 13 may be used not only for the map light 12 but for 
any other device than the visible laser beam projector 5. 
[0092] When there is the draWing signal, further, the con 
trol ECU 51 checks Whether the body is entering the optical 
path based on a detection signal output from the approach 
sensor 13, and prohibits the projection of the visible laser 
beam from the projector if the check result is a?irmative. 
Accordingly, the intensity of the visible laser beam of the 
light emitter 53 is suppressed before the passenger’s eyes 
enter the optical path, decreasing the probability in that an 
intense visible laser beam falls on the user’s eyes. Further, the 
intensity of the visible laser beam of the light emitter 53 is 
suppressed before a re?ector is placed in the optical path 
decreasing the probability in that the visible laser beam 
re?ected by the re?ector falls on the user’s eyes. Further, 
When the upper display by the visible laser beam is not nec 
essary, the passenger can intentionally put his or her hand on 
the detection region of the approach sensor 13 to interrupt the 
projection of the visible laser beam. 
[0093] Further, the control ECU 51 can change the direc 
tion in Which the visible laser beam is projected and can 
change the direction of detection by the approach sensor 13 
folloWing the change in the direction in Which the visible laser 
beam is projected. Therefore, the detection range of the 
approach sensor 13 varies in compliance With the change in 
the direction of projection by the light emitter 53, making it 
possible to contract the area that can be detected at one time 
by the approach sensor 13. Further, the detection of the area 
Without Wasteful area helps prevent erroneous detection by 
the approach sensor 13. 

[0094] The approach sensor 13 outputs a detection signal in 
case the body has entered in the region betWeen the passenger 
and the region to Which the visible laser beam is projected 
from the light emitter 53. By setting the detection region of 
the approach sensor 13 to be the region betWeen the passenger 
and the region to Which the visible laser beam is projected 
from the light emitter 53 as described above, it is possible to 
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prevent that the visible laser beam falls on the passengers eyes 
as a result that the passenger or the re?ector has entered into 
the region to Which the visible laser beam is projected from 
the light emitter 53. Further, since the region to Which the 
visible laser beam is projected from the light emitter 53 is 
different from the detection region of the approach sensor 13, 
it is possible to also utiliZe the approach sensor 13 as an on/off 
sWitch for the devices other than the visible laser beam pro 
jector 5. 

Fourth Embodiment 

[0095] In a fourth embodiment shoWn in FIG. 13, the vis 
ible laser beam projector 5 is mounted on a front end portion 
of a ceiling of the compartment 1 at the center in the right 
and-left direction. The con?guration of the visible laser beam 
projector 5 of this embodiment is the same as that of the ?rst 
embodiment shoWn in FIG. 3. Here, hoWever, the signals 
Which the display area determination unit 5111 receives are the 
signals from the seat sensors provided in seats 15 to 18 of the 
vehicle. The seat sensors may be the same as the seat sensor 

for the passenger seat of the ?rst embodiment. Further, the 
processing executed by the display area determination unit 
5111 is not the one shoWn in FIG. 4 but is the one as described 
beloW. 
[0096] That is, Whether if the passengers are seated on the 
seats 15 to 18 is detected based on the signals from the seat 
sensors of the seats, and the display-permitted area is varied 
depending upon Whether the passengers are seated and are not 
seated. 
[0097] For example, if it is determined that no passenger is 
seated on the passenger seat, the instrument panel 6 on the 
side of the passenger seat and the passenger seat 16 are 
included in the display-permitted area. If the passenger is 
sealed on the passenger seat, the instrument panel 6 on the 
side of the passenger seat and the passenger seat 16 are 
excluded from the display-permitted area. 
[0098] Further, if, for example, the passenger is seated on 
neither the front passenger seat nor the rear passenger seat, 
the display-permitted area includes the passenger seat 16, left 
rear seat 18 and left rear pillar (rear pillar on the side opposite 
to the right rear pillar 19). If the passenger is seated on either 
the passenger seat or the rear seat, the display-permitted area 
excludes the passenger seat 16, left rear seat 18 and left rear 
pillar (rear pillar on the side opposite to the right rear pillar 
19). 
[0099] As described above, the light emitter 53 checks 
Whether the passenger is seated on the seat of the vehicle. If it 
is determined that no passenger is seated, the visible laser 
beam of the light emitter 53 is projected onto the seat or near 
the seat. If it is determined that the passenger is seated, the 
visible laser beam of the light emitter 53 is prohibited from 
being projected onto the seat or near the seat. 
[0100] As described above, projection of the visible laser 
beam onto the seat or near thereto is prohibited or enabled 
depending upon if the passenger is seated on the seat. If the 
passenger is seated on the seat, the visible laser beam is not 
projected onto the seat to loWer the probability of adverse 
effect on the passenger’s retinas. If no passenger is seated on 
the seat, the visible laser beam is projected onto the seat to 
provide information by effectively utiliZing the space Where 
no passenger is present. Therefore, the intensity of the visible 
laser beam can be maintained high While at the same time 
suppressing the probability of adverse effect of the visible 
laser beam on the human eyes. 
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[0101] The display area determination unit 51a excludes 
glasses 41 to 44 of the vehicle and the mirror surface of the 
inner mirror 2 from the display-permitted area. 
[0102] Information from the visible laser beam projector 5 
in the directions toWard the positions of the seats, positions of 
the pillars, positions of the glasses 41 to 44 and position of the 
mirror surface of the inner mirror 2 may be stored in the 
control ECU 51 in advance at the time of, or prior to installing 
the visible laser beam projector 5 on the vehicle. 
[0103] As described above, the control ECU 51 is storing 
information related to the positions of the glasses and the 
mirror surface in the compartment, and prohibits the proj ec 
tion of the visible laser beam from the projector onto the 
glasses and the mirror surface based on the stored information 
related to the positions. 
[0104] It is therefore made possible to loWer such a prob 
ability that the visible laser beam falls on the eyes of persons 
outside of the vehicle passing through the glass. This further 
loWers such a probability that the visible laser beam is 
re?ected by the mirror surface to fall on the-eyes of persons 
inside and outside of the vehicle. It is, therefore, made pos 
sible to maintain high the intensity of the visible laser beam 
While at the same time suppressing the probability of adverse 
effect of the visible laser beam on human eyes. 

Fifth Embodiment 

[0105] In a ?fth embodiment, the visible laser beam pro 
jector 5 may change the position to Which the visible laser 
beam is to be proj ected by controlling the motor 52 or the light 
emitter 53 by the control ECU 51, and intensi?es the visible 
laser beam projected from the light emitter 53 as the rate of 
change increases in the above ?rst to fourth embodiments. 
[0106] Therefore, even in case the visible laser beam hap 
pens to fall on the human eyes, the visible laser beam falling 
on the eyes has suppressed energy. For example, in order for 
the visible laser beam that has happened to fall on the human 
eyes not to exceed an exposure radiation limit of class 1, the 
exposure radiation limit of class 1 is 7><l0><tlO'75/tl Watts if 
the time in Which the visible laser beam is falling on the 
human eyes is tl. 
[0107] From the above formula, therefore, the permissible 
poWer becomes 2.2 milliWatts (mW) if the position on Which 
the visible laserbeam is projected is moving across the human 
eyes (about 7 mm in diameter) at a speed of 10 milliseconds 
(?rst speed). From the above formula, further, the permissible 
poWer becomes 1.2 mW if the position on Where the visible 
laser beam is projected is moving across the human eyes at a 
speed of 100 milliseconds (second speed). 
[0108] Therefore, the poWer of the visible laser beam pro 
jected from the visible laser beam projector 5 may, for 
example, be 2 mW in the case of the ?rst speed and may be 1 
mW in the case of the second speed Which is sloWer than the 
?rst speed. 
[0109] Here, the control ECU 51 may specify the rate of 
change in the position of the projected object as a value 
obtained by multiplying a change in the direction of proj ec 
tion by a predetermined reference distance (e.g., a distance 
from the visible laser beam projector 5 to the upper front end 
portion 21 in FIG. 1, a distance from the visible laser beam 
projector 5 to the meter display portion 11 in FIG. 9, or a 
distance from the visible laser beam projector 5 to the pas 
senger seat 16 in FIG. 13). 
[0110] As described above, the control ECU 51 intensi?es 
the visible laser beam proj ected from the light emitter 53 as 
the rate increases for changing the direction of the visible 
laser beam projected from the light emitter 53. Therefore, if 
the rate of changing the direction of projection decreases, the 
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probability increases in that the visible laser beam continu 
ously falls on the human eyes for an increased period of time. 
In this case, the intensity of projection is decreased. It is, 
therefore, made possible to suppress the amount of energy of 
the visible laser beam falling on the eyes. Further, if the rate 
of changing the direction of projection increases, the prob 
ability decreases in that the visible laser beam continuously 
falls on the human eyes for an increased period of time. In this 
case, the intensity of projection is increased. It is therefore 
made possible to maintain high the intensity of the visible 
laser beam While at the same time suppressing the probability 
of adverse effect of the visible laser beam on the human eyes. 
[0111] In the above embodiment, the light emitter 53 cor 
responds to the projector, the control ECU 51 corresponds to 
a control unit, the approach sensor 13 corresponds to an 
optical path interception detector, and the covering 3 corre 
sponds to a plate member. 
[0112] Further, the control ECU 51 operates as seatbelt 
check means by executing step 110 or 130 of the program 
100, operates as region expansion means by executing step 
145, operates as passenger seat passenger check means by 
executing step 120, operates as passenger seatbelt check 
means by executing step 130, Works as driver seatbelt check 
means by executing step 110, operates as vehicle speed check 
means by executing step 140, and operates as region contrac 
tion means by executing step 150. 
[0113] The control ECU 51 further operates as optical path 
interception check means by executing step 220 of the pro 
gram 200, and operates as projection suppressing means by 
executing step 235 or 240. 

Other Embodiments 

[0114] It should be noted that the present invention is not 
limited to the above embodiments only but encompasses vari 
ous forms for realiZing functions of particular matters of the 
invention. 
[0115] For example, While the visible laser beam is being 
projected from the light emitter 53, the control ECU 51 may 
change the direction in Which the visible laser beam is pro 
jected at all times. In this case, the object to Which the visible 
laser beam is projected does not stay at the same place. Even 
if the visible laser beam happens to fall on the human eyes, 
therefore, it does not last long. It is therefore made possible to 
maintain high the intensity of the visible laser beam While at 
the same time suppressing the probability of adverse effect of 
the visible laser beam on the human eyes. 
[0116] Further, the control ECU 51 may change the direc 
tion of projection of the visible laser beam at all times When 
the intensity of the visible laser beam projected by the pro 
jector is set to a ?rst intensity, and may not change the direc 
tion of projection of the visible laser beam When the intensity 
of the visible laser beam is set to a second intensity Which is 
Weaker than the ?rst intensity. 
[0117] When the intensity of the visible laser beam is high, 
therefore, the position of the object to Which the visible laser 
beam is projected does not stay at the same place. Even if the 
visible laser beam happens to fall on the human eyes, there 
fore, it does not last long. It is therefore made possible to 
maintain high the intensity of the visible laser beam While at 
the same time suppressing the probability of adverse effect of 
the visible laser beam on the human eyes. 
[0118] Further, When a portion (e.g., particular seat, steer 
ing Wheel, particular door, particular instrument) is instructed 
for offering information to the passenger, the control ECU 51 
may change the direction of projection of the visible laser 
beam at all times so that the position of the object to Which the 
visible laser beam is projected changes at all time Within the 
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one place. The position of the projected object can be changed 
at all times Within the one place by, for example, so control 
ling the direction of projection that a light spot of the visible 
laser beam folloWs the circumference of the one place. 
[0119] When one place in the vehicle is speci?ed by the 
visible laser beam, therefore, the position of the object to 
Which the visible laser beam is projected does not stay at the 
same place. Even if the visible laser beam happens to fall on 
the human eyes, therefore, it does not last long. It is therefore 
made possible to maintain high the intensity of the visible 
laser beam While at the same time suppressing the probability 
of adverse effect of the visible laser beam on the human eyes. 

[0120] Further, the projector does not have to emit light by 
itself (i.e., does not have to generate the visible laser beam) 
but may project the visible laser beam generated elseWhere to 
the object to be projected. For example, a light-generating 
unit for generating the visible laser beam may be mounted on 
other portion of the vehicle (e.g., rear part of the vehicle), the 
visible laser beam generated by a light-generating unit may 
be transmitted to the projector through an optical cable, and 
the projector may re?ect the visible laser beam transmitted 
through the optical cable by a mirror, so that the visible laser 
beam is projected onto the object. 
[0121] The detection range of the optical path interception 
determination portion may be in agreement With the proj ec 
tion range of the visible laser beam. In this case, it can be so 
contrived that the proj ection of the visible laser beam is 
readily interrupted in case the visible laser beam has fallen on 
the human eyes, and the projection of the visible laser beam is 
readily interrupted in case an obstacle is placed in the proj ec 
tion range of the visible laser beam and the visible laser beam 
is re?ected. The control ECU 51 may be located very apart 
from the projector 53. 
[0122] In the ?rst embodiment, further, the display-permit 
ted area of the visible laser beam projector 5 may be limited 
on the upper front end portion 21 of the instrument panel 6 at 
all times. Then, the visible laser beam is projected over an 
area from a position in front of the inner mirror of the vehicle 
up to the front end on the upper surface of the instrument 
panel in the compartment. Therefore, there is almost no prob 
ability in that the human eyes enter into the optical path of the 
visible laser beam. Therefore, the probability of adverse 
effect on the passenger’s retinas can be suppressed to a suf 
?cient degree despite the output of the visible laser beam is 
increased. 
[0123] Therefore, the visible laser beam is projected over 
the area from the position in front of the inner mirror up to the 
front end portion of the instrument panel of the vehicle in the 
compartment. Since there is almost no probability in that the 
human eyes enter into the optical path of the visible laser 
beam, it is alloWed to suf?ciently suppress the probability of 
adverse effect on the pas senger’s retinas even When the output 
of the visible laser beam is increased. 
[0124] In the third embodiment, further, the approach sen 
sor 13 may be replaced by a camera that takes images of the 
optical path or the vicinity thereof. In this case, the control 
ECU 51 may so determines that a body has entered or is 
entering in the optical path if the image taken by the camera 
has changed from the reference image by a reference index or 
more, using a knoWn image resolution method. Here, the 
reference image may be an image taken by the camera in a 
state Where there is no obstacle readily after the camera is 
installed in the compartment 1. Further, Whether the change is 
the reference index or more may be checked based on Whether 
if the degree of agreement betWeen the image that is taken and 
the reference image is a predetermined score or less. As the 
degree of agreement, the image that is taken and the reference 
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image are transformed into a binary form, and the pixels at the 
corresponding positions are all compared for the tWo images 
in the binary form. Then, a value that increases With an 
increase in the number of pixels having the same value may be 
used to represent the degree of agreement. 
[0125] Further, the arrangement of the light emitter 53 and 
the region to Which the visible laser beam is projected from 
the light emitter 53 are limited Within a partial space in the 
compartment 1 Which is such that the optical path of the 
visible laser beam cannot enter into the partial space from 
space other than the partial space Without deforming a sphere 
of a diameter of 14 cm (nearly equal to the siZe of head of an 
infant). This almost eliminates the probability in that the 
visible laser beam may happen to inadvertently fall on the 
infant’s eyes. 
[0126] Like the covering 3 of the above embodiments, a 
plate member of this embodiment may cover the bottom 
surface and the side surfaces of the light emitter 5, or may be 
present on the bottom surface only of the light emitter 5. The 
plate member is made from a material that permits the trans 
mission of the visible laser beam projected from the projector, 
and may be positioned under the projector spaced apart there 
from in the optical path of the visible laser beam from the 
projector. 
[0127] In the above embodiments, further, the functions 
realiZed by executing the programs by the control unit 51 may 
further be realiZed by using a hardWare having such functions 
(e.g., an FPGA capable of programming the circuit constitu 
tions). 
What is claimed is: 
1. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment; 

Wherein the control unit expands a region of an object to 
Which the visible laser beam is projected, When a trav 
eling speed of the vehicle is higher than a reference 
speed. 

2. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment; 

Wherein the control unit includes: 
seatbelt check means for checking Whether a seatbelt of 

the vehicle has been fastened; and 
region expansion means for expanding a region of an 

object to Which the visible laser beam is projected, 
When the seatbelt check means determines that the 
seatbelt has been fastened. 

3. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment; 

Wherein the control unit includes: 
passenger check means for checking Whether a passen 

ger is seated on a front passenger seat of the vehicle; 
passenger seatbelt check means for checking Whether a 

passenger seatbelt of the front passenger seat has been 
fastened; and 
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region expansion means for expanding a region of an 
object to Which the visible laser beam is projected, 
When the passenger check means determines that the 
passenger is seated on the front passenger seat, and 
the passenger seatbelt check means determines that 
the passenger seatbelt of the front passenger seat has 
been fastened. 

4. The visible laser beam projector according to claim 3, 
Wherein: 

the control unit further includes: 
driver seatbelt check means for checking Whether a 

driver seatbelt of a driver seat has been fastened; and 
vehicle speed check means for checking Whether a trav 

eling speed of the vehicle is higher than a reference 
speed, and 

the region expansion means expands the region of an 
object, on additional condition that the driver seatbelt 
check means determines that the driver seatbelt has been 
fastened and the vehicle speed check means determines 
that the traveling speed is higher than the reference 
speed. 

5. The visible laser beam projector according to claim 4, 
further comprising: 

region contraction means for contracting the region of an 
object in a ?rst case Where the drivers seatbelt check 
means determines that the driver seatbelt has not been 
fastened, in a second case Where the passenger check 
means determines that the passenger is seated on the 
front passenger seat and the seatbelt check means deter 
mines that the passenger seatbelt of the front passenger 
seat has not been fastened, and in a third case Where the 
vehicle speed check means determines that the traveling 
speed is loWer than the reference speed, 

Wherein the region expansion means further expands the 
region of an object, When the driver seatbelt check 
means determines that the driver seatbelt has been fas 
tened, the passenger check means determines that no 
passenger is seated on the front passenger seat, and the 
vehicle speed check means determines that the traveling 
speed is higher than the reference speed. 

6. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the projector is arranged in front of an inner mirror 
of the vehicle in the compartment, and projects the vis 
ible laser beam to only a front end portion on an upper 
surface of an instrument panel of the vehicle. 

7. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment; 

Wherein the projector is arranged on an upper surface of a 
steering column of the vehicle in the compartment, and 
projects the visible laser beam to only a meter display 
portion of the vehicle. 

8. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
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a control unit for controlling a mode of projecting the 
visible laser beam to provide information to passengers 
in the compartment; 

Wherein the projector and a region of an object to Which the 
visible laser beam is projected are arranged Within a 
partial space in the compartment, such that an optical 
path of the visible laser beam is limited Within the partial 
space, the partial space being de?ned as a space Which 
restricts a sphere of a diameter of 17 cm from entering 
thereinto Without deformation. 

9. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in the compartment; 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment; and 

an optical path interception detector for detecting a body 
that has entered in an optical path of the visible laser 
beam projected from the projector and for outputting a 
detection signal; 

Wherein the control unit includes: 
optical path interception check means for checking 

Whether the body has entered in the optical path based 
on the detection signal output from the optical path 
interception detector; and 

projection suppression means for suppressing an inten 
sity of the visible laser beam, When the optical path 
interception check means determines that the body 
has entered in the optical path. 

10. The visible laser beam projector according to claim 9, 
Wherein: 

the optical path interception detector includes an approach 
sensor for detecting the body in or near the optical path. 

11. The visible laser beam projector according to claim 9, 
Wherein: 

the optical path interception detector includes a camera 
that takes an image of the optical path or a vicinity 
thereof; and 

the optical path interception check means determines that 
the body has entered or is entering in the optical path if 
the image taken by the camera has changed from a 
reference image by more than a reference index. 

12. The visible laser beam projector according to claim 9, 
Wherein: 

the control unit changes a direction in Which the visible 
laserbeam is projected, and changes a direction of detec 
tion by the optical path interception detector folloWing a 
change in the direction of the visible laser beam. 

13. The visible laser beam projector according to claim 9, 
Wherein: 

the optical path interception detector outputs the detection 
signal When the body enters into a region betWeen a 
passenger and a region to Which the visible laser beam is 
projected from the projector. 

14. The visible laser beam projector according to claim 9, 
Wherein: 

the control unit produces a signal for turning on/off an 
operation of a device other than the visible laser beam 
projector in the compartment upon receipt of the detec 
tion signal from the optical path interception detector, 
When the projector projects no visible laser beam. 

15. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
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a control unit for controlling a mode of projecting the 
visible laser beam to provide information to passengers 
in the compartment; 

Wherein the control unit includes: 
seat check means for checking Whether a passenger is 

seated on the seat of the vehicle; and 
the seat decision means enables the projector to project the 

visible laser beam onto the seat or onto the vicinity of the 
seat if it is determined that no passenger is seated on the 
seat of the vehicle, the seat decision means including 
enable/prohibit means Which prohibits the projector 
from projecting the visible laser beam onto the seat or 
onto the vicinity of the seat if it is determined that a 
passenger is seated on the seat of the vehicle. 

16. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the control unit stores data related to positions of 
glasses de?ning the compartment, and prohibits the pro 
jector from projecting the visible laser beam onto the 
glasses based on the data related to the positions that are 
stored. 

17. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the control unit stores data related to a position of 
a mirror surface in the compartment, and prohibits the 
projector from projecting the visible laser beam onto the 
mirror surface based on the data related to the position 
that is stored. 

18. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the control unit increases an intensity of the visible 
laser beam projected from the projector With an increase 
in a rate of change in direction in Which the visible laser 
beam is projected from the projector. 

19. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in the compartment; 
a control unit for controlling a direction of projecting the 

visible laser beam to provide information to passengers 
in the compartment; and 

a plate member made of a material that permits transmis 
sion of the visible laser beam projected from the proj ec 
tor, 

Wherein the projector is arranged in front of an inner mirror 
provided in the compartment and projects the visible 
laser beam onto an upper surface of an instrument panel 
of the vehicle; and 

the plate member is arranged at a position the same as or 
higher than a loWer end of the inner mirror, and at a 
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position loWer than a position at Which the visible laser 
beam is projected from the projector maintaining a space 
therebetWeen. 

20. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the control unit changes at all times direction in 
Which the visible laser beam is projected from the pro 
jector. 

21. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein the control unit alloWs and disables a change in 
direction of projection of the visible laser beam at all 
times When an intensity of the visible laser beam pro 
jected by the projector is set to a ?rst intensity and a 
second intensity Weaker than the ?rst intensity, respec 
tively. 

22. A visible laser beam projector comprising: 
a projector for projecting a visible laser beam onto a por 

tion of a vehicle in a compartment of the vehicle; and 
a control unit for controlling a mode of projecting the 

visible laser beam to provide information to passengers 
in the compartment, 

Wherein, When a portion in the compartment is designated 
as an object for providing the information, the control 
unit changes direction of projection of the visible laser 
beam at all times so that the position of the object to 
Which the visible laser beam is projected changes at all 
time Within the object. 

23. A method of projecting a visible laser beam from a 
visible beam projector to a speci?ed portion in a vehicle to 
provide information to a person in the vehicle, the method 
comprising: 

checking Whether the vehicle or a person in the vehicle is in 
a predetermined condition indicating that a head of the 
person is restricted from moving into a predetermined 
space in the vehicle, through Which the visible laser 
beam is projected; 

varying a region of an object to Which the visible laser 
beam is projected to a ?rst region and a second region 
narroWer than the ?rst region, When a result of checking 
the vehicle or the person indicates that a movement of 
the head of the person is restricted and alloWed, respec 
tively. 

24. The method according to claim 23, Wherein: 
the checking determines that the vehicle is in the predeter 

mined condition When a travel speed of the vehicle is 
higher than a reference speed. 

25. The method according to claim 23, Wherein: 
the checking determines that the person is in the predeter 

mined condition When a seatbelt of a seat on Which the 
person is seated is fastened. 

* * * * * 


