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(54) (TITLE OF THE INVENTION) Vehicle headlamp device 
 
(57) (ABSTRACT) 
(PURPOSE) To shine light of the optimal brightness for driver vision 
without inflicting glare on other vehicles. 
(CONSTITUTION) When the headlamps are illuminated, the vehicular 
gap SL up to the preceding vehicle and the vehicular gap SR up to 
the oncoming vehicle as determined by the image processing 
apparatus are read to assess the combination of other vehicles (202–
206). The lamp control voltage value VH is set to the maximum 
voltage value Vmax when there are no other vehicles (208), it is set to 
the voltage value VL according to the vehicular gap SR from the 
preceding vehicle anti-glare map when there is only a preceding 
vehicle (210), it is set to the voltage value VR according to the 
vehicular gap SR based on the oncoming vehicle anti-glare map 
when there is only an oncoming vehicle (212), and it is set to a low 
voltage value after the derivation of the voltage value VL and 
voltage value VR from each map when there are both preceding 
vehicles and oncoming vehicles (214). As a result, it will be possible 
to illuminate the front of the vehicle with light from the headlamp 
with brightness according to the existence of other vehicles and the 
vehicular gap. 
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(SCOPE OF PATENT CLAIMS) 
(CLAIM 1) A vehicle headlamp device that is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and a second lamp with brightness that can be changed, 
a vehicular gap detection means that detects the vehicular gap up to 
the other vehicles traveling in front of the vehicle concerned, and 
a control means that controls the brightness of said second lamp 
such that no glare is inflicted on said other vehicles based on the 
vehicular gap that was detected.  
(CLAIM 2) A vehicle headlamp device that is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and a second lamp with brightness that can be changed, 
an assessment means that assesses whether the other vehicle 
traveling in front of the vehicle concerned is a preceding vehicle or 
an oncoming vehicle, 
a vehicular gap detection means that detects the vehicular gap up to 
said other vehicle, and 
a control means that controls the brightness of said second lamp 
such that no glare is inflicted on said other vehicle based on the 
vehicular gap that was detected with the corresponding other vehicle 
and the results of the assessment of said assessment means. 
(CLAIM 3) A vehicle headlamp device that is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and for which it is possible to change at least one of 
either the illumination direction or the illumination range and a 
second lamp with brightness that can be changed, 
a position detection means that detects the position of other vehicles 
traveling in front of the vehicle concerned, and  
a control means that controls the brightness of said second lamp 
such that no glare is inflicted on said other vehicle based on the 
position of the other vehicle concerned when the position of the 
other vehicle that was detected exceeds either the illumination 
direction or illumination range that can be changed for said 
headlamp. 
(CLAIM 4) A vehicle headlamp device that is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and for which it is possible to change at least one of 
either the illumination direction or the illumination range and a 
second lamp with brightness that can be changed, 
a vehicular gap detection means that detects the vehicular gap up to 
the other vehicles traveling in front of the vehicle concerned, and 
a control means that controls the brightness of said second lamp 
such that no glare is inflicted on said other vehicle based on said 
vehicular gap and to change at least one of either the illumination 
direction or the illumination range of said headlamp to the 
predetermined specific state based on said vehicular gap when the 
vehicular gap up to the other vehicle that was detected is equal to or 
greater than the predetermined specific gap. 
(DETAILED DESCRIPTION OF THE INVENTION) 
(0001) 
(FIELD OF INDUSTRIAL APPLICATION) The present invention relates 
to a vehicle headlamp device, and more specifically, relates to a 
vehicle headlamp device that controls the light distribution of 
headlamps that illuminate the area in front of a vehicle. 
(0002) 
(PRIOR ART) Headlamps, for which it is possible to switch the light 
distribution (the so-called high-beams and low-beams) such as for 
the state when illuminating the distance with a large amount of light 

or the state when illuminating the immediate vicinity with a small 
amount of light, are provided in vehicles in order to improve the 
visibility of the driver in the forward direction at nighttime. These 
headlamps are anchored to the approximate front of the vehicle, and 
will illuminate a comparatively broad range as determined in 
advance. 
(0003) On the normal roads that may be traveled by vehicles 
equipped with these headlamps, there may be instances in which 
there are oncoming vehicles present that will pass the vehicle 
concerned. If there are oncoming vehicles present in front of the 
vehicle concerned, if the headlamps are in the state of a light 
distribution for distance illumination, a significant amount of light 
will be shone towards the oncoming vehicle, dazzling the driver of 
the oncoming vehicle with the glare. Therefore, there is a light 
amount control apparatus that can control the amount of light from 
the headlamps of the vehicle concerned based on the detection value 
obtained by using a sensor to detect the amount of light in the area 
surrounding the vehicle concerned, including light from the 
headlamps of the oncoming vehicle (Japanese Unexamined Utility 
Model Application Publication S63-129641). 
(0004) 
(PROBLEM TO BE SOLVED BY THE INVENTION) However, with a 
light amount control apparatus of the type described above, the 
amount of light from the headlamps of the vehicle concerned will be 
controlled based on the amount of light from the headlamps of the 
oncoming vehicle, which shines a comparatively large amount of 
light towards the vehicle concerned, so if there is no oncoming 
vehicle present in front of the vehicle concerned, a large amount of 
light will be shone in front of the vehicle concerned even if there is 
a preceding vehicle present that is emitting a small amount of 
illuminating light behind it. Therefore, the driver of the preceding 
vehicle will suffer glare (and may feel blinded) from the light of the 
headlamps of the vehicle concerned that is following it when this 
light is reflected in the back mirror or fender mirror used to check 
the area behind the vehicle. 
(0005) Also, if there is an oncoming vehicle that is equipped with a 
light amount control apparatus that controls the amount of light such 
as that described above, both vehicles will attempt to control the 
amount of light, so the headlamps of one of the vehicles will 
become darker while at the same time, the headlamps of the other 
vehicle will become brighter. Therefore, if there is a preceding 
vehicle present in front of the other vehicle for which the headlamps 
become brighter, the driver of the preceding vehicle will inevitably 
suffer the glare of the light from the headlamps of the vehicle 
concerned. 
(0006) In consideration of the facts described above, the present 
invention aims to provide a vehicle headlamp device that can shine 
light of the optimal brightness for driver vision without inflicting 
glare on other vehicles. 
(0007)  
(MEANS FOR SOLVING THE PROBLEM) In order to achieve the above-
noted aim, the invention described in Claim 1 is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and a second lamp with brightness that can be changed, a 
vehicular gap detection means that detects the vehicular gap up to 
the other vehicles traveling in front of the vehicle concerned, and a 
control means that controls the brightness of said second lamp such 
that no glare is inflicted on said other vehicles based on the 
vehicular gap that was detected.  
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(0008) The invention described in Claim 2 is comprised of 
headlamps that are constructed of a first lamp with a specific 
brightness and a second lamp with brightness that can be changed, 
an assessment means that assesses whether the other vehicle 
traveling in front of the vehicle concerned is a preceding vehicle or 
an oncoming vehicle, a vehicular gap detection means that detects 
the vehicular gap up to said other vehicle, and a control means that 
controls the brightness of said second lamp such that no glare is 
inflicted on said other vehicle based on the vehicular gap that was 
detected with the corresponding other vehicle and the results of the 
assessment of said assessment means. 
(0009) The vehicle headlamp device of the invention described in 
Claim 3 is comprised of headlamps that are constructed of a first 
lamp with a specific brightness and for which it is possible to 
change at least one of either the illumination direction or the 
illumination range and a second lamp with brightness that can be 
changed, a position detection means that detects the position of 
other vehicles traveling in front of the vehicle concerned, and a 
control means that controls the brightness of said second lamp such 
that no glare is inflicted on said other vehicle based on the position 
of the other vehicle concerned when the position of the other vehicle 
that was detected exceeds either the illumination direction or 
illumination range that can be changed for said headlamp. 
(0010) The vehicle headlamp device of the invention described in 
Claim 4 is comprised of headlamps that are constructed of a first 
lamp with a specific brightness and for which it is possible to 
change at least one of either the illumination direction or the 
illumination range and a second lamp with brightness that can be 
changed, a vehicular gap detection means that detects the vehicular 
gap up to the other vehicles traveling in front of the vehicle 
concerned, and a control means that controls the brightness of said 
second lamp such that no glare is inflicted on said other vehicle 
based on said vehicular gap and to change at least one of either the 
illumination direction or the illumination range of said headlamp to 
the predetermined specific state based on said vehicular gap when 
the vehicular gap up to the other vehicle that was detected is equal 
to or greater than the predetermined specific gap. 
(0011) 
(OPERATION) The vehicle headlamp device of the invention 
described in Claim 1 is provided with headlamps that are 
constructed of a first lamp with a specific brightness and a second 
lamp with brightness that can be changed. A low-beam lamp may be 
used for this first lamp, while a high-beam lamp may be used for the 
second lamp. The vehicular gap detection means will detect the 
vehicular gap up to the other vehicle traveling in front of the vehicle 
concerned. In this case, the other vehicles may be detected using an 
image detection means (camera) that detects the image in front of 
the vehicle concerned, or a measuring instrument may be used to 
make measurements. When using an image detection means, it is 
possible to determine the vehicular gap up to the other vehicle from 
the vehicle concerned by performing image processing using the 
images that were detected. Therefore, by controlling the brightness 
of the second lamp, such as for instance, a high-beam lamp, based 
on the vehicular gap that was determined, it will be possible to 
illuminate the area in front of the vehicle concerned with a 
brightness that will inflict no glare on the other vehicles. 
(0012) The vehicle headlamp device of the invention described in 
Claim 2 is provided with an assessment means that assesses whether 
the other vehicle traveling in front of the vehicle concerned is a 
preceding vehicle or an oncoming vehicle. As a result, it will be 
possible to identify the type of other vehicle. Therefore, by 

controlling the brightness of the second lamp, for instance, a high-
beam lamp, as a result of the assessment of the assessment means, 
or in other words, based on the vehicular gap with the other vehicle 
concerned and the type of other vehicle, it will be possible to 
illuminate the area in front of the vehicle concerned with brightness 
that will not inflict glare on the other traveling vehicles even when 
the other vehicles involve a mixture of preceding vehicles and 
oncoming vehicles.  
(0013) It is acceptable to further provide a memory means that 
records in advance the first relationship between the vehicular gap 
up to the preceding vehicle and the brightness, and the second 
relationship between the vehicular gap up to the oncoming vehicle 
and the brightness, and to invoke the desired relationship. 
(0014) The vehicle headlamp device of the invention described in 
Claim 3 is provided with headlamps that are constructed a first lamp 
with a specific brightness and for which it is possible to change at 
least one of either the illumination direction or the illumination 
range, and a second lamp with brightness that can be changed. The 
first lamp may be a low-beam lamp, or it is acceptable to provide a 
new lamp. Also, the second lamp may be a high-beam lamp, or it is 
acceptable to provide a new lamp. The position detection means will 
detect the position of the other vehicle traveling in front of the 
vehicle concerned. In this case, the other vehicle may be detected 
using an image detection means (camera) that detects the images in 
front of the vehicle concerned, or it may be determined based on the 
direction and vehicular gap that was measured using a measuring 
instrument. When using an image detection means, it is possible to 
determine the actual position of the other vehicle based on the 
position of the other vehicle on the image through image processing 
using the images that were detected. In this case, in a road that has a 
gradient such as a hill, not only will the field of view of the driver 
change according to the gradient of the road, the sight direction 
from the vehicle concerned to other vehicles will also deviate 
upwards or downwards. As a result, there may be instances in which 
another vehicle is positioned outside of the range of the control of 
the headlamps for which it is possible to change the illumination 
direction and illumination range as described above. Therefore, 
there may be instances in which it is not possible to ensure the field 
of view required by the driver. Therefore, the control means will 
control the brightness of the second lamp to prevent inflicting the 
other vehicle concerned with glare based on the position of the other 
vehicle concerned when the position of the other vehicle that has 
been detected exceeds at least one of either the illumination 
direction or the illumination range that can be changed in the 
headlamp. As a result, when control is necessary within a range that 
exceeds the illumination direction and illumination range of the first 
lamp, it will be possible to compensate for this with the brightness 
of the second lamp and it will be possible to illuminate the area in 
front of the vehicle concerned such that it will be possible to 
improve visibility with a brightness that will not inflict any glare on 
other vehicles.  
(0015) In the vehicle headlamp device in the invention described in 
Claim 4, the vehicular gap up to the other vehicle traveling in front 
of the vehicle concerned will be detected by the vehicular gap 
detection means. Even in the case of a very minor change in the 
illumination direction and illumination range when the vehicular 
gap grows long, the effects on the other vehicles will increase. 
Therefore, when the vehicular gap that has been detected is equal to 
or greater than the predetermined specific gap, the control means 
will not only change at least one of either the illumination direction 
or the illumination range of the headlamp to the predetermined 
specific state based on said vehicular gap, it will also control the 
brightness of the second lamp such that no glare is inflicted on said 
other vehicle based on said vehicular gap.  
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In this specific state, there is a state in which at least one of either 
the specific illumination direction or the illumination range is 
adequate to prevent inflicting glare on other vehicles. Therefore, 
when the vehicular gap is long, the predetermined specific 
illumination direction and illumination range will be set such that it 
is adequate to prevent inflicting glare on other vehicles. As a result, 
for instance, if it is expected that glare might be inflicted on the 
other vehicle even despite minor changes to the illumination 
direction and illumination rage, it will be possible to compensate 
using the brightness of the second lamp and to illuminate the area in 
front of the vehicle concerned such that it will be possible to 
improve visibility with brightness that will not inflict glare on the 
other vehicles. 
(0016) 
(EXAMPLES OF EMBODIMENT) The first example of embodiment of 
the present invention will be described in detail below in reference 
to the drawings. The first example of embodiment involves the 
application of the present invention to a headlamp control apparatus 
that controls the distribution of light from headlamps for which it is 
possible to change the brightness and that have been installed in the 
front of the vehicle. Within the drawings, arrow FR indicates the 
direction in front of the vehicle, arrow UP indicates the direction 
above the vehicle, arrow LH indicates the direction to the left of the 
car width, and arrow RH indicates the direction to the right of the 
car width. Also, in this first example of embodiment, for the sake of 
simplifying the explanation, a high-beam lamp is established as the 
lamp for which it is possible to change the brightness, and a low-
beam lamp is established as the lamp with a specific brightness.  
(0017) As shown in Figure 1, engine hood 12 is arranged on the top 
surface part of front body 10A of vehicle 10, and a symmetrical pair 
(at both edges of the vehicle width) headlamps 18 and 20 are 
provided on the top part of front bumper 16 that is fixed in place on 
both edges of the vehicle width at the front edge of front body 10A. 
Also, windshield glass 14 is installed near the back edge of engine 
hood 12. At the top of this windshield glass 14 and inside of vehicle 
10 (at the driver’s visual field position, or in other words, near the 
driver’s eyepoint), camera 22 has been provided to image the front 
of the vehicle at nighttime. This camera 22 is connected to image 
processing apparatus 48 (Figure 3). For this camera 22, it is also 
acceptable to use an infrared camera that uses an image intensifier 
tube to multiply the intensity of the dark visible image after 
receiving light such as X-rays or particle rays and to convert it to a 
bright visible image. In the speedometer cable that is not shown in 
the figure inside vehicle 10, vehicle speed sensor 66 (Figure 3) is 
provided to detect the vehicle speed Sp of vehicle 10.  
(0018) As shown in Figure 2, steering wheel 26 is provided inside 
vehicle 10. Near the rotation axis (not shown in the figure) of this 
steering wheel 26, there are turn signal lever 28 and wiper control 
lever 30. 

(0019) Light control switch 32 (Figure 3) that is attached to the front 
edge of turn signal lever 28 is a switch to provide instructions to 
turn headlamps 18 and 20 on or off, and by rotating the front edge of 
turn signal lever 28 about the axis of turn signal lever 28, the switch 
will turn on or off. By turning this light control switch 32 on, 
headlamps 18 and 20 will be turned on or off.  
(0020) Headlamp 18 is provided on the left side of vehicle 10 and it 
has low-beam lamp L1 and high-beam lamp L2 with almost the 
same structure. Low-beam lamp L1 has bulb 40S (Figure 3). For this 
bulb 40S, it is acceptable to use a bulb with brightness (such as 55W 
in terms of the watts) that may be normally provided as the 
headlamp for vehicle 10. High-beam lamp L2 has bulb 40C (Figure 
3). Because bulb 40C will illuminate the distance, it is acceptable to 
use a bulb with higher output than the above-noted bulb 40S (such 
as 85W). It is also acceptable for the output of bulb 40C to be the 
same as that of bulb 40S.  
(0021) Headlamp 20 has low-beam lamp R1 that is equipped with 
bulb 41S and high-beam lamp R2 that is equipped with bulb 41C, 
where these lamps have the same structure as the above-noted 
headlamp 18 and are arranged in [symmetrical] positions with the 
center of vehicle 10 (the front-back direction, the direction of arrow 
FR in Figure 1) as the axis along the car width (Figure 3). Each 
optical axis of this low-beam lamp R1 and high-beam lamp R2 is 
provided such that it will be in approximately the same direction as 
that of the above-noted headlamp 18. 
(0022) As shown in Figure 3, control apparatus 50 for the control of 
the amount of light from headlamps 18 and 20 is constructed of 
read-only memory (ROM) 52, random access memory (RAM) 54, 
central processing unit (CPU) 56, input port 58, output port 60, 
driver 64, and bus 62 such as a data bus or control bus to connect 
these components. This ROM 52 stores the map and control 
programs for use in performing control of the headlamps that will be 
described later. Vehicle speed sensor 66 and camera 22 via image 
processing apparatus 48 are connected to input port 58. Output port 
60 is connected to image processing apparatus 48 as well as to 
control terminals 67 and 69 of voltage configuration circuits 66 and 
68 via driver 64. 
(0023) One end of bulb 40S that is attached to low-beam lamp L1 of 
headlamp 18 is connected to battery BT when light control switch 
32 is connected (turned on), and the other end is grounded. 
Therefore, low-beam lamp L1 will be illuminated when light control 
switch 32 is turned on. Also, one end of bulb 40C that is attached to 
high-beam lamp L2 is connected to light control switch 32 via 
voltage configuration circuit 66, and the other end is grounded. This 
voltage configuration circuit 66 will configure the voltage to be 
supplied to high-beam lamp L2 of headlamp 18. This voltage 
configuration circuit 66 is constructed of elements such as FET or 
transistors, and will configure the voltage to be outputted according 
to the control signal (voltage value VH) that has been inputted into 
control terminal 67 from control apparatus 50. Therefore, when light 
control switch 32 is turned on, high-beam lamp L2 will be 
illuminated with the specific brightness according to voltage value 
VH that has been inputted from control apparatus 50. 
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(0024) Similarly, one end of bulb 41S that is attached to low-beam 
lamp R1 of headlamp 20 is connected to battery BT via light control 
switch 32, and the other end is grounded. Also, one end of bulb 41C 
that is attached to high-beam lamp R2 is connected to light control 
switch 32 via voltage configuration circuit 68, and the other end is 
grounded. Control terminal 69 of this voltage configuration circuit 
68 has a connection to enable input of control signals (voltage value 
VH) from control apparatus 50. 
(0025) Next, the recognition processing of other vehicles (preceding 
vehicles and oncoming vehicles) and computation processing of the 
vehicular gap in image processing apparatus 48 in this example of 
embodiment will be described. Each pixel of the image that is 
formed by the image signal identifies a position based on the 
coordinates (Xn, Yn) in the coordinate system that may be 
determined based on the orthogonal X axis and Y axis that have 
been established on the image.  
(0026) As shown in Figure 4 (1), in image 120 that is the image that 
was obtained by camera 22, preceding vehicle 11 is positioned 
within white lines 124 on both sides of the lane of road 122 on 
which vehicle 10 is traveling. This image 120 will be processed in 
image processing apparatus 48. 
(0027) First, after detecting the traveling lane of vehicle 10 by 
performing white line candidate point extraction processing and 
collinear approximation processing as described below in this order, 
vehicle recognition region WP is established.  
(0028) In the white line candidate point extraction processing, 
candidate points that may be estimated to be the white lines of the 
lane are extracted. First, window region WS that has the specific 
width γ as estimated to include the white lines is established (see 
Figure 4 (3)), and the points at which the change in the brightness 
within this window region WS (the maximum point for the 
derivative of the brightness in the perpendicular direction) are 
extracted as white line candidate points (edge points). Dashed line 
132 in Figure 4 (3) shows the case of the determination of the 
continuation of these edge points. In the regions at the top and 
bottom of image 120, there is little likelihood of the presence of a 
preceding vehicle 11, so the range between the upper limit line 128 
and lower limit line 130 that were determined in advance is used as 
the region subject to processing. 
(0029) During the subsequent collinear approximation processing, 
Hough conversion is used on the edge points that were extracted in 
the white line candidate point extraction processing in order to 
determine the straight lines 134 and 136 that lie along the line 
estimated to be the white lines through collinear approximation. The 
region enclosed by these straight lines 134 and 136 and lower limit 
line 130 will be established as vehicle recognition region WP (see 
Figure 4 (4)). If the above-noted road 122 is a curved road, this 
region will be vehicle recognition region WP with the difference in 
the slope of the straight lines 136 and 138 as determined above (see 
Figure 4 (2)). 
(0030) Once the establishment of vehicle recognition region WP has 
been completed, detection processing will be performed as 
described below in order to assess the existence of preceding vehicle 
11 within the established vehicle recognition region WP and to 
compute the vehicular gap SL when there is preceding vehicle 11. 
(0031) First, the edge points are detected within vehicle recognition 
region WP in the same manner as in the above-noted white line 
candidate points detection processing, and peak point EP at the 
position at which the integrated value obtained by integrating the 
edge points that were detected in the longitudinal direction exceeds 

the specified value is detected (see Figure 4 (5)). If there is a 
plurality of peak points EP, peak point EP that is positioned in the 
bottom part of the image (a point that is closer than the gap) will be 
selected. Window regions WR and WL that each include both edges 
of the pixel points in the horizontal direction corresponding to this 
peak point EP will be established (see Figure 4 (6)). If a continuous 
point in the perpendicular direction (vertical lines 138R and 138L) 
is stably detected within these window regions WR and WL, it will 
be judged that preceding vehicle 11 is present. 
(0032) The space S in the longitudinal direction of these vertical 
lines 138R and 138L that were detected corresponds to the car 
width, so the vehicular gap SL between preceding vehicle 11 and the 
vehicle 10 concerned may be computed based on this car width and 
the position of peak point EP. For instance, the ratio of the space S 
corresponding to the car width of the vehicle detected based on the 
image may be determined using car width SO of a standard vehicle 
as reference, and this ratio may be used to compute the vehicular 
gap SL. The space in the longitudinal direction between the above-
noted vertical lines 138R and 138L may be computed based on the 
difference in the representative X coordinates (such as the mean 
coordinate value or multi-frequent coordinate value) for each of 
vertical lines 138R and 138L. 
(0033) When there is no preceding vehicle 11 above, the vehicular 
gap SL will be set to be 0. As a result, the value for the vehicular gap 
SL will also include information showing whether or not preceding 
vehicle 11 is present in front of the vehicle 10 concerned based on 
SL = 0 or SL > 0.  
(0034) Next, the recognition processing of oncoming vehicle 11A 
based on image 120 will be explained. First, after the above-noted 
preceding vehicle recognition processing, correction amount α will 
be established in order to correct the results to include the 
approximated straight line 132 (on the oncoming vehicle side) that 
was determined. Because there is high probability that an oncoming 
vehicle will be positioned near the approximated straight line 132 on 
the oncoming vehicle side, this correction is performed in order to 
correct the position to the immediate vicinity in order to prevent the 
exclusion of the detection of the headlamps of the oncoming vehicle 
as a result of the size of the oncoming vehicle recognition region 
that is established. Straight line 133 may be determined according to 
this correction amount α that was established, and the right side of 
this straight line 133 (when traveling on the left side) will be 
established as the oncoming vehicle recognition region WP0 (see 
Figure 5). As was the case in the above-noted preceding vehicle 
recognition processing, recognition processing of oncoming vehicle 
11A will be performed based on the light spot of the lights from the 
headlamps of oncoming vehicle 11A within this oncoming vehicle 
recognition region WP0, and the vehicular gap SR will be 
determined.  
(0035) After establishing the above-noted oncoming vehicle 
recognition region WP0, region WOO that includes the region 
between the upper limit line and lower limit line as determined in 
advance and in which there is high probability of the presence of 
oncoming vehicle 11A may be established, and it is also acceptable 
to determine the vehicular gap SR through recognition processing of 
oncoming vehicle 11A within this region WOO. 
(0036) Further, the road is identified by detecting the white lines 
124 in the above-noted description, but it is also acceptable to detect 
the road based on the curbstones that may be formed on the edge of 
road 122 rather than using only white lines 124. In this case, it is 
possible to perform detection of either the white lines or the 
curbstones by changing the detection level for the white lines and 
curbstones in the gray-scale images.  

0006



(0037) The present inventors conducted an experiment to inflict 
glare on the driver of other vehicles (measuring the brightness in 
front of the driver’s eyes when the driver feels blinded) using the 
light from the high-beam headlamps of vehicle 10. In this 
experiment, a plurality of vehicular gaps from 25 m–250 m were 
defined between vehicle 10 and other vehicles, and in addition to 
measuring the brightness in front of the eyes of the drivers of the 
other vehicles when decreasing the voltage of the high-beam 
headlamps of vehicle 10 until the drivers of the other vehicles no 
longer experienced the glare at each vehicular gap, measurements 
were also made of the voltage value for the high-beam headlamps of 
vehicle 10. The low-beam headlamps were measured in the normal 
illumination state.  
(0038) Figure 7 shows the measurement results for preceding 
vehicle 11, while Figure 8 shows the measurement results for 
oncoming vehicle 11A. In these figures, the vehicular gap (units: m) 
between the vehicle concerned and the other vehicles is shown on 
the horizontal axis, the brightness (units: lx) in front of the eyes of 
the drivers of the other vehicles is shown on the left-side vertical 
axis, and the voltage value (units: V) of the headlamp of the vehicle 
concerned is shown on the right-side vertical axis. By using a 
dashed line to show the relationship between the vehicular gap and 
the brightness in front of the driver’s eyes, and using a solid line to 
show the relationship between the vehicular gap and the headlamp 
voltage value, it was possible to show these two types of 
relationships within the same figure. For instance, when the 
vehicular gap with preceding vehicle 11 is 125 m, it is clear that the 
brightness in front of the driver’s eyes at which the driver of 
preceding vehicle 11 experienced no glare is 0.07 lx, and that the 
voltage value for the headlamp is 4.2 V. On the other hand, when 
the vehicular gap with oncoming vehicle 11A is 125 m, it is clear 
that the brightness in front of the driver’s eyes at which the driver of 
oncoming vehicle 11A experiences no glare is 0.14 lx, and that the 
headlamp voltage value is 5.0 V. 
(0039) As will be clear from these Figure 7 and Figure 8, it is 
possible to define a voltage value for the headlamps of the vehicle 
10 concerned that will result in a brightness in front of the eyes of 
the other driver that will inflict no glare on the driver of the other 
vehicle depending on the vehicular gap between the vehicle 10 
concerned and the other vehicles. In this experiment, the 
relationship between the vehicular gap for preceding vehicle 11 and 
the headlamp voltage value is stored as Map 1. Also, the 
relationship between the vehicular gap for oncoming vehicle 11A 
and the headlamp voltage value is stored as Map 2. 
(0040) The operation in this example of embodiment will be 
described below. When the ignition key switch (not shown in the 
figure) is turned on, the light distribution control routine shown in 
Figure 6 will be executed for each specified period of time.  
(0041) When this light distribution control routine is executed, the 
operation will proceed to Step 202, and as a result of an assessment 
of whether light control switch 32 is turned on or off, an assessment 
will be made as to whether or not headlamps 18 and 20 are 
illuminated. If headlamps 18 and 20 are off, there will be no need 
for light distribution control (a negative assessment in Step 202), so 
this routine will be ended. If light control switch 32 is turned on, at 
the very least, the low-beam lamp will be illuminated.  
(0042) If headlamps 18 and 20 are illuminated (a positive 
assessment in Step 202), the operation will proceed to Step 204, and 
after an outputting image processing start signal to image processing 

apparatus 48, vehicular gap SL between the vehicle 10 concerned 
and preceding vehicle 11 and vehicular gap SR between the vehicle 
10 concerned and oncoming vehicle 11A as determined in image 
processing apparatus 48 will be read. In image processing apparatus 
48, as noted in the description of image processing above, 
recognition processing of preceding vehicle 11 and oncoming 
vehicle 11A will be performed, and at the same time, vehicular gap 
SL for preceding vehicle 11 and vehicular gap SR for oncoming 
vehicle 11A will be computed. 
(0043) In the subsequent Step 206, the state in front of the vehicle 
10 concerned will be assessed based on the vehicular gaps SL and SR 
that were read. As described above, the values for vehicular gaps SL 
and SR include information regarding whether or not either 
preceding vehicle 11 or oncoming vehicle 11A is present in front of 
the vehicle 10 concerned. Based on the combination of the existence 
of preceding vehicle 11 and the existence of oncoming vehicle 11A, 
there are four possible states, namely a state in which there are no 
other vehicles (1), a state in which there is only a preceding vehicle 
11 (2), a state in which there is only an oncoming vehicle 11A (3), 
and a state in which there is both a preceding vehicle 11 and an 
oncoming vehicle 11A. Therefore, in Step 206, the values for the 
vehicular gaps SL and SR will be used to assess which of four states 
is applicable. 
(0044) In other words, if the values for the vehicular gaps are SL = 0 
and SR = 0, the assessment is that (1) there are no preceding vehicles 
11 nor oncoming vehicles 11A in front of the vehicle 10 concerned, 
and the operation will proceed to Step 208. Also, if the values for 
the vehicular gaps are SL ≠ 0 and SR = 0, the assessment is that (2) 
there is a preceding vehicle 11 and there is no oncoming vehicle 
11A, and the operation will proceed to Step 210. Also, if the values 
for the vehicular gaps are SL = 0 and SR ≠ 0, the assessment is that 
(3) there is no preceding vehicle 11 and there is an oncoming 
vehicle 11A, and the operation will proceed to Step 212. Further, if 
the values for the vehicular gaps are SL ≠ 0 and SR ≠ 0, the 
assessment is that (4) there are both preceding vehicles 11 and 
oncoming vehicles 11A, and the operation will proceed to Step 214.  
(0045) In Step 208, there is no need to prevent glare because there 
are no other vehicles in the state in front of the vehicle concerned. 
Therefore, the voltage value VH will be set to the predetermined 
maximum voltage value Vmax, and the operation will proceed to Step 
216. For this maximum voltage value Vmax, the normal voltage value 
when the high-beam lamps are illuminated (for instance, 12V) may 
be stored in memory. 
(0046) In Step 210, the state is one in which only preceding vehicle 
11 is present in front of the vehicle concerned, and it is acceptable 
simply to prevent inflicting glare on preceding vehicle 11. Therefore, 
the voltage value VL in relation to vehicular gap SR up to preceding 
vehicle 11 will be set to voltage value VH based on the above-noted 
Map 1 (Figure 7). 
(0047) In Step 212, the state is one in which there is only oncoming 
vehicle 11A in front of the vehicle concerned, and it is acceptable 
simply to prevent inflicting glare on oncoming vehicle 11A. 
Therefore, the voltage value VR in relation to vehicular gap SR up to 
oncoming vehicle 11A will be set to voltage value VH based on the 
above-noted Map 2 (Figure 8). 
(0048) In Step 214, both preceding vehicle 11 and oncoming vehicle 
11A are present in front of the vehicle concerned, so it is necessary 
to prevent inflicting glare on both the vehicles of preceding vehicle 
11 and oncoming vehicle 11A. Therefore, in addition to deriving 
voltage value VL corresponding to vehicular gap SR up to preceding 
vehicle 11 based on Map 1 (Figure 7) for preceding vehicle 11, 
voltage value VR corresponding to vehicular gap SR up to oncoming 
vehicle 11A based on Map 2 (Figure 8) will be derived for 
oncoming vehicle 11A. 
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Of the derived voltage values VL and VR, the smaller voltage value 
will be set to voltage value VH. As a result, it will be possible to 
configure the voltage value VH for the high-beam lamps to prevent 
inflicting glare on either preceding vehicle 11 or oncoming vehicle 
11A.  
(0049) The configuration of the voltage value VH in this Step 214 
may be performed by defining a priority ranking to the map to be 
used as reference with the predetermined vehicular gap (such as 100 
m for instance) as the assessment criterion. For instance, if there is 
both a preceding vehicle 11 and an oncoming vehicle 11A with a 
vehicular gap of less than 100 m, in addition to referencing the map 
for preceding vehicle 11, the map for oncoming vehicle 11A will be 
referenced when there is both a preceding vehicle 11 and an 
oncoming vehicle 11A with a vehicular gap of 100 m or more. By 
performing the operation in this way, it will be possible to reference 
the maps for other vehicles that are likely to suffer from glare.  
(0050) In the next Step 216, by outputting the voltage value VH that 
was established to voltage configuration circuits 66 and 68, it will 
be possible to control the voltage of high-beam lamps L2 and R2. In 
other words, in voltage configuration circuits 66 and 68, the voltage 
from battery BT will be changed to voltage value VH for supply to 
bulbs 40C and 41C. 

(0051) Therefore, it will be possible to illuminate the area in front of 
the vehicle with light from the headlamps at a brightness that will 
not inflict any glare on the drivers of other vehicles according to the 
state in front of the vehicle 10 concerned, or in other words, the 
existence or the presence of a preceding vehicle and oncoming 
vehicle and the vehicular gap up to the preceding vehicle and up to 
the oncoming vehicle. 
(0052) Figure 9 uses a multiplication factor for the range of 
visibility of the driver concerned to show the relationship between 
the vehicular gap when changing the brightness of the high-beam 
lamps and when the high-beam lamps are turned off and the range 
of visibility of the driver of the vehicle concerned. This 
multiplication factor for the range of visibility uses a multiplication 
factor to represent the difference in the range of visibility when 
there is control of the brightness of the high-beam lamps and when 
there is no such control, and this multiplication factor may be 
determined using the following Formula (1). Also, the case in which 
the other vehicle is a preceding vehicle is shown in the figure using 
the dashed line, while the solid line indicates the case when the 
other vehicle is an oncoming vehicle. 
 

(Multiplication factor for the range of visibility) = (Range of visibility during light distribution control) / (Range of visibility when there is no 
control) ---- (1) 

 
(0053) As will be clear from this Figure 9, in comparison to the case 
when there is no control, the range of visibility when there is control 
of the brightness of the high-beam lamps will improve by a factor of 
1.0–2.5 in the case of a preceding vehicle, and it will improve by a 
factor of 1.3–2.5 in the case of an oncoming vehicle. 
(0054) Also, as will be clear from Figure 7 and Figure 8, it is 
possible to achieve an effect by simply setting the maximum voltage 
value that will not inflict any glare on the drivers of other vehicles 
(such as approximately 4.5V) to be the voltage value for the high-
beam lamps, without controlling the amount of light (voltage value) 
on the high-beam side. In this case, it is possible to perform the 
optimum light distribution without using a camera or the like.  
(0055) In the above-noted example of embodiment, the detection of 
other vehicles was performed based on images obtained for the front 
of the vehicle. However, the present invention is not limited to this, 
and it is also acceptable to perform detection using a distance-
measuring apparatus such as a range finder or the like. 
(0056) Also, in the above-noted example of embodiment, a high-
beam lamp was established as the lamp for which the brightness can 
be changed, and a low-beam lamp was established as the lamp with 
a specific brightness. However, it is also acceptable to use a low-
beam lamp as the lamp for which the brightness can be changed, and 
to use a high-beam lamp as the lamp with a specific brightness. 
Further, it is acceptable to use a headlamp with a low-beam lamp as 
the lamp with a specific brightness, and to use an auxiliary lamp as 
the lamp for which the brightness can be changed. 
(0057) Next, the second example of embodiment will be described. 
When considering the light distribution to avoid inflicting glare on 
the drivers of other vehicles such as preceding vehicles or oncoming 
vehicles or the light distribution required to detect obstacles such as 
pedestrians, it is effective to perform light distribution by changing 

the illumination optical axis of the headlamp or to perform light 
distribution by blocking the illuminating light from the headlamp 
using a shade or the like. 
(0058) The second example of embodiment involves the application 
of the present invention to a light distribution control apparatus for 
headlamps that controls the distribution of the light from the 
headlamps that are comprised of a lamp for which the brightness can 
be changed and a lamp for which the illumination optical axis can 
be changed. The second example of embodiment has generally the 
same structure as the first example of embodiment, so the parts of 
the same will be denoted by the same symbols and any detailed 
explanation will be omitted, with the explanation below concerning 
only the parts that differ. 
(0059) As shown in Figure 10, low-beam lamp L1 of headlamp 18 
in the second example of embodiment is a projector-type headlamp 
with convex lens 33, bulb 40S, and lamp housing 34. Convex lens 
33 is anchored to one of the openings of this lamp housing 34, while 
bulb 40S is anchored to the other opening via socket 36 such that the 
light emission point will be positioned above optical axis C of 
convex lens 33 (the central axis of convex lens 33). 
(0060) The bulb side of the inside of lamp housing 34 is treated as 
reflector 38 with an oval reflecting surface, and the reflected light of 
bulb 40S by this reflector 38 will be focused between convex lens 
33 and bulb 40S. Elbow part 43A of shade 43 (see Figure 11) is 
positioned and anchored near this light focusing point. The shape of 
this shade 43 is defined in advance to prevent glare for oncoming 
vehicles and to improve the ability of the driver to see pedestrians or 
signs, etc. The light from bulb 40S that has been reflected and 
focused by reflector 38 will be segmented into the light that passed 
through shade 43 and the light that was blocked by shade 43, after 
which the light will be emitted from convex lens 33.  
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(0061) Also, shaft bearing 42 is anchored to upper front part 34A of 
lamp housing 34. This shaft bearing 42 is supported by strut 44. 
Strut 44 is anchored horizontally to the frame (not shown in the 
figure) of vehicle 10. Also, the cylindrical tip of needle 46A of 
actuator 46 is attached to the bottom back part 34B of lamp housing 
34. This actuator 46 is anchored to the frame (not shown in the 
figure) of vehicle 10, and it is constructed of motor 46D and a worm 
gear that has needle 46A as the worm. In other words, the rear end 
of needle 46A is engaged into worm wheel 46B that is inscribed 
such that it can function as the worm. This needle 46A can move 
linearly as a result of a sliding mechanism (not shown in the figure), 
while the rotation axis of worm wheel 46B is anchored onto shaft 
46C of motor 46D, and the rotation of motor 46D will be converted 
to the linear drive of needle 46A. Therefore, needle 46A will expand 
and contract in the horizontal direction (the direction of arrow A in 
Figure 10) as a result of the rotation of motor 46D according to 
signals from control apparatus 50. As needle 46A contracts, 
headlamp 18 will rotate to the right and optical axis C will become 
optical axis CU. As needle 46A expands, headlamp 18 will rotate to 
the left and optical axis C will become optical axis CD. In this way, 
headlamp 18 will revolve with strut 44 as its axis according to the 
expansion and contraction of needle 46A, and optical axis L will be 
deflected upwards (the direction of UP in Figure 1) or downwards.  
(0062) Headlamp 20 is provided with shade 43A and actuator 47 
(Figure 12). The structure of headlamp 20 is the same as that of 
headlamp 18, so any detailed explanation will be omitted. 
(0063) As shown in Figure 12, output port 60 of control apparatus 
50 in the second example of embodiment is connected to control 
terminals 67 and 69 of voltage configuration circuits 66 and 68 and 
to image processing apparatus 48. Further, it is connected to 
actuators 46 and 47 in order to control the shades for low-beam 
lamps L1 and R1 of headlamps 18 and 20. ROM 52 stores the 
control program and map (Figure 14) which will be described later. 
(0064) Here, with the distribution of light resulting from the 
blocking of light using the shades or the like, or with the distribution 
of light resulting from changing the illumination optical axis, it is 
possible to control the illumination range or position reached by the 
light, but the control range may be configured based on a reason 
such as the structure. Therefore, it is not possible to control the 
distribution of light in consideration of other vehicles that may be 
present at a position that exceeds the control range that has been 
established such as another vehicle traveling on a sloped road, etc. 
Also, drivers of other vehicles with a long vehicular gap will be 
significantly impacted by the slightest actions of the vehicle 
concerned, such as in the extent of glare inflicted as a result of 
changes in the distribution of light resulting from vertical movement. 
(0065) The present inventors conducted an experiment to look at the 
glare inflicted on the drivers of other vehicles by the light of the 
high-beam headlamps of the vehicle 10 concerned when other 
vehicles are present at a position that exceeds the control range for 
the illumination optical axis (to measure the bulb voltage that will 
result in brightness of the headlights that inflicts glare on other 
drivers). In this experiment, as shown in Figure 13, measurements 
were made of the deviation angle ε that exceeds the control range 

(control angle φ) for the illumination optical axis C that was 
determined in advance, and the voltage value VH for the high-beam 
headlamps of the vehicle 10 concerned when reducing the high-
beam headlamp voltage of the vehicle 10 concerned to the point 
where the other drivers experienced no glare at that time. The 
measurement results are shown in Figure 14. 
(0066) As will be clear from this Figure 14, it is possible to 
determine the voltage value VH of the headlamps of the vehicle 10 
concerned that will result in a brightness in front of the eyes of the 
driver of the other vehicle that will inflict no glare on this driver 
according to the deviation angle ε. In this example of embodiment, 
the relationship between the deviation angle ε and the headlamp 
voltage value VH is stored in the memory as Map A.  
(0067) The voltage value VH of the high-beam headlamp of the 
vehicle 10 concerned that will no longer inflict glare on the driver of 
the other vehicle is a generally flat characteristic when looking at 
the vehicular gap in general (see Figure 7 and Figure 8). Therefore, 
it is possible to use the above-noted Map A when there is a different 
vehicular gap with a vehicle at a position that exceeds the control 
angle φ, and when there is general agreement in the deviation angle 
ε. Other vehicles may include preceding vehicles and oncoming 
vehicles. In this example of embodiment, Figure 14 was used as the 
average characteristic for the vehicular gap for both type of vehicles, 
but it goes without saying that it is also acceptable to separately 
define the vehicular gap for preceding vehicles and for oncoming 
vehicles. Next, the operation in this example of embodiment will be 
explained. When the ignition key switch (not shown in the figure) is 
turned on, the light distribution control routine shown in Figure 15 
will be executed for each specified period of time. When this light 
distribution control routine is executed, the operation will proceed to 
Step 302, and the vehicular gaps SL and SR up to the other vehicles 
that are preceding vehicles and oncoming vehicles will be computed 
as described above (Steps 202 and 204 in Figure 6). In the next Step 
304, the target illumination angle θ in relation to the other vehicles 
will be computed. In other words, in Step 304, the direction from the 
vehicle concerned in relation to the other vehicles will be 
determined, as described below. 
(0068) Figure 16 shows image 120 that is the reference that 
generally matches the image viewed by the driver when the flat road 
122 on which vehicle 10 is traveling is imaged by camera 22. In this 
road 122, the boundary for each lane is formed by white line 124 
that is the center line. In Image 120, the reference point D (XD, YD) 
for the position that corresponds to the line of sight when the driver 
of vehicle 10 looks forward in parallel to the traveling direction of 
vehicle 10 (the direction that is parallel to the flat road) is defined is 
advance. This reference point D (XD, YD) is used as the reference 
point for image 120 that was obtained by camera 22, and the lines 
that each pass through reference point D and that are orthogonal to 
reference point D are treated as horizontal line Hor and vertical line 
Ver. This horizontal line Hor matches the horizon line in image 120 
as obtained when vehicle 10 is traveling along level ground. 
(0069) As shown in Figure 17, image 121, which was obtained by 
camera 22 when road 122 in front of vehicle 10 that is traveling 
along level ground is a downward slope having a gradient of a 
specific angle from the level ground, is an image that has been 
compressed towards the direction of the downward slope, and the 
horizon line in image 121 will move downwards from the position 
of the horizon line when imaging the flat road 122. 
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Therefore, the deviation ΔH between horizontal line Hm that passes 
through the pixels at the topmost point of the trajectory of the pixels 
on the image of white line 124 and center line 123 in this image 121 
and horizontal line Hor that passes through the reference point will 
correspond to the above-noted gradient. It is possible to determine 
the direction of the other vehicles (the direction from the horizontal 
line) using the camera as the reference and using this type of 
gradient derivation method. In other words, the position in the 
vertical direction of the tail lamps that were detected as described 
above on the image corresponds to the direction of the other 
vehicles, so it will be possible to determine the direction to the other 
vehicle (target illumination angle θ) if the deviation ΔH is 
determined by substituting the above-noted position of the 
horizontal line Hm with the position of the tail lamps (of the 
preceding vehicle, or the headlamps in the case of an oncoming 
vehicle). 
(0070) In the next Step 306, in addition to reading the 
predetermined control angle φ (φmin ≤ φ ≤ φmax), the deviation 
angle ε will be computed (ε = θ – φmax). This example of 
embodiment envisions the case in which another vehicle is present 
on an upwards slope. 
(0071) In the next Step 308, an assessment as to whether or not ε < 
0 is made in order to assess whether or not the target angle θ is 
within the range of the control angle φ. If the result of this 
assessment is positive, an assessment is made in the next Step 310 
as to whether or not one of the vehicular gaps SL or SR is less than 
the specific value (100 m in this example of embodiment). If SL < 
100 or SR < 100, the normal light distribution control to prevent 
inflicting glare on the other vehicle according to the vehicular gap 
will be performed in Step 312. On the other hand, if the result of the 
assessment in Step 310 is negative and there is another vehicle 
present in the distance, the probability of inflicting glare on the 
other vehicle will increase even with slight changes made to the 
illumination optical axis. Therefore, the angle obtained by 
subtracting the predetermined setup angle dθ from the target 
illumination θ is set as the target illumination angle θ in Step 314. 
As a result, it will be possible to configure the target illumination 
angle θ to ensure low probability of inflicting glare on the other 
vehicle based on the distribution of light resulting from a change in 
the optical axis. 
(0072) In the above-noted Step 308, if the result of the assessment is 
negative and the target angle θ is outside of the range of the control 
angle φ, the operation will proceed to Step 316 and light distribution 
control will be performed by changing the amount of light. In other 
words, the control angle θ will be set to the maximum value φmax, 
and light distribution corresponding to the deviation angle ε will be 
performed by controlling the amount of light from the high-beam 
lamps. In this case, the voltage value VH of the high-beam 
headlamps of the vehicle 10 concerned will be set to ensure that no 
glare is inflicted on the other vehicle in reference to the above-noted 
Map A. In this Step 316, if there is another vehicle present in the 
distance when it is possible to perform light distribution control by 
changing the optical axis, control will be performed based on the 
target illumination angle θ from which the setup angle dθ was 
subtracted. This is performed in order to ensure control of the light 
amount in order to compensate for the light distribution control 
corresponding to control of the optical axis of the setup angle dθ. 
(0073) In this way, in this example of embodiment, it is possible to 

perform control of the amount of light from the high-beam lamps in 
order to compensate for other vehicles that may be traveling along a 
sloped road that exceeds the control range that may be established 
when controlling the illumination range or position reached by the 
light through the distribution of light resulting from changes in the 
illumination optical axis. Therefore, it will be possible to improve 
driver visibility even with a three-dimensional road shape such as a 
sloped road, and it will be possible to ensure a distribution of light 
that will inflict non glare, irrespective of the three-dimensional 
position of the other vehicles.  
(0074) Also, even in the case in which another vehicle is present in 
the distance and slight changes to the light distribution may inflict 
glare on the driver of the other vehicle, it will be possible to 
distribute the light such that no glare will be inflicted on the other 
driver. Therefore, though it would be necessary to perform delicate 
control of the illumination optical axis when attempting to perform 
light distribution control through only changes to the optical axis, in 
this example of embodiment, it will be possible to easily deal with 
[any glare] through changes to the voltage value without performing 
any delicate control of the illumination optical axis. 
(0075) The above-noted example of embodiment envisioned an 
upward slope, but application is also possible to a downward slope. 
With a downward slope, the control angle φ (φmin ≤ φ ≤ φmax) is 
included within the deviation angle ε that was obtained as described 
above, so if the result of an assessment of |ε| < (φmax – φmin) is 
negative, the road will be judged to be a downward slope, and it will 
be acceptable to perform compensation through control of the 
amount of light from the high-beam headlamps. 
(0076) Also, in the second example of embodiment, the optical axis 
was deflected by rotating the lamp housing of the headlamp, but it is 
possible to force the same operation when deflecting the optical axis 
by moving the shade within the lamp housing. In other words, as 
shown in Figure 18, instead of the actuator, drive apparatus 45 may 
be controlled by control apparatus 50. This drive apparatus 45 is 
provided on the inside of lamp housing 34 of headlamp 18 and is 
connected to control apparatus 50, and it has a structure that enables 
it to move shade 40 vertically along the plane that is orthogonal to 
optical axis L of convex lens 30 according to the control signals that 
may be outputted from control apparatus 50. Therefore, the 
illumination range vertically in front of the vehicle will change as a 
result of the movement of this shade 40, and it will be possible to 
perform the same operation as when deflecting the optical axis of 
headlamp 18, so to speak. The same is true for headlamp 20. 
(0077) Also, in the second example of embodiment, a high-beam 
lamp was established as the lamp for which the brightness can be 
changed and a low-beam lamp was established as the lamp for 
which it is possible to change either the optical axis or the 
illumination range. However, it is also acceptable to establish a low-
beam lamp as the lamp for which the brightness can be changed, and 
to establish a high-beam lamp as the lamp for which it is possible to 
change either the optical axis or the illumination range. Further, it is 
acceptable to use a headlamp containing a lamp for which the 
optical axis or illumination may be changed, and to use an auxiliary 
lamp as the lamp for which the brightness can be changed.  
(0078) 
(EFFECT OF THE INVENTION) As described above, according to the 
invention described in Claim 1, the brightness of the second lamp 
such as a high-beam lamp is controlled based on the vehicular gap 
up to another vehicle traveling in front of the vehicle concerned. 
Therefore, the invention has the effect of enabling the optimal 
distribution of light in front of the vehicle concerned without 
inflicting any glare on the driver of the other vehicle. 
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(0079) According to the invention described in Claim 2, the 
brightness of the second lamp such as a high-beam lamp is 
controlled based on the type of other vehicle and the vehicular gap 
with the other vehicle concerned, so even if there are different levels 
of glare inflicted on the drivers, such as of preceding vehicles or 
oncoming vehicles, the invention has the effect of making it possible 
to perform the optimal light distribution without inflicting any glare 
according to the type of other vehicle. 
(0080) According to the invention described in Claim 3, the 
brightness of the second lamp is controlled based on the position of 
the other vehicle when the position of the other vehicle exceeds at 
least one of either the illumination direction or the illumination 
range of the headlamp that can be changed. Therefore, even when it 
is necessary to perform control beyond the illumination direction or 
illumination range of the first headlamp, control will be possible 
with compensation using the second lamp, so the invention has the 
effect that it will be possible to perform the optimal light 
distribution in front of the vehicle concerned without inflicting any 
glare on the driver of the other vehicle. 
(0081) According to the invention described in Claim 4, the 
brightness of the second lamp is controlled based on the vehicular 
gap up to the other vehicle, so even if the vehicular gap is long and 
changes in the illumination direction or illumination range may have 
a significant impact, the invention has the effect that it will be 
possible to perform the optimal light distribution without inflicting 
any glare on the other vehicles while maintaining the visibility of 
the driver without performing any delicate control. 
(BRIEF DESCRIPTION OF THE DRAWINGS) 
(FIGURE 1) This is a perspective diagram showing the front of the 
vehicle as viewed from diagonally in front of the vehicle.  
(FIGURE 2) This is a perspective diagram showing the front of the 
vehicle as viewed from diagonally behind the driver’s seat in the 
vehicle. 
(FIGURE 3) This is an outline block diagram of the area around the 
headlamp and the control apparatus to which the vehicle headlamp 
device of the present invention may be applied.  
(FIGURE 4) This is an image to explain the process of recognizing 
the preceding vehicle based on the image outputted by the camera.  
(FIGURE 5) This is an image showing the oncoming vehicle 
recognition region. 
(FIGURE 6) This is a flow chart showing the main routine for the 
control of light distribution in the first example of embodiment. 

(FIGURE 7) This is a characteristic chart that shows the relationship 
between the brightness in front of the eyes of the driver of the 
preceding vehicle in relation to the vehicular gap and the headlamp 
voltage value. 
(FIGURE 8) This is a characteristic chart that shows the relationship 
between the brightness in front of the eyes of the driver of the 
oncoming vehicle in relation to the vehicular gap and the headlamp 
voltage value. 
(FIGURE 9) This is a characteristic chart that shows the relationship 
between the vehicular gap and the multiplication factor for the range 
of visibility. 
(FIGURE 10) This is an outline block diagram showing the structure 
of the headlamp to which the vehicle headlamp device of the second 
example of embodiment may be applied. 
(FIGURE 11) This is a diagram that shows the shade in Figure 10. 
(FIGURE 12) This is a block diagram that shows the general structure 
of the control apparatus and the surrounding area to which the 
vehicle headlamp device of the second example of embodiment may 
be applied. 
(FIGURE 13) This is a diagram to explain the relationship between 
the target illumination angle and the deviation angle. 
(FIGURE 14) This is a characteristic diagram that shows the 
relationship between the headlamp voltage value and the deviation 
angle. 
(FIGURE 15) This is a flow chart that shows the main routine for the 
control of light distribution in the second example of embodiment. 
(FIGURE 16) This is an image of the image signal outputted by the 
camera. 
(FIGURE 17) This is an image of a road with a gradient. 
(FIGURE 18) This is a block diagram that shows the general structure 
of the control apparatus and the surrounding area to which the 
vehicle headlamp device of the present invention may be applied. 
(EXPLANATION OF REFERENCES) 
L1 Low-beam lamp (first lamp) 
L2 High-beam lamp (second lamp) 
18 Headlamp (vehicle headlamp) 
22 Camera 
48 Image processing apparatus (vehicular gap detection 

means, position detection means) 
50 Control apparatus (control means) 
 

 

 

(FIGURE 5) (FIGURE 2) (FIGURE 11) 

0011



 

(FIGURE 1) (FIGURE 3) 

(FIGURE 7) 

L1 Low-beam lamp (first lamp) 
L2 High-beam lamp (second lamp) 
18 Headlamp (vehicle headlamp) 
22 Camera Driver 

Output port 

Image 
apparatus 

In
pu

t p
or

t 

48 Image processing apparatus (vehicular gap 
detection means, position detection means) 
50 Control apparatus (control means) 

Preceding vehicle (Map 1) 

Br
ig

ht
ne

ss
 in

 fr
on

t o
f t

he
 d

riv
er

 e
ye

s (
lx

) 

Vehicular gap (m) 

H
ea

dl
am

p 
vo

lta
ge

 v
al

ue
 (V

H
) 

0012



(FIGURE 4) (FIGURE 8) 
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(FIGURE 12) (FIGURE 17) 
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(FIGURE 14) (FIGURE 18) 
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(FIGURE 15) 

Vehicular gap < 100 m 

Normal light 
distribution control 

End 

Computation of the target 
illumination angle θ 

Light amount control 
(Map A) 

Vehicular gap up to the other 
vehicle 

Start 

0017



0018



0019



0020



0021



0022



0023



0024



0025



0026



0027



0028



0029



0030



0031



0032



0033


	H7-101291



