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(54) Device for controlling turning on and off of a vehicular lamp

(57) There is provided a device for controlling turning
on and off of a vehicular lamp. The device includes a
plurality of semiconductor light sources; a plurality of ab-
normality detecting parts, one abnormality detecting part
provided for each semiconductor light source, that detect
currents or voltages supplied to the plurality of semicon-
ductor light sources so as to output detection signals used
to detect abnormalities of the respective semiconductor
light sources; and a control part that detects the respec-

tive detection signals at a regular detection period at a
different detection timing for each of the detection sig-
nals. When, for each semiconductor light source, a time
period between a detection timing of the detection signal
in one detection period and a detection timing of the de-
tection signal in a next detection period is defined as an
acquisition period for the respective semiconductor light
sources, the acquisition period of at least one semicon-
ductor light source is different from the other acquisition
periods for the other semiconductor light sources.
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present disclosure relates to a device for
controlling the turning on and off of a vehicular lamp, and
more particularly, to a device for controlling the turning
on and off of a vehicular lamp that includes a control part
for determining the abnormality of a semiconductor light
source.

Related Art

[0002] In general, a device for controlling the turning
on and off of a vehicular lamp includes a plurality of light
source units and a control unit. Each light source unit
includes a semiconductor light source, and a current con-
trol part that controls drive current for driving the semi-
conductor light source. The control unit is connected to
the plurality of light source units through power supply
lines, respectively (see e.g., JP-A-2006-73400).
[0003] The control unit includes a plurality of abnor-
mality detecting parts that detect the abnormalities of the
plurality of light source units, and a control part that de-
termines whether an abnormality occurs in each of the
light source units. The abnormality detecting parts detect
the values of the current or voltages that are supplied
through the power supply lines, respectively. The abnor-
mality detecting parts send the detected values of the
current or voltages to the control part as detection signals,
respectively. Each of the detection signals is input to the
control unit at regular detection periods. The respective
input detection signals are detected at different detection
timings for every detection signal, and the detection tim-
ings of the respective detection signals at the respective
periods are the same. Whether abnormality occurs in
each light source unit is determined on the basis of the
corresponding detected detection signal.
[0004] A detection processing program, which is pre-
viously stored in a Central Processing Unit (CPU) built
in the control part of the control unit, runs, so that the
detection of each of the detection signals is performed.
[0005] For example, a detection signal (hereinafter, re-
ferred to as a "detection signal A1") is sent to the control
part from a first abnormality detecting part corresponding
to one semiconductor light source (hereinafter, referred
to as a "first semiconductor light source"). In this case, if
the detection signal A1 includes noise that is substantially
synchronized with the length of the first detection period,
a detection signal (hereinafter, referred to as a "detection
signal A2"), which is sent from the first abnormality de-
tecting part at the second or later detection period, in-
cludes the noise. Accordingly, a detection signal includ-
ing noise is repeatedly detected.
[0006] Therefore, due to the detection signal A2 that
is affected by noise, it is erroneously determined that an

abnormality has occurred in the corresponding semicon-
ductor light source. When a false detection is caused as
described above, the semiconductor light source is tem-
porarily turned off, which causes a problem in that safety
deteriorates during the driving of a vehicle.

SUMMARY OF THE INVENTION

[0007] It is an aspect of the invention to prevent false
detection, which is caused by the influence of noise, dur-
ing the detection of a detection signal including noise,
and to improve safety during the driving of a vehicle.
[0008] According to one or more aspects of the present
invention, there is provided a device for controlling turn-
ing on and off of a vehicular lamp. The device comprises:
a plurality of semiconductor light sources; a plurality of
abnormality detecting parts, one abnormality detecting
part provided for each semiconductor light source, that
detect currents or voltages supplied to the plurality of
semiconductor light sources so as to output detection
signals used to detect abnormalities of the respective
semiconductor light sources; and a control part that de-
tects the respective detection signals at a regular detec-
tion period at a different detection timing for each of the
detection signals. When, for each semiconductor light
source, a time period between a detection timing of the
detection signal in one detection period and a detection
timing of the detection signal in a next detection period
is defined as an acquisition period for the respective sem-
iconductor light sources, the acquisition period of at least
one semiconductor light source is different from the other
acquisition periods for the other semiconductor light
sources.
[0009] Accordingly, detection is performed by the con-
trol part so that at least one acquisition period is different
from the other acquisition periods for every semiconduc-
tor light source.
[0010] Furthermore, since at least one acquisition pe-
riod is different from the other acquisition periods, it may
be possible to prevent the false detection that is caused
by the influence of the noise of the detection signal.
[0011] Furthermore, when two semiconductor light
sources are provided, it may be possible to prevent the
false detection that is caused by the influence of the noise
of each detection signal.
[0012] Furthermore, when a plurality of semiconductor
light sources is provided, it may be possible to prevent
the false detection that is caused by the influence of the
noise of each detection signal.
[0013] Furthermore, according to one or more aspects
of the present invention, a plurality of semiconductor light
sources is provided, and a signal detected at the last
detection timing of an arbitrary detection period is detect-
ed at the first detection timing of the next detection period.
Therefore, it may be possible to prevent the false detec-
tion that is caused by the influence of the noise on each
detection signal.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a view showing an example of a configura-
tion of a device for controlling the turning on and off
according to a first exemplary embodiment of the
invention;
Fig. 2 is a flowchart illustrating operation of the device
according to the first exemplary embodiment;
Fig. 3 is a view showing an example of a detection
period and detection timing;
Fig. 4 is a flowchart illustrating operation of the device
according to a second exemplary embodiment;
Fig. 5 is a view showing another example of a de-
tection period and detection timing;
Fig. 6 is a flowchart illustrating the operation of the
device for controlling the turning on and off according
to a third exemplary embodiment; and
Fig. 7 is a view showing yet another example of a
detection period and detection timing.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0015] A device for controlling the turning on and off
of a vehicular lamp according to a first exemplary em-
bodiment of the invention will be described below.
Fig. 1 is a view showing an example of a configuration
of a device for controlling the turning on and off according
to a first exemplary embodiment of the invention. Fig. 2
is a flowchart illustrating operation of the device of Fig.
1 according to the first exemplary embodiment. Fig. 3 is
a view showing an example of a detection period and
detection timing.
[0016] As shown in Fig. 1, a device 1 for controlling
the turning on and off includes a control unit 2 and a
plurality of light source units 3-1 to 3-3. In this exemplary
embodiment, three light source units are provided. How-
ever, the number of light source units is not limited and
fewer or more may be provided. The control unit 2 is
electrically coupled to the light source units 3-1 to 3-3
through power supply lines S1-1 to S1-3. The control unit
2 includes an input circuit 4, abnormality detecting parts
5-1 to 5-3 that detect abnormalities of the LEDs (to be
described below) provided in the respective light source
units 3-1 to 3-3, a control part 6, and switch parts SW1-1
to SW1-3 that control the turning on and off of the re-
spective light source units 3-1 to 3-3.
[0017] The input circuit 4 includes a noise filter and a
surge protection element, for example, a surge absorber
or a power zener diode such as a dump surge.
[0018] Each of the abnormality detecting parts 5-1 to
5-3 includes a current detecting circuit (not shown) and
a voltage detecting circuit (not shown). The switch parts
SW1-1 to SW1-3 are electrically coupled to the input
sides of the abnormality detecting parts 5-1 to 5-3, re-
spectively. The light source units 3-1 to 3-3 are electrically

coupled to the output sides of the abnormality detecting
parts 5-1 to 5-3 through the power supply lines S1-1 to
S1-3, respectively.
[0019] For example, the respective current detecting
circuits include shunt resistors that are electrically cou-
pled to the switch parts SW1-1 to SW1-3 in series, and
PNP transistors of which the bases are electrically cou-
pled to one another. Collectors of the PNP transistors
are electrically coupled to the control part 6. For example,
the voltage detecting circuit includes two resistors, and
a node between the two resistors is electrically coupled
to the control part 6.
[0020] For example, a switch element such as a PMOS
transistor is used as each of the switch parts SW1-1 to
SW1-3.
[0021] The respective light source units 3-1 to 3-3 re-
spectively include switching regulators 10-1 to 10-3 that
are used as current control parts, control circuits 11-1 to
11-3, resonant circuits (noise filters) 12-1 to 12-3, and
LEDs 13-1 to 13-3 that are used as semiconductor light
sources. Each of the resonant circuits 12-1 to 12-3 in-
cludes at least a coil and a capacitor.
[0022] The operation of the device for controlling the
turning on and off according to the first exemplary em-
bodiment will be described below.
[0023] The LEDs 13-1 to 13-3 are turned on and off by
controlling a DC voltage, which is applied to the light
source units 3-1 to 3-3, through the turning on and off of
the respective switch parts SW1-1 to SW1-3.
[0024] The abnormality detecting parts 5-1 to 5-3 de-
tect the values of the current or voltages that are supplied
to the LEDs 13-1 to 13-3 through the power supply lines
S1-1 to S1-3, respectively. The detected values of the
current or voltages are sent to a CPU (not shown), which
is built in the control part 6, as detection signals that are
used to detect the abnormalities of the LEDs 13-1 to 13-3,
respectively.
[0025] The CPU determines whether abnormalities oc-
cur in the LEDs 13-1 to 13-3 on the basis of the detection
signals detected by the respective abnormality detecting
parts 5-1 to 5-3.
[0026] The determination of the abnormalities of the
LEDs 13-1 to 13-3, which is performed by the CPU, is
performed by running a detection processing program
that detects a corresponding detection signal, and an ab-
normality determining program that determines whether
an abnormality exists on the basis of each detected de-
tection signal, every detection period. The detection pe-
riod may be predetermined.
[0027] The control of the turning on and off of, for ex-
ample, two LEDs 13-1 and 13-2 will be described below
with reference to Figs. 2 and 3. In this example, the switch
parts SW1-1 and SW1-2 are turned on and the switch
part SW1-3 is turned off. Meanwhile, in the following de-
scription, the detection signals output from the abnormal-
ity detecting parts 5-1 and 5-2 are referred to as detection
signals A and B, respectively.
[0028] In Fig. 2, "Detection Processing A" and "Detec-
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tion Processing B" denote the detection of detection sig-
nals A and B, respectively.
[0029] The sections, which are denoted by "A" and "B"
in Fig. 3, are sections during which the detection process-
ing programs for detecting the detection signals A and B
run, respectively. The other sections are sections during
which the abnormality determining programs, which de-
termine whether abnormalities occur in the LEDs 13-1
and 13-2, run and sections during which other control
programs run.
[0030] When the detection signals A and B are sent
from the abnormality detecting parts 5-1 and 5-2, respec-
tively, the detection processing program shown in Fig. 2
runs. The detection processing program runs at the n-th
or later detection periods (n being an integer of 2 or more).
[0031] Referring to Fig. 2, a counter (not shown) built
in the CPU is initialized (Operation S100) and counts up
(Operation S101), and it is determined whether a count
is larger than 1 (Operation S102).
[0032] Since the counter is 1 at a first detection period,
the detection signal A is detected (Operation S103). The
detection timing at this time is t1 shown in Fig. 3. After
that, the detection signal B is detected (Operation S104).
The detection timing at this time is t2.
[0033] When the detection signal B is completely de-
tected, counting-up is performed again (Operation S101)
and the process proceeds to a second detection period.
At the second detection period, the count is increased
and becomes 2. It is determined whether the count is
larger than 1 (Operation S102). Since the count is 2, the
detection signal B is detected (Operation S105). The de-
tection timing at this time is t1. Then, the detection signal
A is detected (Operation S106). The detection timing at
this time is t2. After that, the counter is cleared and returns
to an initial state (Operation S107).
[0034] As described above, Operations S103 and
S104 are performed at the first detection period and Op-
erations S105 and S 106 are performed at the second
detection period. After that, the following processing is
repeated even at the n-th or later detection periods.
[0035] The time between the detection timing of the
detection signal A at an arbitrary detection period and
the detection timing at the next detection period is re-
ferred to as an acquisition period. In the example shown
in Fig. 3, the time between the detection timing of the
detection signal A at the first detection period and the
detection timing at the second detection period is an ac-
quisition period Ta1, and the time between the detection
timing of the detection signal A at the second detection
period and the detection timing of the detection signal A
at the third detection period is an acquisition period Ta2.
In the detection processing of the detection signal A, the
acquisition period Ta1 and the acquisition period Ta2 are
alternately repeatedly perfromed even at the n-th or later
detection periods.
[0036] Likewise, the time between the detection timing
of the detection signal B at the first detection period and
the detection timing of he detection signal B at the second

detection period is an acquisition period Tb1, and the
time between the detection timing of the detection signal
B at the second detection period and the detection timing
of the detection signal B at the third detection period is
an acquisition period Tb2. In the detection of the detection
signal B, the acquisition period Tb1 and the acquisition
period Tb2 are alternately repeatedly performed even at
the n-th or later detection periods.
[0037] The time Ta, which is obtained by dividing the
time, which is obtained by adding the acquisition period
Ta1 to the acquisition period Ta2, by the number of the
detection periods, i.e. two, is referred to as the time per
detection period. Likewise, the time Tb, which is obtained
by dividing the time, which is obtained by adding the ac-
quisition period Tb1 to the acquisition period Tb2, by the
number of the detection periods, i.e. two, is also referred
to as the time per detection period. The time Tb is equal
to the time Ta.
[0038] The acquisition periods Ta1 and Ta2 or the ac-
quisition periods Tb1 and Tb2, having different lengths,
are alternately repeatedly performed as described
above. Accordingly, for example, even if the detection
signal A of the first detection period includes noise that
is substantially synchronized with the length of the de-
tection period, the detection signal A of the second or
later detection period is not affected by the noise. Ac-
cordingly, it may be possible to prevent the false detection
that is caused by the influence of the noise of the detec-
tion signal A.
[0039] A device for controlling the turning on and off
of a vehicular lamp according to a second exemplary
embodiment of the invention will be described below. Fig.
4 is a flowchart illustrating operation of the device ac-
cording to a second exemplary embodiment. Fig. 5 is a
view showing another example of a detection period and
detection timing.
[0040] The second exemplary embodiment relates to
the control of the turning on and off of, for example, five
LEDs. In the following description, detection signals,
which detect whether abnormalities occur in the five
LEDs, are referred to as detection signals A, B, C, D, and
E, respectively. In Fig. 4, "Detection Processing A", "De-
tection Processing B", ... "Detection Processing E" de-
note the detection of the detection signals A to E, respec-
tively. The sections, which are denoted by "A" to "E" in
Fig. 5, are sections during which the detection processing
programs for detecting the detection signals A to E run,
respectively. The other sections are sections during
which the abnormality determining programs which de-
termine whether abnormalities occur in the LEDs run and
sections during which other control programs run. Here,
t1 to t5 are the detection timings of the detection signals
A to E, respectively.
[0041] When the detection signals A to E are sent from
five abnormality detecting parts, respectively, the detec-
tion processing program shown in Fig. 4 runs. The de-
tection processing program runs at an n-th detection pe-
riod (n is an integer of 2 or more).
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[0042] First, a counter (not shown) built in the CPU is
initialized (Operation S200) and counts up (Operation
S201), and the present count (Operation S202) is deter-
mined. Since the count is 1 (Operation S203) at the first
detection period, the detection signals A, B, C, D, and E
are detected in this order (Operation S204). The detec-
tion timings of the detection signals A to E at this time
are t1 to t5 as shown in Fig. 5, respectively.
[0043] When the detection signals A, B, C, D, and E
are completely detected, it is then determined whether
the count is greater than 4 (Operation S213). Since the
count is 1, counting-up is performed again (Operation
S201) and the process proceeds to a second detection
period. At the second detection period, the count is 2
(Operation S205) and the detection signals E, A, B, C,
and D are detected in this order (Operation S206). De-
tection timings at this time are t1 to t5, respectively.
[0044] When the detection signals E, A, B, C, and D
are completely detected, it is again determined whether
the count is greater than 4 (Operation S213). Since the
count is 2, counting-up is performed again (Operation
S201) and the process proceeds to a third detection pe-
riod. At the third detection period, the count is 3 (Opera-
tion S207) and the detection signals D, E, A, B, and C
are detected in this order (Operation S208). Detection
timings at this time are t1 to t5, respectively.
[0045] When the detection signals D, E, A, B, and C
are completely detected, it is again determined whether
the count is greater than 4 (Operation S213). Since the
count is 3, counting-up is performed again (Operation
S201) and the process proceeds to a fourth detection
period. At the fourth detection period, the count is 4 (Op-
eration S209) and the detection signals C, D, E, A, and
B are detected in this order (Operation S210). Detection
timings at this time are t1 to t5, respectively.
[0046] When the detection signals C, D, E, A, and B
are completely detected, it is again determined whether
the count is greater than 4 (Operation S213). Since the
count is 4, counting-up is performed again (Operation
S201) and the process proceeds to a fifth detection pe-
riod. At the fifth detection period, the count is 5 (Operation
S211) and the detection signals B, C, D, E, and A are
detected in this order (Operation S212). Detection tim-
ings at this time are t1 to t5, respectively. After the de-
tection signals B, C, D, E, and A are completely detected,
it is determined whether the count is greater than 4 (Op-
eration S213). Since the count is 5, and hence is larger
than 4, the counter is cleared and returns to the initial
state (Operation S214).
[0047] As described above, Operations S203 and
S204 are performed at the first detection period, Opera-
tions S205 and S206 are performed at the second de-
tection period, Operations S207 and S208 are performed
at the third detection period, Operations S209 and S210
are performed at the fourth detection period, and Oper-
ations S211 and 212 are performed at the fifth detection
period. After that, the processing corresponding to the
counts 1 to 5 is repeatedly performed even at the n-th or

later detection periods.
[0048] An example of the control of the turning on and
off of five LEDs has been described above. However, if
the first to m-th detection signals (m being an integer of
2 or more) are input to a CPU at one detection period in
the above-mentioned example, detection where the de-
tection timings of the first to m-th detection signals at one
detection period are t1 to tm is repeatedly performed n
times. In this case, the detection signal, which has been
detected at the detection timing t1 of an arbitrary detec-
tion period, is detected at the detection timing t2 of the
next detection period. The detection signal, which is de-
tected at the detection timing tm of the arbitrary detection
period, is detected at the detection timing t1 of the next
detection period.
[0049] That is, in the above-mentioned example, the
detection signal A, which has been detected at the de-
tection timing t1 of the first detection period, is detected
at the detection timing t2 of the second detection period.
Further, the detection signal E, which has been detected
at the detection timing t5 of the first detection period, is
detected at the detection timing t1 of the second detection
period, and so on.
[0050] Accordingly, when the above-mentioned detec-
tion processing program runs, at least one acquisition
period is different from the other acquisition periods for
each LED as described above. For example, even if the
detection signal A of the first detection period includes
noise that is substantially synchronized with the length
of the detection period, the detection signal A of the sec-
ond detection period is not affected by the noise. Accord-
ingly, it may be possible to prevent the false detection
that is caused by the influence of the noise of the detec-
tion signal A.
[0051] A device for controlling the turning on and off
of a vehicular lamp according to a third exemplary em-
bodiment of the invention will be described below. Fig. 6
is a flowchart illustrating the operation of the device for
controlling the turning on and off according to a third ex-
emplary embodiment. Fig. 7 is a view showing yet an-
other example of a detection period and detection timing.
[0052] The third exemplary embodiment is the same
as the second exemplary embodiment in that the turning
on and off of five LEDs is controlled. However, the third
exemplary embodiment is different from the second ex-
emplary embodiment in terms of the detection order of
the detection signals A to E after the second detection
period.
[0053] When the detection signals A to E are sent from
five abnormality detecting parts, respectively, the detec-
tion processing program shown in Fig. 6 runs. The de-
tection processing program runs at an n-th detection pe-
riod (n being an integer of 2 or more).
[0054] First, a counter (not shown) built in the CPU
counts up (Operation S301), and the present count is
determined (Operation S302). Since the count is 1 (Op-
eration S303) at the first detection period, the detection
signals A, B, C, D, and E are detected in this order (Op-
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eration S304). The detection timings of the detection sig-
nals A to E at this time are t1 to t5 as shown in Fig. 7,
respectively.
[0055] When the detection signals A, B, C, D, and E
are completely detected, it is determined whether the
count is greater than 4 (oepraiton S313). Since the count
is 1, counting-up is performed again (Operation S301)
and the process proceeds to a second detection period.
At the second detection period, the count is 2 (Operation
S305) and the detection signals B, C, D, E, and A are
detected in this order (Operation S306). Detection tim-
ings at this time are t1 to t5, respectively.
[0056] When the detection signals B, C, D, E, and A
are completely detected, it is determined whether the
count is greater than 4 (oepraiton S313). Since the count
is 2, counting-up is performed again (Operation S301)
and the process proceeds to a third detection period. At
the third detection period, the count is 3 (Operation S307)
and the detection signals C, D, E, A, and B are detected
in this order (Operation S308). Detection timings at this
time are t1 to t5, respectively.
[0057] When the detection signals C, D, E, A, and B
are completely detected, it is determined whether the
count is greater than 4 (oepraiton S313). Since the count
is 3, counting-up is performed again (Operation S301)
and the process proceeds to a fourth detection period.
At the fourth detection period, the count is 4 (Operation
S309) and the detection signals D, E, A, B, and C are
detected in this order (Operation S310). Detection tim-
ings at this time are t1 to t5, respectively.
[0058] When the detection signals D, E, A, B, and C
are completely detected, it is determined whether the
count is greater than 4 (oepraiton S313). Since the count
is 4, counting-up is performed again (Operation S301)
and the process proceeds to a fifth detection period. At
the fifth detection period, the count is 5 (Operation S311)
and the detection signals E, A, B, C, and D are detected
in this order (Operation S312). Detection timings at this
time are t1 to t5, respectively. After the detection signals
E, A, B, C, and D are completely detected, it is determined
whether the count is greater than 4 (oepraiton S313).
Since the count is 5, and hence is greater than 4, the
counter is cleared and returns to the initial state (Oper-
ation S314).
[0059] As described above, Operations S303 and
S304 are performed at the first detection period, Opera-
tions S305 and S306 are performed at the second de-
tection period, Operations S307 and S308 are performed
at the third detection period, Operations S309 and S310
are performed at the fourth detection period, and Oper-
ations S311 and S312 are performed at the fifth detection
period. After that, the processing corresponding to counts
1 to 5 is repeated even at the n-th or later detection pe-
riods.
[0060] An example of the control of the turning on and
off of five LEDs has been described above. However, if
the first to m-th detection signals (m being an integer of
2 or more) are input to a CPU at one detection period in

the above-mentioned example, the detection where the
detection timings of the first to m-th detection signals at
one detection period are t1 to tm is repeated n times. In
this case, the detection signal, which has been detected
at the detection timing tm of an arbitrary detection period,
is detected at the detection timing tm-1 of the next de-
tection period. The detection signal, which is detected at
the detection timing t1 of the arbitrary detection period,
is detected at the detection timing tm of the next detection
period.
[0061] That is, in the above-mentioned example, the
detection signal E, which has been detected at the de-
tection timing t5 of the first detection period, is detected
at the detection timing t4 of the second detection period.
Further, the detection signal A, which has been detected
at the detection timing t1 of the first detection period, is
detected at the detection timing t5 of the second detection
period.
[0062] Accordingly, when the above-mentioned detec-
tion processing program runs, at least one acquisition
period is different from the other acquisition periods for
each LED. For example, even if the detection signal A of
the first detection period includes noise that is substan-
tially synchronized with the length of the detection period,
the detection signal A of the second detection period is
not affected by the noise. Accordingly, it may be possible
to prevent the false detection that is caused by the influ-
ence of the noise of the detection signal A.
[0063] Each of the above-mentioned exemplary em-
bodiments is merely illustrative, and the present invention
may have various modifications without departing from
the scope of the invention.

Claims

1. A device for controlling turning on and off of a vehic-
ular lamp, the device comprising:

a plurality of semiconductor light sources;
a plurality of abnormality detecting parts, one
abnormality detecting part provided for each
semiconductor light source, that detect currents
or voltages supplied to the plurality of semicon-
ductor light sources so as to output detection
signals used to detect abnormalities of the re-
spective semiconductor light sources; and
a control part that detects the respective detec-
tion signals at a regular detection period at a
different detection timing for each of the detec-
tion signals,

wherein when, for each semiconductor light source,
a time period between a detection timing of the de-
tection signal in one detection period and a detection
timing of the detection signal in a next detection pe-
riod is defined as an acquisition period for the re-
spective semiconductor light sources, the acquisi-
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tion period of at least one semiconductor light source
is different from the other acquisition periods for the
other semiconductor light sources.

2. The device according to claim 1,
wherein the semiconductor light sources comprise
two semiconductor light sources,
wherein the acquisition period for each semiconduc-
tor light source comprises a first acquisition period
that is longer than the detection period; and a second
acquisition period that is shorter than the detection
period, and the first acquisition period and the sec-
ond acquisition period are alternately repeated.

3. The device according to claim 1,
wherein a number of the plurality of semiconductor
light sources is m, m being an integer of 2 or more,
when first to m-th detection signals are input to the
control part, the number of the detection signals that
are detected at one detection period is m, and
wherein when the detection timings of the first to m-
th detection signals in a detection period are defined
as t1 to tm, the detection timings of the second to (m-
1)-th detection signals are t3 to tm or t1 to tm-2 in the
next detection period.

4. The device according to claim 3,
wherein the detection periods comprise first to n-th
detection periods, n being an integer of 2 or more,
and
wherein the detection signal whose detection timing
is t1 at one of the detection periods is detected at the
detection timing t2 at the next detection period, and
the detection signal whose detection timing is tm at
one of the detection periods is detected at the de-
tection timing t1 at the next detection period.

5. The device according to claim 3,
wherein the detection periods include first to n-th de-
tection periods, n being an integer of 2 or more, and
wherein the detection signal whose detection timing
is tm at one of the detection periods is detected at
the detection timing tm-1 at the next detection period,
and the detection signal whose detection timing is t1
at one of the detection periods is detected at the
detection timing tm at the next detection period.
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