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ELECTRONIC APPARATUS AND
ELECTRONIC APPARATUS CONTROLLING
METHOD

TECHNICAL FIELD

[0001] The present technology relates to an electronic
apparatus and an electronic apparatus controlling method.
More specifically, the present technology relates to an elec-
tronic apparatus including a light emission section for apply-
ing intermittent light and a solid imaging element, and to a
control method for the electronic apparatus.

BACKGROUND ART

[0002] In electronic apparatuses having ranging functions,
a ranging method, called ToF (Time of Flight) method, is
used in many cases in related art. In such a ToF method, an
object is irradiated with intermittent light of sine waves or
rectangular waves from an electronic apparatus, reflection
light of the irradiation light is received, and the distance is
measured on the basis of the phase difference between the
irradiation light and the reflection light. For example, a play
device has been proposed in which a ranging sensor using
the ToF method generates a depth map at a constant interval
(for example, see PTL 1).

CITATION LIST

Patent Literature

[0003] [PTL 1]
[0004] Japanese Patent Laid-Open No. 2000-278594
SUMMARY
Technical Problem
[0005] In the aforementioned technology in related art,

motion of a subject, etc. can be detected on the basis of the
difference between the current depth map and a past depth
map. However, when image recognition and the like are
carried out in addition to ranging, capturing of image data is
also needed. If a solid state imaging element is further added
to the electronic apparatus in order to capture the image data,
voltage, current, or a magnetic field fluctuates when a light
emission section in the ranging sensor starts or stops light
emission. Due to the fluctuation of voltage or the like, noise
may be generated in the solid state imaging element. If a
power source for the solid state imaging element and a
power source for the ranging sensor are separated from each
other, or if a high resistance is inserted in a power source
system, noise caused by the fluctuation of voltage can be
reduced. However, this is not desirable because an increase
of the circuit scale or an increase of the cost may be
involved.

[0006] The present technology has been made in view of
the above circumstances, and an object thereof is to suppress
noise in an electronic apparatus including a light emission
section and a solid state imaging element.

Solution to Problem

[0007] The present technology has been made in order to
solve the aforementioned problems. A first aspect of the
present technology is an electronic apparatus including: an
imaging section that captures image data; a light emission
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section that emits irradiation light; a prohibition period
setting section that sets, as a prohibition period, a period
during which noise is generated in the imaging section due
to start or stoppage of the light emission of the irradiation
light; and a light emission control section that controls the
light emission section so as to prohibit start and stoppage of
the light emission during the prohibition period, and is a
control method therefor. Accordingly, an effect that a period
during which noise is generated in the imaging section due
to start or stoppage of the light emission is set as the
prohibition period, whereby start and stoppage of the light
emission is prohibited during the prohibition period, is
provided.

[0008] Also, in the first aspect, the light emission control
section may perform control such that a time during which
the light emission is carried out by the light emission section
is clocked, and the light emission is stopped when a prede-
termined time has been clocked. Accordingly, an effect that
the light emission is stopped when the predetermined time
has been clocked, is provided.

[0009] Also, in the first aspect, in a case where a start time
of the prohibition period comes during clocking, the light
emission control section may halt the clocking and cause the
light emission section to halt the light emission, over the
prohibition period. Accordingly, an effect that the clocking
and the light emission are halted during the prohibition
period, is provided.

[0010] Also, in the first aspect, in a case where a start time
of the prohibition period comes during clocking, the light
emission section may cause the light emission section to
continue the light emission over the prohibition period, and
cause the light emission section to stop the light emission
when an end time of the prohibition period comes. Accord-
ingly, an effect that the light emission is continued during the
prohibition period, is provided.

[0011] Also, in the first aspect, the light emission control
section may cause the light emission section to carry out the
light emission during clocking or over the prohibition
period. Accordingly, an effect that the irradiation is emitted
during the clocking or over the prohibition period, is pro-
vided.

[0012] Also, in the first aspect, the imaging section and the
light emission section may be provided on the same sub-
strate. Accordingly, an effect that image capturing and light
emission are carried out by means of the imaging section and
the light emission section provided on the same substrate, is
provided.

[0013] Also, in the first aspect, the imaging section and the
prohibition period setting section may be provided in a solid
state imaging element. Accordingly, an effect that the pro-
hibition period is set in the solid state imaging element, is
provided.

[0014] Also, in the first aspect, the imaging section may be
provided in a solid state imaging element, and the prohibi-
tion period setting section may be provided outside the solid
state imaging element. Accordingly, an effect that the pro-
hibition period is set outside the solid state imaging element,
is provided.

[0015] Also, in the first aspect, the image data may include
pixel data, the imaging section may generate the pixel data
by converting an analog signal to a digital signal during a
predetermined sampling period, and the prohibition period
may include the sampling period. Accordingly, an effect that
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start and stoppage of the light emission are prohibited during
the prohibition period including the sampling period, is
provided.

[0016] Also, in the first aspect, a light reception section
that receives reflection light of the irradiation light, and a
ranging computation section that computes a distance on the
basis of a phase difference between the irradiation light and
the reflection light, may be further included. Accordingly, an
effect that the distance is computed, is provided.

[0017] Also, in the first aspect, an image synthesis section
that synthesizes predetermined data with the image data on
the basis of the distance, may be further included. Accord-
ingly, an effect that the data is synthesized with the image
data, is provided.

Advantageous Effect of Invention

[0018] According to the present technology, an excellent
effect that noise can be suppressed in an electronic apparatus
including a light emission section and a solid state imaging
element, can be provided. Note that the effects described
herein are not necessary limited, and any one of those
described in the present disclosure may be adopted.

BRIEF DESCRIPTION OF DRAWINGS

[0019] FIG. 1 is a block diagram illustrating one configu-
ration example of an electronic apparatus according to a first
embodiment of the present technology.

[0020] FIG. 2 is a block diagram illustrating one configu-
ration example of a solid state imaging element according to
the first embodiment of the present technology.

[0021] FIG. 3 is a block diagram illustrating one configu-
ration example of a prohibition period setting section
according to the first embodiment of the present technology.
[0022] FIG. 4 is a block diagram illustrating one configu-
ration example of a ranging module according to the first
embodiment of the present technology.

[0023] FIG. 5 is a block diagram illustrating one configu-
ration example of a light emission control section according
to the first embodiment of the present technology.

[0024] FIG. 6 is a block diagram illustrating one configu-
ration example of a pulse period adjustment section accord-
ing to the first embodiment of the present technology.
[0025] FIG. 7 is a diagram depicting one example of
operation of a light-emission enable signal generation sec-
tion according to the first embodiment of the present tech-
nology.

[0026] FIG. 8 is a timing chart depicting one example of
operation of the solid state imaging element according to the
first embodiment of the present technology.

[0027] FIG. 9 is a timing chart depicting one example of
operation of the ranging module according to the first
embodiment of the present technology.

[0028] FIG. 10 depicts one example of image data in the
first embodiment of the present technology.

[0029] FIG. 11 depicts one example of a distance image in
the first embodiment of the present technology.

[0030] FIG. 12 is one example of synthesized image data
in the first embodiment of the present technology.

[0031] FIG. 13 is a sequence diagram depicting one
example of operation of the electronic apparatus according
to the first embodiment of the present technology.
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[0032] FIG. 14 is a flowchart depicting one example of a
light emission process according to the first embodiment of
the present technology.

[0033] FIG. 15 is a block diagram illustrating one con-
figuration example of a light emission control section
according to a modification of the first embodiment of the
present technology.

[0034] FIG. 16 is a diagram depicting one example of
operation of a light-emission continuation control section
according to the modification of the first embodiment of the
present technology.

[0035] FIG. 17 is a timing chart depicting one example of
operation of a ranging module according to the modification
of the first embodiment of the present technology.

[0036] FIG. 18 is a timing chart depicting one example of
another operation of the ranging module according to the
modification of the first embodiment of the present technol-
ogy.

[0037] FIG. 19 is a block diagram illustrating one example
configuration of a solid state imaging element according to
a second embodiment of the present technology.

[0038] FIG. 20 is a block diagram illustrating one con-
figuration example of a ranging module according to the
second embodiment of the present technology.

[0039] FIG. 21 is a block diagram illustrating a schematic
configuration example of a vehicle control system.

[0040] FIG. 22 is an explanatory diagram illustrating one
example of the installation positions of imaging sections.

DESCRIPTION OF EMBODIMENTS

[0041] Hereinafter, embodiments for implementing the
present technology (hereinafter, referred to as embodiments)
will be explained. The explanations are given in the follow-
ing order:

[0042] 1. First Embodiment (Example in which light emis-
sion is halted during a prohibition period)

[0043] 2. Second Embodiment (Example in which a rang-
ing module sets a prohibition period, and light emission is
halted during the prohibition period)

[0044] 3. Application Example to Moving Body

1. First Embodiment

[Configuration Example of Electronic Apparatus]

[0045] FIG. 1 is a block diagram illustrating one configu-
ration example of an electronic apparatus 100 according to
an embodiment of the present technology. The electronic
apparatus 100 includes a substrate 110 and a display section
120. A power source circuit 111, a solid state imaging
element 200, a ranging module 300, and an image synthesis
section 112 are provided on the substrate 110. A smartphone
or a personal computer is assumed as the electronic appa-
ratus 100.

[0046] The power source circuit 111 is configured to
supply a power source to a circuit in the substrate 110. For
example, the power source circuit 111 supplies power-
source voltage VDDI to the solid state imaging element 200
via a signal line 128, and supplies power-source voltage
VDD2 to the ranging module 300 via a signal line 129.
[0047] The solid state imaging element 200 captures
image data during a valid image period. The solid state
imaging element 200 supplies the captured image data to the
image synthesis section 112 via a signal line 209. Further,
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the solid state imaging element 200 sets, as a prohibition
period, a predetermined period within the valid image
period, generates a prohibition signal NG indicating the
prohibition period, and supplies the prohibition signal NG to
the ranging module 300 via a signal line 208.

[0048] Here, the valid image period refers to a period
during which a pixel signal is read in the cycle of a vertical
synchronization signal. Moreover, the vertical synchroniza-
tion signal is a cyclic signal having a predetermined fre-
quency (e.g., 30 hertz) indicating the start timing of image
capturing.

[0049] Further, the prohibition period is a period during
which start or stoppage of emission of intermittent pulse
light from the ranging module 300 is prohibited. As the
prohibition period, a period during which a great fluctuation
of voltage or current may generate noise in the solid state
imaging element 200, is set. When the ranging module 300
starts or stops the light emission, the voltage, current, or
magnetic field of a circuit in the module fluctuates. The
fluctuation of voltage or the like is propagated to the solid
state imaging element 200 via a power source system such
as the power source circuit 111. When the fluctuation of
voltage or the like is generated during a sampling period
during which an analog signal is converted to a digital
signal, for example, noise due to the fluctuation may be
generated in the solid state imaging element 200. In order to
suppress the noise, the solid state imaging element 200 sets,
as the prohibition period, a period including the sampling
period and margin periods before and after the sampling
period.

[0050] The ranging module 300 is configured to measure
the distance to a subject by using a ToF method. However,
the ranging module 300 halts emission of pulse light during
the prohibition period. When the solid state imaging element
200 and the ranging module 300 are provided on the same
substrate 110, a common power source system are used
therefor. Accordingly, a voltage fluctuation is easily propa-
gated, but noise due to the voltage fluctuation can be
suppressed as a result of the halt of pulse light during the
prohibition period. Then, the ranging module 300 generates
distance information indicating the ranged distance, and
supplies the distance information to the image synthesis
section 112 via a signal line 309.

[0051] The image synthesis section 112 is configured to
generate synthesized image data by synthesizing predeter-
mined data with the image data on the basis of the distance
information. The image synthesis section 112 supplies the
synthesized image data to the display section 120 via a
signal line 119.

[0052] The display section 120 is configured to display the
synthesized image data. For example, a liquid crystal panel
or the like is used as the display section 120.

[0053] Note that, although the synthesized image data is
displayed on the display section 120, the electronic appara-
tus 100 may be further provided with a recording section to
record the synthesized image data. Also, the electronic
apparatus 100 may be further provided with a communica-
tion section to transmit the synthesized image data to the
outside.

[0054] In addition, in the electronic apparatus 100,
although the solid state imaging element 200 and the ranging
module 300 are provided on the same substrate 110, the solid
state imaging element 200 and the ranging module 300 may
be provided on different substrates. However, when the
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distance between the position of the solid state imaging
element 200 and the position of the ranging module 300 is
shorter, the discrepancy in data acquired by the solid state
imaging element 200 and the ranging module 300 is less
likely to be generated, and reduction of the cost and down-
sizing of a product are further facilitated. Therefore, the
solid state imaging element 200 and the ranging module 300
are desirably provided on the same substrate.

[Configuration Example of Solid State Imaging Element]

[0055] FIG. 2 is a block diagram illustrating one configu-
ration example of the solid state imaging element 200
according to the first embodiment of the present technology.
The solid state imaging element 200 includes an imaging
section 205 and a prohibition period setting section 270.
[0056] The imaging section 205 is configured to capture
image data during the valid image period. The imaging
section 205 includes a driver 210, a pixel array section 220,
a timing control section 230, a column ADC 240, a signal
processing section 250, and a vertical synchronization signal
generation section 260.

[0057] The vertical synchronization signal generation sec-
tion 260 is configured to generate a vertical synchronization
signal VSYNCI. The vertical synchronization signal gen-
eration section 260 generates the vertical synchronization
signal VSYNC1 by multiplying a frame synchronization
signal FSYNCI1, for example. For example, a counter or a
PLL (Phase Locked Loop) is used as the vertical synchro-
nization signal generation section 260. Here, the frame
synchronization signal FSYNC1 indicates a period during
which a plurality of image data sets (frames) are captured.
The vertical synchronization signal generation section 260
supplies the generated vertical synchronization signal
VSYNCI1 to the timing control section 230 and the prohi-
bition period setting section 270 via a signal line 269. Note
that the vertical synchronization signal generation section
260 may generate the vertical synchronization signal
VSYNC1 by using an oscillation signal from a crystal
oscillator.

[0058] The timing control section 230 is configured to
control the driver 210, the column ADC 240, and the signal
processing section 250 in synchronization with the vertical
synchronization signal VSYNC1. The timing control section
230 generates a horizontal synchronization signal HSYNC1
from the vertical synchronization signal VSYNCI1, and
supplies the horizontal synchronization signal HSYNC1 to
the driver 210 via a signal line 237. The horizontal synchro-
nization signal HSYNCI1 indicates a timing for reading a
line in the image data.

[0059] The driver 210 is configured to drive the pixel array
section 220 in synchronization with the horizontal synchro-
nization signal HSYNC1. For example, a shift register is
used as the driver 210.

[0060] In the pixel array section 220, a plurality of pixels
221 are arrayed in a two-dimensional lattice form. Herein-
after, a set of the pixels 221 arrayed in a predetermined
direction is referred to as “row” or “line,” and a set of the
pixels 221 arrayed in a direction orthogonal thereto is
referred to as “column.”

[0061] The pixels 221 are configured to generate analog
pixel signals by photoelectric conversion under control of
the driver 210. The pixels 221 each output the pixel signal
to the column ADC 240. A reset level or a signal level is
outputted as the pixel signal. The reset level represents
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voltage when a floating diffusion layer in the pixel 221 is
initiated. The signal level represents voltage corresponding
to the exposure quantity.

[0062] The column ADC 240 is configured to perform AD
(Analog to Digital) conversion on the pixel signal (signal
level or reset level). The column ADC 240 includes ADCs
(Analog-to-Digital Converter) for the respective columns in
the pixel array section 220. The ADCs each perform con-
version (in other words, sampling) of the pixel signals
corresponding to the columns to digital pixel data, and
supplies the digital pixel data to the signal processing
section 250.

[0063] The signal processing section 250 is configured to
execute a predetermined signal process on the pixel data. For
example, the signal processing section 250 executes a CDS
(Correlated Double Sampling) process of computing, as net
pixel data, the difference between the reset level and the
signal level. Then, the signal processing section 250 outputs
each of the pixel data sets to the image synthesis section 112.
[0064] The prohibition period setting section 270 is con-
figured to set, as the prohibition period, a predetermined
period within the valid image period of the cycle of the
vertical synchronization signal VSYNCI. The prohibition
period setting section 270 generates a prohibition signal NG
indicating the prohibition period, and outputs the prohibition
signal NG to the ranging module 300. For example, a signal
that is enabled during the prohibition period and is disabled
in the other periods, is outputted as the prohibition signal
NG.

[0065] Note that, although the prohibition period setting
section 270 sets the prohibition period in synchronization
with the vertical synchronization signal VSYNC1, this con-
figuration is not limited. For example, the timing control
section 230 may supply the horizontal synchronization sig-
nal HSYNC1 also to the prohibition period setting section
270, and the prohibition period setting section 270 may set
the prohibition signal NG in synchronization with the hori-
zontal synchronization signal HSYNCI1.

[Configuration Example of Prohibition Period Setting
Section]

[0066] FIG. 3 is a block diagram illustrating one configu-
ration example of the prohibition period setting section 270
according to the first embodiment of the present technology.
The prohibition period setting section 270 includes a register
271, a control circuit 272, and a counter 273.

[0067] The register 271 is configured to hold setting
information indicating the prohibition period. For example,
a counter value Ns1 indicating the start time of the prohi-
bition period and a counter value Nel indicating the end
time of the prohibition period are held as the setting infor-
mation. The start time and the end time are expressed by
relative times with respect to the rising timing of the vertical
synchronization signal VSYNCI1, for example. For example,
in a case where the prohibition period starts at a time point
when “10” milliseconds have elapsed from the rising timing
and ends at a time point when “11” milliseconds have
elapsed from the rising timing, the counter value Ns1 that
indicates “10” milliseconds and the counter value Nel that
indicates “11” milliseconds are held. Note that the register
271 may hold a counter value indicating the length of the
prohibition period, instead of the counter value indicating
the end time.
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[0068] The counter 273 is configured to count a counter
value (in other words, perform clocking) in synchronization
with a clock signal having the frequency of which is higher
than that of the horizontal synchronization signal HSYNCI1.
[0069] The control circuit 272 is configured to generate
the prohibition signal NG on the basis of the setting infor-
mation in the register 271. For example, at the rising timing
of the vertical synchronization signal VSYNCI, the control
circuit 272 resets the counter 273 and starts counting (clock-
ing). Then, by referring to the counter value, the control
circuit 272 enables the prohibition signal NG over a period
from Ns1 which corresponds to the start time of the prohi-
bition period, to Net which corresponds to the end time.
During the other periods, the control circuit 272 disables the
prohibition signal NG.

[Configuration Example of Ranging Module]

[0070] FIG. 4 is a block diagram illustrating one configu-
ration example of the ranging module 300 according to the
first embodiment of the present technology. The ranging
module 300 includes a light emission control section 310, a
light emission section 350, a synchronization control section
360, a light reception section 370, and a ranging computa-
tion section 380.

[0071] The synchronization control section 360 is config-
ured to cause the light emission control section 310 and the
light reception section 370 to operate in synchronization.
The synchronization control section 360 generates a timing
signal of a predetermined frequency, and supplies the timing
signal to the light emission control section 310 and the light
reception section 370 via a signal line 369. The timing signal
in the ranging module 300 is assumed to be non-synchro-
nized with a synchronization signal (VSYNCI, etc.) in the
solid state imaging element 200.

[0072] The light emission control section 310 is config-
ured to control the light emission section 350 so as to
prohibit start and stoppage of emission during the prohibi-
tion period. At a predetermined light emission start time, the
light emission control section 310 starts generation of the
light-emission enable signal EN, and also starts clocking of
the light emission time. Here, the light-emission enable
signal EN is a synchronization signal for giving, to the light
emission section 350, an instruction as to whether or not to
emit pulse light, and a value (e.g., 5 megahertz) higher than
the frequency of the timing signal is set for the frequency of
the light-emission enable signal EN.

[0073] Then, the light emission control section 310 sup-
plies the light-emission enable signal EN to the light emis-
sion section 350 via a signal line 319 over a period from the
light emission start time to completion of clocking of a fixed
time. However, during the prohibition period indicated by
the prohibition signal NG, the light emission control section
310 halts generation of the light-emission enable signal EN
and clocking.

[0074] The light emission section 350 is configured to
emit pules light as irradiation light under control of the light
emission control section 310. For example, light (infrared
light, etc.) other than visible light is generated as the pulse
light.

[0075] The light reception section 370 is configured to
receive reflection light of the irradiation light (pulse light) in
synchronization with the timing signal. In the light reception
section 370, a plurality of pixels are arrayed in a two-
dimensional lattice form, for example, and pixel data is
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generated on the pixel basis. The light reception section 370
supplies the pixel data sets to the ranging computation
section 380 via a signal line 379.

[0076] The ranging computation section 380 is configured
to detect the phase difference between the irradiation light
and the reflection light on the basis of the pixel data, and
compute the distance from the phase difference. The ranging
computation section 380 generates distance information
indicating the distance on the pixel basis, and supplies a
distance image (frame) including the distance information,
to the image synthesis section 112 via the signal line 309.

[0077] Note that, although the light reception section 370
is configured to operate also during the prohibition period,
the light reception section 370 may be configured to stop the
light reception operation during the prohibition period. In
this case, it is sufficient to supply the prohibition signal NG
also to the light reception section 370, for example.

[0078] Moreover, although the light emission control sec-
tion 310 and the light emission section 350 are provided in
the ranging module 300, the light emission control section
310 and the light emission section 350 may be provided in
a circuit or a module other than the ranging module 300.

[Configuration Example of Light Emission Control Section]

[0079] FIG. 5 is a block diagram illustrating one configu-
ration example of the light emission control section 310
according to the first embodiment of the present technology.
The light emission control section 310 includes a pulse
period adjustment section 320 and a light-emission enable
signal generation section 330.

[0080] The pulse period adjustment section 320 is config-
ured to adjust the light emission period of pulse light. At a
predetermined emission start time, the pulse period adjust-
ment section 320 changes the disabled state of a control
signal PLS to the enabled state, and also starts clocking.
Then, when the light emission time of pulse light required
for ranging of one frame has been clocked, the pulse period
adjustment section 320 restores the disabled state of the
control signal PLS. However, the pulse period adjustment
section 320 halts clocking of the light emission time during
the prohibition period indicated by the prohibition signal
NG. Therefore, the period during which the control signal
PLS is enabled is lengthened by the length of the prohibition
period. For example, in a case where “30”-millisecond light
emission is required for ranging of one frame and the
prohibition period of “1” millisecond is inserted into clock-
ing of “30” milliseconds, the clocking is halted for “1”
millisecond. Thus, the control signal PLS is enabled for “31”
milliseconds. The pulse period adjustment section 320 sup-
plies the generated control signal PLS to the light-emission
enable signal generation section 330 via a signal line 329.

[0081] The light-emission enable signal generation section
330 generates the light-emission enable signal EN under
control of the pulse period adjustment section 320. The
light-emission enable signal generation section 330 gener-
ates the light-emission enable signal EN of the predeter-
mined frequency over a time period during which the control
signal PLS is enabled, and supplies the light-emission
enable signal EN to the light emission section 350. However,
during the prohibition period, the light-emission enable
signal generation section 330 halts generation of the light-
emission enable signal EN.
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[Configuration Example of Pulse Period Adjustment
Section]

[0082] FIG. 6 is a block diagram illustrating one configu-
ration example of the pulse period adjustment section 320
according to the first embodiment of the present technology.
The pulse period adjustment section 320 includes a counter
321, a register 322, a control circuit 323, and a counter 324.
[0083] The register 322 is configured to hold setting
information indicating the light emission period of pulse
light. For example, a counter value Ns2 indicating the light
emission start time of the light emission period and a counter
value Ne2 indicating the length of the light emission period
(that is, light emission time) are held in the register 322. The
light emission start time is expressed by a relative time with
respect to a predetermined reference timing, for example. In
a case where light emission is started when “10” millisec-
onds have elapsed from the reference timing and the light
emission is carried out over ‘“30” milliseconds, the counter
value Ns2 that indicates “10” milliseconds and the counter
value Ne2 that indicates ‘“30” milliseconds are held, for
example.

[0084] The counters 321 and 324 each count (clock) a
counter value in synchronization with a clock signal having
the frequency of which is higher than the frequency of the
horizontal synchronization signal HSYNC1. The counter
321 is used for clocking of the current time. On the other
hand, the counter 324 is used for clocking of the light
emission time of pules light.

[0085] The control circuit 323 is configured to generate
the control signal PLS on the basis of the setting information
in the register 322. For example, at the reference timing, the
control circuit 323 resets the counter 321 and starts counting
(clocking). Then, by referring to the counter value of the
counter 321, the control circuit 323 resets the counter 324,
starts clocking of the light emission time, and also changes
the disabled state of the control signal PLS to the enabled
state when Ns2 corresponding to the light emission start
time comes.

[0086] Then, by referring to the counter value of the
counter 324, the control circuit 323 disables the control
signal PLS when the counter value Ne2 corresponding to the
light emission time is reached. However, in a case where the
prohibition signal NG is enabled during clocking by the
counter 324, the control circuit 323 causes the counter 324
to halt clocking until the prohibition signal NG is disabled.
[0087] FIG. 7 is a diagram depicting one example of
operation of the light-emission enable signal generation
section 330 according to the first embodiment of the present
technology. In a case where the control signal PLS is
enabled while the prohibition signal NG is disabled, the
light-emission enable signal generation section 330 cycli-
cally generates the light-emission enable signal EN. The
light emission section 350 emits pulse light in accordance
with the light-emission enable signal EN.

[0088] On the other hand, in a case where the control
signal PLS is disabled or in a case where the prohibition
signal NG is enabled, the light-emission enable signal gen-
eration section 330 stops the light-emission enable signal
EN. As a result, the light emission section 350 stops emis-
sion of pulse light.

[0089] FIG. 8 is a timing chart depicting one operation of
the solid state imaging element 200 according to the first
embodiment of the present technology. For example, it is
assumed that the vertical synchronization signal VSYNC1
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rises at timing T1 and the period from timing T1 to timing
T2 corresponds to a blank period. It is also assumed that the
period from timing T2 to timing T3 is the valid image
period, and the period from timing T3 to timing T4 is a blank
period. During the blank periods, the prohibition signal NG
is set to be disabled.

[0090] Further, it is assumed that the horizontal synchro-
nization signal HSYNCI1 rises at timing T21 in the valid
image period, and that reading of pixel signals of one line is
completed by timing T26. In this case, the prohibition period
setting section 270 sets, as the prohibition periods, the
period from timing T22 to T23 including the sampling
period of the reset level and the period from timing T24 to
T25 including the sampling period of the signal level, for
example.

[0091] Note that, although the periods each including the
sampling period are set as the prohibition periods, the
prohibition period can be set so as to include a period other
than the sampling period as long as noise may be generated
in the solid state imaging element 200 due to a fluctuation of
voltage, etc., during the period. For example, a period during
which the solid state imaging element 200 writes image data
in a buffer memory in the solid state imaging element 200 or
a period during which a floating diffusion layer in the pixels
221 converts electric charge to voltage, are assumed as the
prohibition period. In addition, although the prohibition
period setting section 270 sets two prohibition periods in the
cycle of the horizontal synchronization signal HSYNC1, one
prohibition period or three or more prohibition periods may
be set.

[0092] FIG. 9 is a timing chart depicting one example of
operation of the ranging module 300 according to the first
embodiment of the present technology. For example, the
counter values Ns2 corresponding to timings T51 and T53
are set, in the register 322, as information indicating the light
emission start times. In addition, the counter values Ne2
corresponding to the light emission times starting from the
light emission start times are also set in the register 322.
[0093] At timing T51, the pulse period adjustment section
320 starts clocking of the light emission time, and also
enables the control signal PLS. Then, at timing T52 when
the counter value reaches Ne2, the pulse period adjustment
section 320 disables the control signal PLS. During the
period from timing T51 to T52, clocking is not halted
because the prohibition signal NG is disabled. Regarding the
prohibition signal NG and the control signal PLS in FIG. 9,
the enabled state is expressed by a high level while the
disabled state is expressed by a low level. Note that the low
level may express the enabled state of each of these signals,
conversely.

[0094] Over the period from timing T51 to T52 during
which the control signal PLS is enabled, the light-emission
enable signal generation section 330 generates the light-
emission enable signal EN to emit pulse light. After timing
T52, ranging information for one frame is read.

[0095] Further, at timing T53, the pulse period adjustment
section 320 starts clocking of the light emission time, and
also enables the control signal PLS. The prohibition signal
NG is set to the enabled state over the period from timing
T54 to T55 and over the period from timing T56 to T58.
Thus, the pulse period adjustment section 320 halts clocking
over these prohibition periods. Without the prohibition peri-
ods, the counter value should have reached Ne2 at timing
T57 and the clocking should have been ended, but the end
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timing of clocking is postponed to a later timing T59
because clocking is halted. The pulse period adjustment
section 320 disables the control signal PLS at timing T59.
[0096] During the period from T53 to T59 when the
control signal PLS is enabled, the light-emission enable
signal generation section 330 generates the light-emission
enable signal EN to emit pulse light. However, during the
prohibition period from timing T54 to T55 and the prohi-
bition period from timing T56 to T58, the light-emission
enable signal generation section 330 stops the light-emission
enable signal EN to halt emission of pulse light. Then, after
timing T59, ranging information for one frame is read.
[0097] Here, if pulse light is emitted by the ranging
module 300 with no prohibition period being set, emission
of pulse light is stopped at timing T57 immediately before
the sampling period, for example. As a result, the voltage or
current in the ranging module 300 fluctuates. The fluctuation
of'voltage, etc., may generate noise in the solid state imaging
element 200. In particular, in a case where the solid state
imaging element 200 and the ranging module 300 are
provided on the same substrate 110, noise is likely to be
generated.

[0098] On the other hand, the solid state imaging element
200 sets, as the prohibition period, a period including timing
T57, and the ranging module 300 continuously stops the
light emission over the prohibition period. Accordingly, the
light emission is not started or ended in the prohibition
period so that a fluctuation of the voltage or current is
suppressed during the prohibition period. As a result, noise
due to a fluctuation of voltage, etc., can be reduced, and the
image quality of the image data can be enhanced. Since
noise can be suppressed, the solid state imaging element 200
and the ranging module 300 can be provided on the same
substrate 110. Moreover, any noise measures such as sepa-
ration of a power source or addition of a resistance, for
suppressing fluctuations of the voltage, etc., is not required.
[0099] FIG. 10 depicts one example of image data 501 in
the first embodiment of the present technology. Image data
such as the image data 501 is captured in synchronization
with the vertical synchronization signal VSYNCI.

[0100] FIG. 11 depicts one example of a distance image
502 in the first embodiment of the present technology. In
FIG. 11, the depth of color expresses a distance. The distance
image 502 is generated in non-synchronization with the
image data, for example. Note that a configuration of
generating the distance image 502 in synchronization with
the image data may be adopted.

[0101] FIG. 12 depicts one example of synthesized image
data 503 in the first embodiment of the present technology.
The image synthesis section 112 synthesizes data 504 indi-
cating an unreal apple, etc., with the image data 501 depicted
in FIG. 10, on the basis of the distance image 502 depicted
in FIG. 11. As a result, the synthesized image data 503 is
generated. Such a synthesis process is used for implement-
ing an AR (Augmented Reality) technology, for example.

[Operation Example of Electronic Apparatus]

[0102] FIG. 13 is a sequence diagram depicting one
example of operation of the electronic apparatus 100 accord-
ing to the first embodiment of the present technology. The
operation is started upon execution of an application for
image synthesis, for example. The solid state imaging ele-
ment 200 in the electronic apparatus 100 captures image
data in synchronization with the vertical synchronization
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signal VSYNCI (step S901), and sets the prohibition period
in the cycle of the VSYNCI (step S902). The image data is
supplied to the image synthesis section 112, and the prohi-
bition signal NG indicating the prohibition period is sup-
plied to the ranging module 300. Further, the ranging
module 300 executes a light emission process for starting or
stopping light emission (step S910), and generates distance
information (step S903). The distance information is sup-
plied to the image synthesis section 112. Moreover, the
image synthesis section 112 executes a synthesis process on
the image data on the basis of the distance information (step
S904).

[0103] The aforementioned processes are repeatedly
executed. Here, capturing of image data is carried out in
non-synchronization with the light emission process and
generation of the distance information, for example. Note
that a configuration of carrying out capturing of image data
in synchronization with the light emission process and
generation of the distance information, may be adopted.
[0104] FIG. 14 is a flowchart depicting one example of the
light emission process according to the first embodiment of
the present technology. The ranging module 300 determines
whether or not the current time is the light emission start
time (step S911). In a case where the current time is not the
light emission start time (step S911: No), the ranging module
300 repeats step S911.

[0105] In contrast, in a case where the current time is the
light emission start time (step S911: Yes), the ranging
module 300 starts emission of pulse light and clocking of the
light emission time (step S912). Subsequently, the ranging
module 300 determines whether or not the current time is
within the prohibition period (step S913). In a case where
the current time is within the prohibition time (step S913:
Yes), the ranging module 300 halts the light emission of
pulse light and clocking of the light emission time over the
prohibition time (step S914).

[0106] In a case where the current time is not within the
prohibition time (step S913: No) or after step S914, the
ranging module 300 determines whether or not a preset
predetermined time has been clocked (step S915). In a case
where the predetermined time has not been clocked (step
S915: No), the ranging module 300 repeatedly executes step
S913 and the subsequent processes.

[0107] In a case where the predetermined time has been
clocked (step S915: Yes), the ranging module 300 stops the
light emission of pulse light and clocking of the light
emission time (step S916), and ends the light emission
process.

[0108] According to the first embodiment of the present
technology, the ranging module 300 executes start and
stoppage of the light emission in a period other than the
prohibition period, and halts the light emission during the
prohibition period, as described above. Therefore, fluctua-
tions of voltage or current can be suppressed during the
prohibition period. As a result, noise in the solid state
imaging element 200 due to a fluctuation of voltage or the
like can be suppressed during the prohibition period.

[Modification]

[0109] Although the electronic apparatus 100 forcibly
stops emission of pulse light over the prohibition period in
the aforementioned first embodiment, the longer prohibition
period may lengthen a time taken to start reading of distance
information since the light emission start time. For example,
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in a case where “30”-millisecond light emission is required
to generate the distance information for one frame, when a
“1”-millisecond prohibition period is inserted before the
elapse of “30” milliseconds since the light emission start
time, reading of the distance information is started after the
elapse of “31” milliseconds since the light emission start
time. Thus, when the time taken until reading of distance
information is started is long, the frame rate of the distance
image may be deteriorated. The electronic apparatus 100
according to the modification of the first embodiment differs
from that of the first embodiment in that deterioration of the
frame rate of a distance image is suppressed.

[0110] FIG. 15 is a block diagram illustrating one con-
figuration example of the light emission control section 310
according to the modification of the first embodiment of the
present technology. The light emission control section 310
differs from that of the first embodiment in that a light-
emission continuation control section 340 is further
included.

[0111] Further, no prohibition signal NG is inputted to
each of the pulse period adjustment section 320 and the
light-emission enable signal generation section 330 in the
modification of the first embodiment. Accordingly, the pulse
period adjustment section 320 does not halt clocking of the
light emission time during the prohibition period, and also,
the light-emission enable signal generation section 330 does
not stop generation of the light-emission enable signal
during the prohibition period. The light-emission enable
signal generation section 330 supplies, as ENin, the gener-
ated light-emission enable signal to the light-emission con-
tinuation control section 340.

[0112] The light-emission continuation control section
340 continues the light emission over the prohibition period
in a case where the start time of the prohibition period comes
during clocking of the light emission time. The light-
emission continuation control section 340 generates a light-
emission enable signal ENout for continuing the light emis-
sion, and supplies the light-emission enable signal ENout to
the light emission section 350.

[0113] FIG. 16 is a diagram depicting one example of
operation of the light-emission continuation control section
340 according to the modification of the first embodiment of
the present technology. In a case where the prohibition
signal NG is enabled during generation of the light-emission
enable signal ENin (that is, during clocking), the light-
emission continuation control section 340 sets an internal
flag to be on, and directly outputs the light-emission enable
signal ENin as ENout.

[0114] Also, in a case where the light-emission enable
signal ENin is stopped while the prohibition signal NG is
enabled, when the internal flag is on, the light-emission
continuation control section 340 generates the light-emis-
sion enable signal ENout to continue the light emission of
pulse light. On the other hand, when the internal flag is off,
the light-emission continuation control section 340 stops the
light-emission enable signal ENout.

[0115] Also, in a case where the light-emission enable
signal ENin is generated while the prohibition signal NG is
disabled, the light-emission continuation control section 340
turns off the internal flag, and directly outputs the light-
emission enable signal ENin as ENout. On the other hand,
in a case where the light-emission enable signal ENin is
stopped while the prohibition signal NG is disabled, the
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light-emission continuation control section 340 stops the
light-emission enable signal ENout.

[0116] FIG. 17 is a timing chart depicting one example of
operation of the ranging module 300 according to the
modification of the first embodiment of the present technol-
ogy.

[0117] At timing T61, the pulse period adjustment section
320 starts clocking of the light emission time, and also
enables the control signal PLS. Then, at timing T62 when
the counter value reaches Ne2, the pulse period adjustment
section 320 disables the control signal PLS. Note that,
regarding the prohibition signal NG and the control signal
PLS in FIG. 17, the enabled state is expressed by a high level
while the disabled state is expressed by a low level. Note that
the low level may express the enabled state of each of these
signals, conversely.

[0118] The light-emission continuation control section
340 outputs the light-emission enable signal ENout to emit
pulse light over the period from timing T61 to T62 during
which the control signal PLS is enabled. Then, ranging
information for one frame is read after timing T62.

[0119] Further, at timing T63, the pulse period adjustment
section 320 starts clocking of the light emission time, and
also enables the control signal PLS. The prohibition signal
NG is set to the enabled state over the period from timing
T64 to T65 and over the period from timing T66 to T68.
[0120] The pulse period adjustment section 320 ends the
clocking at timing T67 between timing 166 and T68, and
disables the control signal PL.S. However, since the prohi-
bition time is being continued at this time point, the light-
emission continuation control section 340 outputs the light-
emission enable signal ENout to forcibly emit pules light
over the period until the ending timing T68 of the prohibi-
tion period. Then, after timing T68, ranging information for
one frame is read.

[0121] Since clocking is ended at timing T67, the period
from timing T67 to T68 is a redundant light emission time
unnecessary for generation of distance information for one
frame. However, even when the prohibition period is
inserted during emission of pulse light, the ranging module
300 does not need to halt the light emission. Thus, compared
to the first embodiment in which the light emission is halted,
a time taken until reading of distance information can be
shortened.

[0122] Note that the light emission control section 310
does not emit pulse light in a case where the prohibition
signal NG is enabled in a period during which clocking is
not being performed (the control signal PLS is enabled), but
this configuration is not limited. For example, a configura-
tion in which the light emission is constantly carried out
during the prohibition period, irrespective of whether or not
clocking is being performed, as depicted in FIG. 18, may be
adopted. That is, in this configuration, the light emission
control section 310 emits pulse light during clocking or
during the prohibition period. In FIG. 18, in the period from
timing T69 to T70 and the like, the control signal PLS is
disabled but the prohibition signal NG is enabled. Thus, the
light emission control section 310 forcibly causes the light
emission over the prohibition period.

[0123] In the modification of the first embodiment of the
present technology, the ranging module 300 continues emis-
sion of pulse light over the prohibition period, as described
above. Therefore, compared to the case where pulse light is
halted during the prohibition period, the time taken until
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reading of distance information can be shortened. As a
result, deterioration of the frame rate of the distance image
can be suppressed.

2. Second Embodiment

[0124] In the aforementioned first embodiment, the solid
state imaging element 200 generates the prohibition signal
NG. However, in such a configuration, a circuit for process-
ing the prohibition signal NG needs to be provided in each
of the solid state imaging element 200 and the ranging
module 300. When the ranging module 300 is configured to
internally generate the prohibition signal NG, it is sufficient
to provide a circuit concerning the prohibition signal NG
only to the ranging module 300 so that a general configu-
ration can be used for the solid state imaging element 200.
Accordingly, a burden on a designer thereof can be reduced.
The electronic apparatus 100 according to the second
embodiment differs from that of the first embodiment in that
the ranging module 300 internally generates the prohibition
signal NG.

[0125] FIG. 19 is a block diagram illustrating one con-
figuration example of the solid state imaging element 200
according to the second embodiment of the present technol-
ogy. The solid state imaging element 200 according to the
second embodiment differs from that of the first embodiment
in that the prohibition period setting section 270 is not
included. The vertical synchronization signal generation
section 260 according to the second embodiment supplies
the vertical synchronization signals VSYNCI1 to the timing
control section 230 and the ranging module 300.

[0126] FIG. 20 is a block diagram illustrating one con-
figuration example of the ranging module 300 according to
the second embodiment of the present technology. The
ranging module 300 according to the second embodiment
differs from the that of the first embodiment in that a
prohibition period setting section 390 is further included.
[0127] The configuration of the prohibition period setting
section 390 is similar to that of the prohibition period setting
section 270 according to the first embodiment.

[0128] In the second embodiment of the present technol-
ogy, the ranging module 300 generates the prohibition signal
NG, as described above. Thus, it is sufficient that designing
related to the prohibition signal NG is performed only for the
ranging module 300, whereby designing of the electronic
apparatus 100 becomes easy.

3. Application Example to Moving Body

[0129] A technology according to the present disclosure
(present technology) is applicable to various products. For
example, the technology according to the present disclosure
may be implemented as a device that is installed in any kind
of' a moving body such as an automobile, an electric car, a
hybrid electric car, a motorcycle, abicycle, a personal mobil-
ity, an airplane, a drone, a ship, or a robot.

[0130] FIG. 21 is a block diagram illustrating a schematic
configuration example of a vehicle control system which is
one example of a moving body control system to which the
technology according to the present disclosure is applicable.
[0131] A vehicle control system 12000 includes a plurality
of electronic control units connected via a communication
network 12001. In the example illustrated in FIG. 21, the
vehicle control system 12000 includes a drive-system con-
trol unit 12010, a body-system control unit 12020, a vehicle-
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outside information detection unit 12030, a vehicle-interior
information detection unit 12040, and an integrated control
unit 12050. In addition, a microcomputer 12051, a sound/
image output section 12052, and an on-vehicle network I/F
(interface) 12053 are illustrated as the function components
of the integrated control unit 12050.

[0132] The drive-system control unit 12010 controls
operation of a device related to the driving system of the
vehicle in accordance with various programs. For example,
the drive-system control unit 12010 functions as a driving
force generation device, such as an internal combustion
engine or a driving motor, for generating a vehicle driving
force, as a driving force transmission mechanism for trans-
mitting the driving force to wheels, as a steering mechanism
for adjusting the steering angle of the vehicle, and as a
control device, such as a braking device, for generating a
braking force for the vehicle.

[0133] The body-system control unit 12020 controls
operation of the various devices mounted on the vehicle
body, in accordance with various programs. For example,
the body-system control unit 12020 functions as a control
device for a keyless entry system, a smart key system, a
power window device, or for various lamps including a head
lamp, a back lamp, a brake lamp, a blinker, and a fog lamp.
In this case, radio waves emitted from a mobile machine
serving as a substitute for a key and signals from various
switches can be inputted to the body-system control unit
12020. Upon receiving input of the radio waves and the
signals, the body-system control unit 12020 controls the
vehicle door lock device, the power window device, the
lamps, and the like.

[0134] The vehicle-outside information detection unit
12030 detects information about the outside of the vehicle
having the vehicle control system 12000 installed therein.
For example, an imaging section 12031 is connected to the
vehicle-outside information detection unit 12030. The
vehicle-outside information detection unit 12030 causes the
imaging section 12031 to capture an image of the outside of
the vehicle, and further, receives the captured image. The
vehicle-outside information detection unit 12030 may
execute a process for detecting an object such as a person,
a vehicle, an obstacle, a sign, or a character on a road
surface, or may execute a process for detecting the distance
therefrom, on the basis of the received image.

[0135] The imaging section 12031 is an optical sensor that
receives light and outputs an electric signal corresponding to
the reception quantity of the light. The imaging section
12031 can output the electric signal as an image, or can
output the electric signal as ranging information. Moreover,
light to be received by the imaging section 12031 may be
visible light, or may be non-visible light such as infrared
rays.

[0136] The vehicle-interior information detection unit
12040 detects information about the interior of the vehicle.
For example, a driver condition detection section 12041 that
detects the condition of a driver is connected to the vehicle-
interior information detection unit 12040. For example, the
driver condition detection section 12041 includes a camera
for capturing an image of the driver, and the vehicle-interior
information detection unit 12040 may calculate the fatigue
degree or concentration degree of the driver or may deter-
mine whether or not the driver is dozing off, on the basis of
the detection information inputted from the driver condition
detection section 12041.

Jan. 23, 2020

[0137] The microcomputer 12051 can computes a control
target value for the driving force generation device, the
steering mechanism, or the braking device, on the basis of
the information about the outside or interior of the vehicle
acquired by the vehicle-outside information detection unit
12030 or the vehicle-interior information detection unit
12040, and can output a control command to the drive-
system control unit 12010. For example, the microcomputer
12051 can perform coordination control for the purpose of
implementing the function of an ADAS (advanced driver
assistance system) including vehicle collision avoidance or
impact absorbing, follow-up traveling based on an inter-
vehicle distance, traveling with the vehicle speed being
maintained, a vehicle collision alarm, or an alarm about
deviation of the vehicle from a lane.

[0138] Further, the microcomputer 12051 can perform the
coordination control for the purpose of achieving automatic
driving of autonomously traveling, without depending on an
operation performed by the driver, by controlling the driving
force generation device, the steering mechanism, and the
braking device, etc., on the basis of information about the
surrounding area of the vehicle acquired by the vehicle-
outside information detection unit 12030 or the vehicle-
interior information detection unit 12040.

[0139] Further, the microcomputer 12051 can output a
control command to the body-system control unit 12020 on
the basis of information about the outside of the vehicle
acquired by the vehicle-outside information detection unit
12030. For example, by controlling a head lamp according
to the position of a preceding vehicle or an oncoming vehicle
detected by the vehicle-outside information detection unit
12030, the microcomputer 12051 can perform coordination
control of, for example, switching a high beam to a low
beam in order to prevent glare.

[0140] The sound/image output section 12052 transmits
an output signal of at least one of a sound or an image to an
output device that is capable of visually or audibly reporting
information to an occupant in the vehicle or to the outside of
the vehicle. In the example in FIG. 21, an audio speaker
12061, a display section 12062, and an instrument panel
12063 are depicted as examples of the output device. For
example, the display section 12062 may include at least one
of an on-board display or a head-up display.

[0141] FIG. 22 is a diagram illustrating an example of the
installation positions of the imaging sections 12031. In FIG.
21, imaging sections 12101, 12102, 12103, 12104 and
12105 are included as the imaging sections 12031.

[0142] The imaging sections 12101, 12102, 12103, 12104
and 12105 are provided at positions such as a front nose,
sideview mirrors, a rear bumper, a back door, and the upper
portion of a windshield in the interior of the vehicle cabin,
etc., of a vehicle 12100, for example. The imaging section
12101 provided to the front nose and the imaging section
12105 provided to the upper portion of the windshield in the
interior of the vehicle cabin mainly acquire images of the
front side of the vehicle 12100. The imaging sections 12102
and 12103 provided to the sideview mirrors mainly acquire
images of the lateral sides of the vehicle 12100. The imaging
section 12104 provided to the rear bumper or the back door
mainly acquires an image of the rear side of the vehicle
12100. The imaging section 12105 provided to the upper
portion of the window shield in the interior of the vehicle
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cabin is mainly used for detection of a preceding vehicle, or
detection of a walking person, an obstacle, a traffic signal, a
traffic sign, and a lane, etc.

[0143] Note that FIG. 22 illustrates one example of the
photographing ranges of the imaging sections 12101 to
12104. A photographing range 12111 represents the photo-
graphing range of the imaging section 12101 provided to the
front nose. Photographing ranges 12112 and 12113 represent
the photographing ranges of the imaging sections 12102 and
12103 provided to the sideview mirrors, respectively. A
photographing range 12114 represents the photographing
range of the imaging section 12104 provided to the rear
bumper or the back door. For example, as a result of
superimposition of image data captured by the imaging
sections 12101 to 12104, an overhead view in which the
vehicle 12100 is viewed from above is obtained.

[0144] At least one of the imaging sections 12101 to
12104 may have a function of acquiring distance informa-
tion. For example, at least one of the imaging sections 12101
to 12104 may be a stereo camera including a plurality of
imaging elements, or may be an imaging element having
pixels for phase difference detection.

[0145] For example, by obtaining the distance to each of
stereoscopic objects within the photographing ranges 12111
to 12114 and obtaining the time-based change (relative
speed with respect to the vehicle 12100) of the distance on
the basis of the distance information obtained from the
imaging sections 12101 to 12104, the microcomputer 12051
can extract, as a preceding vehicle, a stereoscopic object that
is located, on the advancing path of the vehicle 12100,
closest thereto and that is travelling at a predetermined speed
(e.g., 0 km/h or higher) in substantially the same direction as
the direction of the vehicle 12100. Further, the microcom-
puter 12051 can preliminarily set an inter-vehicle distance to
be ensured on the forward side to the preceding vehicle,
thereby perform automatic brake control (including follow-
up stop control), automatic acceleration control (including
follow-up start control), or the like. In this way, the coor-
dination control for the purpose of automatic driving of
autonomously driving without depending on an operation
performed by the driver, can be performed.

[0146] For example, the microcomputer 12051 can clas-
sify stereoscopic object data about stereoscopic objects into
a motorcycle, an ordinary vehicle, a large vehicle, a walking
person, a utility pole, or other stereoscopic objects, on the
basis of the distance information obtained from the imaging
sections 12101 to 12104, and extract the data for automatic
obstacle avoidance. For example, the microcomputer 12051
discriminates between an object that is visually recognizable
to the driver of the vehicle 12100 and an object that is not
visually recognizable, among obstacles in the surrounding
area of the vehicle 12100. Then, the microcomputer 12051
determines a collision risk indicating the risk degree of a
collision with each of the obstacles, and, in a state where
there is a collision possibility because the collision risk is
equal to or higher than a set value, outputs an alarm to the
driver via the audio speaker 12061 or the display section
12062 or performs forcible speed reduction or avoidance
steering via the drive-system control unit 12010 so that
driving assist for avoiding a collision can be performed.
[0147] An infrared camera that detects infrared rays may
be used for at least one of the imaging sections 12101 to
12104. For example, the microcomputer 12051 can recog-
nize a walking person by determining whether or not the
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walking person is present in images captured by the imaging
sections 12101 to 12104. Such recognition of a walking
person is carried out through a step of extracting feature
points in images captured by the imaging sections 12101 to
12104 as infrared cameras, for example, and a step of
performing pattern matching processing on a series of the
feature points indicating the outline of an object, and deter-
mining whether or not the object is a walking person. When
the microcomputer 12051 determines that a walking person
is present in the images captured by the imaging sections
12101 to 12104 and recognizes the walking person, the
sound/image output section 12052 controls the display sec-
tion 12062 to display a rectangular outline for emphasis such
that the rectangular outline is superimposed on the recog-
nized walking person. Alternatively, the sound/image output
section 12052 may control the display section 12062 to
display, at a desired position, an icon or the like indicating
the walking person.

[0148] One example of the vehicle control system to
which the technology according to the present disclosure is
applicable has been explained above. The technology
according to the present disclosure is applicable to the
imaging section 12031 and the vehicle-outside information
detection unit 12030 in the aforementioned configuration,
for example. Specifically, the solid state imaging element
200 in FIG. 1 is applicable to the imaging section 12031, and
the ranging module 300 is applicable to the vehicle-outside
information detection unit 12030. As a result of application
of the technology according to the present disclosure to the
imaging section 12031 and the vehicle-outside information
detection unit 12030, noise can be reduced and the image
quality of the image data can be enhanced.

[0149] Note that the aforementioned embodiments each
exemplify one example for embodying the present technol-
ogy, and the features of the embodiments have the corre-
spondence relationship with the invention-specifying fea-
tures of the claims. Similarly, the invention-specifying
features of the claims have the correspondence relationship
with components, of the embodiments, referred to as the
same names. However, the present technology is not limited
to the embodiments, and can be embodied by various
modifications of the embodiments within the scope of the
gist of the present technology.

[0150] Moreover, the process steps explained in the afore-
mentioned embodiments may be regarded as a method
including a series of these steps, or may be regarded as a
program for causing a computer to execute the series of
these steps or a recording medium having the program
stored therein. For example, a CD (compact disc), an MD
(minidisc), a DVD (digital versatile disc), a memory card, a
Blu-ray (registered trademark) disc, or the like can be used
as the recording medium.

[0151] Note that the effects described in the present
description are just examples, and thus, are not limited. In
addition, another effect may be provided.

[0152] Note that the present technology can also take the
configurations as follows.

[0153] (1) An electronic apparatus including:

[0154] an imaging section that captures image data;
[0155] a light emission section that emits irradiation light;
[0156] a prohibition period setting section that sets, as a

prohibition period, a period during which noise is generated
in the imaging section due to start or stoppage of the light
emission of irradiation light; and
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[0157] a light emission control section that controls the
light emission section so as to prohibit start and stoppage of
the light emission during the prohibition period.

[0158] (2) The electronic apparatus according to (1), in
which
[0159] the light emission control section performs control

such that a time during which the light emission is carried
out by the light emission section is clocked, and the light
emission is stopped when a predetermined time has been
clocked.

[0160] (3) The electronic apparatus according to (2), in
which
[0161] in a case where a start time of the prohibition

period comes during clocking, the light emission control
section halts the clocking and causes the light emission
section to halt the light emission, over the prohibition

period.

[0162] (4) The electronic apparatus according to claim (2),
in which

[0163] in a case where a start time of the prohibition

period comes during clocking, the light emission section
causes the light emission section to continue the light
emission over the prohibition period, and causes the light
emission section to stop the light emission when an end time
of the prohibition period comes.

[0164] (5) The electronic apparatus according to (2), in
which
[0165] the light emission control section causes the light

emission section to carry out the light emission during

clocking or over the prohibition period.

[0166] (6) The electronic apparatus according to any one
of (1) to (5), in which

[0167] the imaging section and the light emission section

are provided on the same substrate.

[0168] (7) The electronic apparatus according to any one
of (1) to (6), in which

[0169] the imaging section and the prohibition period

setting section are provided in a solid state imaging element.

[0170] (8) The electronic apparatus according to any one
of (1) to (6), in which

[0171] the imaging section is provided in a solid state

imaging element, and

[0172] the prohibition period setting section is provided

outside the solid state imaging element.

[0173] (9) The electronic apparatus according to any one
of (1) to (8), in which

[0174] the image data includes pixel data,

[0175] the imaging section generates the pixel data by

converting an analog signal to a digital signal during a

predetermined sampling period, and

[0176] the prohibition period includes the sampling
period.
[0177] (10) The electronic apparatus according to any one

of (1) to (9), further including:
[0178] a light reception section that receives reflection
light of the irradiation light; and
[0179] a ranging computation section that computes a
distance on the basis of a phase difference between the
irradiation light and the reflection light.
[0180] (11) The electronic apparatus according to (10),
further including:
[0181] an image synthesis section that synthesizes prede-
termined data with the image data on the basis of the
distance.
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[0182] (12) An electronic apparatus control method
including:

[0183] an imaging step of capturing image data;

[0184] a light emission step of emitting irradiation light;

[0185] a prohibition period setting step of setting, as a

prohibition period, a period during which noise is generated
in the imaging section due to start or stoppage of the light
emission of irradiation light; and

[0186] a light emission control step of controlling the light
emission section so as to prohibit start and stoppage of the
light emission during the prohibition period.

REFERENCE SIGNS LIST

[0187] 100 Electronic apparatus

[0188] 110 Substrate

[0189] 111 Power source circuit

[0190] 112 Image synthesis section

[0191] 120 Display section

[0192] 200 Solid state imaging element

[0193] 205 Imaging section

[0194] 210 Driver

[0195] 220 Pixel array section

[0196] 221 Pixel

[0197] 230 Timing control section

[0198] 240 Column ADC

[0199] 250 Signal processing section

[0200] 260 Vertical synchronization signal generation sec-
tion

[0201] 270, 390 Prohibition period setting section
[0202] 271, 322 Register

[0203] 272, 323 Control circuit

[0204] 273, 321, 324 Counter

[0205] 300 Ranging module

[0206] 310 Light emission control section

[0207] 320 Pulse period adjustment section

[0208] 330 Light-emission enable signal generation sec-
tion

[0209] 340 Light-emission continuation control section
[0210] 350 Light emission section

[0211] 360 Synchronization control section

[0212] 370 Light reception section

[0213] 380 Ranging computation section

[0214] 12030 Vehicle-outside information detection unit
[0215] 12031 Imaging section

1. An electronic apparatus comprising:

an imaging section that captures image data;

a light emission section that emits irradiation light;

a prohibition period setting section that sets, as a prohi-
bition period, a period during which noise is generated
in the imaging section due to start or stoppage of light
emission of the irradiation light; and

a light emission control section that controls the light
emission section so as to prohibit start and stoppage of
the light emission during the prohibition period.

2. The electronic apparatus according to claim 1, wherein

the light emission control section performs control such
that a time during which the light emission is carried
out by the light emission section is clocked, and the
light emission is stopped when a predetermined time
has been clocked.

3. The electronic apparatus according to claim 2, wherein

in a case where a start time of the prohibition period
comes during clocking, the light emission control sec-
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tion halts the clocking and causes the light emission
section to halt the light emission, over the prohibition
period.

4. The electronic apparatus according to claim 2, wherein

in a case where a start time of the prohibition period
comes during clocking, the light emission section
causes the light emission section to continue the light
emission over the prohibition period, and causes the
light emission section to stop the light emission when
an end time of the prohibition period comes.

5. The electronic apparatus according to claim 2, wherein
the light emission control section causes the light emission
section to carry out the light emission during clocking or
over the prohibition period.

6. The electronic apparatus according to claim 1, wherein
the imaging section and the light emission section are
provided on a same substrate.

7. The electronic apparatus according to claim 1, wherein
the imaging section and the prohibition period setting sec-
tion are provided in a solid state imaging element.

8. The electronic apparatus according to claim 1, wherein

the imaging section is provided in a solid state imaging

element, and

the prohibition period setting section is provided outside

the solid state imaging element.
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9. The electronic apparatus according to claim 1, wherein

the image data includes pixel data,

the imaging section generates the pixel data by converting

an analog signal to a digital signal during a predeter-
mined sampling period, and

the prohibition period includes the sampling period.

10. The electronic apparatus according to claim 1, further
comprising:

a light reception section that receives reflection light of

the irradiation light; and

a ranging computation section that computes a distance on

a basis of a phase difference between the irradiation
light and the reflection light.

11. The electronic apparatus according to claim 10, fur-
ther comprising:

an image synthesis section that synthesizes predetermined

data with the image data on a basis of the distance.

12. An electronic apparatus control method comprising:

an imaging step of capturing image data;

a light emission step of emitting irradiation light;

a prohibition period setting step of setting, as a prohibition
period, a period during which noise is generated in the
imaging section due to start or stoppage of light emis-
sion of the irradiation light; and
light emission control step of controlling the light
emission section so as to prohibit start and stoppage of
the light emission during the prohibition period.
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