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(54) METHOD AND DEVICE FOR SWITCHING BETWEEN OPERATION MODES OF VIDEO 
MONITORING APPARATUS

(57) Disclosed are a method and device for switching
between operation modes. The method includes: reading
a current operation mode of a video surveillance device,
and recording an exposure parameter of the current op-
eration mode; and when a switch between operation
modes is to be performed, setting a target exposure value
of a target operation mode to which the current operation
mode is to be switched to, and calculating an exposure
parameter of the target operation modein combination

with the exposure parameter of the current operation
mode,. The device includes: a recording module; a de-
tecting module; and a switching module. The method and
device of the disclosure directly estimate the exposure
parameter of the target operation mode according to the
exposure parameter of the current operation mode with-
out gradually adjusting the exposure parameter by me-
tering and exposure calculation, thereby significantly in-
creasing a switching speed.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of a video surveillance device and particularly relates to
switching between operation modes of a video surveillance device.

BACKGROUND

[0002] Video monitoring, which is an important part of a security protection system, has been widely used in many
occasions because of its visuality, accuracy, promptness and richness in information contents. In recent years, with the
rapid development of computers, networks and image processing and transmission technologies, the trend of popular-
ization of video monitoring is becoming more and more apparent.
[0003] Passive Infrared (PIR) technology can be applied to a video surveillance device, and a video surveillance device
using the PIR technology is called a PIR camera. In an environment of low illumination, a PIR camera may switch to a
black/white mode and automatically turn on an infrared lamp. When a motion detection mechanism or a PIR detector
of the PIR camera detects that a monitored target is in a distance from the camera within a particular range, the PIR
camera may automatically switch to a color mode to take a photograph or record a video.
[0004] After switching to the color mode, the PIR camera needs to re-perform an exposure calculation. When the
exposure calculation is re-performed, an exposure parameter may be adjusted from the right end or some special point
of an exposure line as a starting point. The exposure line refers to a sequence in which exposure elements such as
shutter speed, aperture, gain and the like are adjusted during an exposure adjustment. As shown in FIG. 1, a point Pa
corresponds to an exposure parameter that should be used in a color mode, and the exposure parameter may be
adjusted by starting from the right end or a special point Pb of the exposure line to gradually approximate to the point
Pa through light metering and exposure calculation. However, because the light metering and the exposure calculation
may take time, a monitored target may leave a monitoring range before the exposure calculation is completed, resulting
in that the monitored target cannot be captured a color image in time.
[0005] Therefore, it is pretty important to estimate an exposure parameter to be used before a PIR camera switches
to a color mode.

SUMMARAY

[0006] The purpose of this disclosure is to provide a method and a device for switching between operation modes of
a video surveillance device, which can prevent the problem of incapable of capturing a scene to be recorded in time
caused by recalculation of exposure parameters of the video surveillance device, and can adjust exposure parameters
rapidly.
[0007] To achieve the above purpose, one aspect of this disclosure provides a method of switching between operation
modes of a video surveillance device, the method comprising: reading a current operation mode of the video surveillance
device and recording an exposure parameter of the current operation mode; and in case that a switch between operation
modes is to be performed, setting a target exposure value of a target operation mode to be switched to, and calculating
an exposure parameter of the target operation mode according to the target exposure value in combination with the
exposure parameter of the current operation mode.
[0008] For the above method, according to an example, the operation modes comprise a black/white mode and a
color mode.
[0009] For the above method, according to an example, the method further comprises: determining whether the switch
between the operation modes is to be performed according to the current operation mode and an amount of ambient
illumination.
[0010] For the above method, according to an example, determining whether the switch between the operation modes
is to be performed according to the current operation mode and the amount of ambient illumination comprises: in the
case that the current operation mode is the black/white mode, determining that the current operation mode is to be
switched to the color mode when the amount of ambient illumination is above a particular threshold; and in the case that
the current operation mode is the color mode, determining that the current operation mode is to be switched to the
black/white mode when the amount of ambient illumination is below a particular threshold.
[0011] For the above method, according to an example, the method further comprises: determining whether the switch
between the operation modes is to be performed according to a distance between a monitored target and the video
surveillance device.
[0012] For the above method, according to an example, determining whether the switch between the operation modes
is to be performed according to the distance between the monitored target and the video surveillance device comprises:
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detecting the distance between the monitored target and the video surveillance device through a motion detection or a
Passive Infrared (PIR) detection; and determining that the current operation mode is to be switched to the color mode
when the detected distance is within a particular range.
[0013] For the above method, according to an example, setting the target exposure value of the target operation mode
to be switched to, and calculating the exposure parameter of the target operation mode according to the target exposure
value in combination with the exposure parameter of the current operation mode, comprise: calculating the exposure
parameter of the target operation mode according to the following formula: 

[0014] T2 is the exposure value of the current operation mode, G2 is a gain of the current operation mode, S2 is a
shutter speed of the current operation mode, R2 is an aperture of the current operation mode, P2 is power of a white
light compensator in the current operation mode, K2 is a transmittance of a light filter in the current operation mode, T1
is a target exposure value of the target operation mode, G1 is a gain of the target operation mode, S1 is a shutter speed
of the target operation mode, R1 is an aperture of the target operation mode, P1 is power of the white light compensator
in the target operation mode, and K1 is a transmittance of the light filter in the target operation mode.
[0015] For the above method, according to an example, the method further comprises: setting the shutter speed S1
of the target operation mode to one in a frame rate of the video surveillance device, and adjusting the gain of the video
surveillance device according to the calculated gain G1 of the target operation mode. In case that the shutter speed S1
of the target operation mode is set, the gain of the video surveillance device can be adjusted directly to achieve a rapid
switch.
[0016] According to the method of switching between operation modes of the video surveillance device, the exposure
parameter of the target operation mode can be estimated based on the exposure parameter of the current operation
mode without light metering and adjusting it gradually based on the exposure line, thus, the switch speed can be improved
to take a photograph or record a video in time when a monitored target is detected to enter a range.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic diagram illustrating adjusting an exposure parameter.
FIG. 2 is a flow chart schematically illustrating a method of switching between operation modes of a video surveillance
device according to the present disclosure.
FIG. 3 is a schematic diagram illustrating a hardware structure of a device for switching between operation modes
according to the present disclosure.
FIG. 4 is a schematic diagram illustrating function modules of a logic for switching between operation modes cor-
responding to the switching method shown in FIG. 2.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Further detailed description will be made below to technical solutions of the present disclosure in combination
with the accompanying drawings and examples, and these examples are not limiting of the present disclosure.
[0019] According to an example, there is provided a method of switching between operation modes of a video sur-
veillance device, which is applicable to a video surveillance device such as a PIR camera. Taking a PIR camera for
example, the PIR camera may switch an operation mode when detecting a change in amount of illumination or that a
monitored target is in a distance away from the camera within a particular range. The method may estimate an exposure
parameter of a target operation mode to be switched to according to the exposure parameter of a current operation
mode, thereby achieving a purpose of adjusting an exposure parameter rapidly.
[0020] As shown in FIG. 2, a method of switching between operation modes of a video surveillance device according
to the example may include blocks S1-S3.
[0021] At block S1: a current operation mode of the video surveillance device may be read, and an exposure parameter
of the current operation mode may be recorded.
[0022] Still taking a PIR camera as an example, operation modes of the PIR camera may include a black/white mode
and a color mode. Generally, the PIR camera may switch to the black/white mode when an amount of ambient illumination
is below a particular threshold and to the color mode when the amount of ambient illumination is above the particular
threshold. The black/white mode is adaptive for night use, and in the black/white mode, the PIR camera may turn off a
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white-light lamp and turn on an infrared lamp to collect a black/white video image to guarantee an image effect. The
color mode is used for daytime, and in the color mode, the camera may turn off the infrared lamp and turn on the white-
light lamp to collect a color video to guarantee an image effect.
[0023] Meanwhile, when the camera works in the black/white mode, if the camera detects that a monitored target is
in a distance away from the camera within a particular range, the camera may automatically switch to the color mode
to take a photograph or record a video to obtain a color video image of the monitored target. Moreover, the camera may
switch back to the black/white mode after the monitored targetleaves the range.
[0024] Thus, the video surveillance device may perform s witching between different operation modes. The video
surveillance device may automatically switch from the black/white mode to the color mode when detecting that a monitored
target is in a distance away from the camera within a particular range. At this time, if the exposure parameter is adjusted
rapidly, it can be guaranteed that a color image of the monitored target may be taken in time. In the example, the exposure
parameter of a target operation mode may be estimated according to those of a current operation mode, and then
switching may be performed directly using the estimated exposure parameters without need for light metering and
gradual adjustment.
[0025] At block S2: it may be determined whether the switching of the operation mode is to be performed. If the
switching is to be performed, block S3 may be executed, otherwise, the video surveillance device may continue to work
in the current operation mode.
[0026] In an example, whether to perform switching between operation modes of the video surveillance device may
be determined according to an amount of ambient illumination, where the video surveillance device may switch to the
black/white mode when the amount of ambient illumination is below a particular threshold and to the color mode when
the amount of ambient illumination is above the particular threshold.
[0027] In another example, whether to perform switching between operation modes of the video surveillance device
may be determined by determining a distance between the monitored target and the camera. A method of determining
the distance may include a motion detection method or a PIR detection method. The video surveillance device may
automatically switch to the color mode when the distance between a monitored target and the camera is determined to
be within a particular range and switch back to the previous operation mode according to the amount of illumination after
the monitored target leaves the range.
[0028] At block S3: a target exposure value of the target operation mode may be set, the exposure parameter of the
target operation mode may be calculated according to the target exposure value in combination with the exposure
parameter of the current operation mode, and the current operation mode of the video surveillance device may be then
switched to the target operation mode according to the calculated exposure parameter.
[0029] In the example, when it is determined at block S2 that switching of the operation mode of the video surveillance
device is to be performed, the exposure parameter of the target operation mode may be calculated according to those
of the current operation mode.
[0030] For example, the exposure parameter of the current operation mode may include: an exposure value, a gain,
a shutter speed, an aperture, power of a light compensator and transmittance of a light filter. The exposure parameter
of the target operation mode may be calculated by setting a target exposure value of the target operation mode.
[0031] The process of the calculation is as follows:
[0032] Assume in the color mode, the target exposure value is T1, the gain is G1, the shutter speed is S1, the aperture
is R1, the power of a white light compensator is P1, and the transmittance of a light filter is K1.
[0033] Assume in the black/white mode, the target exposure value is T2, the gain is G2, the shutter speed is S2, the
aperture is R2, the power of the white light compensator is P2, and the transmittance of the light filter is K2.
[0034] According to the exposure equivalence principle, there are two following formulas: 

where λ is a constant.
[0035] When the black/white mode is switched to the color mode, T1, T2, R1, P1, K1, G2, S2, R2, P2 and K2 are
known, while G1 and S1 are unknown.
[0036] Since T1 and T2 are not 0, the following formula can be obtained from formulas (1) and (2): 
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[0037] Thus, G1 may be calculated by setting S1, or S1 may be calculated by setting G1. The current operation mode
of the video surveillance device may be switched to the target operation mode according to the exposure parameter
obtained by calculation. For example, when being switched to the color mode, the PIR camera may turn off an infrared
lamp and turn on a white-light lamp to perform exposure with the calculated exposure parameter of the color mode,
thereby taking a photograph or recording a video.
[0038] In the example, the shutter speed S1 of the target operation mode may be set to one in a frame rate of the
camera. If the frame rate of the camera is f, S1=1/f. The gain of the PIR camera may be adjusted according to the
calculated gain G1 of the target operation mode, thereby completing switching.
[0039] Likewise, when the color mode is switched to the black/white mode, a calculation may be performed based on
the same principle, which is not redundantly described herein.
[0040] It should be noted that exposure parameters of different video surveillance devicees are different. For example,
some devices are not provided with light compensators. In this case, the power of the light compensator is not included
in formulas of the exposure equivalence principle for these devices. That is, items of specific parameters included in the
formulas used for calculating the exposure parameter herein may be increased or decreased without causing any
influence to the technical effect of the present disclosure.
[0041] It can be seen that the exposure parameter of the target operation mode may be calculated based on the above
formulas as long as the target exposure value of the target operation mode is preset, regardless of the fact that the
black/white mode is switched to the color mode or the color mode is switched to the black/white mode.
[0042] It can be readily appreciated that in the example, when switching of operation modes is performed, the exposure
parameter of the target operation mode can be directly calculated according to those of the current operation mode,
without a need to gradually adjust them through light metering and exposure calculation based on an exposure line,
thus, the speed of switching may be improved to take a photograph or record a video in time when a monitored target
is detected to enter a range.
[0043] In the above examples, a method of switching between operation modes of a video surveillance device according
to an example of the present disclosure is described by taking a PIR camera as an example. However, the method is
not limited to the PIR camera and may also be applied to other optical imaging devices.
[0044] The present disclosure may provide a device for switching between operation modes of a video surveillance
device. As shown in FIG. 3, the switching device 300 may include a processor 310 and a machine-readable storage
medium 320, where the processor 310 and the machine-readable storage medium 320 may be connected with each
other via an internal bus 330. In other possible implementations, the switching device 300 may further include an external
interface 340 for communicating with other device or component.
[0045] In different examples, the machine-readable storage medium 320 may be: a Random Access Memory (RAM),
a volatile memory, a nonvolatile memory, a flash memory, a memory drive (e.g. a hard disk drive), a solid-state hard
disk, any type of storage disks (e.g. a compact disk, a DVD or the like), or a similar storage medium, or a combination
thereof.
[0046] Further, machine-executable instructions corresponding to a logic 400 for switching between operation modes
are stored on the machine-readable storage medium 320. The logic 400 for switching between the operation modes
may functionally include the following modules:

a recording module 410 configured to read a current operation mode of a video surveillance device and record an
exposure parameter of the current operation mode;
a detecting module 420 configured to determine whether to switch between operation modes according to the current
operation mode and an amount of ambient illumination or according to a distance between a monitored target and
the video surveillance device; and
a switching module 430 configured to set a target exposure value of a target operation mode to be switched to and
calculate an exposure parameter of the target operation mode according to the target exposure value in combination
with the exposure parameter of the current operation mode in case that the operation mode is to be switched.

[0047] According to an example, the operation mode may include a black/white mode and a color mode.
[0048] According to an example, the detecting module 420 is configured to perform the following operations when
whether to switch operation modes is determined according to the current operation mode and the amount of ambient
illumination:

determining that the current operation mode is to be switched to the color mode when the amount of ambient
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illumination is above a particular threshold in the case that the current operation mode is the black/white mode; and
determining that the current operation mode is to be switched to the black/white mode when the amount of ambient
illumination is below a particular threshold in the case that the current operation mode is the color mode.

[0049] According to an example, the detecting module 420 is configured to perform the following operations when
whether to switch operation modes is determined according to the distance between the monitored target and the video
surveillance device:

detecting the distance between the monitored target and the video surveillance device through a motion detection
or a PIR detection; and
determining that the current operation is to be switched to the color mode when the detected distance is within a
particular range.

[0050] According to an example, the switching module 430 is configured to perform the following operations:
calculating the exposure parameter of the target operation mode according to the following formula: 

where T2 is the exposure value of the current operation mode, G2 is the gain of the current operation mode, S2 is the
shutter speed of the current operation mode, R2 is the aperture of the current operation mode, P2 is the power of a
white light compensator in the current operation mode, K2 is the transmittance of a light filter in the current operation
mode, T1 is the target exposure value of the target operation mode, G1 is the gain of the target operation mode, S1 is
the shutter speed of the target operation mode, R1 is the aperture of the target operation mode, P1 is the power of the
white light compensator in the target operation mode, and K1 is the transmittance of the light filter in the target operation
mode.
[0051] According to an example, the switching module 430 is further configured to perform the following operations:

setting the shutter speed S1 of the target operation mode to one in a frame-rate of the video surveillance device, and
adjusting the gain of the video surveillance device according to the calculated gain G1 of the target operation mode.

[0052] The process that the switching device 300 executes the logic 400 for switching between operation modes is
further described below by taking implementation of software as an example. In the example, the logic 400 for switching
between operation modes in the present disclosure may be understood as machine-executable instructions stored on
the machine-readable storage medium 320. When executing the logic 400 for switching between operation modes, the
processor 310 of the switching device 300 disclosed herein may execute the following operations by invoking the machine-
executable instructions corresponding to the logic 400 for switching between operation modes and stored on the machine-
readable storage medium 320:

reading the current operation mode of the video surveillance device, and record the exposure parameter of the
current operation mode; and
setting the target exposure value of the target operation mode to be switched to and calculating the exposure
parameter of the target operation mode according to the target exposure value in combination with the exposure
parameter of the current operation mode in the case that the operation mode is to be switched.

[0053] According to an example, the operation mode may include a black/white mode and a color mode.
[0054] According to an example, the machine-executable instructions may also cause the processor to:
determine whether to switch between operation modes according to the current operation mode and the amount of
ambient illumination.
[0055] According to an example, when determining whether to switch between operation modes according to the
current operation mode and the amount of ambient illumination, the machine-executable instructions may cause the
processor to:

determine that the current operation mode is to be switched to the color mode when the amount of ambient illumination
is above a particular threshold in the case that the current operation mode is the black/white mode; and
determine that the current operation mode is to be switched to the black/white mode when the amount of ambient
illumination is below a particular threshold in the case that the current operation mode is the color mode.
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[0056] According to an example, the machine-executable instructions may also cause the processor to:
determine whether to switch between operation modes according to the distance between the monitored target and the
video surveillance device.
[0057] According to an example, when determining whether to switch between operation modes according to the
distance between the monitored target and the video surveillance device, the machine-executable instructions may
cause the processor to:

detect the distance between the monitored target and the video surveillance device through a motion detection or
a PIR detection; and
determine that the current operation mode is to be switched to the color mode when the detected distance is within
a particular range.

[0058] According to an example, when setting the target exposure value of the target operation mode to be switched
to and calculating the exposure parameter of the target operation mode according to the target exposure value in
combination with the exposure parameters of the current operation mode, the machine-executable instructions may
cause the processor to:
calculate the exposure parameter of the target operation mode according to the following formula: 

where T2 is the exposure value of the current operation mode,
G2 is the gain of the current operation mode,
S2 is the shutter speed of the current operation mode,
R2 is the aperture of the current operation mode,
P2 is the power of the white light compensator in the current operation mode,
K2 is the transmittance of a light filter in the current operation mode,
T1 is the target exposure value of the target operation mode,
G1 is the gain of the target operation mode,
S1 is the shutter speed of the target operation mode,
R1 is the aperture of the target operation mode,
P1 is the power of the white light compensator in the target operation mode, and
K1 is the transmittance of the light filter in the target operation mode.

[0059] According to an example, the machine-executable instructions may also cause the processor to:

set the shutter speed S1 of the target operation mode to one in the frame rate of the video surveillance device, and
adjust the gain of the video surveillance device according to the calculated gain G1 of the target operation mode.

[0060] The foregoing examples are merely illustrative of technical solutions of the present disclosure but not intended
to limit the technical solutions of the present disclosure. Various corresponding modifications and variations may be
devised by those skilled in the art according to the present disclosure without departing from the spirit and the essence
of the present disclosure. However, such modifications and variations should fall within the scope of protection defined
by appended claims.

Claims

1. A method of switching between operation modes of a video surveillance device, comprising:

reading a current operation mode of the video surveillance device and recording an exposure parameter of the
current operation mode; and
in case that a switch between operation modes is to be performed,

setting a target exposure value of a target operation mode to be switched to, and
calculating an exposure parameter of the target operation mode according to the target exposure value in
combination with the exposure parameter of the current operation mode.
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2. The method according to claim 1, wherein the operation modes comprise a black/white mode and a color mode.

3. The method according to claim 2, further comprising:
determining whether the switch between the operation modes is to be performed according to the current operation
mode and an amount of ambient illumination.

4. The method according to claim 3, wherein determining whether the switch between the operation modes is to be
performed according to the current operation mode and the amount of ambient illumination comprises:

in the case that the current operation mode is the black/white mode,
determining that the current operation mode is to be switched to the color mode when the amount of ambient
illumination is above a particular threshold; and
in the case that the current operation mode is the color mode,
determining that the current operation mode is to be switched to the black/white mode when the amount of
ambient illumination is below a particular threshold.

5. The method according to claim 2, further comprising:
determining whether the switch between the operation modes is to be performed according to a distance between
a monitored target and the video surveillance device.

6. The method according to claim 5, wherein determining whether the switch between the operation modes is to be
performed according to the distance between the monitored target and the video surveillance device comprises:

detecting the distance between the monitored target and the video surveillance device through either of a motion
detection and a Passive Infrared (PIR) detection; and
determining that the current operation mode is to be switched to the color mode when the detected distance is
within a particular range.

7. The method according to claim 1, wherein setting the target exposure value of the target operation mode to be
switched to, and calculating the exposure parameter of the target operation mode according to the target exposure
value in combination with the exposure parameter of the current operation mode, comprise:
calculating the exposure parameter of the target operation mode according to the following formula: 

wherein T2 is the exposure value of the current operation mode,
G2 is a gain of the current operation mode,
S2 is a shutter speed of the current operation mode,
R2 is an aperture of the current operation mode,
P2 is power of a white light compensator in the current operation mode,
K2 is a transmittance of a light filter in the current operation mode,
T1 is a target exposure value of the target operation mode,
G1 is a gain of the target operation mode,
S1 is a shutter speed of the target operation mode,
R1 is an aperture of the target operation mode,
P1 is power of the white light compensator in the target operation mode, and
K1 is a transmittance of the light filter in the target operation mode.

8. The method according to claim 7, further comprising:

setting the shutter speed S1 of the target operation mode to one in a frame rate of the video surveillance device,
and
adjusting the gain of the video surveillance device according to the calculated gain G1 of the target operation
mode.

9. A device for switching between operation modes of a video surveillance device, comprising:
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a processor; and
a machine-readable storage medium which stores machine-executable instructions corresponding to a logic
for switching between operation modes,
wherein, by reading and executing the machine-executable instructions, the processor performs the following
operation:

reading a current operation mode of the video surveillance device, and recording an exposure parameter
of the current operation mode; and
in case that a switch between the operation modes is to be performed,

setting a target exposure value of a target operation mode to be switched to, and
calculating an exposure parameter of the target operation mode according to the target exposure value
in combination with the exposure parameter of the current operation mode.

10. The device according to claim 9, wherein the operation modes comprise a black/white mode and a color mode.

11. The device according to claim 10, wherein the processor is further caused by the machine-executable instructions to:
determine whether the switch between the operation modes is to be performed according to the current operation
mode and an amount of ambient illumination.

12. The device according to claim 11, wherein when determining whether the switch between the operation modes is
to be performed according to the current operation mode and the amount of ambient illumination, the processor is
caused by the machine-executable instructions to:

in the case that the current operation mode is the black/white mode,
determine that the current operation mode is to be switched to the color mode when the amount of ambient
illumination is above a particular threshold; and
in the case that the current operation mode is the color mode,
determine that the current operation mode is to be switched to the black/white mode when the amount of ambient
illumination is below a particular threshold.

13. The device according to claim 10, wherein the processor is further caused by the machine-executable instructions to:
determine whether the switch between the operation modes is to be performed according to a distance between a
monitored target and the video surveillance device.

14. The device according to claim 13, wherein when determining whether the switch between the operation modes is
to be performed according to the distance between the monitored target and the video surveillance device, the
processor is caused by the machine-executable instructions to:

detect the distance between the monitored target and the video surveillance device through either of a motion
detection and a Passive Infrared (PIR) detection; and
determine that the current operation mode is to be switched to the color mode when the detected distance is
within a particular range.

15. The device according to claim 9, wherein when setting the target exposure value of the target operation mode to
be switched to, and calculating the exposure parameter of the target operation mode according to the target exposure
value in combination with the exposure parameter of the current operation mode, the processor is caused by the
machine-executable instructions to:
calculate the exposure parameter of the target operation mode according to the following formula: 

wherein T2 is the exposure value of the current operation mode,
G2 is a gain of the current operation mode,
S2 is a shutter speed of the current operation mode,
R2 is an aperture of the current operation mode,
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P2 is power of a white light compensator in the current operation mode,
K2 is a transmittance of a light filter in the current operation mode,
T1 is a target exposure value of the target operation mode,
G1 is a gain of the target operation mode,
S1 is a shutter speed of the target operation mode,
R1 is an aperture of the target operation mode,
P1 is power of the white light compensator in the target operation mode, and
K1 is a transmittance of the light filter in the target operation mode.

16. The device according to claim 15, wherein the processor is further caused by the machine-executable instructions to:

set the shutter speed S1 of the target operation mode to one in a frame rate of the video surveillance device, and
adjust the gain of the video surveillance device according to the calculated gain G1 of the target operation mode.
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