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(54) METHOD OF OBTAINING OBSTACLE INFORMATION, AND METHOD AND DEVICE FOR 
EMITTING LASER PULSE

(57) An obstacle information obtaining method, a la-
ser pulse transmitting method and apparatus are dis-
closed. The laser pulse transmitting method includes:
transmitting a first laser pulse at a first time point; and
transmitting a second laser pulse at a second time point,
where a peak power of the first laser pulse is less than
a peak power of the second laser pulse, a time interval
between the second time point and the first time point is
greater than T, wherein T is a duration between a time
point of transmitting a laser pulse and a time point of

receiving a laser pulse echo signal reflected by a near
field obstacle. By applying the foregoing solution, due to
the lower power of the first laser pulse, stray light will not
cause voltage saturation of the detection circuit. There-
fore, the first laser pulse reflected by a near field obstacle
can be detected, and the problem of the measurement
blind zone of the near field obstacle, which is caused by
the stray light inside the lidar, is resolved cost-effectively.
In addition, high strength of the signal of the second laser
pulse ensures normal detection of a far field obstacle.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201711303228.8, filed with the Chi-
nese Patent Office on December 8, 2017 and entitled
"OBSTACLE INFORMATION OBTAINING METHOD
AND LASER PULSE TRANSMITTING METHOD AND
APPARATUS", which is incorporated herein by reference
in its entirety.

BACKGROUND

Technical Field

[0002] Embodiments of the present invention relate to
the field of environment sensing technologies, and in par-
ticular, to an obstacle information obtaining method, a
laser pulse transmitting method and apparatus.

Related Art

[0003] Due to capabilities of obtaining shape and dis-
tance information of all obstacles within a one-hundred-
meter range of a vehicle, a lidar has become a sensor
necessary for autonomous driving. In a current lidar sys-
tem, obstacle information is primarily obtained by pulse
ranging, that is, by transmitting a laser pulse that has a
narrow pulse width and a high peak power, and then a
time delay of an echo impulse is measured through an
avalanche photo diode detector (APD) to calculate dis-
tance information of an obstacle.
[0004] For a lidar system based on a pulse ranging
method, a small part of transmitted pulses is directly re-
ceived by the APD during a light pulse transmitting proc-
ess, causing a detection circuit of a highly sensitive APD
to enter a nonlinear saturation region. When the detection
circuit is saturated, an amplification scale of a pulse ped-
estal of stray light is greater than an amplification scale
of a top pulse, thereby increasing a pulse width of a stray
light pulse in the detection circuit. Consequently, a laser
pulse echo signal reflected by a near field obstacle is
submerged in a posterior pedestal of the stray light, the
position of the near field obstacle cannot be determined,
a measurement blind zone is formed, and the application
of the lidar in the field of autonomous driving is affected
drastically. To resolve the above problem, related prod-
ucts are based on two technical solutions: 1. A smaller
transmitting pulse width is applied to reduce the width of
the measurement blind zone; 2. behind the APD, a quick-
ly adjustable gain amplifier is used to replace an original
fixed gain amplifier. The adjustable gain amplifier applies
a small gain to front strong reflection light and applies a
large gain to rear weak reflection light, thereby appropri-
ately reducing gain saturation effects of the stray light
and the width of the measurement blind zone.
[0005] In the related technical solutions, the solution
that reduces the transmitting pulse width leads to in-
crease of a detection bandwidth, and brings more radio

frequency noise. In addition, costs of a transmitting unit
and a detection unit will rise sharply. The solution that
uses an adjustable gain amplifier only optimizes the am-
plification circuit behind the APD of the detection circuit
to improve a dynamic range but without changing an in-
ternal gain of the APD. Therefore, in most cases, due to
the high gain of the APD, stray light signals have been
saturated in the APD, and succeeding amplification cir-
cuits cannot resolve the saturation effect of the APD itself
or the blind zone effect thereby caused.

SUMMARY

[0006] Embodiments of the present invention aim to
cost-effectively resolve a technical problem that a meas-
urement blind zone of a near field obstacle is caused by
stray light inside a lidar.
[0007] To resolve the above technical problem, an em-
bodiment of the present invention provides a laser pulse
transmitting method. The method includes: transmitting
a first laser pulse at a first time point; and transmitting a
second laser pulse at a second time point, where a peak
power of the first laser pulse is less than a peak power
of the second laser pulse, a time interval between the
second time point and the first time point is greater than
T, and T is a duration between a time point of transmitting
a laser pulse and a time point of receiving a laser pulse
echo signal reflected by a near field obstacle.
[0008] Optionally, the near field is a region correspond-
ing to a measurement blind zone arising from submersion
of a laser pulse echo signal reflected by a space obstacle,
where the submersion is caused by voltage saturation of
a detection circuit that occurs because the transmitted
laser pulse is directly received by a detection module.
[0009] An embodiment of the present invention pro-
vides a laser pulse transmitting apparatus, including: a
waveform generator and a laser coupled thereto, where
the waveform generator is configured to output a first
drive current to the laser at a first time point, and output
a second drive current to the laser at a second time point,
where a current value of the second drive current is great-
er than a current value of the first drive current, an interval
between the second time point and the first time point is
greater than T, and T is a duration between a time point
of transmitting a laser pulse and a time point of receiving
a laser pulse echo signal reflected by a near field obsta-
cle; and the laser is configured to generate and transmit
a first laser pulse at the first time point based on the first
drive current input by the waveform generator; and gen-
erate and transmit a second laser pulse at the second
time point based on the second drive current input by the
waveform generator.
[0010] Optionally, the near field is a region correspond-
ing to a measurement blind zone arising from submersion
of a laser pulse echo signal reflected by a space obstacle,
where the submersion is caused by voltage saturation of
a detection circuit that occurs because the transmitted
laser pulse is directly received by a detection module.
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[0011] Optionally, the laser is a semiconductor laser.
[0012] An embodiment of the present invention pro-
vides a laser pulse transmitting apparatus, including: a
laser, and a first branch and a second branch that are
coupled thereto, where the first branch includes a first
branch fiber and a first attenuator that are coupled to
each other; and the second branch includes a second
branch fiber and a second attenuator that are coupled to
each other, where an attenuation value of the second
attenuator is less than an attenuation value of the first
attenuator, a delay brought by the second branch fiber
is greater than a delay brought by the first branch fiber,
a delay difference therebetween is T, and T is a duration
between a time point of transmitting a laser pulse and a
time point of receiving a laser pulse echo signal reflected
by a near field obstacle.
[0013] Optionally, the near field is a region correspond-
ing to a measurement blind zone arising from submersion
of a laser pulse echo signal reflected by a space obstacle,
where the submersion is caused by voltage saturation of
a detection circuit that occurs because the transmitted
laser pulse is directly received by a detection module.
[0014] Optionally, the laser is a semiconductor laser.
[0015] An embodiment of the present invention pro-
vides a laser pulse transmitting apparatus, including: a
first transmitting unit, configured to transmit a first laser
pulse at a first time point; and a second transmitting unit,
configured to transmit a second laser pulse at a second
time point, where a peak power of the first laser pulse is
less than a peak power of the second laser pulse, a time
interval between the second time point and the first time
point is greater than T, and T is a duration between a
time point of transmitting a laser pulse and a time point
of receiving a laser pulse echo signal reflected by a near
field obstacle.
[0016] Optionally, the near field is a region correspond-
ing to a measurement blind zone arising from submersion
of a laser pulse echo signal reflected by a space obstacle,
where the submersion is caused by voltage saturation of
a detection circuit that occurs because the transmitted
laser pulse is directly received by a detection module.
[0017] An embodiment of the present invention pro-
vides an obstacle information obtaining method, includ-
ing: calculating distance information of a near field ob-
stacle based on an echo signal of a first laser pulse; and
calculating distance information of a far field obstacle
based on an echo signal of a second laser pulse.
[0018] An embodiment of the present invention pro-
vides a computer-readable storage medium, on which a
computer instruction is stored. When executed, the com-
puter instruction performs the steps of the laser pulse
transmitting method.
[0019] An embodiment of the present invention pro-
vides a system, including a memory and a processor.
The memory stores a computer instruction executable
on the processor. When running the computer instruc-
tion, the processor performs the steps of the laser pulse
transmitting method.

[0020] An embodiment of the present invention pro-
vides a computer-readable storage medium, on which a
computer instruction is stored. When executed, the com-
puter instruction performs the steps of the obstacle infor-
mation obtaining method.
[0021] An embodiment of the present invention pro-
vides a system, including a memory and a processor.
The memory stores a computer instruction executable
on the processor. When running the computer instruc-
tion, the processor performs the steps of the obstacle
information obtaining method.
[0022] Compared with the prior art, the technical solu-
tions in the embodiments of the present invention have
the following beneficial effects:
In the embodiments of the present invention, a lower-
power first laser pulse is transmitted at a first time point,
and a higher-power second laser pulse is transmitted at
a second time point. Due to the lower power of the first
laser pulse, stray light will not cause voltage saturation
of the detection circuit. Therefore, the first laser pulse
echo signal reflected by a near field obstacle can be de-
tected, and the problem of the measurement blind zone
of the near field obstacle, which is caused by the stray
light inside the lidar, is resolved cost-effectively. In addi-
tion, high strength of the signal of the second laser pulse
ensures normal detection of a far field obstacle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a schematic diagram of an APD detection
voltage in a lidar system in the prior art;

FIG. 2 is a detailed flowchart of a laser pulse trans-
mitting method according to an embodiment of the
present invention;

FIG. 3 is a schematic diagram of a laser pulse ac-
cording to an embodiment of the present invention;

FIG. 4 is a schematic diagram of an APD detection
voltage according to an embodiment of the present
invention;

FIG. 5 is a detailed flowchart of an obstacle informa-
tion obtaining method according to an embodiment
of the present invention;

FIG. 6 is a detailed flowchart of another obstacle
information obtaining method according to an em-
bodiment of the present invention;

FIG. 7 is a schematic structural diagram of a laser
pulse transmitting apparatus according to an embod-
iment of the present invention;

FIG. 8 is a schematic structural diagram of another
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laser pulse transmitting apparatus according to an
embodiment of the present invention; and

FIG. 9 is a schematic structural diagram of still an-
other laser pulse transmitting apparatus according
to an embodiment of the present invention.

DETAILED DESCRIPTION

[0024] In a lidar system in the prior art, a transmitted
laser pulse is directly absorbed by an APD. Consequent-
ly, a detection circuit is saturated, a laser pulse echo sig-
nal reflected by a near field obstacle is submerged, and
a measurement blind zone is formed, as shown in FIG. 1.
[0025] Referring to FIG. 1, after a lidar transmits a laser
pulse, voltage signals detected by the APD include: a
voltage signal 11 generated by stray light that causes
saturation of the detection circuit, where the stray light is
generated because the transmitted laser pulse is directly
absorbed by the APD; and a laser pulse echo signal 12
generated because the laser pulse is reflected by the
near field obstacle. The stray light directly absorbed by
the APD causes saturation of the detection circuit, so that
the voltage signal 11 is equal to a voltage saturation val-
ue, and is greater than the laser pulse echo signal 12
transmitted by the near field obstacle. Consequently, the
echo signal 12 is submerged, and distance information
of the near field obstacle cannot be obtained. A duration
of a saturation voltage signal caused by the stray light is
a duration Ta corresponding to the measurement blind
zone. Within the duration Ta corresponding to the meas-
urement blind zone, a detector cannot correctly receive
the reflected laser pulse echo signal, and thus cannot
obtain the distance information of the obstacle.
[0026] In the technical solutions in the prior art, the
problem of the measurement blind zone caused by the
stray light is tackled by reducing a transmitting pulse
width and by using an adjustable gain amplifier. In the
two solutions, the solution that reduces the transmitting
pulse width leads to increase of a detection bandwidth,
and brings more radio frequency noise. In addition, costs
of a transmitting unit and a detection unit will rise sharply.
The solution that uses an adjustable gain amplifier only
optimizes the amplification circuit behind the APD of the
detection circuit to improve a dynamic range but without
changing an internal gain of the APD. Therefore, in most
cases, due to the high gain of the APD, stray light signals
have been saturated in the APD, and succeeding ampli-
fication circuits cannot resolve the saturation effect of the
APD itself or the blind zone effect thereby caused. There-
fore, neither the solution that reduces the transmitting
pulse width nor the solution that uses the adjustable gain
amplifier can cost-effectively resolve the problem of the
measurement blind zone caused by the stray light.
[0027] In the embodiments of the present invention, a
lower-power first laser pulse is transmitted at a first time
point, and a higher-power second laser pulse is trans-
mitted at a second time point. Due to the lower power of

the first laser pulse, stray light will not cause voltage sat-
uration of the detection circuit. Therefore, the first laser
pulse echo signal reflected by a near field obstacle can
be detected, and the problem of the measurement blind
zone of the near field obstacle, which is caused by the
stray light inside the lidar, is resolved cost-effectively. In
addition, high strength of the signal of the second laser
pulse ensures normal detection of a far field obstacle.
[0028] To make the foregoing objects, features, and
beneficial effects of the present invention more compre-
hensible, specific embodiments of the present invention
are described in detail below with reference to the ac-
companying drawings.
[0029] Referring to FIG. 2, an embodiment of the
present invention provides a laser pulse transmitting
method. The method includes:

Step S201: Transmit a first laser pulse at a first time
point.

Step S202: Transmit a second laser pulse at a sec-
ond time point, where a peak power of the first laser
pulse is less than a peak power of the second laser
pulse, a time interval between the second time point
and the first time point is greater than T, and T is a
duration between a time point of transmitting a laser
pulse and a time point of receiving a laser pulse echo
signal reflected by a near field obstacle.

[0030] In a lidar system in the prior art, the transmitted
laser pulse is directly absorbed by the APD. Consequent-
ly, the detection circuit is saturated, the laser pulse echo
signal reflected by the near field obstacle is submerged,
and a measurement blind zone is formed. Therefore, this
embodiment of the present invention uses a dual-pulse
transmitting method. That is, a weak first laser pulse is
transmitted at a first time point to measure a near field
obstacle, and a strong second laser pulse is transmitted
at a second time point to measure a far field obstacle.
[0031] In specific implementation, the weak first laser
pulse can be used to measure the near field obstacle.
Therefore, in order to improve accuracy of measuring the
near field obstacle, a time interval between the second
time point and the first time point may be defined to be
greater than T, where T is a reflection delay period of the
near field obstacle, that is, a duration between a time
point of transmitting a laser pulse and a time point of
receiving an echo signal of the same laser pulse reflected
by the near field obstacle.
[0032] In specific implementation, the near field may
be defined as a region corresponding to the measure-
ment blind zone, where the measurement blind zone aris-
es from submersion of a laser pulse echo signal reflected
by a space obstacle, where the submersion is caused by
voltage saturation of a detection circuit that occurs be-
cause the transmitted laser pulse is directly received by
a detection module.
[0033] By applying the above solution, because the
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signal of the first laser pulse is weak, the stray light will
not cause APD saturation even if the first laser pulse is
directly absorbed by the APD system. Therefore, pulse
signals reflected by subsequent obstacles can be effec-
tively separated, and the measurement blind zone can
be eliminated. Meanwhile, the signal of the second laser
pulse is strong, and can ensure normal detection of far
field obstacles.
[0034] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides a schematic
diagram of a laser pulse, as shown in FIG. 3.
[0035] Referring to FIG. 3, at a time point T1, a first
laser pulse 31 is transmitted, with the peak power being
PI; and at a time point T2, a second laser pulse 32 is
transmitted, with the peak power being P2, where P2 is
much greater than PI, and a time interval between T2
and T1 is T.
[0036] Because PI is low and stray light will not cause
APD saturation, the echo signal of the first laser pulse
31 reflected by the near field obstacle can be effectively
separated. Meanwhile, the signal of the second laser
pulse 32 is strong, and can ensure normal detection of
far field obstacles.
[0037] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides a schematic
diagram of an APD detection voltage, as shown in FIG. 4.
[0038] Referring to FIG. 4, after a lidar system trans-
mits a laser pulse shown in FIG. 3, the voltage signals
detected by the APD include: a first voltage signal 41
caused by stray light, where the stray light is generated
because the transmitted first laser pulse 31 is directly
absorbed by the APD; an echo signal 42 of the first laser
pulse 31 reflected by the near field obstacle, where a
time delay of reflecting the first laser pulse 31 by the near
field obstacle is XI; a second voltage signal 43 generated
by the stray light that causes saturation of the detection
circuit, where the stray light is generated because the
second laser pulse 32 is directly absorbed by the APD;
and an echo signal 44 of the second laser pulse 32 re-
flected by the near field obstacle, where a transmitting
time interval between the second laser pulse 32 and the
first laser pulse 31 is T, a duration of the voltage signal
43 is the duration Ta corresponding to the measurement
blind zone, T>Ta, and a time delay of reflecting the sec-
ond laser pulse 32 by the near field obstacle is T+X1.
[0039] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides an obstacle
information obtaining method, as shown in FIG. 5.
[0040] Referring to FIG. 5, the obstacle information ob-
taining method may include the following steps:

Step S501: Calculate distance information of a near
field obstacle based on an echo signal of a first laser
pulse.

Step S502: Calculate distance information of a far
field obstacle based on an echo signal of a second
laser pulse.

[0041] Because the signal of the first laser pulse is
weak, the stray light will not cause APD saturation even
if the first laser pulse is directly absorbed by the APD
system. Therefore, the distance information of near field
obstacle can be calculated based on the echo signal of
the first laser pulse. Meanwhile, the signal of the second
laser pulse is strong, so that the distance information of
the far field obstacle is calculated based on the echo
signal of the second laser pulse.
[0042] In an embodiment of the present invention, the
laser pulse shown in FIG. 3 is transmitted, and the re-
ceived APD detection voltage signal is shown in FIG. 4.
As shown in FIG. 6, an obstacle information obtaining
method includes the following steps:
Step S601: Determine whether a clear non-overlapping
waveform exists after the second voltage signal 43
caused by the stray light. If such a clear non-overlapping
waveform exists, which is then considered as a second
pulse waveform, perform step S602; otherwise, perform
step S603.
[0043] In specific implementation, if only one clear non-
overlapping pulse waveform exists after the second volt-
age signal 43 caused by the stray light inside the lidar, it
indicates that the obstacle is in the far field, and the pulse
waveform is a second pulse waveform and is an echo
signal of the second laser pulse 32 reflected by a far field
obstacle. If two clear non-overlapping pulse waveforms
exist after the second voltage signal 43 caused by the
stray light inside the lidar, the two pulse waveforms are
an echo signal of the first laser pulse 31 and an echo
signal of the second laser pulse 32 reflected by the far
field obstacle, respectively. Because the peak power of
the first laser pulse 31 is less than the peak power of the
second laser pulse 32, the latter pulse waveform, that is,
the echo signal of the second laser pulse 32 reflected by
the far field obstacle, is the second pulse waveform.
[0044] Step S602: Calculate distance information of a
far field obstacle based on a reflection delay of the second
pulse waveform.
[0045] In specific implementation, because the reflec-
tion delay of the second pulse waveform is related to the
distance, the distance information of the far field obstacle
can be calculated based on the reflection delay of the
second pulse waveform.
[0046] In specific implementation, because the second
laser pulse 32 is transmitted later than the first laser pulse
31 by a delay T, the reflection delay can be calculated
based on T+X2 to obtain the distance information of the
obstacle. X2 is a duration between the time point of trans-
mitting the second laser pulse 32 and the time point of
receiving the echo signal of the second laser pulse 32
reflected by the far field obstacle.
[0047] Step S603: Determine whether a clear non-
overlapping waveform exists between the first voltage
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signal 41 caused by the stray light and the second voltage
signal 43 caused by the stray light. If such a clear non-
overlapping waveform exists, which is then considered
as a first pulse waveform, perform step S604; otherwise,
perform step S605.
[0048] In specific implementation, if no clear non-over-
lapping waveform exists after the second voltage signal
43 caused by the stray light inside the lidar, it indicates
that no obstacle exists in the far field. In this case, an
obstacle in the near field needs to be further checked.
[0049] When a clear non-overlapping pulse waveform
exists between the first voltage signal 41 caused by the
stray light and the second voltage signal 43 caused by
the stray light, it indicates that an obstacle exists in the
near field. The pulse waveform is the first pulse wave-
form, and is an echo signal of the first laser pulse 31
reflected by the near field obstacle.
[0050] Step S604: Calculate distance information of
the near field obstacle based on a reflection delay of the
first pulse waveform.
[0051] In specific implementation, the reflection delay
may be calculated based on X1 to obtain the distance
information of the near field obstacle. X1 is a duration
between the time point of transmitting the first laser pulse
31 and a time point of receiving the echo signal of the
first laser pulse 31 reflected by the near field obstacle.
[0052] Step S605: The detection ends.
[0053] In specific implementation, when no clear non-
overlapping second pulse waveform exists after the sec-
ond voltage signal 43 caused by the stray light inside the
lidar, and when no clear non-overlapping first pulse
waveform exists between the first voltage signal 41
caused by the stray light and the second voltage signal
43 caused by the stray light, the detection is ended and
the conclusion is: no obstacle exists in the far field and
the near field.
[0054] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides a schematic
structural diagram of a laser pulse transmitting appara-
tus, as shown in FIG. 7.
[0055] Referring to FIG. 7, an embodiment of the
present invention provides a laser pulse transmitting ap-
paratus 70, including: a waveform generator 71 and a
laser 72 coupled thereto.
[0056] The waveform generator 71 is configured to out-
put a first drive current to the laser 72 at a first time point,
and output a second drive current to the laser 72 at a
second time point, where a current value of the second
drive current is greater than a current value of the first
drive current, an interval between the second time point
and the first time point is greater than T, and T is a duration
between a time point of transmitting a laser pulse and a
time point of receiving a laser pulse echo signal reflected
by a near field obstacle.
[0057] The laser 72 is configured to generate and
transmit a first laser pulse at the first time point based on
the first drive current input by the waveform generator

71; and generate and transmit a second laser pulse at
the second time point based on the second drive current
input by the waveform generator 71.
[0058] In specific implementation, the near field is a
region corresponding to a measurement blind zone aris-
ing from submersion of a laser pulse echo signal reflected
by a space obstacle, where the submersion is caused by
voltage saturation of a detection circuit that occurs be-
cause the transmitted laser pulse is directly received by
a detection module.
[0059] In a specific implementation, the laser may be
a semiconductor laser, or may be another type of laser.
[0060] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides a schematic
structural diagram of a laser pulse transmitting appara-
tus, as shown in FIG. 8.
[0061] As shown in FIG. 8, an embodiment of the
present invention provides a laser pulse transmitting ap-
paratus 80, including: a laser 81, and a first branch 82
and a second branch 83 that are coupled thereto. The
first branch 82 includes a first branch fiber 821 and a first
attenuator 822 that are coupled to each other. The sec-
ond branch 83 includes a second branch fiber 831 and
a second attenuator 832 that are coupled to each other.
An attenuation value of the second attenuator 832 is less
than an attenuation value of the first attenuator 822, a
delay brought by the second branch fiber 831 is greater
than a delay brought by the first branch fiber 821, a delay
difference therebetween is T, and T is a duration between
a time point of transmitting a laser pulse and a time point
of receiving a laser pulse echo signal reflected by a near
field obstacle.
[0062] In specific implementation, the near field is a
region corresponding to a measurement blind zone aris-
ing from submersion of a laser pulse echo signal reflected
by a space obstacle, where the submersion is caused by
voltage saturation of a detection circuit that occurs be-
cause the transmitted laser pulse is directly received by
a detection module.
[0063] In a specific implementation, the laser may be
a semiconductor laser, or may be another type of laser.
[0064] To enable those skilled in the art to better un-
derstand and implement the present invention, an em-
bodiment of the present invention provides a schematic
structural diagram of a laser pulse transmitting appara-
tus, as shown in FIG. 9.
[0065] Referring to FIG. 9, an embodiment of the
present invention provides a laser pulse transmitting ap-
paratus 90, including: a first transmitting unit 91, and a
second transmitting unit 92.
[0066] The first transmitting unit 91 is configured to
transmit a first laser pulse at a first time point.
[0067] The second transmitting unit 92 is configured
to transmit a second laser pulse at a second time point,
where a peak power of the first laser pulse is less than
a peak power of the second laser pulse, a time interval
between the second time point and the first time point is
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greater than T, and T is a duration between a time point
of transmitting a laser pulse and a time point of receiving
a laser pulse echo signal reflected by a near field obsta-
cle.
[0068] In specific implementation, the near field is a
region corresponding to a measurement blind zone aris-
ing from submersion of a laser pulse echo signal reflected
by a space obstacle, where the submersion is caused by
voltage saturation of a detection circuit that occurs be-
cause the transmitted laser pulse is directly received by
a detection module.
[0069] An embodiment of the present invention pro-
vides a computer-readable storage medium, on which a
computer instruction is stored. When executed, the com-
puter instruction performs the steps of any one of the
laser pulse transmitting methods.
[0070] An embodiment of the present invention pro-
vides a system, including a memory and a processor.
The memory stores a computer instruction executable
on the processor. When running the computer instruc-
tion, the processor performs the steps of any one of the
laser pulse transmitting methods.
[0071] In a specific implementation, a work procedure
and a principle of the transmitting apparatus 90 may refer
to the descriptions of the methods provided in the fore-
going embodiments. Details are not described herein.
[0072] An embodiment of the present invention pro-
vides a computer-readable storage medium, on which a
computer instruction is stored. When executed, the com-
puter instruction performs the steps of any one of the
obstacle information obtaining methods.
[0073] An embodiment of the present invention pro-
vides a system, including a memory and a processor.
The memory stores a computer instruction executable
on the processor. When running the computer instruc-
tion, the processor performs the steps of any one of the
obstacle information obtaining methods.
[0074] A person of ordinary skill in the art may under-
stand that all or a part of the steps of the methods in the
embodiments may be implemented by a program in-
structing relevant hardware. The program may be stored
in a computer readable storage medium. The storage
medium may include: a ROM, a RAM, a magnetic disk,
or an optical disc.
[0075] Although the present invention is disclosed
above, the present invention is not limited to this. A per-
son of ordinary skill in the art can make various variations
and modifications without departing from the spirit and
scope of the present invention. Therefore, the protection
scope of the present invention shall be subject to a range
defined by claims.

Claims

1. A laser pulse transmitting method, comprising:

transmitting a first laser pulse at a first time point;

and
transmitting a second laser pulse at a second
time point, wherein a peak power of the first laser
pulse is less than a peak power of the second
laser pulse, a time interval between the second
time point and the first time point is greater than
T, wherein T is a duration between a time point
of transmitting a laser pulse and a time point of
receiving a laser pulse echo signal reflected by
a near field obstacle.

2. The laser pulse transmitting method according to
claim 1, wherein the near field is a region correspond-
ing to a measurement blind zone arising from sub-
mersion of a laser pulse echo signal reflected by a
space obstacle, wherein the submersion is caused
by voltage saturation of a detection circuit that occurs
because the transmitted laser pulse is directly re-
ceived by a detection module.

3. A laser pulse transmitting apparatus, comprising a
waveform generator and a laser coupled thereto,
wherein
the waveform generator is configured to output a first
drive current to the laser at a first time point, and
output a second drive current to the laser at a second
time point, wherein a current value of the second
drive current is greater than a current value of the
first drive current, an interval between the second
time point and the first time point is greater than T,
wherein T is a duration between a time point of trans-
mitting a laser pulse and a time point of receiving a
laser pulse echo signal reflected by a near field ob-
stacle; and
the laser is configured to generate and transmit a
first laser pulse at the first time point based on the
first drive current input by the waveform generator;
and generate and transmit a second laser pulse at
the second time point based on the second drive
current input by the waveform generator.

4. The laser pulse transmitting apparatus according to
claim 3, wherein, the near field is a region corre-
sponding to a measurement blind zone arising from
submersion of a laser pulse echo signal reflected by
a space obstacle, wherein the submersion is caused
by voltage saturation of a detection circuit that occurs
because the transmitted laser pulse is directly re-
ceived by a detection module.

5. The laser pulse transmitting apparatus according to
claim 3 or 4, wherein, the laser is a semiconductor
laser.

6. A laser pulse transmitting apparatus, wherein com-
prising: a laser, and a first branch and a second
branch that are coupled thereto, wherein:
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the first branch comprises a first branch fiber
and a first attenuator that are coupled to each
other; and
the second branch comprises a second branch
fiber and a second attenuator that are coupled
to each other, wherein an attenuation value of
the second attenuator is less than an attenuation
value of the first attenuator, a delay brought by
the second branch fiber is greater than a delay
brought by the first branch fiber, a delay differ-
ence therebetween is T, wherein T is a duration
between a time point of transmitting a laser pulse
and a time point of receiving a laser pulse echo
signal reflected by a near field obstacle.

7. The laser pulse transmitting apparatus according to
claim 6, wherein the near field is a region correspond-
ing to a measurement blind zone arising from sub-
mersion of a laser pulse echo signal reflected by a
space obstacle, wherein the submersion is caused
by voltage saturation of a detection circuit that occurs
because the transmitted laser pulse is directly re-
ceived by a detection module.

8. A laser pulse transmitting apparatus, comprising:

a first transmitting unit, configured to transmit a
first laser pulse at a first time point; and
a second transmitting unit, configured to trans-
mit a second laser pulse at a second time point,
wherein a peak power of the first laser pulse is
less than a peak power of the second laser
pulse, a time interval between the second time
point and the first time point is greater than T,
wherein T is a duration between a time point of
transmitting a laser pulse and a time point of
receiving a laser pulse echo signal reflected by
a near field obstacle.

9. The laser pulse transmitting apparatus according to
claim 8, wherein the near field is a region correspond-
ing to a measurement blind zone arising from sub-
mersion of a laser pulse echo signal reflected by a
space obstacle, wherein the submersion is caused
by voltage saturation of a detection circuit that occurs
because the transmitted laser pulse is directly re-
ceived by a detection module.

10. An obstacle information obtaining method, compris-
ing:

calculating distance information of a near field
obstacle based on an echo signal of a first laser
pulse; and
calculating distance information of a far field ob-
stacle based on an echo signal of a second laser
pulse.
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