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ing: acquisition devices (100), configured to acquire mon-

itoring data in the railway train, the monitoring data com- [ Pre-alarm device | R
prising videos; a monitoring server (200), connected to
the acquisition devices (100) to receive and store the
monitoring data, and transmitting the monitoring data to
main computers for analysis (300); a plurality of main
computers for analysis (300), respectively provided in
carriages of the railway train, and configured to identify
a preset target from the monitoring data and analyze
same, and when a behaviour of the preset target satisfies
a preset pre-alarm condition, send pre-alarm information
to a pre-alarm device (400); and the pre-alarm device
(400), connected to the main computers for analysis
(300), and configured to give a pre-alarm upon receipt
of the pre-alarm information. A monitoring method and a e
monitoring device are provided. The monitoring system FIG. 1
for a railway train can analyze monitoring data and give
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Description

TECHNICAL FIELD

[0001] The present application relates to the field of
railway train technologies, and in particular, to a moni-
toring system, monitoring method, and monitoring device
for a railway train.

BACKGROUND

[0002] At present, a high-speed rail project carriage
video monitoring system is only provided with a passen-
ger compartment camera configured to collect monitor-
ing data, including videos and audios, and store the mon-
itoring data in a video monitoring server to realize a driv-
er's monitoring of a passenger compartment, which can-
not analyze the data and pre-alarm emergencies.
[0003] Therefore, related monitoring systems for rail-
way trains only collect monitoring data without analyzing
the monitoring data, which is an urgent technical problem
to be solved by those skilled in the art.

[0004] The above information disclosed in the back-
ground is intended only to strengthen an understanding
to the background of the present application and thus
may include information not forming the related art well-
known to those skilled in the art.

SUMMARY

[0005] Embodimentsofthe presentapplication provide
a monitoring system, monitoring method, and monitoring
device for a railway train, so as to solve the technical
problem thatrelated monitoring systems for railway trains
only collect monitoring data without analyzing the moni-
toring data.

[0006] An embodiment of the present application pro-
vides a monitoring system for a railway train, including:

acquisition devices configured to acquire monitoring
datain therailway train, the monitoring data including
videos;

amonitoring server, connected to the acquisition de-
vices to receive and store the monitoring data, and
transmitting the monitoring data to main computers
for analysis;

a plurality of main computers for analysis, respec-
tively provided in carriages of the railway train, and
configured to identify a preset target from the mon-
itoring data and analyze same, and when a behav-
iour of the preset target satisfies a preset pre-alarm
condition, send pre-alarm information to a pre-alarm
device; and

a pre-alarm device, connected to the monitoring
server, and configured to give a pre-alarm upon re-
ceipt of the pre-alarm information forwarded by the
monitoring server.

10

15

20

25

30

35

40

45

50

55

[0007] An embodiment of the present application fur-
ther provides the following technical solution.

[0008] A monitoring method for a railway train includes
the following steps:

acquiring monitoring data in the railway train, the
monitoring data including videos;

receiving and storing the monitoring data, and trans-
mitting the monitoring data;

identifying a preset target from the monitoring data
and analyzing same, and when a behaviour of the
preset target satisfies a preset pre-alarm condition,
sending pre-alarm information; and

receiving the pre-alarm information, and givinga pre-
alarm.

[0009] An embodiment of the present application fur-
ther provides the following technical solution.
[0010] A monitoring device for a railway train includes:

an acquisition module configured to acquire moni-
toring data in the railway train, the monitoring data
including videos;

a receiving and storing module configured to receive
and store the monitoring data, and transmit the mon-
itoring data;

an analysis module configured to identify a preset
target from the monitoring data and analyze same,
and when a behaviour of the preset target satisfies
a preset pre-alarm condition, send pre-alarm infor-
mation; and

a pre-alarm module configured to receive the pre-
alarm information, and give a pre-alarm.

[0011] Due to the use of the above technical solutions
in the embodiments, the present application has the fol-
lowing technical effects.

[0012] The acquisition devices acquire the monitoring
datain therailway train, the monitoring data is transmitted
to the main computers for analysis, and the main com-
puters for analysis are provided in the carriages of the
railway train. In this way, the main computers for analysis
can analyze a large amount of monitoring data, which
can speed up the analysis. When the main computers
for analysis identify the preset target from the monitoring
data and analyze same and the behaviour of the preset
target satisfies the preset pre-alarm condition, the pre-
alarm information is sent to the pre-alarm device, and
the pre-alarm device gives a pre-alarm. The monitoring
system for a railway train according to the embodiment
of the present application stores the monitoring data for
future call and viewing, also analyzes the monitoring da-
ta, and gives a pre-alarm when the preset pre-alarm con-
dition is satisfied, which realizes automatic analysis and
pre-alarm, and provides a basis for timely detection of
special situations and early intervention measures.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are includ-
ed to provide a further understanding of the application,
constitute a part of the present application. lllustrative
embodiment(s) of the present application and together
with the description serve to explain but not to limit the
present application. In the drawings:

FIG. 1 is a schematic structural diagram of a moni-
toring system for a railway train according to an em-
bodiment of the present application;

FIG. 2is a schematic diagram showing that the mon-
itoring system shown in FIG. 1 is mounted to the
railway train;

FIG. 3is aflowchartof analyzing, by main computers
for analysis of the monitoring system shown in FIG.
1, whether a dangerous behaviour exists;

FIG. 4 is a flowchart of analyzing, by the main com-
puters for analysis of the monitoring system shown
in FIG. 1, whether a protected region is intruded; and
FIG. 5 is a flowchart of analyzing, by the main com-
puters for analysis of the monitoring system shown
in FIG. 1, whether people are crowded.

Reference numerals:
[0014] 100: acquisition device, 110: hemispherical
camera, 120: panoramic camera, 200: monitoring server,

300: main computer for analysis, 400: pre-alarm device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0015] In order to make the technical solution and ad-
vantages in the embodiments of the present application
more clearly understood, further description of the exem-
plary embodiments of the present application will be
made below in detail with reference to the accompanying
drawings, and it is obvious that the described embodi-
ments are only a part of the embodiments of the present
application, but not exhaustive of all the embodiments.
It should be noted that, in the present application, the
embodiments and features of the embodiments may be
combined with one another without conflict.

First Embodiment

[0016] FIG. 1 is a schematic structural diagram of a
monitoring system for a railway train according to an em-
bodimentofthe present application. FIG. 2 is a schematic
diagram showing that the monitoring system shown in
FIG. 1 is mounted to the railway train.

[0017] As shown in FIG. 1 and FIG. 2, a monitoring
system for a railway train according to the embodiment
of the present application includes:

acquisition devices 100 configured to acquire mon-
itoring data in the railway train, the monitoring data
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including videos;

amonitoring server 200, connected to the acquisition
devicestoreceive and store the monitoring data, and
transmitting the monitoring data to main computers
for analysis;

a plurality of main computers for analysis 300, re-
spectively provided in carriages of the railway train,
and configured to identify a preset target from the
monitoring data and analyze same, and when a be-
haviour of the preset target satisfies a preset pre-
alarm condition, send pre-alarm information to a pre-
alarm device; and

a pre-alarm device 400, connected to the monitoring
server, and configured to give a pre-alarm upon re-
ceipt of the pre-alarm information forwarded by the
monitoring server.

[0018] In the monitoring system for a railway train ac-
cording to the embodiment of the present application, the
acquisition devices acquire the monitoring data in the
railway train, the monitoring data is transmitted to the
main computers for analysis, and the main computers
for analysis are provided in the carriages of the railway
train. In this way, the main computers for analysis can
analyze a large amount of monitoring data, which can
speed up the analysis. When the main computers for
analysis identify the preset target from the monitoring
data and analyze same and the behaviour of the preset
target satisfies the preset pre-alarm condition, the pre-
alarm information is sent to the pre-alarm device, and
the pre-alarm device gives a pre-alarm. The monitoring
system for a railway train according to the embodiment
of the present application stores the monitoring data for
future call and viewing, also analyzes the monitoring da-
ta, and gives a pre-alarm when the preset pre-alarm con-
dition is satisfied, which realizes automatic analysis and
pre-alarm, and provides a basis for timely detection of
special situations and early intervention measures.

[0019] During implementation, connections over Eth-
ernet are mostly used in the railway train. In the monitor-
ing system for a railway train according to the embodi-
ment of the present application, the acquisition devices
and the monitoring server are connected over the Ether-
net. On the one hand, the Ethernet of the railway train is
effectively utilized, and on the other hand, the monitoring
datais large in amount and also suitable for transmission
over the Ethernet. The monitoring server and the main
computers for analysis are connected over the Ethernet.
[0020] The main computers for analysis analyze vide-
os according to a hybrid algorithm of time differences and
background image differences to extract information of
foreground target movement by subtracting adjacent
frame images. The process of video analysis (a back-
ground subtraction method) is as follows. Firstly, the sys-
tem performs background learning, and the learning time
varies according to lively degrees of backgrounds, during
which the system automatically establishes a back-
ground model. Then, the system enters an "analysis"
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state. If a moving object appears in a foreground and is
within a set range and a size of a preset target meets the
setting, the system may extract and track the preset tar-
get and trigger a pre-alarm according to a preset algo-
rithm (such as intrusion, legacy, or fighting) (during
which, if the acquisition devices jitter in the backgrounds,
the monitoring system may enable a pre-processing
function to filter out these dynamic backgrounds). Prior
to triggering of the pre-alarm, the monitoring system has
a presettargetidentification function, whichis to compare
the extracted preset target with established models and
select the best match.

[0021] How the monitoring system pre-alarms a dan-
gerous behaviour is described below.

[0022] FIG. 3is aflowchart of analyzing, by main com-
puters for analysis of the monitoring system shown in
FIG. 1, whether a dangerous behaviour exists. During
implementation, the preset pre-alarm condition includes
reaching or exceeding a motion amplitude threshold.
[0023] As shown in FIG. 3, the main computers for
analysis are specifically configured to analyze whether
a dangerous behaviour exists, including step S300: iden-
tifying the preset target from a preset dangerous behav-
iour monitoring range in a video of a passenger compart-
ment region of the railway train and analyzing whether a
behaviour motion amplitude of the preset target in the
dangerous behaviour monitoring range reaches or ex-
ceeds the motion amplitude threshold:

step S310: sending pre-alarm information of the dan-
gerous behaviour to the pre-alarm device when the
motion amplitude threshold is reached or exceeded;
and

step S320: not sending the pre-alarm information of
the dangerous behaviour when the behaviour motion
amplitude of the preset target in the dangerous be-
haviour monitoring range does not reach or exceed
the motion amplitude threshold.

[0024] The pre-alarm device is specifically configured
to pre-alarm the dangerous behaviour according to the
pre-alarm information of the dangerous behaviour.

[0025] Whether a dangerous behaviour exists in the
preset dangerous behaviour monitoring range in the vid-
eo of the passenger compartment region of the railway
train is analyzed based on whether the motion amplitude
threshold is reached or exceeded. When a behaviour mo-
tion amplitude of a person as the preset target in the
preset dangerous behaviour monitoring range reaches
or exceeds the motion amplitude threshold, the main
computers for analysis judge that a dangerous behaviour
exists and give a pre-alarm. When the behaviour motion
amplitude of the person as the preset target does not
reach or exceed the motion amplitude threshold, the main
computers for analysis judge that the dangerous behav-
iour does not exist. Dangerous behaviours may be set
according to situations, and various dangerous behav-
iors such as fighting and the like which need manual in-
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tervention by staff of the railway train are included through
setting, so that the pre-alarmed of the dangerous behav-
iors is realized.

[0026] The preset dangerous behaviour monitoring
range is setaccording to motions required by passengers
in the passenger compartment region of the railway train.
For example, the preset dangerous behaviour monitoring
range should not include where passengers are required
to make a large motion, such as picking up and putting
down luggage. Otherwise, it is easy to lead to misjudg-
ment. Specifically, any polygon range is set to the dan-
gerous behaviour monitoring range. For each dangerous
behaviour monitoring range, one of "an audio detection
mode", "a video detection mode", and "an audio and vid-
eo detection mode" is set. For analysis on dangerous
behaviours in the dangerous behaviour monitoring range
inthe passenger compartment, a minimum detection size
under CIF resolution is 64x32 pixels; a minimum re-
sponse time is less than 2 seconds, and a detection suc-
cess rate is higher than 80%.

[0027] Analysis only on whether a dangerous behav-
iour exists in the preset dangerous behaviour monitoring
range is targeted analysis on whether the dangerous be-
haviour exists, which reduces the possibility of misjudg-
ment, increases the accuracy of pre-alarming of the dan-
gerous behaviour, and also reduces the amount of data
analyzed by the main computers for analysis.

[0028] The monitoring server sends real-time videos
of the acquisition devices in the passenger compartment
region of the railway train to the main computers for anal-
ysis by multicast, and the main computers for analysis
analyze the videos. Once someone behaves in a dan-
gerous way, a corresponding pre-alarm is generated.
[0029] The main computers for analysis analyze
whether a dangerous behaviour exists by acquiring a se-
ries of unique static and dynamic characteristics of video
images to achieve description and discrimination of spe-
cificevents. In order to analyze the dangerous behaviour,
optical flow, cluster analysis, image feature description,
a classifier, and other computer vision and pattern rec-
ognition technologies are used.

[0030] How the monitoring system pre-alarms intru-
sion into a protected region is described below.

[0031] FIG. 4 is a flowchart of analyzing, by the main
computers for analysis of the monitoring system shown
in FIG. 1, whether a protected region is intruded. During
implementation, the preset pre-alarm condition further
includes the preset target existing in the protected region.
[0032] As shown in FIG. 4, the main computers for
analysis are specifically configured to analyze whether
the protected region is intruded, including step S400:
identifying, from a preset intrusion behaviour monitoring
range in a video of the protected region, whether the pre-
set target exists:

step S410: sending pre-alarm information of intru-
sion into the protected region to the pre-alarm device
when the preset target exists; and
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step S420: not sending the pre-alarm information of
intrusion into the protected region to the pre-alarm
device when the preset target does not exist.

[0033] The pre-alarm device is specifically configured
to pre-alarm intrusion into the protected region according
to the pre-alarm information of intrusion into the protected
region.

[0034] A region that requires special protection and is
not allowed to be entered by non-working personnel,
such as a driver’s cab or mechanic’s cabs of the railway
train, is designated as a protected region, and an intru-
sion behaviour monitoring range is preset in a video of
the protected region, such as surroundings of a doorway.
For the video of the protected region, whether the pro-
tected region is intruded is analyzed based on whether
a person is within the intrusion behaviour monitoring
range in the protected region.

[0035] Pre-alarm information of intrusion into the pro-
tected region is sent to the pre-alarm device when the
preset target is identified in the intrusion behaviour mon-
itoring range.

[0036] The pre-alarm information of intrusion into the
protected region is not sent when the preset target is not
identified in the intrusion behaviour monitoring range.
[0037] The pre-alarm device is specifically configured
to pre-alarm intrusion into the protected region according
to the pre-alarm information of intrusion into the protected
region.

[0038] Through the acquisition devices deployedinthe
carriages, key regions (such as the driver’'s cab and the
mechanic’s cabs) can be deployed for defense. Through
the arrangement of a monitoring region, a monitoring ar-
ea, pre-alarm time, and a pre-alarm output manner, safe-
ty prevention and protection for the key regions of the
railway train can be realized.

[0039] A trajectory-dependent behaviour analysis
technology is adopted for analyzing the pre-alarm of
whether the protected region is intruded. A basic method
involves acquiring a background image as a reference
by using a sequence of continuously inputted images,
comparing subsequent incoming images with the back-
ground image to acquire different pixels, marking con-
nectivity of the pixels, marked regions being initial tar-
gets, then tracking the targets to form continuous tracking
trajectories, and then analyzing the above foreground
and tracking trajectories; and comparing preset rule in-
formation, and outputting the pre-alarm information.
[0040] The intrusion behaviour monitoring range may
be set to any polygonal intrusion behaviour monitoring
range.

(1) Multiple independent intrusion behaviour moni-
toring ranges may be set in a same scenario.
(2) For each intrusion behaviour monitoring range,
one or two of "across a boundary of the intrusion
behaviour monitoring range" and "within the intru-
sion behaviour monitoring range" may be set.
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(3) For the monitoring in the intrusion behaviour mon-
itoring range, the number of preset targets, the short-
est alarm time, repeated alarm interval time, or the
like, may be set.

(4) A direction of crossing may be in, out or both for
the preset target across the boundary of the intrusion
behaviour monitoring range. For the monitoring on
whether the protected region is intruded, a minimum
detection target size under CIF resolution is 1010
pixels, a minimum response time is less than 1 sec-
ond, and a monitoring success rate is higher than
90%.

[0041] How the monitoring system pre-alarms people
crowding is described below.

[0042] FIG. 5 is a flowchart of analyzing, by the main
computers for analysis of the monitoring system shown
in FIG. 1, whether people are crowded. During imple-
mentation, the preset pre-alarm condition further in-
cludes reaching or exceeding a people number thresh-
old.

[0043] As shown in FIG. 5, the main computers for
analysis are specifically configured to analyze whether
people are crowded, including step S500: analyzing
whether a number of preset targets identified from a pre-
set crowding monitoring range in a video of a specified
region reaches or exceeds the people number threshold:

step S510: sending pre-alarm information of people
crowding to the pre-alarm device when the people
number threshold is reached or exceeded; and
step S520: not sending the pre-alarm information of
people crowding when the people number threshold
is not reached or exceeded.

[0044] The pre-alarm device is specifically configured
to pre-alarm people crowding according to the pre-alarm
information of people crowding.

[0045] The acquisition devices are provided at posi-
tions where the railway train is prone to crowding. That
is, the position where the railway train is prone to crowd-
ing is a specified region, such as a passage between an
entrance to the railway train and an entrance to the pas-
senger compartment. A preset crowding monitoring
range in a video of the specified region is a height range
where a face is normally located, excluding a high posi-
tion of the passage where the face cannot reach. When
a number of preset targets identified from the preset
crowding monitoring range in the video of the specified
region reaches or exceeds a people number threshold,
pre-alarm information of people crowding is sent to the
pre-alarm device, so as to pre-alarm the crowding.
[0046] How the monitoring system pre-alarms abnor-
mal sound is described below.

[0047] Duringimplementation, the monitoring data fur-
ther includes audios, and the preset pre-alarm condition
furtherincludes reaching or exceeding a sound pre-alarm
threshold.
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[0048] The main computers for analysis are further
configured to analyze whether sound is abnormal, includ-
ing analyzing whether volumes of sound in the audios
reach or exceed the sound pre-alarm threshold;

sending pre-alarm information of abnormal sound to
the pre-alarm device when the sound pre-alarm
threshold is reached or exceeded; and

not sending the pre-alarm information of abnormal
sound to the pre-alarm device when the sound pre-
alarm threshold is not reached or exceeded.

[0049] The pre-alarm device is further configured to
pre-alarm abnormal sound according to the pre-alarm
information of abnormal sound.

[0050] The acquisition devices on two sides of the car-
riages of the railway train are cameras with pickups,
which may collect audios in real time, and the main com-
puters for analysis analyze and process the audios. If
sound intensity exceeds the sound pre-alarm threshold,
a pre-alarm of abnormal sound is generated. Sound in-
tensity of the audios may be set. A minimum duration of
a sound alarm may be set. A minimum response time for
abnormal sound is 1 second, and a detection success
rate is higher than 90%.

[0051] How the monitoring system pre-alarms a key
person under surveillance is described below.

[0052] During implementation, the monitoring system
further includes a face database.

[0053] The main computers for analysis are further
configured to analyze whether a key person under sur-
veillance is discovered, including: capturing a face image
from the video, comparing the captured face image with
faces in the face database for identification, and when
the captured face image matches a face in the face da-
tabase, sending pre-alarm information of discovery of the
key person under surveillance to the pre-alarm device.
[0054] The pre-alarm device is further configured to
pre-alarm discovery of the key person under surveillance
according to the pre-alarm information of discovery of
the key person under surveillance.

[0055] In this way, the key person under surveillance
is pre-alarmed.
[0056] The pre-alarm of the key person under surveil-

lance requires collection of information of passengers,
and the main computers for analysis make comparison
to realize retrieval and pre-alarming of the key person
under surveillance. During specific implementation, the
acquisition devices capture videos, and the main com-
puters for analysis realize feature import and retrieval
comparison query of the database.

[0057] The maincomputersforanalysis are each main-
ly divided into an image capture module, an image com-
parison module, a face database management module,
and a face feature retrieval module.

(1) The image capture module captures real-time im-
ages in carriages of a high-speed rail through the
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acquisition devices in the railway train, detects face
images in the captured video images every several
frames, and transmits the face images to the image
comparison module for comparison.

(2) The image comparison module extracts face fea-
tures in the image capture module.

(3) The face database management module man-
ages feature data of faces recorded in the system.
(4) The face feature retrieval module retrieves
whether the extracted face features exist in the face
database and judges whether to be a face of the key
person under surveillance.

[0058] The core of the pre-alarm of the key person un-
der surveillance is face recognition. A face recognition
algorithm includes three parts: face detection, face key
point detection, and face recognition. Face detection is
used to find all faces included in an image. Face key point
detectionis used to detect key point coordinates of a face
on a detected face image, and then estimate a posture
of the face. Face recognition is used to change faces into
vectors with specific numbers of dimensions, and judge
whether to be face images of a same person according
to similarities between the vectors.

[0059] During implementation, the main computers for
analysis perform at least one analysis on the monitoring
data acquired by the acquisition devices according to ar-
ranged positions of the acquisition devices, including:
analysis of whether a dangerous behaviour exists, anal-
ysis of whether a protected region is intruded, analysis
of whether people are crowded, analysis of whether
sound is abnormal, and analysis of whether a key person
under surveillance is discovered.

[0060] In this way, according to the positions of the
acquisition devices, the monitoring data acquired by the
acquisition devices is analyzed respectively, and the
monitoring data is fully utilized.

[0061] Specifically, the protected region includes a
driver’s cab and/or mechanic’s cabs of the railway train.
[0062] Specifically, the acquisition devices include a
panoramic camera and hemispherical cameras with
sound pickup functions.

[0063] AsshowninFIG. 2, the panoramic camera 120
is arranged at a passing platform of the railway train; and
the railway train is provided with four hemispherical cam-
eras 110.

[0064] During implementation, the monitoring system
further includes monitoring screens. The monitoring
screens are arranged in each of the mechanic’s cabs.
[0065] The monitoring screens are configured to dis-
play real-time monitoring pictures and configured to dis-
play the pre-alarm information.

Second Embodiment
[0066] A monitoring method for a railway train accord-

ing to the embodiment of the present application includes
the following steps:
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acquiring monitoring data in the railway train, the
monitoring data including videos;

receiving and storing the monitoring data, and trans-
mitting the monitoring data;

identifying a preset target from the monitoring data
and analyzing same, and when a behaviour of the
preset target satisfies a preset pre-alarm condition,
sending pre-alarm information; and

receiving the pre-alarm information, and giving a pre-
alarm.

[0067] During implementation, the step of identifying a
preset target from the monitoring data and analyzing
same, and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm informa-
tion specifically includes:

analyzing whether a dangerous behaviour exists, in-
cluding identifying the preset target from a preset
dangerous behaviour monitoring range in a video of
a passenger compartment region of the railway train
and analyzing whether a behaviour motion ampli-
tude of the preset target in the dangerous behaviour
monitoring range reaches or exceeds a motion am-
plitude threshold; and

sending pre-alarm information of the dangerous be-
haviour when the motion amplitude threshold is
reached or exceeded; wherein the pre-alarm condi-
tion includes reaching or exceeding the motion am-
plitude threshold.

[0068] The step ofreceiving the pre-alarm information,
and giving a pre-alarm specifically includes:
pre-alarming the dangerous behaviour according to the
pre-alarm information of the dangerous behaviour.
[0069] During implementation, the step of identifying a
preset target from the monitoring data and analyzing
same, and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm informa-
tion specifically includes:

analyzing whether a protected region is intruded, includ-
ing identifying, from a preset intrusion behaviour moni-
toring range in a video of the protected region, whether
the preset target exists:

sending pre-alarm information of intrusion into the pro-
tected region when the preset target exists; wherein the
pre-alarm condition further includes the preset target ex-
isting in the protected region.

[0070] The step ofrreceiving the pre-alarm information,
and giving a pre-alarm specifically includes:
pre-alarming intrusion into the protected region accord-
ing to the pre-alarm information of intrusion into the pro-
tected region.

[0071] During implementation, the step of identifying a
preset target from the monitoring data and analyzing
same, and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm informa-
tion specifically includes:
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analyzing whether people are crowded, including ana-
lyzing whether a number of preset targets identified from
a preset crowding monitoring range in a video of a spec-
ified region reaches or exceeds a people number thresh-
old:

sending pre-alarm information of people crowding when
the people number threshold is reached or exceeded;
wherein the preset pre-alarm condition further includes
reaching or exceeding the people number threshold.
[0072] The step of receiving the pre-alarm information,
and giving a pre-alarm specifically includes:
pre-alarming people crowding according to the pre-alarm
information of people crowding.

[0073] During implementation, the monitoring method
for a railway train further includes:

analyzing whether sound is abnormal, including analyz-
ing whether volumes of sound in the audios reach or ex-
ceed a sound pre-alarm threshold:

sending pre-alarm information of abnormal sound
when the sound pre-alarm threshold is reached or
exceeded; wherein the monitoring data further in-
cludes audios, and the preset pre-alarm condition
further includes reaching or exceeding the sound
pre-alarm threshold; and

pre-alarming abnormal sound according to the pre-
alarm information of abnormal sound.

[0074] During implementation, the monitoring method
for a railway train further includes:

analyzing whether a key person under surveillance
is discovered, including: capturing a face image from
the video, comparing the captured face image with
faces in a face database for identification, and when
the captured face image matches a face in the face
database, sending pre-alarm information of discov-
ery of the key person under surveillance; and
pre-alarming discovery of the key person under sur-
veillance according to the pre-alarm information of
discovery of the key person under surveillance.

Third Embodiment

[0075] A monitoring device for arailway train according
to the embodiment of the present application includes:

an acquisition module configured to acquire moni-
toring data in the railway train, the monitoring data
including videos;

a receiving and storing module configured to receive
and store the monitoring data, and transmit the mon-
itoring data;

an analysis module configured to identify a preset
target from the monitoring data and analyze same,
and when a behaviour of the preset target satisfies
a preset pre-alarm condition, send pre-alarm infor-
mation; and
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a pre-alarm module configured to receive the pre-
alarm information, and give a pre-alarm.

[0076]
cludes:
a dangerous behaviour analysis submodule configured
to analyze whether a dangerous behaviour exists, includ-
ing identifying the preset target from a preset dangerous
behaviour monitoring range in a video of a passenger
compartment region of the railway train and analyzing
whether a behaviour motion amplitude of the preset tar-
getinthe dangerous behaviour monitoring range reaches
or exceeds a motion amplitude threshold:

sending pre-alarm information of the dangerous behav-
iour when the motion amplitude threshold is reached or
exceeded; wherein the pre-alarm condition includes
reaching or exceeding the motion amplitude threshold.
[0077] The pre-alarm module includes:

adangerous behaviour pre-alarm submodule configured
to pre-alarm the dangerous behaviour according to the
pre-alarm information of the dangerous behaviour.
[0078] During implementation, the analysis module
further includes:

an intrusion analysis submodule configured to analyze
whether a protected region is intruded, including identi-
fying whether the preset target exists from a preset in-
trusion behaviour monitoring range in a video of the pro-
tected region:

sending pre-alarm information of intrusion into the pro-
tected region when the preset target exists; wherein the
preset pre-alarm condition furtherincludes the presettar-
get existing in the protected region.

[0079] The pre-alarm module further includes:

an intrusion pre-alarm submodule configured to pre-
alarm intrusion into the protected region according to the
pre-alarm information of intrusion into the protected re-
gion.

[0080] During implementation, the analysis module
further includes:

a crowding analysis submodule configured to analyze
whether people are crowded, including analyzing wheth-
er a number of preset targets identified from a preset
crowding monitoring range in a video of a specified region
reaches or exceeds a people number threshold:
sending pre-alarm information of people crowding when
the people number threshold is reached or exceeded;
wherein the preset pre-alarm condition further includes
reaching or exceeding the people number threshold.
[0081] The pre-alarm module further includes:

a crowding pre-alarm submodule configured to pre-alarm
people crowding according to the pre-alarm information
of people crowding.

[0082] During implementation, the analysis module
further includes:

a sound analysis submodule configured to analyze
whether sound is abnormal, including analyzing whether
volumes of sound in the audios reach or exceed a sound
pre-alarm threshold:

During implementation, the analysis module in-
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sending pre-alarm information of abnormal sound when
the sound pre-alarm threshold is reached or exceeded;
wherein the monitoring data further includes audios, and
the preset pre-alarm condition further includes reaching
or exceeding the sound pre-alarm threshold.

[0083] The pre-alarm module further includes:

a sound anomaly pre-alarm submodule configured to
pre-alarm abnormal sound according to the pre-alarm
information of abnormal sound.

[0084] During implementation, the analysis module
further includes:

a key person under surveillance analysis submodule
configured to analyze whether a key person under
surveillance is discovered, including: capturing a
face image from the video, comparing the captured
face image with faces in a face database for identi-
fication, and when the captured face image matches
a face in the face database, sending pre-alarm in-
formation of discovery of the key person under sur-
veillance; and

the pre-alarm module further includes:

a key person under surveillance discovery pre-alarm
submodule configured to pre-alarm discovery of the
key person under surveillance according to the pre-
alarm information of discovery of the key person un-
der surveillance.

[0085] Inthe description of the present application and
embodiments thereof, it is to be understood that terms
such as"top", "bottom", and "height" should be construed
to refer to the orientation as then described or as shown
in the drawings under discussion. These relative terms
are for convenience of description, do not require that
the present application be constructed or operated in a
particular orientation, and thus cannot be construed to
limit the present application.

[0086] In the present application and embodiments
thereof, unless specified or limited otherwise, the terms
"arrange"”, "mount", "connect", and "couple", "fix" and the
like are used broadly, and may be, for example, fixed
connections, detachable connections, or integral con-
nections; may also be mechanical or electrical connec-
tions, or communication; may also be direct connections
or indirect connections via intervening structures; may
also be inner communications of two elements or inter-
action between two elements. Specific meanings of the
above termsinthe present application can be understood
by those of ordinary skill in the art according to specific
situations.

[0087] In the present application and embodiments
thereof, unless specified or limited otherwise, a structure
in which a first feature is "on" or "below" a second feature
may include an embodiment in which the first feature is
in direct contact with the second feature, and may also
include an embodiment in which the first feature and the
second feature are not in direct contact but contacted via
an additional feature therebetween. Furthermore, a first
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feature "on," "above," or "on top of a second feature may
include an embodiment in which the first feature is right
or obliquely "on," "above," or "on top of the second fea-
ture, or just means that the first feature is at a height
higher than that of the second feature. A first feature "be-
low," "under," or "on bottom of a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0088] Various implementations and examples are
provided above to implement different structures of the
present application. In order to simplify the present ap-
plication, components and settings in specific examples
are described above. However, these components and
settings are only by way of example and are not intended
to limit the present application. In addition, reference nu-
merals and/or reference letters may be repeated in dif-
ferentexamples inthe presentapplication. This repeating
is for the purpose of simplification and clarity and does
not refer to relations between different implementations
and/or settings. Furthermore, examples of different proc-
esses and materials are provided in the present applica-
tion. However, it would be appreciated by those of ordi-
nary skill in the art that other processes and/or materials
may be also applied.

[0089] Although some alternative embodiments of the
present application have been described, additional var-
iations and modifications to these embodiments may oc-
cur to those skilled in the art once they learn of the basic
inventive concepts. It is therefore intended that the fol-
lowing appended claims are interpreted as including
some alternative embodiments and all alterations and
modifications falling within the scope of the present ap-
plication.

[0090] It will be apparent to those skilled in the art that
various changes and variations may be made to the
present application without departing from the spirit and
scope of the present application. Thus, if such modifica-
tions and variations to the present application fall within
the scope of the claims of the present application and
their equivalents, the present application is also intended
to include such modifications and variations.

Claims
1. A monitoring system for a railway train, comprising:

acquisition devices configured to acquire mon-
itoring data in the railway train, the monitoring
data comprising videos;

a monitoring server, connected to the acquisi-
tion devices to receive and store the monitoring
data, and transmitting the monitoring data to
main computers for analysis;

a plurality of main computers for analysis, re-
spectively provided in carriages of the railway
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train, and configured to identify a preset target
from the monitoring data and analyze same, and
when a behaviour of the preset target satisfies
a preset pre-alarm condition, send pre-alarm in-
formation to a pre-alarm device; and

a pre-alarm device, connected to the monitoring
server, and configured to give a pre-alarm upon
receipt of the pre-alarm information forwarded
by the monitoring server.

The monitoring system for a railway train according
to claim 1, wherein the pre-alarm condition compris-
es reaching or exceeding a motion amplitude thresh-
old;

the main computers for analysis are specifically con-
figured to analyze whether a dangerous behaviour
exists, comprising identifying the preset target from
a preset dangerous behaviour monitoring range in a
video of a passenger compartment region of the rail-
way train and analyzing whether a behaviour motion
amplitude of the preset target in the dangerous be-
haviour monitoring range reaches or exceeds the
motion amplitude threshold:

sending pre-alarm information of the dangerous
behaviour to the pre-alarm device when the mo-
tion amplitude threshold is reached or exceed-
ed; and

the pre-alarm device is specifically configured
to pre-alarm the dangerous behaviour according
to the pre-alarm information of the dangerous
behaviour.

The monitoring system for a railway train according
to claim 2, wherein the pre-alarm condition further
comprises the preset target existing in a preset in-
trusion behaviour monitoring range in a protected
region;

the main computers for analysis are specifically con-
figured to analyze whether the protected region is
intruded, comprising identifying, from the preset in-
trusion behaviour monitoring range in a video of the
protected region, whether the preset target exists:

sending pre-alarm information of intrusion into
the protected region to the pre-alarm device
when the preset target exists; and

the pre-alarm device is specifically configured
to pre-alarm intrusion into the protected region
according to the pre-alarm information of intru-
sion into the protected region.

The monitoring system for a railway train according
to claim 3, wherein the pre-alarm condition further
comprises reaching or exceeding a people number
threshold;

the main computers for analysis are specifically con-
figured to analyze whether people are crowded,
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comprising analyzing whether a number of preset
targets identified from a preset crowding monitoring
range in a video of a specified region reaches or
exceeds the people number threshold:

sending pre-alarm information of people crowd-
ing to the pre-alarm device when the people
number threshold is reached or exceeded; and
the pre-alarm device is specifically configured
to pre-alarm people crowding according to the
pre-alarm information of people crowding.

The monitoring system for a railway train according
to claim 4, wherein the monitoring data further com-
prises audios; and the pre-alarm condition further
comprises reaching or exceeding a sound pre-alarm
threshold;

the main computers for analysis are further config-
ured to analyze whether sound is abnormal, com-
prising analyzing whether volumes of sound in the
audios reach or exceed the sound pre-alarm thresh-
old:

sending pre-alarm information of abnormal
sound to the pre-alarm device when the sound
pre-alarm threshold is reached or exceeded;
and

the pre-alarm device is further configured to pre-
alarm abnormal sound according to the pre-
alarm information of abnormal sound.

6. The monitoring system for a railway train according

to claim 5, further comprising a face database;

the main computers for analysis are further con-
figured to analyze whether a key person under
surveillance is discovered, comprising: captur-
ing a face image from the video, comparing the
captured face image with faces in the face da-
tabase for identification, and when the captured
face image matches a face in the face database,
sending pre-alarm information of discovery of
the key person under surveillance to the pre-
alarm device; and

the pre-alarm device is further configured to pre-
alarm discovery of the key person under surveil-
lance according to the pre-alarm information of
discovery of the key person under surveillance.

The monitoring system for a railway train according
to claim 6, wherein the main computers for analysis
perform at least one analysis on the monitoring data
acquired by the acquisition devices according to ar-
ranged positions of the acquisition devices, compris-
ing: analysis of whether a dangerous behaviour ex-
ists, analysis of whether a protected region is intrud-
ed, analysis of whether people are crowded, analysis
of whether sound is abnormal, and analysis of wheth-
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10

10.

1.

12.

er a key person under surveillance is discovered.

The monitoring system for a railway train according
to claim 7, wherein the protected region comprises
a driver’s cab and/or mechanic’s cabs of the railway
train.

The monitoring system for a railway train according
to claim 8, wherein the acquisition devices comprise
a panoramic camera and hemispherical cameras
with sound pickup functions;

the panoramic camera is arranged at a passing
platform of the railway train; and

the railway train is provided with four hemispher-
ical cameras.

The monitoring system for a railway train according
to claim 9, wherein the pre-alarm device comprises
monitoring screens, the monitoring screens being ar-
ranged in each of the mechanic’s cabs; and

the monitoring screens being configured to display
real-time monitoring pictures and configured to dis-
play the pre-alarm information.

A monitoring method for a railway train, comprising
the following steps:

acquiring monitoring data in the railway train,
the monitoring data comprising videos;
receiving and storing the monitoring data, and
transmitting the monitoring data;

identifying a preset target from the monitoring
data and analyzing same, and when a behaviour
of the preset target satisfies a preset pre-alarm
condition, sending pre-alarm information; and
receiving the pre-alarm information, and giving
a pre-alarm.

The monitoring method for a railway train according
to claim 11, wherein the step of identifying a preset
target from the monitoring data and analyzing same,
and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm in-
formation specifically comprises:

analyzing whether a dangerous behaviour ex-
ists, comprising identifying the preset target
from a preset dangerous behaviour monitoring
range in a video of a passenger compartment
region of the railway train and analyzing whether
a behaviour motion amplitude of the preset tar-
get in the dangerous behaviour monitoring
range reaches or exceeds a motion amplitude
threshold:

sending pre-alarm information of the dangerous
behaviour when the motion amplitude threshold
is reached or exceeded; wherein the pre-alarm
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condition comprises reaching or exceeding the
motion amplitude threshold; and

the step of receiving the pre-alarm information,
and giving a pre-alarm specifically comprises:
pre-alarming the dangerous behaviour accord-
ing to the pre-alarm information of the danger-
ous behaviour.

13. The monitoring method for a railway train according

to claim 12, wherein the step of identifying a preset
target from the monitoring data and analyzing same,
and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm in-
formation specifically comprises:

analyzing whether a protected region is intrud-
ed, comprising identifying, from a preset intru-
sion behaviour monitoring range in a video of
the protected region, whether the preset target
exists:

sending pre-alarm information of intrusion into
the protected region when the preset target ex-
ists; wherein the pre-alarm condition further
comprises the preset target existing in the pro-
tected region; and

the step of receiving the pre-alarm information,
and giving a pre-alarm specifically comprises:
pre-alarming intrusion into the protected region
according to the pre-alarm information of intru-
sion into the protected region.

14. The monitoring method for a railway train according

to claim 13, wherein the step of identifying a preset
target from the monitoring data and analyzing same,
and when a behaviour of the preset target satisfies
a preset pre-alarm condition, sending pre-alarm in-
formation specifically comprises:

analyzing whether people are crowded, com-
prising analyzing whether a number of preset
targets identified from a preset crowding moni-
toring range in a video of a specified region
reaches or exceeds a people number threshold:
sending pre-alarm information of people crowd-
ing when the people number threshold is
reached or exceeded; wherein the preset pre-
alarm condition further comprises reaching or
exceeding the people number threshold; and
the step of receiving the pre-alarm information,
and giving a pre-alarm specifically comprises:
pre-alarming people crowding according to the
pre-alarm information of people crowding.

15. The monitoring method for a railway train according

to claim 14, further comprising:

analyzing whether sound is abnormal, comprising
analyzing whether volumes of sound in the audios
reach or exceed a sound pre-alarm threshold:
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sending pre-alarm information of abnormal
sound when the sound pre-alarm threshold is
reached or exceeded; wherein the monitoring
data further comprises audios, and the preset
pre-alarm condition further comprises reaching
or exceeding the sound pre-alarm threshold;
and

pre-alarming abnormal sound according to the
pre-alarm information of abnormal sound.

16. The monitoring method for a railway train according

to claim 15, further comprising:

analyzing whether a key person under surveil-
lance is discovered, comprising: capturing a
face image from the video, comparing the cap-
tured face image with faces in a face database
for identification, and when the captured face
image matches a face in the face database,
sending pre-alarm information of discovery of
the key person under surveillance; and
pre-alarming discovery of the key person under
surveillance according to the pre-alarm informa-
tion of discovery of the key person under sur-
veillance.

17. A monitoring device for a railway train, comprising:

an acquisition module configured to acquire
monitoring data in the railway train, the monitor-
ing data comprising videos;

a receiving and storing module configured to re-
ceive and store the monitoring data, and trans-
mit the monitoring data;

an analysis module configured to identify a pre-
set target from the monitoring data and analyze
same, and when a behaviour of the preset target
satisfies a preset pre-alarm condition, send pre-
alarm information; and

a pre-alarm module configured to receive the
pre-alarm information, and give a pre-alarm.

18. The monitoring device for a railway train according

to claim 17, wherein the analysis module comprises:

a dangerous behaviour analysis submodule
configured to analyze whether a dangerous be-
haviour exists, comprising identifying the preset
target from a preset dangerous behaviour mon-
itoring range in a video of a passenger compart-
ment region of the railway train and analyzing
whether a behaviour motion amplitude of the
preset target in the dangerous behaviour mon-
itoring range reaches or exceeds a motion am-
plitude threshold:

sending pre-alarm information of the dan-
gerous behaviour when the motion ampli-
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tude threshold is reached or exceeded;
wherein the pre-alarm condition comprises
reaching or exceeding the motion amplitude
threshold; and

cording to the pre-alarm information of intrusion
into the protected region.

22

comprises:

a sound analysis submodule configured to an-
alyze whether sound is abnormal, comprising

the pre-alarm module comprises: 5 analyzing whether volumes of sound in the au-
dios reach or exceed a sound pre-alarm thresh-
a dangerous behaviour pre-alarm submodule old:
configured to pre-alarm the dangerous behav-
iour according to the pre-alarm information of sending pre-alarm information of abnormal
the dangerous behaviour. 10 sound when the sound pre-alarm threshold
is reached or exceeded; wherein the mon-
19. The monitoring device for a railway train according itoring data further comprises audios, and
to claim 18, wherein the analysis module further the preset pre-alarm condition further com-
comprises: prises reaching or exceeding the sound pre-
15 alarm threshold; and
an intrusion analysis submodule configured to the pre-alarm module further comprises:
analyze whether a protected region is intruded,
comprising identifying whether the preset target a sound anomaly pre-alarm submodule config-
exists from a preset intrusion behaviour moni- ured to pre-alarm abnormal sound according to
toring range in a video of the protected region: 20 the pre-alarm information of abnormal sound.
sending pre-alarm information of intrusion 22. The monitoring device for a railway train according
into the protected region when the preset to claim 21, wherein the analysis module further
target exists; wherein the preset pre-alarm comprises:
condition further comprises the preset tar- 25
get existing in the protected region; and a key person under surveillance analysis sub-
the pre-alarm module further comprises: module configured to analyze whether akey per-
son under surveillance is discovered, compris-
an intrusion pre-alarm submodule configured to ing: capturing a face image from the video, com-
pre-alarm intrusion into the protected regionac- 30 paring the captured face image with faces in a

face database for identification, and when the
captured face image matches a face in the face
database, sending pre-alarm information of dis-

20. The monitoring device for a railway train according
to claim 19, wherein the analysis module further 35
comprises:

covery of the key person under surveillance; and
the pre-alarm module further comprises:
a key person under surveillance discovery pre-

a crowding analysis submodule configured to
analyze whether people are crowded, compris-
ing analyzing whether a number of preset tar-
gets identified from a preset crowding monitor-
ingrange in avideo of a specified regionreaches
or exceeds a people number threshold:

sending pre-alarm information of people
crowding when the people number thresh-
old is reached or exceeded; wherein the
preset pre-alarm condition further compris-
es reaching or exceeding the people
number threshold; and

the pre-alarm module further comprises:

a crowding pre-alarm submodule configured to
pre-alarm people crowding according to the pre-
alarm information of people crowding.
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alarm submodule configured to pre-alarm dis-
covery of the key person under surveillance ac-
cording to the pre-alarminformation of discovery
of the key person under surveillance.

21. The monitoring device for a railway train according
to claim 20, wherein the analysis module further

12
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