OBJECT MOTION TRAJECTORY CONSTRUCTION METHOD AND
DEVICE, AND COMPUTER STORAGE MEDIUM

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] The application claims priority to Chinese Patent Application No.
201911402892.7, filed to the China National Intellectual Property Administration on
December 30, 2019 and entitled “Object Motion Trajectory Construction Method and
Device, and Computer Storage Medium", the disclosure of which is hereby incorporated

by reference in its entirety.

TECHNICAL FIELD

[ 0002] The disclosure relates to the field of traffic monitoring, and more particularly,
to a method and device for constructing object motion trajectory, and a computer storage

medium.

BACKGROUND

[ 0003] At present, many camera sites have been established in cities, and real-time
videos including various contents such as bodies, faces, motor vehicles and non-motor
vehicles may be captured. With object detection and structural analysis on these videos,
feature and attribute information on the faces, bodies and vehicles may be extracted.
When the police department performs daily video investigation, suspect tracking and
other tasks, there is typically a need to upload picture and text clues collected from
various channels and having suspect relevant information (e.g., including the face, body,
crime/escape vehicle and the like). The clues are then compared with contents in the real-
time videos, such that an action route, escape trajectory and the like of the suspect may
be restored by searching results having spatio-temporal information.



SUMMARY

[ 0004] The disclosure provides a method and device for constructing object motion
trajectory, and a computer readable storage medium.

[ 0005] The disclosure provides a method for constructing object motion trajectory,

which includes the following operations.

[ 0006] At least two different types of object features matching with a search condition
are acquired. The at least two different types of object features include at least two of
face features, body features or vehicle features.

[ 0007] Photographing time points and photographing places that are respectively

associated with the at least two different types of object features are acquired.

[ 0008] An object motion trajectory is generated according to a combination of the
photographing time points and the photographing places that are respectively associated

with the at least two different types of object features.

[ 0009] The operation that the object motion trajectory is generated according to the
combination of the photographing time points and the photographing places that are
respectively associated with the at least two different types of object features may further

include the following operations.

[ 0010] One type of object feature in the at least two different types of object features
is taken as a main object feature, and the other type of object feature is taken as an
auxiliary object feature.

[ 0011] Whether a relative position between the auxiliary object feature and the main
object feature meets a motion law of an object is determined according to a
photographing time point and a photographing place that are associated with the main
object feature, as well as a photographing time point and a photographing place that are

associated with the auxiliary object feature.



[ 0012] The photographing time point and the photographing place that are associated
with the auxiliary object feature are removed in response to the relative position between
the auxiliary object feature and the main object feature not meeting the motion law of the
object.

[ 0013] The operation that whether the relative position between the auxiliary object
feature and the main object feature meets the motion law of the object is determined
according to the photographing time point and the photographing place that are
associated with the main object feature, as well as the photographing time point and the
photographing place that are associated with the auxiliary object feature may further

include the following operations.

[ 0014] A position difference is calculated according to the photographing place of the

main object feature and the photographing place of the auxiliary object feature.

[ 0015] A time difference is calculated according to the photographing time point of

the main object feature and the photographing time point of the auxiliary object feature.

[ 0016] A motion velocity is calculated based on the position difference and the time
difference, and when the motion velocity is less than or equal to a preset motion velocity
threshold, it is determined that the relative position between the auxiliary object feature

and the main object feature meets the motion law of the object.

[ 0017] The operation that the photographing time points and the photographing places
that are respectively associated with the at least two different types of object features are
acquired may include the following operations.

[ 0018] A first object picture that corresponds to the at least two different types of

object features is acquired.

[ 0019] The photographing time points and the photographing places that are
respectively associated with the object features are determined at least based on the first

object picture.

[ 0020] After the first object picture that corresponds to the at least two different types



of object features is acquired, the method may further include the following operations.

[ 0021] At least one of an object face image corresponding to the face feature, an
object body image corresponding to the body feature or an object vehicle image
corresponding to the vehicle feature is respectively acquired.

[ 0022] When the object face image and the object body image correspond to the same
first object picture and have a preset spatial relationship, the object face image is
associated with the object body image in the first object picture; when the object face
image and the object vehicle image correspond to the same first object picture and have a
preset spatial relationship, the object face image is associated with the object vehicle
image in the first object picture; and when the object body image and the object vehicle
image correspond to the same first object picture and have a preset spatial relationship,
the object body image is associated with the object vehicle image in the first object
picture.

[ 0023] When the at least two different types of object features include the face feature,
and after the object face image and the object vehicle image in the first object picture are

associated with each other, the method may further include the following operation.

[ 0024] A second object picture corresponding to the object vehicle image is acquired

based on the object vehicle image.

[ 0025] The operation that the photographing time points and the photographing places
that are respectively associated with the object features are determined at least based on
the first object picture may include the following operation.

[ 0026] The photographing time points and the photographing places that are
respectively associated with the object features are determined based on the first object

feature and the second object feature.

[ 0027] When the at least two different types of object features include the face feature,
and after the object face image and the object body image in the first object picture are

associated with each other, the method may further include the following operation.



[ 0028] A third object picture corresponding to the object body image is acquired based

on the object body image.

[ 0029] The operation that the photographing time points and the photographing places
that are respectively associated with the object features are determined at least based on

the first object picture may include the following operation.

[ 0030] The photographing time points and the photographing places that are
respectively associated with the object features are determined based on the first object

feature and the third object feature.
[ 0031] The preset spatial relationship may include at least one of the followings.

[ 0032] An image coverage range of a first object associated image includes an image

coverage range of a second object associated image.

[ 0033] The image coverage range of the first object associated image partially
overlaps with the image coverage range of the second object associated image.

[ 0034] The image coverage range of the first object associated image links with the

image coverage range of the second object associated image.

[ 0035] The first object associated image may include one or more of the object face
image, the object body image or the object vehicle image, and the second object
associated image may include one or more of the object face image, the object body

image or the object vehicle image.

[ 0036] The operation that the at least two different types of object features matching
with the search condition are acquired may include the following operations.

[ 0037] At least two search conditions are acquired.

[ 0038] Obiject features matching with any search condition in the at least two search

conditions are searched from a database.

[ 0039] The search condition may include at least one of an identity search condition, a

face search condition, a body search condition or a vehicle search condition.



[ 0040] The object feature is preliminarily associated with identity information, the
identity information being one of identity card information, name information or archival

information.

[ 0041] The operation that the object features matching with the any search condition
in the at least two search conditions are searched from the database may include the

following operation.

[ 0042] With a sample feature of the any search condition in the at least two search
conditions as a clustering center, object features in the database are clustered, and object
features within a preset range of the clustering center are determined as the object

features matching with the search condition.

[ 0043] The disclosure provides a device for constructing object motion trajectory. The
device includes a processor and a memory for storing a computer program, and the
processor is configured to execute the computer program to implement the steps of the

method for constructing object motion trajectory.

[ 0044] The disclosure provides a computer readable storage medium having stored
therein a computer program which, when being executed by a processor, causes the
processor to implement the steps of the method for constructing object motion trajectory.

[ 0045] The disclosure provides a computer program product including instructions
which, when being executed by a processor, cause the processor to implement any of the

above method for constructing object motion trajectory.

[ 0046] The disclosure has the following beneficial effects. The device for constructing
object motion trajectory acquires at least two different types of object features matching
with a search condition, the at least two different types of object features at least
including at least two of face features, body features or vehicle features; acquires
photographing time points and photographing places that are respectively associated with
the at least two different types of object features; and generates an object motion
trajectory according to a combination of the photographing time points and the
photographing places that are respectively associated with the at least two different types
of object features. With the above method, the search condition is inputted to match the



corresponding object features, and the object motion trajectory is generated according to
the photographing time points and the photographing places that are respectively
associated with the object features, thereby improving the practicability of the method for
constructing object motion trajectory.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0047] In order to describe the technical solutions in the embodiments of the
disclosure more clearly, a simple introduction on the accompanying drawings which are
needed in the description of the embodiments is given below. It is apparent that the
accompanying drawings in the description below are merely some of the embodiments of
the disclosure, based on which other drawings may be obtained by those of ordinary skill

in the art without any creative effort.

[ 0048] FIG. 1 is a flowchart diagram illustrating a first embodiment of a method for

constructing object motion trajectory provided by the disclosure.

[ 0049] FIG. 2 is a flowchart diagram illustrating a second embodiment of a method

for constructing object motion trajectory provided by the disclosure.

[ 0050] FIG. 3 is a flowchart diagram illustrating a third embodiment of a method for

constructing object motion trajectory provided by the disclosure.

[ 0051] FIG. 4 is a flowchart diagram illustrating a fourth embodiment of a method for

constructing object motion trajectory provided by the disclosure.

[ 0052] FIG. 5 is a structural schematic diagram illustrating an embodiment of a device

for constructing object motion trajectory provided by the disclosure.

[ 0053] FIG. 6 is a structural schematic diagram illustrating another embodiment of a

device for constructing object motion trajectory provided by the disclosure.

[ 0054] FIG. 7 is a structural schematic diagram illustrating an embodiment of a

computer readable storage medium provided by the disclosure.



DETAILED DESCRIPTION

[ 0055] The technical solutions in the embodiments of the disclosure will be clearly
and completely described hereinafter with the drawings in the embodiments of the
disclosure. It is apparent that the described embodiments are only part of the
embodiments of the disclosure, not all of the embodiments. All other embodiments
obtained by those of ordinary skill in the art based on the embodiments of the disclosure

without creative efforts shall fall within the scope of protection of the disclosure.

[ 0056] The disclosure provides a method for constructing object motion trajectory.
Based on the development of the face search, body search, vehicle search and video
structurization technologies, a variety of algorithms are integrated in the method
provided by the disclosure. The method automatically searches results at a time for face
information, body information, vehicle information and other single search objects or a
combination of multiple search objects in traffic images, and merges and restores all

object motion trajectories.

[ 0057] Specifically, referring to FIG. 1, FIG. 1 is a flowchart of a first embodiment of
a method for constructing object motion trajectory provided by the disclosure. The
method for constructing object motion trajectory provided by the disclosure is applied to
a device for constructing object motion trajectory. The device for constructing object
motion trajectory may be a terminal device such as a smartphone, a tablet, a notebook, a
computer or a wearable device, and may also be a monitoring system in a checkpoint
traffic system. In following descriptions of the embodiments, the device for constructing

trajectory is used to describe the method for constructing object motion trajectory.

[ 0058] As shown in FIG. 1, the method for constructing object motion trajectory

provided by the embodiment specifically includes the following operations.

[ 0059] In S101, at least two different types of object features matching with a search
condition are acquired, the at least two different types of object features including at least

two of face features, body features or vehicle features.



[ 0060] The device for constructing trajectory acquires multiple image data. The image
data may be directly acquired from the existing traffic big data open source platform or
the traffic management department. The image data include time information and
position information. The device for constructing trajectory may further acquire a real-
time video stream from the existing traffic big data open source platform or the traffic
management department, and then performs image frame segmentation on the real-time

video stream to acquire the multiple image data.

[ 0061] Specifically, the image data may include checkpoint site position information
in the monitoring region, such as latitude and longitude information, and may further
include record data of passing vehicles captured by the checkpoint within a preset time
period such as one month. The record data of passing vehicles captured by the checkpoint
includes time information. If the record data of passing vehicles captured by the
checkpoint includes the position information such as the latitude and the longitude
information, the checkpoint site position information may also be directly extracted from

the record data of passing vehicles captured by the checkpoint.

[ 0062] In an extreme case, the capturing record in recent period of time cannot ensure
all checkpoint sites have image data. In order to ensure that all checkpoint sites in the
monitoring region are acquired, the terminal device may acquire all checkpoint site
position information from the existing traffic big data open source platform or the traffic

management department.

[ 0063] The original image data set may have a part of abnormal data, and the terminal
device may further preprocess the image data after acquiring the image data. Specifically,
the terminal device determines whether each image data includes time information of
capturing time and position information including the latitude and longitude information.
If the image data lacks either the time information or the position information, the
terminal device removes the corresponding image data so as to prevent a data missing

problem in a subsequent spatio-temporal prediction library.

[ 0064] The terminal device cleans repeated data and invalid data in the original image
data, which is helpful for data analysis.



[ 0065] The device for constructing trajectory respectively performs object detection
on the multiple image data. Specifically, the device for constructing trajectory detects all
faces, bodies and/or vehicles in the image data through an object detection algorithm or
integration of multiple object detection algorithms, and extracts features of all the faces,

bodies and/or vehicles to form the object features.

[ 0066] Specifically, the object feature may include an image feature extracted from
the image data and/or a text feature generated by performing structural analysis on the
image feature. The image feature includes all face features, body features and vehicle
features in the image data, and the text feature is feature information generated by
performing the structural analysis on the vehicle feature. For example, the device for
constructing trajectory may perform text recognition on the vehicle feature to obtain a
license plate number in the vehicle feature, and determine the license plate number as the
text feature.

[ 0067] Further, the device for constructing trajectory receives a search condition input
by the user, and searches, according to the search condition, object features matching
with the search condition from a dynamic database. The device for constructing
trajectory acquires at least two different types of object features matching with the search
condition, and the at least two different types of object features include at least two of
face features, body features or vehicle features. The acquisition for multiple types of
object features is beneficial to extracting enough trajectory information, so as to avoid
losing a part of important trajectory information due to photographing blur, obstacle
blocking and other reasons, and to improve the accuracy of the method for constructing

trajectory.

[ 0068] The search condition may be a face and body image, a crime/escape vehicle
image and the like of a search object that are acquired by the police via site investigation,
reporting of a police station, capture and search, or any image or text including the above

image information.

[ 0069] For example, after the police inputs the face and body image of the suspect into
the device for constructing trajectory, the device for constructing trajectory searches,

according to the face and body image, object features matching with the face and body
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image from the dynamic database.

[ 0070] In S102, photographing time points and photographing places that are
respectively associated with the at least two different types of object features are acquired.

[ 0071] After acquiring the object feature of the image data, the device for constructing
trajectory may further acquire the photographing time point and the photographing place
of the image data, and associates the object feature of the same image data with the
corresponding photographing time point and photographing place. The association may
be implemented by storing in a same storage space, and may also be implemented by
setting a same identification number and the like.

[ 0072] Specifically, the device for constructing trajectory acquires the photographing
time point of the object feature from the time information of the image data, and the
device for constructing trajectory acquires the photographing place of the object feature
from the position information of the image data.

[ 0073] The device for constructing trajectory further stores the associated object
feature, the photographing time point and photographing place to the dynamic database.
The dynamic database may be provided in a server, may also be provided in a local

memory, and may further be provided in a cloud terminal.

[ 0074] In S103, an object motion trajectory is generated according to a combination of
the photographing time points and the photographing places that are respectively
associated with the at least two different types of object features.

[ 0075] The device for constructing trajectory extracts, from the dynamic database, the
photographing time points and the photographing places respectively associated with the
object features matching with the search condition, and links the photographing places
according to a sequence of the object features (i.e., a sequence of the photographing time
points) to generate the object motion trajectory.

[ 0076] In the embodiment, the device for constructing object motion trajectory
acquires at least two different types of object features matching with a search condition,

the at least two different types of object features including at least two of face features,
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body features or vehicle features; acquires photographing time points and photographing
places that are respectively associated with the at least two different types of object
features; and generates an object motion trajectory according to a combination of the
photographing time points and the photographing places that are respectively associated
with the at least two different types of object features. With the above method, the search
condition is inputted to match the corresponding object features, and the object motion
trajectory is generated according to the photographing time points and the photographing
places that are respectively associated with the object features. Therefore, the
practicability of the method for constructing object motion trajectory is improved.

[ 0077] On the basis of operation S101 in the above embodiment, the disclosure further
provides another specific method for constructing object motion trajectory. Specifically,
referring to FIG. 2, FIG. 2 is a flowchart of a second embodiment of a method for
constructing object motion trajectory provided by the disclosure.

[ 0078] As shown in FIG. 2, the method for constructing object motion trajectory

provided by the embodiment may specifically include the following operations.
[ 0079] In S201, at least two search conditions are acquired.

[ 0080] The at least two search conditions in the disclosure may include at least two
conditions in a face search condition, a body search condition or a vehicle search
condition. Based on the above types of the search conditions, the disclosure further

provides corresponding search manners.

[ 0081] Specifically, when the device for constructing trajectory acquires one image
data, and determines any object or a combination of the objects, such as the face, body,
vehicle and the like as the search condition, types of search algorithms automatically

called by the device for constructing trajectory are respectively as follows.

Object/object combination Search manner
Face Face search, and face-body integrated search
Body Body integrated search
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Vehicle Vehicle search

Face + body Face search, and body integrated search

Face + vehicle Face search, face integrated search, and vehicle search

Body + vehicle Body integrated search, and vehicle search

Face + body + vehicle Face search, body integrated search, and vehicle search

[ 0082] Further, the search condition may further include an identity search condition.

The object feature is associated with identity information in advance, the identity
information being any one of identity card information, name information or archival

information.

[ 0083] In S202, object features matching with any search condition in the at least two
search conditions are searched from a database.

[ 0084] When searching the required object features in the dynamic database, the
device for constructing trajectory respectively matches the object features with at least
two search conditions input by the user, and selects object features matching with any

search condition in the at least two search conditions.

[ 0085] For example, when two search conditions input by the user are respectively the
face search condition and the vehicle search condition, the device for constructing
trajectory searches in the dynamic database based on the face search condition and the
vehicle search condition, and extracts object features matching with at least one search
condition in the face search condition and the vehicle search condition, thereby
implementing multi-dimension search on the object features, and avoiding the trajectory

point missing problem due to the single-dimension search.

[ 0086] The face search manner based on the face search condition is specifically
implemented as follows. A face in an image uploaded by the user is compared with faces
in the object features in the dynamic database, and object features having a similarity
more than a set threshold are returned. The integrated search manner based on the face
search condition and the body search condition is specifically implemented as follows. A
face or a body in an image uploaded by the user is compared with faces or bodies in the
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object features in the dynamic database, and object features having a similarity more than
a set threshold are returned. The vehicle search manner based on the vehicle search
condition is specifically implemented as follows. A vehicle in an image uploaded by the
user is compared with vehicles in the object features in the dynamic database, and object
features having a similarity more than a set threshold are returned. The vehicle search
manner may also be implemented as follows. License plate numbers structurally
extracted from the dynamic database are searched for based on a license plate number
input by the user, and object features corresponding to the license plate number are
returned. The face search manner based on the face search condition is specifically
implemented as follows. The user inputs any one of identity card information, name
information or archival information, and object features associated with corresponding
identity information are matched based on the above information. For example, when the
police needs to run after the criminal suspect, the police may input identity recognition
information of the criminal suspect into the device for constructing trajectory. The
identity recognition information may be any one of an archival Identifier (ID), a name, an

identity card or a license plate number.

[ 0087] Specifically, the device for constructing trajectory determines a sample feature
of any search condition in the at least two search conditions input by the user as a
clustering center, clusters object features in the database, and determines object features
within a preset range of the clustering center as the object features matching with the

search condition.

[ 0088] In the embodiment, the device for constructing trajectory searches the object
features through any two search conditions in the face search condition, the body search
condition, the vehicle search condition and the identity search condition, and can
implement the multi-dimensional search, thereby improving the accuracy and efficiency

of the search.

[ 0089] On the basis of operation S102 in the above embodiment, the disclosure further
provides still another specific method for constructing object motion trajectory.
Specifically, referring to FIG. 3, FIG. 3 is a flowchart of a third embodiment of a method

for constructing object motion trajectory provided by the disclosure.
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[ 0090] As shown in FIG. 3, the method for constructing object motion trajectory

provided by the embodiment may specifically include the following operations.

[ 0091] In S301, one type of object feature in the at least two different types of object
features is taken as a main object feature, and the other type of object feature is taken as

an auxiliary object feature.

[ 0092] As the face feature is a most expressive feature type among all object features,
the device for constructing trajectory sets the face feature as the main object feature, and
sets the other type of object feature such as the body feature and the vehicle feature as the

auxiliary object feature.

[ 0093] In S302, whether a relative position between the auxiliary object feature and
the main object feature meets a motion law of an object is determined according to a
photographing time point and a photographing place of the main object feature, as well as
a photographing time point and a photographing place of the auxiliary object feature.

[ 0094] Specifically, the device for constructing trajectory acquires adjacent main
object feature and auxiliary object feature, calculates a position difference between the
photographing place of the main object feature and the photographing place of the
auxiliary object feature, and calculates a time difference between the photographing time
point of the main object feature and the photographing time point of the auxiliary object
feature. Then, the device for constructing trajectory calculates a motion velocity between
the main object feature and the auxiliary object feature based on the position difference
and the time difference.

[ 0095] In S303, the photographing time point and the photographing place that are
associated with the auxiliary object feature are removed if the relative position between
the auxiliary object feature and the main object feature does not meet the motion law of
the object.

[ 0096] The device for constructing trajectory may preset a motion velocity threshold
based on a maximum limit velocity, interval velocity measurement data, historical
pedestrian data and the like of the road. When the motion velocity between the main

object feature and the auxiliary object feature is more than the preset motion velocity
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threshold, it is indicated that the main object feature and the auxiliary object feature
cannot be normally associated, and thus the photographing time point and the

photographing place associated with the auxiliary object feature are removed.

[ 0097] In the embodiment, the device for constructing trajectory determines whether
the motion law of the object is met by detecting a relationship between the object features.
Thus, the photographing time point and the photographing place associated with the
wrong object feature may be removed, thereby improving the accuracy of the method for

constructing object motion trajectory.

[ 0098] On the basis of operation S103 in the above embodiment, the disclosure further
provides still another specific method for constructing object motion trajectory.
Specifically, referring to FIG. 4, FIG. 4 is a flowchart of a fourth embodiment of a

method for constructing object motion trajectory provided by the disclosure.

[ 0099] As shown in FIG. 4, the method for constructing object motion trajectory

provided by the embodiment may specifically include the following operations.

[ 00100] In S401, a first object picture that corresponds to the at least two different
types of object features is acquired.

[ 00101] The device for constructing trajectory acquires the first object picture. The first

object picture at least includes the two different types of object features.

[ 00102] Specifically, the device for constructing trajectory acquires an object face
image corresponding to the face feature, an object body image corresponding to the body
feature and an object vehicle image corresponding to the vehicle feature, respectively.

The above images may exist in the same first object picture.

[ 00103] When the object face image, the object body image and/or the object vehicle
image exist in the same first object picture, the device for constructing trajectory further
associates the object face image with the object body image and/or the object vehicle

image according to a preset spatial relationship.

[ 00104] Taking the object face image and the object vehicle image as an example, the
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preset spatial relationship may include any one of the followings: an image coverage
range of the object vehicle image includes an image coverage range of the object face
image; the image coverage range of the object vehicle image partially overlaps with the
image coverage range of the object face image; or the image coverage range of the object

vehicle image links with the image coverage range of the object face image.

[ 00105] In the embodiment, whether the object face image, the object body image and
the object vehicle image have an association is determined according to the preset spatial
relationship, and thus the relationship among the face, the body and the vehicle can be
quickly and accurately recognized. For example, when a driver drives a motor vehicle,
the coverage range of the object vehicle image includes the coverage range of the object
face image of the driver in the vehicle, and thus the object vehicle image and the object
face image have the association and are associated with each other. When a rider rides an
electric bicycle, the image coverage range of the object body image of the rider partially
overlaps with the image coverage range of the object vehicle image, and thus the object
body image and the object vehicle image have the association and are associated with

each other.

[ 00106] Optionally, when the at least two different types of object features include the
face feature, and after the object face image and the object vehicle image in the first
object picture are associated with each other, the device for constructing trajectory
acquires, based on the object vehicle image, a second object picture corresponding to the
object vehicle image. Optionally, when the at least two different types of object features
include the face feature, and after the object face image and the object body image in the
first object picture are associated with each other, the device for constructing trajectory
acquires, based on the object body image, a third object picture corresponding to the
object body image.

[ 00107] The purpose of the acquisition of the second object picture corresponding to
the object vehicle image and the third object picture corresponding to the object body
image is that: when some object picture does not contain the object face image, the object
face image may be searched according to the association as well as the object vehicle

image and/or the object body image, so as to enrich trajectory information in the object
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motion trajectory construction.

[ 00108] In S402, the photographing time points and the photographing places that are
associated with the object features respectively are determined at least based on the first
object picture.

[ 00109] The device for constructing trajectory determines, based on the first object
picture, the second object picture and/or the third object picture, the photographing time
points and the photographing places that are associated with the object features

respectively.

[ 00110] In order to implement the method for constructing object motion trajectory in
the above embodiment, the disclosure further provides a device for constructing object
motion trajectory. Specifically, referring to FIG. 5, FIG. 5 is a structural schematic
diagram illustrating a device for constructing object motion trajectory according to an
embodiment provided by the disclosure.

[ 00111] The device 500 for constructing object motion trajectory in the embodiment
may be configured to execute or implement the method for constructing object motion
trajectory in any of the above embodiments. As shown in FIG. 5, the device 500 for
constructing object motion trajectory may include a search module 51, an acquisition

module 52 and a trajectory construction module 53.

[ 00112] The search module 51 is configured to acquire at least two different types of
object features matching with a search condition, the at least two different types of object
features including at least two of face features, body features or vehicle features.

[ 00113] The acquisition module 52 is configured to acquire photographing time points
and photographing places that are respectively associated with the at least two different

types of object features.

[ 00114] The trajectory construction module 53 is configured to generate an object
motion trajectory according to a combination of the photographing time points and the
photographing places that are respectively associated with the at least two different types

of object features.
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[ 00115] In some embodiments, the trajectory construction module 53 is further
configured to: take one type of object feature in the at least two different types of object
features as a main object feature, and the other type of object feature as an auxiliary
object feature; determine, according to a photographing time point and a photographing
place of the main object feature, as well as a photographing time point and a
photographing place of the auxiliary object feature, whether a relative position between
the auxiliary object feature and the main object feature meets a motion law of an object;
and remove, if the relative position between the auxiliary object feature and the main
object feature does not meet the motion law of the object, the photographing time point

and the photographing place that are associated with the auxiliary object feature.

[ 00116] In some embodiments, the trajectory construction module 53 is further
configured to: calculate a position difference according to the photographing place of the
main object feature and the photographing place of the auxiliary object feature; calculate
a time difference according to the photographing time point of the main object feature
and the photographing time point of the auxiliary object feature; and calculate a motion
velocity based on the position difference and the time difference, and determine, when
the motion velocity is more than a preset motion velocity threshold, that the relative
position between the auxiliary object feature and the main object feature does not meet

the motion law of the object.

[ 00117] In some embodiments, the acquisition module 52 is further configured to:
acquire a first object picture that corresponds to the at least two different types of object
features; and determine, at least based on the first object picture, the photographing time
points and the photographing places that are associated with the object features

respectively.

[ 00118] In some embodiments, the acquisition module 52 is further configured to:
acquire an object face image corresponding to the face feature, an object body image
corresponding to the body feature and/or an object vehicle image corresponding to the
vehicle feature, respectively; and associate, when the object face image and the object
body image correspond to the same first object picture and have a preset spatial

relationship, the object face image with the object body image in the first object picture;
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associate, when the object face image and the object vehicle image correspond to the
same first object picture and have a preset spatial relationship, the object face image with
the object vehicle image in the first object picture; and associate, when the object body
image and the object vehicle image correspond to the same first object picture and have a
preset spatial relationship, the object body image with the object vehicle image in the

first object picture.

[ 00119] In some embodiments, when the at least two different types of object features
include the face feature, and after the object face image and the object vehicle image in
the first object picture are associated with each other, the acquisition module 52 is further
configured to: acquire, based on the object vehicle image, a second object picture
corresponding to the object vehicle image; and determine, based on the first object
picture and the second object picture, the photographing time points and the
photographing places that are associated with the object features respectively.

[ 00120] In some embodiments, when the at least two different types of object features
include the face feature, and after the object face image and the object body image in the
first object picture are associated with each other, the acquisition module 52 is further
configured to: acquire, based on the object body image, a third object picture
corresponding to the object body image; and determine, based on the first object picture
and the third object picture, the photographing time points and the photographing places

that are associated with the object features respectively.

[ 00121] In some embodiments, the preset spatial relationship includes at least one of:
an image coverage range of a first object associated image includes an image coverage
range of a second object associated image; the image coverage range of the first object
associated image partially overlaps with the image coverage range of the second object
associated image; or the image coverage range of the first object associated image links
with the image coverage range of the second object associated image. The first object
associated image includes one or more of the object face image, the object body image or
the object vehicle image, and the second object associated image includes one or more of
the object face image, the object body image or the object vehicle image.

[ 00122] In some embodiments, the search module 51 is further configured to: acquire

20



at least two search conditions; and search object features matching with any search

condition in the at least two search conditions from a database.

[ 00123] In some embodiments, the search condition includes at least one of an identity
search condition, a face search condition, a body search condition or a vehicle search
condition. The object feature is preliminarily associated with identity information, the
identity information being any one of identity card information, name information or

archival information.

[ 00124] In some embodiments, the search module 51 is further configured to: cluster,
with a sample feature of any search condition in the at least two search conditions as a
clustering center, object features in the database, and determine object features within a
preset range of the clustering center as the object features matching with the search

condition.

[ 00125] In order to implement the method for constructing object motion trajectory in
the above embodiment, the disclosure further provides another device for constructing
object motion trajectory. Specifically, referring to FIG. 6, FIG. 6 is a structural schematic
diagram of a device for constructing object motion trajectory according to another
embodiment provided by the disclosure.

[ 00126] As shown in FIG. 6, the device 600 for constructing object motion trajectory
provided by the embodiment may include a processor 61, a memory 62, an Input/Output
(1/O) device 63 and a bus 64.

[ 00127] The processor 61, the memory 62 and the 1/0 device 63 are respectively
connected to the bus 64. The memory 62 stores a computer program. The processor 61 is
configured to execute the computer program to implement the method for constructing

object motion trajectory in the above embodiment.

[ 00128] In the embodiment, the processor 61 may further be called a Central
Processing Unit (CPU). The processor 61 may be an integrated circuit chip, and has a
signal processing capability. The processor 61 may further be a universal processor, a
Digital Signal Processor (DSP), an Application Specific Integrated Circuit (ASIC), a
Field Programmable Gate Array (FPGA) or another Programmable Logic Device (PLD),
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discrete gate or transistor logical device, or discrete hardware component. The processor
61 may further be a Graphics Processing Unit (GPU), also called a display core, a visual
processor or a display chip that is a microprocessor specifically performing image
operation on a personal computer, a workstation, a gaming machine and some mobile
devices (such as a tablet and a smartphone). The GPU is intended to convert and drive
display information required by the computer system, and provide a scan signal to the
displayer to control correct display of the displayer. It is an important component that
connects the displayer to a mainboard of the personal computer, and also one of
important devices in "man-machine conversation”. As an important constituent in the
host of the computer, the graphics card undertakes the task of outputting and displaying a
pattern. The graphics card is very important for people engaged in professional graphic
design. The universal processor may be a microprocessor or the processor 51 may also be

any conventional processor and the like.

[ 00129] The disclosure further provides a computer readable storage medium. As
shown in FIG. 7, the computer readable storage medium 700 is configured to store a
computer program 71 which, when being executed by a processor, cause the processor to
implement the methods in the embodiments of the method for constructing object motion

trajectory provided by the disclosure.

[ 00130] When being realized in form of software functional unit and sold or used as an
independent product, the methods in the embodiments of the method for constructing
object motion trajectory provided by the disclosure may be stored in a device, such as a
computer readable storage medium. Based on such an understanding, the technical
solutions of the disclosure substantially or parts making contributions to the conventional
art or part of the technical solutions may be embodied in form of software product, and
the computer software product is stored in a storage medium, including a plurality of
instructions configured to enable a computer device (which may be a personal computer,
a server, a network device or the like) or a processor to execute all or part of the steps of
the method in each embodiment of the disclosure. The above-mentioned storage medium
includes: various media capable of storing program codes such as a U disk, a mobile hard
disk, a Read-Only Memory (ROM), a Random Access Memory (RAM), a magnetic disk

or an optical disk.
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[ 00131] The above are merely some implementations of the disclosure and not intended
to limit a scope of the disclosure. Any equivalent structure or equivalent process
transformation made according to the specification and accompanying drawings of the
disclosure, or direct or indirect utilization in other related technical fields are all included

in the scope of protection of the disclosure.
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CLAIMS
1. A method for constructing object motion trajectory, comprising:

acquiring at least two different types of object features matching with a search
condition, wherein the at least two different types of object features comprise at least two of

face features, body features or vehicle features;

acquiring photographing time points and photographing places that are respectively

associated with the at least two different types of object features; and

generating an object motion trajectory according to a combination of the
photographing time points and the photographing places that are respectively associated with

the at least two different types of object features.

2. The method of claim 1, wherein generating the object motion trajectory according to the
combination of the photographing time points and the photographing places that are
respectively associated with the at least two different types of object features further

comprises:

taking one type of object feature in the at least two different types of object features as
a main object feature, and the other type of object feature as an auxiliary object feature;

determining, according to a photographing time point and a photographing place that
are associated with the main object feature, as well as a photographing time point and a
photographing place that are associated with the auxiliary object feature, whether a relative
position between the auxiliary object feature and the main object feature meets a motion law

of an object; and

removing, in response to the relative position between the auxiliary object feature and
the main object feature not meeting the motion law of the object, the photographing time
point and the photographing place that are associated with the auxiliary object feature.
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3. The method of claim 2, wherein determining, according to the photographing time point
and the photographing place that are associated with the main object feature, as well as the
photographing time point and the photographing place that are associated with the auxiliary
object feature, whether the relative position between the auxiliary object feature and the main

object feature meets the motion law of the object further comprises:

calculating a position difference according to the photographing place of the main

object feature and the photographing place of the auxiliary object feature;

calculating a time difference according to the photographing time point of the main
object feature and the photographing time point of the auxiliary object feature; and

calculating a motion velocity based on the position difference and the time difference,
and determining, when the motion velocity is more than a preset motion velocity threshold,
that the relative position between the auxiliary object feature and the main object feature does
not meet the motion law of the object.

4. The method of claim 1 or 2, wherein acquiring the photographing time points and the
photographing places that are respectively associated with the at least two different types of
object features comprises:

acquiring a first object picture that corresponds to the at least two different types of

object features; and

determining, at least based on the first object picture, the photographing time points
and the photographing places that are respectively associated with the object features.

5. The method of claim 4, further comprising:

after acquiring the first object picture that corresponds to the at least two different

types of object features,

acquiring at least one of an object face image corresponding to the face feature, an
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object body image corresponding to the body feature or an object vehicle image

corresponding to the vehicle feature, respectively; and

associating, when the object face image and the object body image correspond to the
same first object picture and have a preset spatial relationship, the object face image with the
object body image in the first object picture; associating, when the object face image and the
object vehicle image correspond to the same first object picture and have a preset spatial
relationship, the object face image with the object vehicle image in the first object picture;
and associating, when the object body image and the object vehicle image correspond to the
same first object picture and have a preset spatial relationship, the object body image with the

object vehicle image in the first object picture.

6. The method of claim 5, further comprising:

when the at least two different types of object features comprise the face feature, and
after the object face image and the object vehicle image in the first object picture are

associated with each other,

acquiring, based on the object vehicle image, a second object picture corresponding to
the object vehicle image; and wherein

determining, at least based on the first object picture, the photographing time points
and the photographing places that are respectively associated with the object features

comprises:

determining, based on the first object picture and the second object picture, the
photographing time points and the photographing places that are respectively associated with

the object features.

7. The method of claim 5, further comprising:

when the at least two different types of object features comprise the face feature, and
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after the object face image and the object body image in the first object picture are associated

with each other,

acquiring, based on the object body image, a third object picture corresponding to the
object body image; and wherein

determining, at least based on the first object picture, the photographing time points
and the photographing places that are respectively associated with the object features

comprises:

determining, based on the first object picture and the third object picture, the
photographing time points and the photographing places that are respectively associated with

the object features.

8. The method of any one of claims 5 to 7, wherein

the preset spatial relationship comprises at least one of: an image coverage range of a
first object associated image comprises an image coverage range of a second object associated
image; the image coverage range of the first object associated image partially overlaps with
the image coverage range of the second object associated image; or the image coverage range
of the first object associated image links with the image coverage range of the second object

associated image,

the first object associated image comprises one or more of the object face image, the
object body image or the object vehicle image, and the second object associated image
comprises one or more of the object face image, the object body image or the object vehicle

image.

9. The method of claim 1, wherein acquiring the at least two different types of object features
matching with the search condition comprises:

acquiring at least two search conditions; and
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searching object features matching with any search condition in the at least two search

conditions from a database.

10. The method of claim 9, wherein the search condition comprises at least one of an identity
search condition, a face search condition, a body search condition or a vehicle search

condition,

wherein the object feature is preliminarily associated with identity information, the
identity information being one of identity card information, name information or archival

information.

11. The method of claim 9, wherein searching the object features matching with any search

condition in the at least two search conditions from the database comprises:

clustering, with a sample feature of the any search condition in the at least two search
conditions as a clustering center, object features in the database, and determining object
features within a preset range of the clustering center as the object features matching with the

search condition.

12. A device for constructing object motion trajectory, comprising a search module, an

acquisition module and a trajectory construction module, wherein

the search module is configured to acquire at least two different types of object
features matching with a search condition, wherein the at least two different types of object

features comprise at least two of face features, body features or vehicle features;

the acquisition module is configured to acquire photographing time points and
photographing places that are respectively associated with the at least two different types of
object features; and

the trajectory construction module is configured to generate an object motion
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trajectory according to a combination of the photographing time points and the photographing

places that are respectively associated with the at least two different types of object features.

13. The device for constructing object motion trajectory of claim 12, wherein the trajectory

construction module is further configured to:

take one type of object feature in the at least two different types of object features as a

main object feature, and the other type of object feature as an auxiliary object feature;

determine, according to a photographing time point and a photographing place that are
associated with the main object feature, as well as a photographing time point and a
photographing place that are associated with the auxiliary object feature, whether a relative
position between the auxiliary object feature and the main object feature meets a motion law

of an object; and

remove, in response to the relative position between the auxiliary object feature and
the main object feature not meeting the motion law of the object, the photographing time

point and the photographing place that are associated with the auxiliary object feature.

14. The device for constructing object motion trajectory of claim 13, wherein the trajectory

construction module is further configured to:

calculate a position difference according to the photographing place of the main object

feature and the photographing place of the auxiliary object feature;

calculate a time difference according to the photographing time point of the main

object feature and the photographing time point of the auxiliary object feature; and

calculate a motion velocity based on the position difference and the time difference,
and determine, when the motion velocity is more than a preset motion velocity threshold, that
the relative position between the auxiliary object feature and the main object feature does not

meet the motion law of the object.
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15. The device for constructing object motion trajectory of claim 12 or 13, wherein the

acquisition module is further configured to:

acquire a first object picture that corresponds to the at least two different types of

object features; and

determine, at least based on the first object picture, the photographing time points and

the photographing places that are respectively associated with the object features.

16. The device for constructing object motion trajectory of claim 15, wherein the acquisition

module is further configured to:

acquire at least one of an object face image corresponding to the face feature, an
object body image corresponding to the body feature or an object vehicle image
corresponding to the vehicle feature, respectively; and

associate, when the object face image and the object body image correspond to the
same first object picture and have a preset spatial relationship, the object face image with the
object body image in the first object picture; associate, when the object face image and the
object vehicle image correspond to the same first object picture and have a preset spatial
relationship, the object face image with the object vehicle image in the first object picture;
and associate, when the object body image and the object vehicle image correspond to the
same first object picture and have a preset spatial relationship, the object body image with the
object vehicle image in the first object picture.

17. The device for constructing object motion trajectory of claim 16, wherein the acquisition
module is further configured to: when the at least two different types of object features
comprise the face feature, and after the object face image and the object vehicle image in the

first object picture are associated with each other,
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acquire, based on the object vehicle image, a second object picture corresponding to

the object vehicle image; and

determine, based on the first object picture and the second object picture, the
photographing time points and the photographing places that are respectively associated with

the object features.

18. The device for constructing object motion trajectory of claim 16, wherein the acquisition
module is further configured to: when the at least two different types of object features
comprise the face feature, and after the object face image and the object body image in the

first object picture are associated with each other,

acquire, based on the object body image, a third object picture corresponding to the

object body image; and

determine, based on the first object picture and the third object picture, the
photographing time points and the photographing places that are respectively associated with

the object features.

19. The device for constructing object motion trajectory of any one of claims 16 to 18,

wherein

the preset spatial relationship comprises at least one of: an image coverage range of a
first object associated image comprises an image coverage range of a second object associated
image; the image coverage range of the first object associated image partially overlaps with
the image coverage range of the second object associated image; or the image coverage range
of the first object associated image links with the image coverage range of the second object

associated image, and

wherein the first object associated image comprises one or more of the object face
image, the object body image or the object vehicle image, and the second object associated

image comprises one or more of the object face image, the object body image or the object
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vehicle image.

20. The device for constructing object motion trajectory of claim 12, wherein the search
module is further configured to:

acquire at least two search conditions; and

search object features matching with any search condition in the at least two search

conditions from a database.

21. The device for constructing object motion trajectory of claim 20, wherein the search
condition comprises at least one of an identity search condition, a face search condition, a

body search condition or a vehicle search condition,

wherein the object feature is preliminarily associated with identity information, the
identity information being one of identity card information, name information or archival

information.

22. The device for constructing object motion trajectory of claim 20, wherein the search
module is further configured to:

cluster, with a sample feature of the any search condition in the at least two search
conditions as a clustering center, object features in the database, and determine object features
within a preset range of the clustering center as the object features matching with the search

condition.

23. A device for constructing object motion trajectory, comprising a processor and a memory
for storing a computer program, and the processor is configured to execute the computer
program to implement the steps of the method for constructing object motion trajectory of any
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one of claims 1 to 11.

24. A computer readable storage medium having stored therein a computer program which,
when being executed by a processor, causes the processor to implement the steps of the

method for constructing object motion trajectory of any one of claims 1 to 11.

25. A computer program product comprising instructions which, when being executed by a
processor, cause the processor to implement the method for constructing object motion
trajectory based on a picture of any one of claims 1 to 11.
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