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The present disclosure relates to a pedestrian event detection method and device, an 
electronic apparatus, and a storage medium. The method comprises: acquiring coordinates of a 
target pedestrian in multi-frame to-be-processed images; acquiring coordinates of a preset 
space; and determining a pedestrian events occurring to the target pedestrian in the preset space 
according to the coordinates of the target pedestrian in the multi-frame to-be-processed images 
and the coordinates of the preset space. The embodiments of the present disclosure can 
improve the accuracy of detecting pedestrian events. 


	DETECTION METHOD AND DEVICE FOR PEDESTRIAN EVENTS, ELECTRONIC APPARATUS AND STORAGE MEDIUM
	TECHNICAL FIELD
	BACKGROUND
	SUMMARY

	According to one aspect of the present disclosure, there is provided a method of detecting a pedestrian event, comprising:
	acquiring coordinates of a target pedestrian in multi-frame to-be-processed images;
	acquiring coordinates of a preset space; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space.
	By the above method, the accuracy of detecting pedestrian events can be improved.
	In one possible implementation, acquiring coordinates of a target pedestrian in multi-frame to-be-processed images comprises:
	acquiring coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network.
	In this implementation, use of the deep neural network to acquire coordinates of the target pedestrian in multi-frame to-be-processed images enables coordinates of a target pedestrian to be acquired more rapidly and more accurately.
	In one possible implementation, the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining a first coordinate axis perpendicular to the preset line according to the coordinates of the preset line;
	determining projected coordinates of the target pedestrian in the multi-frame to-be-processed images on the first coordinate axis according to the coordinates of the target pedestrian in the multi-frame to-be-processed images; and
	determining that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respectively, wherein the target point represents an...
	According to this implementation, it is possible to detect a pedestrian cross-line event in a non-directional manner, thereby acquiring statistics such as the flow of people at subway stations, at train stations, and in squares, and the customer flow ...
	In one possible implementation, determining that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respectively comprises:
	determining an angle between a vector of a preset direction and a direction vector of the first coordinate axis;
	determining that the target pedestrian performs a pedestrian cross-line event in the preset direction relative to the preset line in the case where the angle is smaller than 90 , first projected coordinates and second projected coordinates of the proj...
	Based on this implementation, it is possible to detect an event for a pedestrian to cross a preset line in a preset direction, thereby acquiring statistics such as the number of people leaving a subway station and the number of people entering a subwa...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event;
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region; and
	determining that the target pedestrian performs the pedestrian stay event in the preset region in the case where the staying time is greater than or equal to a time threshold.
	Based on this implementation, it is determined that a target pedestrian performs a pedestrian stay event in a preset region when the staying time for the target pedestrian in the preset region is greater than or equal to a time threshold. As a result,...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian wandering event;
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region;
	determining a cumulative moving distance of the target pedestrian within the staying time; and
	determining that the target pedestrian performs the pedestrian wandering event in the preset region in the case where the staying time is greater than or equal to a time threshold and the cumulative moving distance is greater than or equal to a distan...
	Based on this implementation, it is determined that a target pedestrian performs a pedestrian wandering event in a preset region when the staying time for the target pedestrian in the preset region is greater than or equal to a time threshold and the ...
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises:
	determining a first timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the first time and a second timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the last ...
	determining the time interval between the second timestamp and the first timestamp as the staying time of the target pedestrian in the preset region.
	In this implementation, it is fine not to consider whether the target pedestrian leaves the preset region midway, but only to consider whether the time interval that the target pedestrian appears in the preset region twice is greater than or equal to ...
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises:
	determining a number of images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the ...
	determining a product of the number of images and the duration of each frame of the to-be-processed images as a cumulative duration of the target pedestrian in the preset region, and taking the cumulative duration as the staying time of the target ped...
	This implementation can be applied to the application scenarios not caring whether the target pedestrian leaves the preset region midway but considering the cumulative duration of the target pedestrian in the preset region.
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises:
	determining a maximum number of continuous images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the ...
	determining a product of the maximum number of continuous images and a duration of each frame of the to-be-processed images as a maximum duration of the target pedestrian in the preset region, and taking the maximum duration as the staying time of the...
	In this implementation, whether the target pedestrian leaves the preset region midway is taken into consideration, and the duration will be recalculated if the target pedestrian leaves the preset region midway. This implementation is applicable to the...
	In one possible implementation, determining a cumulative moving distance of the target pedestrian within the staying time comprises:
	determining the to-be-processed images in which the target pedestrian is in the preset region within the staying time as stay images respectively; and
	obtaining the cumulative moving distance of the target pedestrian within the staying time by accumulating the distances between the coordinates of the target pedestrian in two adjacent frames of the staying images.
	The cumulative moving distance determined in this implementation can better reflect the wandering of the target pedestrian in the preset region, thereby being helpful in enhancing the detection accuracy of pedestrian wandering events.
	In one possible implementation, the method further comprises:
	determining, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of the region where the target pedestrian appears...
	determining that the target pedestrian in the to-be-processed image is in the preset region when the area overlap value is greater than or equal to an overlap threshold.
	In this implementation, it is possible to judge whether the target pedestrian is within the preset region according to the area overlap value of the region where the target pedestrian appears and the preset region, thereby enhancing the accuracy of de...
	In one possible implementation, the coordinates of the target pedestrian include the coordinates of a bounding box containing the target pedestrian; and
	determining, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of the region where the target pedestrian appears...
	determining a first area of the overlapping region of a region contained in the bounding box in the to-be-processed image and the preset region according to the coordinates of the bounding box of the target pedestrian in any to-be-processed image of t...
	determining a ratio of the first area to an area of the region contained in the bounding box as the area overlap value.
	In this example, the area overlap value can be determined according to the ratio of the area of the overlapping region to the area of the bounding box of the target pedestrian, and the area overlap value determined in this way can better reflect the o...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	acquiring an invasion sensitivity coefficient;
	determining a second area of the overlapping region of the region contained in the bounding box in the to-be-processed image and the preset region according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to...
	determining that the target pedestrian performs the pedestrian invasion event in the preset region in the case where a ratio of the second area to the area of the region contained in the bounding box is greater than the invasion sensitivity coefficient.
	Based on this implementation, it is possible to detect timely that the pedestrian is invading in the application scenarios where pedestrian invasion is not desirable, so that the staff can timely notify the target pedestrian to leave the preset region.
	In one possible way of implementation, the method further comprises:
	issuing an alarm message in the case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	In this implementation, an alarm message will be issued in the case of detecting that the target pedestrian performs the pedestrian event in the preset space, so that the staff can detect the pedestrian event in time and take timely measures.
	In one possible implementation, the method further comprises:
	extracting attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset space; and
	outputting the attribute information of the target pedestrian.
	In this implementation, the attribute information of the target pedestrian will be output in the case of detecting that the target pedestrian performs the pedestrian event in the preset space, which helps the staff to find the target pedestrian.
	According to one aspect of the present disclosure, there is provided a pedestrian event detection device, comprising:
	a first acquiring module, configured to acquire coordinates of a target pedestrian in multi-frame to-be-processed images;
	a second acquiring module, configured to acquire coordinates of a preset space; and
	a first determining module, configured to determine a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the pr...
	In one possible implementation, the first acquiring module is configured to:
	acquire coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network.
	In one possible implementation, the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event; and
	the first determining module is configured to:
	determine a first coordinate axis perpendicular to the preset line according to the coordinates of the preset line;
	determine projected coordinates of the target pedestrian in the multi-frame to-be-processed images on the first coordinate axis according to the coordinates of the target pedestrian in the multi-frame to-be-processed images; and
	determine that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respectively, wherein the target point represents an i...
	In one possible implementation, the first determining module is configured to:
	determine an angle between a vector of a preset direction and a direction vector of the first coordinate axis;
	determine that the target pedestrian performs a pedestrian cross-line event in the preset direction relative to the preset line in the case where the angle is smaller than 90 , first projected coordinates and second projected coordinates of the projec...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event; and
	the first determining module is configured to:
	determine staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region; and
	determine that the target pedestrian performs the pedestrian stay event in the preset region in the case where the staying time is greater than or equal to a time threshold.
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian wandering event;
	the first determining module is configured to:
	determine staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region;
	determine a cumulative moving distance of the target pedestrian within the staying time; and
	determine that the target pedestrian performs the pedestrian wandering event in the preset region in the case where the staying time is greater than or equal to a time threshold and the cumulative moving distance is greater than or equal to a distance...
	In one possible implementation, the first determining module is configured to:
	determine a first timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the first time and a second timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the last ti...
	determine the time interval between the second timestamp and the first timestamp as the staying time of the target pedestrian in the preset region.
	In one possible implementation, the first determining module is configured to:
	determine a number of images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the pr...
	determine a product of the number of images and the duration of each frame of the to-be-processed images as a cumulative duration of the target pedestrian in the preset region, and taking the cumulative duration as the staying time of the target pedes...
	In one possible implementation, the first determining module is configured to:
	determine a maximum number of continuous images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the co...
	determine a product of the maximum number of continuous images and a duration of each frame of the to-be-processed images as a maximum duration of the target pedestrian in the preset region, and taking the maximum duration as the staying time of the t...
	In one possible implementation, the first determining module is configured to:
	determine the to-be-processed images in which the target pedestrian is in the preset region within the staying time as stay images respectively; and
	obtain the cumulative moving distance of the target pedestrian within the staying time by accumulating the distances between the coordinates of the target pedestrian in two adjacent frames of the stay images.
	In one possible implementation, the device further comprises:
	a second determining module, configured to determine, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of the r...
	a third determining module, configured to determine that the target pedestrian in the to-be-processed image is in the preset region when the area overlap value is greater than or equal to an overlap threshold.
	In one possible implementation, the coordinates of the target pedestrian include the coordinates of a bounding box containing the target pedestrian; and
	the second determining module is configured to:
	determine a first area of the overlapping region of a region contained in the bounding box in the to-be-processed image and the preset region according to the coordinates of the bounding box of the target pedestrian in any to-be-processed image of the...
	determine a ratio of the first area to an area of the region contained in the bounding box as the area overlap value.
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and
	the first determining module is configured to:
	acquire an invasion sensitivity coefficient;
	determine a second area of the overlapping region of the region contained in the bounding box in the to-be-processed image and the preset region according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-b...
	determine that the target pedestrian performs the pedestrian invasion event in the preset region in the case where a ratio of the second area to the area of the region contained in the bounding box is greater than the invasion sensitivity coefficient.
	In one possible implementation, the device further comprises:
	an alarming module, configured to issue an alarm message in the case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	In one possible implementation, the device further comprises:
	an extracting module, configured to extract attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset space; and
	an output module, configured to output the attribute information of the target pedestrian.
	According to one aspect of the present disclosure, there is provided an electronic apparatus comprising: one or more processors; and a memory configured to store executable instructions; wherein the one or more processors are configured to invoke the ...
	BRIEF DESCRIPTION OF THE DRAWINGS
	DETAILED DESCRIPTION

	In step S11, the coordinates of a target pedestrian in multi-frame to-be-processed images are acquired.
	In one possible implementation, acquiring coordinates of a target pedestrian in multi-frame to-be-processed images comprises: acquiring coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network. I...
	In one example, Hungarian algorithm (maximum matching in bipartite graph) and Kalman filtering may be used in the processing to determine the relationship between the coordinates of the target pedestrian in the multi-frame to-be-processed images and t...
	In step S12, coordinates of the preset space are acquired.
	In the embodiment of the present disclosure, the preset space may be a one-dimensional space, a two-dimensional space or a three-dimensional space. For example, the preset space may include a preset line and/or a preset region. The preset line may be ...
	In one possible implementation, the user can select two preset points in the captured area of a camera, and use the line connecting the two preset points as the preset line. In another possible implementation, the user may sequentially select a plural...
	In step S13, a pedestrian event occurring to the target pedestrian in the preset space is determined according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space.
	In the embodiments of the present disclosure, the pedestrian event may include one or more of a pedestrian cross-line event, a pedestrian stay event, a pedestrian wandering event, a pedestrian invasion event, and the like. The pedestrian cross-line ev...
	In one possible implementation, the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event. Based on this implementation, it is possible to detect the pedestrian cross-line event, thereby acquiring statist...
	As an example of this implementation, the pedestrian cross-line event can be divided into two types: a non-directional cross-line event and a directional cross-line event. The direction of crossing the line is not taken into consideration in the non-d...
	In one possible implementation, determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset spa...
	For instance, if the preset line serves as a second coordinate axis, the target point will be the intersection of the first coordinate axis and the second coordinate axis, i.e. the origin.
	According to this implementation, it is possible to detect a pedestrian cross-line event in a non-directional manner, thereby acquiring statistics such as the flow of people at subway stations, at train stations, and in squares, and the customer flow ...
	In this implementation, the coordinates of the preset line can be represented by the coordinates of two points on the preset line. Fig. 2 shows a schematic diagram of a pedestrian cross-line event in the pedestrian event detection method provided by a...
	Formula 1,
	namely, .
	In this implementation, the first coordinate axis may be the -axis in Fig. 2, and the direction vector of the present line can serve as the -axis.
	The coordinates of the target pedestrian may be the vertex coordinates of the bounding box of the target pedestrian. In Fig. 2,  represents a vertex of the bounding box of the target pedestrian, and the coordinates of  may be represented as , , e.g., ...
	Formula 2.
	For one frame of the to-be-processed images, if the vertexes of the bounding box of the target pedestrian in the to-be-processed image satisfy  and , it can be determined that the target pedestrian performs the pedestrian cross-line event relative to ...
	In one possible implementation, determining that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are respectively on both sides of a target point compris...
	Based on this implementation, it is possible to detect the event of a pedestrian crossing a preset line in a preset direction, thereby acquiring statistics such as the number of people leaving a subway station and the number of people entering a subwa...
	In this implementation, the direction vector of the first coordinate axis may be parallel to the first coordinate axis and may point to the positive direction of the first coordinate axis.
	Fig. 3 shows a schematic diagram of a pedestrian cross-line event in a preset direction in the pedestrian event detection method provided by an embodiment of the present disclosure. In the example shown in Fig. 3, the direction vector of the preset di...
	Formula 3,
	It is considered that the target pedestrian crosses the preset line in the preset direction, when the geometric center crosses the preset line from one side to the other in a direction consistent with the preset direction. If the direction vector ...
	Formula 4.
	For multi-frame to-be-processed images, if two frames of the to-be-processed images  and  satisfy , , and , it can be determined that the target pedestrian crosses the preset line in the preset direction, wherein  and  represent the sequence numbers o...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes one or more of the pedestrian stay event, the pedestrian wandering event and the pedestrian invasion event. Based on this implementation, it i...
	For example, exits of a subway station, airports, etc. are expected to be unobstructed, and no stay or wandering of people is expected, so a region at the exit of the subway station or the airport, etc. can be designated as the preset region correspon...
	As another example, in some controlled regions, such as military regions or temporary site protection regions, since no invasion is allowed, these regions can be used as the preset regions corresponding to pedestrian invasion events.
	In one possible implementation, determining a pedestrian event occurring to the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset sp...
	For instance, when it is determined, according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space, that the target pedestrian is in the preset region, it can be determined that...
	With this implementation, one or more of the pedestrian stay event, the pedestrian wandering event, and the pedestrian invasion event can be detected according to the conditions satisfied by the coordinates of the target pedestrian in the multi-frame ...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event; determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of...
	Based on this implementation, it is possible to determine that a target pedestrian performs a pedestrian stay event in a preset region in the case where the staying time of the target pedestrian in the preset region is greater than or equal to a time ...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian wandering event; determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinat...
	For instance, when the preset region is a subway station hall and the distance threshold is 3000 meters, if the staying time of the target pedestrian in the subway station hall is greater than or equal to the time threshold, and the cumulative moving ...
	Based on this implementation, it is possible to determine that a target pedestrian performs a pedestrian wandering event in a preset region, in the case where the staying time of the target pedestrian in the preset region is greater than or equal to a...
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises: ...
	In this implementation, it is fine not to consider whether the target pedestrian leaves the preset region midway, but only to consider whether the time interval between two appearances of the target pedestrian in the preset region is greater than or e...
	In one example, if the target pedestrian in any two frames of the multi-frame to-be-processed images is in the preset region, and the time interval between the timestamps of the two frames of the to-be-processed images is greater than or equal to the ...
	In an example, the timestamp when the target pedestrian appears in the preset region for the first time may be recorded as a reference timestamp, and if the time interval between the timestamp when the target pedestrian appears again in the preset reg...
	In an example, if the target pedestrian in any two frames of the multi-frame to-be-processed images is in a preset region, the time interval between the timestamps of the two frames of the to-be-processed images is greater than or equal to the time th...
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises: ...
	This implementation can be applied to the application scenarios not caring whether the target pedestrian leaves the preset region midway but considering the cumulative duration of the target pedestrian in the preset region.
	For instance, the product of the number of images and the duration of each frame of the to-be-processed images may be used as the cumulative duration of the target pedestrian in the preset region. For example, if the number of images is K and the dura...
	In one possible implementation, determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region comprises: ...
	In this implementation, whether the target pedestrian leaves the preset region midway is taken into consideration, and the duration will be recalculated if the target pedestrian leaves the preset region midway. This implementation is applicable to the...
	In one possible implementation, determining a cumulative moving distance of the target pedestrian within the staying time comprises: determining the to-be-processed images in which the target pedestrian is in the preset region within the staying time ...
	In this implementation, it is possible to consider only the moving distance of the target pedestrian in the preset region. If the target pedestrian leaves the preset region, the moving distance will not be considered. For example, if the target pedest...
	The cumulative moving distance determined in this implementation can better reflect the wandering of the target pedestrian in the preset region, thereby being helpful to enhance the detection accuracy of pedestrian wandering events.
	In one possible implementation, the coordinates of the geometric center of the bounding box of the target pedestrian can be determined as the coordinates of the target pedestrian, and whether the target pedestrian is in the preset region can be determ...
	As an example of this implementation, when the area of the preset region is much larger than that of the bounding box of the target pedestrian, for example, when the ratio of the area of the preset region to the area of the bounding box of the target ...
	In one possible implementation, the method further comprises: determining, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area o...
	In this implementation, whether the target pedestrian is within the preset region is determined according to the area overlap value of the region where the target pedestrian appears and the preset region.
	As an example of this implementation, the coordinates of the target pedestrian include the coordinates of a bounding box containing the target pedestrian; and determining, according to the coordinates of the target pedestrian in any to-be-processed im...
	In this example, the area overlap value can be determined according to the ratio of the area of the overlapping region to the area of the bounding box of the target pedestrian, and the area overlap value determined in this way can better reflect the o...
	As another example of this implementation, the overlapping region of the region contained in the bounding box and the preset region can be directly used as the area overlap value.
	As an example of this implementation, whether the target pedestrian is within the preset region may be determined according to the overlap degree of the region contained in the bounding box of the target pedestrian and the preset region in the case wh...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordi...
	In this implementation, the invasion sensitivity coefficient may represent the sensitivity to a pedestrian invasion into the preset region. In one example, the invasion sensitivity coefficient is negatively correlated with the sensitivity to the pedes...
	Based on this implementation, it is possible to detect timely any pedestrian is invading in the application scenarios where pedestrian invasion is not desirable, so that the staff can timely notify the target pedestrian to leave the preset region.
	In one possible implementation, a part of the bounding box of the target pedestrian (for example, the lower half of the bounding box of the target pedestrian) can be determined as the region where the target pedestrian appears. A third area of the reg...
	In one possible implementation, the method further comprises: issuing an alarm message in the case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	In this implementation, an alarm message will be issued in the case of detecting that the target pedestrian performs the pedestrian event in the preset space, so that the staff can detect the pedestrian event in time and take timely measures.
	In one possible implementation, in order to reduce the probability of frequent alarms, a cooling time can be set. Within the cooling time counted from the moment when the alarm message is issued, no alarm will be sent even if the alarm conditions are ...
	In one possible implementation, the method further comprises: extracting attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset space; and outputting the attribute...
	In this implementation, the attribute information of the target pedestrian may be information indicating the appearance characteristics or attributes of the target pedestrian. For example, the attribute information of the target pedestrian may include...
	As an example of this implementation, the deep learning technology can be adopted to identify the attributes of the target pedestrian, so as to obtain the attribute information of the target pedestrian.
	As an example of this implementation, outputting the attribute information of the target pedestrian may include: sending the attribute information of the target pedestrian to a preset terminal. In this example, while the attribute information of the t...
	In this implementation, the attribute information of the target pedestrian will be output in the case of detecting that the target pedestrian performs the pedestrian event in the preset space, which helps the staff to find the target pedestrian.
	Fig. 4 shows a schematic diagram of application scenarios of the pedestrian event detection method provided by an embodiment of the present disclosure. As shown in Fig. 4,  videos can be collected by the camera and processed by a server so as to deter...
	For different scenarios and applications, detection models for different pedestrian events may be arranged, for instance, it is possible to arrange detection models for one or more pedestrian events including a pedestrian cross-line event, a pedestria...
	This example of the present disclosure provides a pedestrian event detection method with a high detection rate, a low false detection rate, high real-time performance and reliability, and can be applied to large-scale and complex scenarios. It is appl...
	It should be understood that without violating the principle and the logics, the above method embodiments described in the present disclosure may be combined with one another to form a combined embodiment, which, due to limited space, will not be repe...
	In addition, the present disclosure further provides a pedestrian event detection device, an electronic apparatus, a computer-readable storage medium and a program, all of which can be used to implement any of the pedestrian event detection methods pr...
	Fig. 5 shows a block diagram of a pedestrian event detection device provided by an embodiment of the present disclosure. As shown in Fig. 5, the pedestrian event detection device comprises: a first acquiring module 51, configured to acquire coordinate...
	In one possible implementation, the first acquiring module 51 is configured to: acquire coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network.
	In one possible implementation, the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event; and the first determining module 53 is configured to: determine a first coordinate axis perpendicular to the pres...
	In one possible implementation, the first determining module 53 is configured to: determine an angle between a vector of a preset direction and a direction vector of the first coordinate axis; determine that the target pedestrian performs a pedestrian...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event; and the first determining module 53 is configured to: determine staying time of the target pedestrian in the preset r...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian wandering event; the first determining module 53 is configured to: determine staying time of the target pedestrian in the preset ...
	In one possible implementation, the first determining module 53 is configured to: determine a first timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the first time and a second timestamp of a to-be-proce...
	In one possible implementation, the first determining module 53 is configured to: determine a number of images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target ...
	In one possible implementation, the first determining module 53 is configured to: determine a maximum number of continuous images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordin...
	In one possible implementation, the first determining module 53 is configured to: determine the to-be-processed images in which the target pedestrian is in the preset region within the staying time as stay images respectively; and obtain the cumulativ...
	In one possible implementation, the device further comprises: a second determining module configured to determine, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coo...
	In one possible implementation, the coordinates of the target pedestrian include the coordinates of a bounding box containing the target pedestrian; and the second determining module is configured to: determine a first area of the overlapping region o...
	In one possible implementation, the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and the first determining module 53 is configured to: acquire an invasion sensitivity coefficient; determine a se...
	In one possible implementation, the device further comprises: an alarming module configured to issue an alarm message in the case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	In one possible implementation, the device further comprises: an extracting module configured to extract attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset spa...
	In the embodiments of the present disclosure, coordinates of the preset space are acquired by acquiring coordinates of the target pedestrian in multi-frame to-be-processed images, and pedestrian events occurring to the target pedestrian in the preset ...
	The embodiments of the present disclosure further provide another computer program product, configured to store computer readable instructions, which, when executed, cause a computer to execute operations of the method provided in any one of the above...
	The embodiments of the present disclosure further provide an electronic apparatus, comprising: one or more processors; and a memory configured to store executable instructions; wherein the one or more processors are configured to invoke the executable...
	The electronic apparatus may be provided as a terminal, a server, or an apparatus in other forms.
	What is claimed is:
	1. A method of detecting a pedestrian event, comprising:
	acquiring coordinates of a target pedestrian in multi-frame to-be-processed images;
	acquiring coordinates of a preset space; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space.
	2. The method according to claim 1, wherein acquiring coordinates of a target pedestrian in the multi-frame to-be-processed images comprises:
	acquiring coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network.
	3. The method according to claim 2, wherein the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining a first coordinate axis perpendicular to the preset line according to the coordinates of the preset line;
	according to the coordinates of the target pedestrian in the multi-frame to-be-processed images, determining projected coordinates of the target pedestrian in the multi-frame to-be-processed images on the first coordinate axis; and
	determining that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respectively, wherein the target point represents an...
	4. The method according to claim 3, wherein determining that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respecti...
	determining an angle between a vector of a preset direction and a direction vector of the first coordinate axis;
	determining that the target pedestrian performs a pedestrian cross-line event in the preset direction relative to the preset line, in the case where the angle is smaller than 90 , first projected coordinates and second projected coordinates of the pro...
	5. The method according to any one of claims 1 to 4, wherein the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event;
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region; and
	determining that the target pedestrian performs the pedestrian stay event in the preset region in the case where the staying time is greater than or equal to a time threshold.
	6. The method according to any one of claims 1 to 5, wherein the preset space includes a preset region, and the pedestrian event includes a pedestrian wandering event;
	determining a pedestrian event occurring to the target pedestrian in the preset space, according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region;
	determining a cumulative moving distance of the target pedestrian within the staying time; and
	determining that the target pedestrian performs the pedestrian wandering event in the preset region in the case where the staying time is greater than or equal to a time threshold and the cumulative moving distance is greater than or equal to a distan...
	7. The method according to claim 5 or 6, wherein determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset r...
	determining a first timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the first time and a second timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the last ...
	determining a time interval between the second timestamp and the first timestamp as the staying time of the target pedestrian in the preset region.
	8. The method according to claim 5 or 6, wherein determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset r...
	determining a number of images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images, according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the...
	determining a product of the number of images and a duration of each frame of the to-be-processed images as a cumulative duration of the target pedestrian in the preset region, and taking the cumulative duration as the staying time of the target pedes...
	9. The method according to claim 5 or 6, wherein determining staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset r...
	determining a maximum number of continuous images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images, according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the...
	determining a product of the maximum number of continuous images and a duration of each frame of the to-be-processed images as a maximum duration of the target pedestrian in the preset region, and taking the maximum duration as the staying time of the...
	10. The method according to claim 6, wherein determining a cumulative moving distance of the target pedestrian within the staying time comprises:
	determining the to-be-processed images in which the target pedestrian is in the preset region within the staying time as stay images respectively; and
	obtaining the cumulative moving distance of the target pedestrian within the staying time by accumulating the distances between the coordinates of the target pedestrian in every two adjacent frames of the stay images.
	11. The method according to any one of claims 5 to 10, wherein the method further comprises:
	determining, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of an area where the region the target pedestrian...
	determining that the target pedestrian in the to-be-processed image is in the preset region, when the area overlap value is greater than or equal to an overlap threshold.
	12. The method according to claim 11, wherein the coordinates of the target pedestrian include the coordinates of a bounding box surrounding the target pedestrian; and
	determining, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of the region where the target pedestrian appears...
	determining a first area of an overlapping region of a region surrounded by the bounding box in the to-be-processed image with the preset region, according to the coordinates of the bounding box of the target pedestrian in any to-be-processed image of...
	determining a ratio of the first area to an area of the region surrounded by the bounding box as the area overlap value.
	13. The method according to any one of claims 1 to 12, wherein the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and
	determining a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset space comprises:
	acquiring an invasion sensitivity coefficient;
	determining a second area of an overlapping region of the region surrounded by the bounding box in the to-be-processed image with the preset region, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame ...
	determining that the target pedestrian performs the pedestrian invasion event in the preset region in the case where a ratio of the second area to the area of the region contained in the bounding box is greater than the invasion sensitivity coefficient.
	14. The method according to any one of claims 1 to 13, wherein the method further comprises:
	issuing an alarm message in a case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	15. The method according to any one of claims 1 to 14, wherein the method further comprises:
	extracting attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset space; and
	outputting the attribute information of the target pedestrian.
	16. A pedestrian event detection device, comprising:
	a first acquiring module, configured to acquire coordinates of a target pedestrian in multi-frame to-be-processed images;
	a second acquiring module, configured to acquire coordinates of a preset space; and
	a first determining module, configured to determine a pedestrian event occurring to the target pedestrian in the preset space according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the pr...
	17. The device according to claim 16, wherein the first acquiring module is configured to:
	acquire coordinates of the target pedestrian in the multi-frame to-be-processed images by means of a deep neural network.
	18. The device according to claim 17, wherein the preset space includes a preset line, and the pedestrian event includes a pedestrian cross-line event; and
	the first determining module is configured to:
	determine a first coordinate axis perpendicular to the preset line according to the coordinates of the preset line;
	determine projected coordinates of the target pedestrian in the multi-frame to-be-processed images on the first coordinate axis according to the coordinates of the target pedestrian in the multi-frame to-be-processed images; and
	determine that the target pedestrian performs the pedestrian cross-line event relative to the preset line in the case where any two of the projected coordinates are on both sides of a target point respectively, wherein the target point represents an i...
	19. The device according to claim 18, wherein the first determining module is configured to:
	determine an angle between a vector of a preset direction and a direction vector of the first coordinate axis;
	determine that the target pedestrian performs a pedestrian cross-line event in the preset direction relative to the preset line in the case where the angle is smaller than 90 , first projected coordinates and second projected coordinates of the projec...
	20. The device according to any one of claims 16 to 19, wherein the preset space includes a preset region, and the pedestrian event includes a pedestrian stay event; and
	the first determining module is configured to:
	determine staying time of the target pedestrian in the preset region according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region; and
	determine that the target pedestrian performs the pedestrian stay event in the preset region in the case where the staying time is greater than or equal to a time threshold.
	21. The device according to any one of claims 16 to 20, wherein the preset space includes a preset region and the pedestrian event includes pedestrian wandering event;
	the first determining module is configured to:
	determine staying time of the target pedestrian in the preset region, according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the preset region;
	determine a cumulative moving distance of the target pedestrian within the staying time; and
	determine that the target pedestrian performs the pedestrian wandering event in the preset region in the case where the staying time is greater than or equal to a time threshold and the cumulative moving distance is greater than or equal to a distance...
	22. The device according to claim 20 or 21, wherein the first determining module is configured to:
	determine a first timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the first time and a second timestamp of a to-be-processed image when the target pedestrian appears in the preset region for the last ti...
	determine a time interval between the second timestamp and the first timestamp as the staying time of the target pedestrian in the preset region.
	23. The device according to claim 20 or 21, wherein the first determining module is configured to:
	determine a number of images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the coordinates of the pr...
	determine a product of the number of images and a duration of each frame of the to-be-processed images as a cumulative duration of the target pedestrian in the preset region, and take the cumulative duration as the staying time of the target pedestria...
	24. The device according to claim 20 or 21, wherein the first determining module is configured to:
	determine a maximum number of continuous images in which the target pedestrian is in the preset region in the multi-frame to-be-processed images according to the coordinates of the target pedestrian in the multi-frame to-be-processed images and the co...
	determine a product of the maximum number of continuous images and a duration of each frame of the to-be-processed images as a maximum duration of the target pedestrian in the preset region, and take the maximum duration as the staying time of the tar...
	25. The device according to claim 21, wherein the first determining module is configured to:
	determine the to-be-processed images in which the target pedestrian is in the preset region within the staying time as stay images respectively; and
	obtain the cumulative moving distance of the target pedestrian within the staying time by accumulating the distances between the coordinates of the target pedestrian in every two adjacent frames of the stay images.
	26. The device according to any one of claims 20 to 25, wherein the device further comprises:
	a second determining module, configured to determine, according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-be-processed images and the coordinates of the preset region, an area overlap value of an ar...
	a third determining module, configured to determine that the target pedestrian in the to-be-processed image is in the preset region when the area overlap value is greater than or equal to an overlap threshold.
	27. The device according to claim 26, wherein the coordinates of the target pedestrian include the coordinates of a bounding box surrounding the target pedestrian; and
	the second determining module is configured to:
	determine a first area of an overlapping region of a region surrounded by the bounding box in the to-be-processed image with the preset region, according to the coordinates of the bounding box of the target pedestrian in any to-be-processed image of t...
	determining a ratio of the first area to an area of the region surrounded by the bounding box as the area overlap value.
	28. The device according to any one of claims 16 to 27, wherein the preset space includes a preset region, and the pedestrian event includes a pedestrian invasion event; and
	the first determining module is configured to:
	acquire an invasion sensitivity coefficient;
	determine a second area of an overlapping region of the region surrounded by the bounding box in the to-be-processed image with the preset region according to the coordinates of the target pedestrian in any to-be-processed image of the multi-frame to-...
	determine that the target pedestrian performs the pedestrian invasion event in the preset region in the case where a ratio of the second area to the area of the region contained in the bounding box is greater than the invasion sensitivity coefficient.
	29. The device according to any one of claims 16 to 28, wherein the device further comprises:
	an alarming module, configured to issue an alarm message in a case of detecting that the target pedestrian performs the pedestrian event in the preset space.
	30. The device according to any one of claims 16 to 29, wherein the device further comprises:
	an extracting module, configured to extract attribute information of the target pedestrian in the case of detecting that the target pedestrian performs the pedestrian event in the preset space; and
	an output module, configured to output the attribute information of the target pedestrian.
	31. An electronic apparatus, comprising:
	32. A computer readable storage medium having computer program instructions stored thereon, wherein the computer program instructions, when executed by the processors, implement the method according to any one of claims 1 to 15.
	33. A computer program including a computer-readable code, wherein when the computer-readable code operates in an electronic apparatus, a processor of the electronic apparatus implements the method according to any one of claims 1 to 15.
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