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A SYSTEM AND METHOD FOR PROVIDING A SIMULATION OF A TRANSPORTATION NETWORK 

Field of the Invention

The present invention relates to a system and method for providing a simulation of a transportation network.

Background

Typically, for public transport network operators, a critical performance parameter relates to reliability of the service. For example, a way to measure reliability for rail networks is using Mean train-Km travelled Before a greater than 5-minute Failure (MKBF). It should be noted that “failure” can mean a stoppage. Currently, transport network monitoring centres typically show live train movement and positions. However, there is currently no indication for a duration that a train is stationary. 

Furthermore, even though there is a Train Regulation Page to be adhered to (the Train Regulation Page shows how late or early each train is, with respect to a timetable schedule), the information is not ‘live’ or ‘real time’ as the Train Regulation Page is only updated when trains arrive at a subsequent detection beacon. In addition, only a deviation from schedule is shown, and not train stoppage duration. This is an inaccurate measure of reliability.

Thus, it would be desirable to provide a system and method to address this shortcoming.

Summary 

In a first aspect, there is provided a system for providing a simulation of a transportation network, the system including data processors configured for carrying out the steps comprising:	record, using an image capture device, content from a third party display device;		transmit, to an interface module of a central processor, the content for merging by a video module of the central processor;								process, at a mining module of the central processor, merged content from the video module;												transmit, from the interface module, processed output from the mining module; and	display, at a user device, the processed output.

In a second aspect, there is provided a data processor implemented method for providing a simulation of a transportation network, the method comprising:					recording, using an image capture device, content from a third party display device;	transmitting, to an interface module of a central processor, the content for merging by a video module of the central processor;								processing, at a mining module of the central processor, merged content from the video module;												transmitting, from the interface module, processed output from the mining module; and	displaying, at a user device, the processed output.

[bookmark: _GoBack]In a final aspect, there is provided a central processor configured to be used in a system for providing a simulation of a transportation network, the central processor including at least one date processor configured to carry out the steps comprising:					receive, at an interface module of a central processor, content for merging by a video module of the central processor;								process, at a mining module of the central processor, merged content from the video module; and												transmit, from the interface module, processed output from the mining module.

It will be appreciated that the broad forms of the invention and their respective features can be used in conjunction, interchangeably and/or independently, and reference to separate broad forms is not intended to be limiting. 

Brief Description of the Drawings

A non-limiting example of the present invention will now be described with reference to the accompanying drawings, in which: 
 
FIG 1 is a flow chart of an example of a method for providing a simulation of a transportation network;
FIG 2 is a schematic diagram of an example of a system for providing a stimulation of a transportation network;
FIG 3 is a schematic diagram showing components of an example image capture device of the system shown in FIG 2;
FIG 4 is a schematic diagram showing components of an example central processor shown in FIG 2; 
FIG 5 is a schematic diagram showing components of an example output device shown in FIG 2; 
FIG 6 is an example output of content on a third-party display device of FIG 2; and
FIGs 7 to 12 show examples of processed output displayed on a user device of FIG 2.

Detailed Description 

Embodiments of the present invention provide users with a method and system for providing a simulation of a transportation network whilst allowing the simulation to be reproduced on a desired information system, whilst maintaining cyber security of the management of the transportation network. Preferably, the simulation can be defined and customised to provide desired information in the simulation.  

It should be appreciated that the simulation can relate to different types of output, for example, an immersive graphics-based output, a third party perspective graphics-based output, a text-based output, any combination of the aforementioned and so forth. 

An example of a system 200 for providing a simulation of a transportation network will now be described with reference to FIG 2. The various devices deployed in the system 200 as depicted in FIG 2 can be varied, as it should be appreciated that the functions carried out by the respective devices can be replicated by other devices not indicated in the system 200. 

In this example, the system 200 includes a plurality of end user devices 270, at least one image capture device 220 running a set of instructions for capturing image data, a communications network 250, a central processor 260, and a third-party display device 240. It should be noted that the third-party display device 240 need not be connected to the communications network 250. The at least one image capture device 220 captures content being displayed by the third-party display device 240, whereby the content can be, for example, a rail network operations control centre status screen depicting the rail network in near-real time. An example of the content shown on the third-party display device 240 is shown in FIG 6. It should be appreciate that while the content is graphics-based, specialist knowledge of rail network controllers/operators is required to interpret the information found in the content. For the sake of clarity, the information that can be gathered from FIG 6 includes location of trains, movement of trains, congestion points, and so forth. 

The at least one image capture device 220 communicates with the central processor 260 via the communications network 250. In addition, the central processor 260 is also in communication with the end user devices 270 via the communications network 250. The communications network 250 can be of any appropriate form, such as the Internet and/or a number of local area networks (LANs). Further details of respective components of the system 200 will be provided a following portion of the description. It will be appreciated that the configuration shown in FIG 2 is for the purpose of illustration only.

End user devices 270

The end user devices 270 of any of the examples herein may be, for example, a handheld computer device such as a smart phone, a laptop computer, a desktop computer, or any data processing device, with a capability to download and operate mobile applications, and be connectable to the communications network 250. An exemplary embodiment of the end user device 270 is shown in FIG 3. As shown, the device 270 includes the following components in electronic communication via a bus 311:

1.	a display 302;
2.	non-volatile memory 303;
3.	random access memory ("RAM") 304;
4.	data processor(s) 301;
5.	a transceiver component 305 that includes a transceiver(s); 
6.	an image capture module 310; and
7.	input controls 307. 

Although the components depicted in FIG 3 represent physical components, FIG 3 is not intended to be a hardware diagram; thus many of the components depicted in FIG 3 may be realized by common constructs or distributed among additional physical components. Moreover, it is contemplated that other existing and yet-to-be developed physical components and architectures may be utilized to implement the functional components described with reference to FIG 3. 
 
Central Processor 260

The central processor 260 is a hardware and software suite comprised of pre-programmed logic, algorithms and other means of processing information coming in, in order to send out information which is useful to the objective of the system in which the central processor 260 resides. For the sake of illustration, hardware which can be used by the central processor 260 will be described briefly herein.
The central processor 260 can broadly run proprietary software which uses lightweight image recognition algorithms to extract data from images captured from the at least one image capture device 220. The data being extracted is then processed at the central processor and transmitted to the end user devices 270 for display at the respective devices. The central processor 260 includes a plurality of modules to detect and monitor various operational criteria for the rail network.

The central processor 260 can be a standalone data processing device or can be provided by a commercial hosted service such as Amazon Web Services TM. An example of the standalone device 400 is shown in FIG 4.  

In this example, the device 400 is in communication with a communications network 250, as shown in FIG 2.  The device 400 is able to communicate with the end user devices 270, the at least one image capture device 220, and/or other processing devices, as required, over a communications network 250 or directly with the respective devices.  

The components of the device 400 can be configured in a variety of ways.  The components can be implemented entirely by software to be executed on standard computer server hardware, which may comprise one hardware unit or different computer hardware units distributed over various locations, some of which may require the communications network 250 for communication. 

In the example shown in FIG 4, the device 400 is a commercially available computer system based on a 32 bit or a 64 bit Intel architecture, and the processes and/or methods executed or performed by the device 400 are implemented in the form of programming instructions of one or more software components or modules (video module 410, mining module 415, attendance module 420, interface module 425) stored on non-volatile (e.g., hard disk) computer-readable storage 403 associated with the central processor 260.

The device 400 includes at least one or more of the following standard, commercially available, computer components, all interconnected by a bus 405: 

1.	random access memory (RAM) 406; and
2.	at least one central processing unit (CPU)  407.

Image capture device 220

The image capture device 220 of any of the examples herein may be, for example, a handheld computer capture device with image capture functionality such as a smart phone, a dedicated image capture device, or any data processing device with an image capture module, with a capability to capture images, and be connectable to the communications network 250. An exemplary embodiment of the image capture device 220 is shown in FIG 5. As shown, the device 270 includes the following components in electronic communication via a bus 511:

1.	non-volatile memory 503;
2.	random access memory ("RAM") 504;
3.	data processor(s) 501;
4.	a transceiver component 505 that includes a transceiver(s); 
5.	an image capture module 510; and
6.	input controls 507. 

Although the components depicted in FIG 5 represent physical components, FIG 5 is not intended to be a hardware diagram; thus many of the components depicted in FIG 5 may be realized by common constructs or distributed among additional physical components. Moreover, it is contemplated that other existing and yet-to-be developed physical components and architectures may be utilized to implement the functional components described with reference to FIG 5. 

Third-party display device 240

The third-party display device 240 of any of the examples herein may be, for example, any display panel that is configured to display the content as shown in FIG 6. The third-party display device 240 can be part of a proprietary system for monitoring rail networks on a separate data network, or can be a standalone display panel that is receiving content from the proprietary system as shown, for example, in FIG 6.

It should be appreciated that the system 200 can be deployed to provide advantages such as:

- providing a method for bridging information from a proprietary rail network monitoring system on a primary rail network to a separate oversight backup system on a different data network without compromising on cyber security;
- providing a simulation of train movement from the primary rail network with minimal time lag of less than five seconds compared to real time; and
- providing auditory cues in the simulation to detect high-risk events in the primary rail network. 

Referring to FIG 1, further details will now be provided for a method 100 for providing a simulation of a transportation network. It should be appreciated that the method 100 can be carried out in the system 200 (as illustrated in the following paragraphs), but can also be carried out in other systems. Furthermore, the method 100 is also configured to provide the same advantages as the system 200.

At step 105, at least one image capture device 220 is configured to capture content from the third party display device 240, for example, as shown in FIG 6. The at least one image capture device 220 can be a portable device or it can be mounted at a fixed location. For example, if a field of view of one image capture device 220 is insufficient to fully capture the content from the third party display device 240, other image capture devices 220 can be used capture the content in a manner whereby aggregated/merged output from the multiple image capture devices 220 is able to fully capture the content from the third party display device 240. It is preferable that the content is captured in high resolution so that more information can be mined from the content compared to if the content was captured in lower resolution.

At step 110, the content captured by the at least one image capture device 220 is transmitted to the central processor 260 via the interface module 425. The content captured by the at least one image capture device 220 can be consolidated/merged using the video module 402. It should be appreciated that consolidating/merging the content at the central processor 260 ensures that each image capture device 220 need not have high data processing capabilities. 

At step 115, the merged content is processed by the mining module 415 of the central processor 260. The mining module 415 is configured to carry out processing of the content to enable features such as:

i) determining a duration that a train is stationary;
ii) predicting congestion on rail tracks;
iii) identifying trains;
iv) determining if a train is manned;
v) determining last known train(s) location.

For the sake of illustration, illustrations of how features (i) to (v) are enabled will be provided.

i) Determining a duration that a train is stationary

The mining module 415 can be configured to trigger a start/stop of a timer once a train is ascertained to be stationary.

ii) Predicting congestion on rail tracks

The mining module 415 can be configured to monitor predefined parameters such as, for example, frequency of trains, stationary times of trains, train(s) location, and the like, to determine a likelihood of congestion on rail tracks so that remedial steps can be undertaken before congestion occurs.

iii) Identifying trains

The mining module 415 can also be configured to associate train service codes with trains based on the merged content.

iv) Determining if a train is manned

The mining module 415 can be configured to associate an identified train (as per part iii above) with driver check-in (for example, indicating attendance which can be received at the attendance module 420 of the central processor 260) at the identified train. For example, the attendance module 420 will receive a transmission when a train driver scans a visual indicia using a mobile phone as proof of attendance.   

v) Determining last known train(s) location

The mining module can be configured to store a last known train(s) location, as a back-up contingency measure in the event that the system 200 is non-operational.

At step 120, processed output from the mining module 415 is transmitted to the user devices 270 via the interface module 425 of the central processor 260. It should be appreciated that the user devices 270 can receive the processed output while running an appropriate app or via a secured web interface in order to maintain cyber security.

Finally, the processed output is displayed at the user devices 270 at step 125. It should be appreciated that the processed output can be known as a simulation of the primary rail network, as the processed output is generated from obtaining information from the content on the third-party display device 240. FIGs 7 to 10 show examples of the type of processed output which can be viewed on-demand at the user devices 270. 

FIG 7A shows content on the third party display device 240, while FIG 7B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 7B shows a simulation of the content on the third-party display device 240.      

FIG 8A shows content on the third party display device 240, while FIG 8B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 8B shows a an indication 810 of a duration of a train being stationary, ie 2 min 20 sec.

FIG 9A shows content on the third party display device 240, while FIG 9B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 9B shows a an indication 910 of recommendations to prevent congestion of the rail network from taking place.

FIG 10A shows content on the third party display device 240, while FIG 10B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 10B shows an indication 1010 of a train ID and the train’s fault history so that pre-emptive maintanance tasks can be carried out.

FIG 11A shows content on the third party display device 240, while FIG 11B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 11B shows an indication 1110 of a manned train.

FIG 12A shows content on the third party display device 240, while FIG 12B shows corresponding processed output at the user devices 270 post processing at the central processor 260. FIG 12B shows a timestamp 1210 of the content of the third party display device 240 as a back-up in the event that the content on the third party display device 240 is unavailable.

FIGs 7 to 12 are some examples of the processed output at the user devices 270. 

In addition, other than visual cues provided by the method 100 as illustrated in FIGs 7 to 12, the method 100 can also provide auditory alerts at the user devices 270 whenever pre-defined events occur, such as, for example, when a train has remained stationary for more than one minute, when trains are being operated manually (as opposed to being piloted automatically by the signalling system), and so forth. 

As discussed previously, it should be appreciated that the method 200 can be deployed to provide the same advantages as the system 100 even if the method 200 is not deployed in the system 100.

Throughout this specification and claims which follow, unless the context requires otherwise, the word “comprise”, and variations such as “comprises” or “comprising”, will be understood to imply the inclusion of a stated integer or group of integers or steps but not the exclusion of any other integer or group of integers.

Persons skilled in the art will appreciate that numerous variations and modifications will become apparent. All such variations and modifications which become apparent to persons skilled in the art, should be considered to fall within the spirit and scope that the invention broadly appearing before described.

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.	A system for providing a simulation of a transportation network, the system including data processors configured for carrying out the steps comprising:					record, using an image capture device, content from a third party display device;		transmit, to an interface module of a central processor, the content for merging by a video module of the central processor;								process, at a mining module of the central processor, merged content from the video module;												transmit, from the interface module, processed output from the mining module; and	display, at a user device, the processed output.    		

2.	The system of claim 1, wherein the transportation network is a rail network.

3.	The system of either claim 1 or 2, wherein the third party display device is part of a proprietary system for monitoring a rail network, the proprietary system having a separate data network.

4.	The system of any of claims 1 to 3, wherein the content for merging is from a plurality of image capture devices.

5.	The system of any of claims 1 to 4, wherein the mining module is configured to carry out processing of the merged content to enable at least one feature selected from a group comprising: determining a duration that a train is stationary; predicting congestion on rail tracks; identifying trains; determining if a train is manned; and determining last known train(s) location.

6.	The system of any of claims 1 to 5, wherein the processed output is a simulation of the transportation network.

7.	A data processor implemented method for providing a simulation of a transportation network, the method comprising:									recording, using an image capture device, content from a third party display device;	transmitting, to an interface module of a central processor, the content for merging by a video module of the central processor;								processing, at a mining module of the central processor, merged content from the video module;												transmitting, from the interface module, processed output from the mining module; and												displaying, at a user device, the processed output.    

8.	The method of claim 7, wherein the transportation network is a rail network.

9.	The method of either claim 7 or 8, wherein the third party display device is part of a proprietary system for monitoring a rail network, the proprietary system having a separate data network.

10.	The method of any of claims 7 to 9, wherein the content for merging is from a plurality of image capture devices.

11.	The method of any of claims 7 to 10, wherein the mining module is configured to carry out processing of the merged content to enable at least one feature selected from a group comprising: determining a duration that a train is stationary; predicting congestion on rail tracks; identifying trains; determining if a train is manned; and determining last known train(s) location.

12.	The method of any of claims 7 to 11, wherein the processed output is a simulation of the transportation network.

13.	A central processor configured to be used in a system for providing a simulation of a transportation network, the central processor including at least one date processor configured to carry out the steps comprising:									receive, at an interface module of a central processor, content for merging by a video module of the central processor;								process, at a mining module of the central processor, merged content from the video module; and												transmit, from the interface module, processed output from the mining module.

14.	The central processor of claim 13, wherein the mining module is configured to carry out processing of the merged content to enable at least one feature selected from a group comprising: determining a duration that a train is stationary; predicting congestion on rail tracks; identifying trains; determining if a train is manned; and determining last known train(s) location.







ABSTRACT

A SYSTEM AND METHOD FOR PROVIDING A SIMULATION OF A TRANSPORTATION NETWORK 

Embodiments of the present invention provide users with a method and system for providing a simulation of a transportation network whilst allowing the simulation to be reproduced on a desired information system, whilst maintaining cyber security of the management of the transportation network. Preferably, the simulation can be defined and customised to provide desired information in the simulation.
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