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METHOD FOR CATALOGUING AND ACCESSING DIGITAL CINEMA FRAME CONTENT

BACKGROUND

[0001] Ubiquitous remote access t o application programs and data has become

commonplace as a result of the growth and availability of broadband and wireless network

access. In addition, users are accessing application programs and data using an ever-growing

variety of client devices (e.g., mobile devices, table computing devices,

laptop/notebook/desktop computers, etc.). Data may be communicated to the mobile device

from a remote server over a 3G and 4G mobile data networks or wireless networks such as

WiFi and WiMax. Most mobile devices have access t o the Internet and are able to interact with

various types of application programs.

[0002] However, with respect to certain classes of devices (e.g., mobile devices

accessing data over slower networks) remote access t o cinematic productions is somewhat

problematic in high latency settings, such as in mobile data networks or where there is a

requirement for high bandwidth. Cinematic productions are a sequence of images that are

pre-assembled into an animation, as opposed to video streaming. In addition, because the

mobile devices have no knowledge of data until it is received, an end user typically must wait

for image data to be provided before a request to view the imagery can be made. In other

environments, quick sampling of the image data may lead to missed frames. In yet other

environments, if a server is producing frames quicker than the client can consume them, the

client may not be able to show all of the frames. While this may be desirable in order to keep

up with the server, there are other situations where such a mode of operation is not

acceptable, such as in radiology, where a clinician may miss a frame with abnormal pathology,

resulting in misdiagnosis. In other environments, if the server is generating frames in an on-



demand fashion, every time a frame is requested by a client it has t o be generated or re

generated, thus consuming server resources.

SUMMARY

[0003] Disclosed herein are systems and methods for remotely accessing a cinematic

production. In accordance with some implementations, there is provided a method of

providing remote access to a cinematic production. The method may include generating a

frame from the cinematic production at a server, generating a frame descriptor associated with

the frame at the server, storing the frame in a first memory, storing the frame descriptor in a

catalogue in a second memory, and synchronizing the catalogue with a remote client. The

frame descriptor may be provided for requesting the frame.

[0004] In accordance with some implementations, there is provided another method

for remotely accessing a cinematic production. The method may include receiving a catalogue

of frame descriptors from a server, requesting a frame of the cinematic production from the

server using at least one frame identifier from the catalogue as a request, receiving the frame

from the server, and caching the frame in a cache.

[0005] Other systems, methods, features and/or advantages will be or may become

apparent to one with skill in the art upon examination of the following drawings and detailed

description. It is intended that all such additional systems, methods, features and/or

advantages be included within this description and be protected by the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The components in the drawings are not necessarily t o scale relative t o each

other. Like reference numerals designate corresponding parts throughout the several views.



[0007] Fig. 1 is a simplified block diagram illustrating a system for providing remote

access t o a cinematic production from a mobile device via a computer network;

[0008] Fig. 2 is a simplified block diagram illustrating operation of the remote access

program;

[0009] Fig. 3 illustrates the system of Fig. 1 in greater detail;

[0010] Fig. 4 illustrates a flow diagram of example operations performed within the

system of Figs. 1-3; and

[0011] Fig. 5 shows an exemplary computing environment in which example

embodiments and aspects may be implemented.

DETAILED DESCRIPTION

[0012] Unless defined otherwise, all technical and scientific terms used herein have

the same meaning as commonly understood by one of ordinary skill in the art. Methods and

materials similar or equivalent t o those described herein can be used in the practice or testing

of the present disclosure. While implementations will be described for remotely accessing and

viewing cinematic productions, it will become evident t o those skilled in the art that the

implementations are not limited thereto, but are applicable for remotely accessing any audio,

video or still imagery via a mobile device.

[0013] Referring t o Fig. 1, a system 100 for providing remote access t o a cinematic

production via a computer network. The system comprises a client computer 112A or 112B,

such as a wireless handheld device such as, for example, an IPHONE 112A or a BLACKBERRY

112B -connected via a computer network 110 such as, for example, the Internet, t o server

computer 102B. The client computer may also be an IPAD or ANDROID-base computing device.

The server computer 102B is connected, for example, via the computer network 110 t o a Local

Area Network (LAN) 109 or may be directly connected t o the computer network 110. For



example, the LAN 109 is an internal computer network of an institution such as a hospital, a

bank, a large business, or a government department. Typically, such institutions still use a

mainframe computer 102A and a database 108 connected to the LAN 109. Numerous

application programs may be stored in memory 106A of the mainframe computer 102A and

executed on a processor 104A. Similarly, numerous application programs may be stored in

memory 106B of the server 102B and executed on a processor 104B. The mainframe computer

102A, the server 102B and the client computers 112A/112B may be implemented using

hardware such as that shown in the general purpose computing device of Fig. 5. In accordance

with aspects of the present disclosure, remote access t o cinematic productions may be

provided to, for example, a handheld wireless device (clients 112A/112B) by an application

program executing on the processor 104B of the server computer 102B, as described with

reference to Fig. 4.

[0014] A user interface program (not shown) may be designed for providing user

interaction via a hand-held wireless device for displaying data and/or imagery in a human

comprehensible fashion and for determining user input data in dependence upon received

user instructions for interacting with the application program using, for example, a graphical

display with touch-screen 114A or a graphical display 114B and a keyboard 116B of the

handheld wireless device 112A, 112B, respectively. For example, the user interface program is

performed by executing executable commands on processor 118A, 118B of the client computer

112A, 112B with the commands being stored in memory 120A, 120B of the client computer

112A, 112B, respectively.

[0015] Alternatively, the user interface program is executed on the server computer

102B which is then accessed via an URL by a generic client application such as, for example, a

web browser executed on the client computer 112A, 112B. The user interface is implemented

using, for example, Hyper Text Markup Language HTML 5.



[0016] The user interface program may provide a function t o enter and exit a

cinematic viewing mode. The user interface program may enable the user t o forward reverse,

pause and stop the viewing of the cinematic production. The user interface program may also

display the actual frames per second (FPS), throttle the speed of the cinematic production,

provide a looping feature, and provide an Indicator t o signal that caching/buffering of images

of the cinematic production is complete.

[0017] A remote access program may be executing on the client (see, Fig. 3) that

determines control data in cooperation with user input data received from the user interface

program and provides the same t o server 102B. The remote access program may be executed

using the processor 118A, 118B of the client computer 112A, 112B, respectively. Alternatively,

the remote access program may be executing on the processor 104B of the server computer

102B and accessed by a URL through a LAN 109 connection via computer network 110, as

illustrated in Fig. 1. The operation of the remote access program is performed in cooperation

with a state model of the application program, as illustrated in Fig. 2. When executed, the

remote access program updates the state model in dependence upon user input data received

from a user interface program, generates control data in dependence upon the updated state

model, and provides the same t o the application program. Upon receipt of application data or

the cinematic production, the remote access program updates the state model in dependence

upon the application data received from the application program, generates application

representation data in dependence upon the updated state model, and provides the same t o

the user interface program.

[0018] The state model comprises an association of logical elements of the

application program with corresponding states of the application program with the logical

elements being in a hierarchical order. The state model may be determined such that each of

the logical elements is associated with a corresponding state of the application program.



Further, the state model may be determined such that the logical elements are associated with

user interactions. For example, the logical elements of the application program are determined

such that the logical elements comprise transition elements with each transition element

relating a change of the state model t o one of control data and application representation data

associated therewith.

[0019] With reference to Fig. 3, there is shown the system of Fig. 1 in greater detail.

As illustrated, implementations of the present disclosure may include the server 102B and

client(s) 112A/112B. More than one server may be implemented, as well as any number of

clients. The server 102B begins by generating frames 202 from a cinematic production and

placing them into a cache 208. The generated frames 202 are retained in the cache 208, such

that the server 102B does not need to regenerate frames 202 that have been previously

generated. Each frame 202 may be one of many single images that comprise the cinematic

production. A descriptor 204 of the frame is placed into a data structure (catalogue 206). The

cache 208 and the catalogue 206 may be stored in a memory of the server, as described with

reference to the general purpose computing device shown in Fig. 5. However, in accordance

with implementations of the present disclosure, the frames 202 in the cache 208 and the

associated frame descriptor 204 in the catalogue 206 are separately maintained (i.e.,

decoupled) in the memory of the server 102B. The memory may be any type of storage media,

such as RAM, a hard disk, a solid state drive, optical media, etc.

[0020] The client 112A/112B may initiate the production of frames sending a request

t o the server 102B, or the server 102B may begin generating the frames autonomously. In

generating the frames 202, the server 102B also generates the frame descriptor 204. For

example, the frame descriptor 204 includes at least an identifier, such as random number or

other association that is used t o lookup the frame 202. The frame descriptor 204 may also be a

combination of the identifier and associated metadata (e.g., a MRI slice number, a time, image



dimensions, file format, author, etc.) provided by an application that created the cinematic

production. For example, the MRI slice number may be generated by a scanning device. The

catalogue 206, comprised of frame descriptors 204, may grow or be changed dynamically by

the server 102B in accordance with the frames generated and/or removed or a combination of

both.

[0021] The client 112A/112B may observe the catalogue 206 through a

synchronization technique. For example, PUREWEB, available from Calgary Scientific, Inc. of

Calgary, Alberta, may be used t o synchronize the catalogue 206 between the server 102B and

the client 112A/112B. Other communications techniques may be use for synchronization. The

catalogue 206 may be partially synchronized between the server 102B and the client

112A/112B by transmitting only changes t o the catalogue 206 (modifications, additions and/or

deletions of frame descriptors) or fully synchronized by transmitting the entire catalogue 206.

A combination of partial and full synchronizations may be used depending on a configuration

setting. Thus, the client 112A/112B maintains a duplicate of catalogue that is stored on the

server 102B. As will be described below, using the catalogue 206, a remote access program

216 executing on the processor 104A/104B of the client 112A/112B may select what frames t o

view, and how to view the frames (e.g., where to start viewing frames, whether to skip frames

for faster speed, etc.). Using the state manager (See, Fig. 2), an application state of the server

102B can be synchronized with client 112A/112B as frames 202 are generated, such that the

synchronization of the catalogue 206 can be a dynamic process with the client 112A/112B

observing the catalogue 206 as it is changing at the server 102B.

[0022] In some implementations, the client 112A/112B may be provided with a local

cache 214 to store one or more request frames 210 from the server. If the client already has a

frame 202 in its cache, the client 112A/112B need not request the frame from the server 102B,

but rather may retrieve it from the local cache 214 for display. This serves t o reduce



bandwidth requirements and lag time, thus increasing the perceived responsiveness of the

client 112A/112B.

[0023] With the system illustrated in Fig. 3, the local cache 214 may hold, for

example, approximately 100-200 images. The operation of the cache 214 as it relates to

playback at the client device 112A/112B is as follows. If the cache is set to 200 frames; then let

C = current frame being seen by the user and M = total number of frames (slices) in series. The

notation '[' or ']' indicates inclusive and the notation '(' o r ')' indicate exclusive. The first frame

played will be "C" and the range of frames played is calculated as follows:

If <= 200, [0, M ] is played.

else If C-100 is < 0, [0-200) is played.

else If C+100 is >= M, [M-200, M] is played

else [C-100, C+100) is played.

[0024] In addition to the above, the size of the local cache 214 may be configurable.

JPEG Images may be transmitted having a quality of between 85 and 100 to provide for

memory management of the cache size.

[0025] Fig. 4 illustrates a flow diagram 300 of example operations performed within

the system of Figs. 1-3. In general, the server 102B performs a cinematic production process

302 that may spawn three separate processes. A first process generates and caches frames,

and creates the frame descriptors that are placed in the catalogue (304).

[0026] A second process is a synchronization process that synchronizes the catalogue

with one or more clients (306). In accordance with aspects of the present disclosure, the

catalogue 206 may be simultaneously synchronized with plural clients. Each of the clients

receives the catalogue 206 and remains in synchronism with the server 102B and each other.

From the catalogue 206, the client 112A/112B is able t o select desired frames for viewing

before frames are received at the client 112A/112B from the server 102B. In other words, the



client 112A/112B knows in advance what is stored in the cache of the server 102B because of

the information contained in the catalog 206.

[0027] A third process provides frame data to the client in response t o a client

request. The server may receive a request from the client (308). The client 112A/112B may

request frames 202 using the identifier component of the frame descriptor in the catalogue

206. For example, the metadata of the frame descriptor 204 may be used on the client

112A/112B as search criteria, whereby an end user may run a search against the metadata to

retrieve frames from the server 112A (or cache 214, as described below) that correspond to

the search results. Because the metadata is linked to the identifier in the frame descriptor 204,

the client 112A/112B is able t o request the appropriate frame (or frames) using the

identifier(s). In another example, the metadata may be a timestamp. In yet another example,

the client 112A/112B may generate a globally unique identifier (GUID) that is passed t o the

server as an identifier. The client 112A/112B may request frames 202 using identifiers in the

frame descriptors 204 associated with a range of timestamps of interest. The client 112A/112B

may specify a maximum frame rate to limit the size of the frame cache 214. The frame rate

may be between 15 and 30 FPS for images having a size of approximately 512 x 512 pixels. A

higher frame rate of approximately 45 FPS may be achieved where smaller image sizes are

communicated to the client 112A/112B. The client 112A/112B may also specify an encoding

quality of the frames to be transferred, a destination path and/or a list of frames using GUIDs.

[0028] At 310, the requested frames are returned by the server to the client. The

server 102B may add the frames to the cache 208 as raw RGB images and encoded in

accordance with the client request. The GUID and metadata may be added t o the frame

catalogue 206 as the frames are added t o the cache 208. The frames 202 may be transmitted

by any communication technique to the client 112A/112B and stored in the cache 214. For



example, a MIME type may be specified (e.g., image/x-tile, image/jpeg or image/png or other).

Once the client 112A/112B buffers enough data, the client will begin playback of the images.

[0029] In some implementations, the client request may be in a message that

contains at least one or more identifiers. The client may also send the metadata component of

the frame descriptor in the message. The server responds by sending the requested frame(s)

to the client in a message. The client unpacks the frames from the message and places the

frames in the local cache. The frames may then be processed by the graphics subsystem of

client and displayed to the end user.

[0030] In accordance with some implementations, the system 100 may buffer a

minimum number of frames for playback on the client 112A/112B within approximately one

minute. The playback of may begin within ten seconds of a user activating the cinematic

viewing mode within the user interface program.

[0031] It is noted that processes of Fig. 4 of generating the frames and catalogue,

synchronization of catalogue, and frame request(s)/serving may be performed simultaneously

and asynchronously.

[0032] In some implementations, synchronization of the catalogue on plural clients

may be used in a collaboration setting where different clients can independently choose

different views. For example, if a client is connected to the server by a slow network

connection, the client may skip frames, whereas a client connected by a faster network

connection may receive all frames. However, each of the clients in the collaboration receives

and interacts with the same cinematic production.

[0033] Fig. 5 shows an exemplary computing environment in which example

embodiments and aspects may be implemented. The computing system environment is only

one example of a suitable computing environment and is not intended to suggest any

limitation as t o the scope of use or functionality.



[0034] Numerous other general purpose or special purpose computing system

environments or configurations may be used. Examples of well known computing systems,

environments, and/or configurations that may be suitable for use include, but are not limited

to, personal computers, server computers, handheld or laptop devices, multiprocessor

systems, microprocessor-based systems, network personal computers (PCs), minicomputers,

mainframe computers, embedded systems, distributed computing environments that include

any of the above systems or devices, and the like.

[0035] Computer-executable instructions, such as program modules, being executed

by a computer may be used. Generally, program modules include routines, programs, objects,

components, data structures, etc. that perform particular tasks or implement particular

abstract data types. Distributed computing environments may be used where tasks are

performed by remote processing devices that are linked through a communications network or

other data transmission medium. In a distributed computing environment, program modules

and other data may be located in both local and remote computer storage media including

memory storage devices.

[0036] With reference to Fig. 5, an exemplary system for implementing aspects

described herein includes a computing device, such as computing device 500. In its most basic

configuration, computing device 500 typically includes at least one processing unit 502 and

memory 504. Depending on the exact configuration and type of computing device, memory

504 may be volatile (such as random access memory (RAM)), non-volatile (such as read-only

memory (ROM), flash memory, etc.), or some combination of the two. This most basic

configuration is illustrated in Fig. 5 by dashed line 506.

[0037] Computing device 500 may have additional features/functionality. For

example, computing device 500 may include additional storage (removable and/or non-



removable) including, but not limited to, magnetic or optical disks or tape. Such additional

storage is illustrated in Fig. 5 by removable storage 508 and non-removable storage 510.

[0038] Computing device 500 typically includes a variety of computer readable

media. Computer readable media can be any available media that can be accessed by device

500 and includes both volatile and non-volatile media, removable and non-removable media.

[0039] Computer storage media include volatile and non-volatile, and removable and

non-removable media implemented in any method or technology for storage of information

such as computer readable instructions, data structures, program modules or other data.

Memory 504, removable storage 508, and non-removable storage 510 are all examples of

computer storage media. Computer storage media include, but are not limited to, RAM, ROM,

electrically erasable program read-only memory (EEPROM), flash memory or other memory

technology, CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes,

magnetic tape, magnetic disk storage or other magnetic storage devices, or any other medium

which can be used t o store the desired information and which can be accessed by computing

device 500. Any such computer storage media may be part of computing device 500.

[0040] Computing device 500 may contain communications connection(s) 512 that

allow the device to communicate with other devices. Computing device 500 may also have

input device(s) 514 such as a keyboard, mouse, pen, voice input device, touch input device, etc.

Output device(s) 516 such as a display, speakers, printer, etc. may also be included. All these

devices are well known in the art and need not be discussed at length here.

[0041] It should be understood that the various techniques described herein may be

implemented in connection with hardware or software or, where appropriate, with a

combination of both. Thus, the methods and apparatus of the presently disclosed subject

matter, or certain aspects or portions thereof, may take the form of program code (i.e.,

instructions) embodied in tangible media, such as floppy diskettes, CD-ROMs, hard drives, or



any other machine-readable storage medium wherein, when the program code is loaded into

and executed by a machine, such as a computer, the machine becomes an apparatus for

practicing the presently disclosed subject matter. In the case of program code execution on

programmable computers, the computing device generally includes a processor, a storage

medium readable by the processor (including volatile and non-volatile memory and/or storage

elements), at least one input device, and at least one output device. One or more programs

may implement or utilize the processes described in connection with the presently disclosed

subject matter, e.g., through the use of an application programming interface (API), reusable

controls, or the like. Such programs may be implemented in a high level procedural or object-

oriented programming language to communicate with a computer system. However, the

program(s) can be implemented in assembly or machine language, if desired. In any case, the

language may be a compiled or interpreted language and it may be combined with hardware

implementations.

[0042] Although the subject matter has been described in language specific to

structural features and/or methodological acts, it is t o be understood that the subject matter

defined in the appended claims is not necessarily limited to the specific features or acts

described above. Rather, the specific features and acts described above are disclosed as

example forms of implementing the claims.



WHAT IS CLAIMED:

1. A method of providing remote access to a cinematic production, comprising:

generating a frame from the cinematic production at a server;

generating a frame descriptor associated with the frame at the server;

storing the frame in a first memory;

storing the frame descriptor in a catalogue in a second memory; and

synchronizing the catalogue with a remote client,

wherein the frame descriptor is for providing a request for the frame.

2. The method of claim 1, further comprising storing the frame in a cache.

3. The method of any of claims 1-2, further comprising:

receiving a request from the remote client for the frame;

retrieving the frame; and

communicating the frame to the remote client.

4. The method of any of any of claims 1-3, further comprising generating the frame in

response to the request from the remote client.

5. The method of any of claim 1-4, wherein the request includes a unique identifier of

the frame that is provided with the frame descriptor.

6. The method of claim 5, wherein the unique identifier is a globally unique identifier

that is provided by the remote client.



7. The method of any of claim 1-6, further comprising:

receiving plural requests for frames of the cinematic production from plural clients that

are viewing the frames in a collaborative environment.

8. The method of claim 7, wherein the plural requests are for different views of the

cinematic production.

9. The method of any of claim 1-8, wherein the remote client specifies a frame rate.

10. The method of any of claim 1-9, further comprising dynamically updating the

catalogue as frames generated or removed.

11. The method of any of claim 1-10, wherein the frame descriptor comprises a frame

identifier and metadata associated with the frame.

12. The method of claim 11, wherein the frame identifier is used to lookup the frame in

a cache at the server.

13. The method of any of claim 11-12, wherein the metadata is generated by an

application that creates the cinematic production.

14. The method of any of claim 1-13, further comprising partially synchronizing

modifications, additions or deletions of the catalogue with the remote client.



15. The method of any of claim 1-14, wherein generating the frame, synchronizing the

catalogue with the client, and a process t o receive requests for frames from remote clients are

each performed asynchronously with respect to each other.

16. A method of remotely accessing a cinematic production, comprising:

receiving a catalogue of frame descriptors from a server-

requesting a frame of the cinematic production from the server using at least one frame

identifier from the catalogue as a request;

receiving the frame from the server; and

caching the frame in a cache.

17. The method of claim 16, wherein the catalogue is a duplicate of a catalogue

maintained at the server.

18. The method of any of claim 16-17, further comprising:

providing a remote access program that executes on a processor of a client device

requesting the frame, the remote access program being responsive to an input provided by a

user interface program,

wherein when the input is received by the remote access program, the remote access

program produces the request for the frame.

19. The method of claim 18, wherein the request comprises one of a globally unique

identifier (GUID) of the frame and a frame rate.



20. The method of any of claim 16-19, wherein each frame descriptor in the catalogue

comprises the frame identifier and associated metadata.

21. The method of claim 20, further comprising requesting the frame in response to a

query run against the metadata.

22. The method of any of claim 16-21, further comprising maintaining the frame in the

cache for retrieval in response to a subsequent request for the frame.

23. The method of any of claim 16-22, wherein the request for includes plural frame

identifiers of plural frames.

24. A computer-readable medium having stored thereon computer-executable

instructions that when executed by a computing device perform a method comprising:

receiving a request that initiates generating of frames of a cinematic production;

generating the frames and placing them into a cache;

placing a descriptor of each of the frames is into a catalogue;

adding the frames t o the cache as raw RGB images; and

encoding the RGB images for communication to a remote client in accordance with the

request.

25. The computer-readable medium of claim 24, further including instructions that

perform the method comprising:

receiving the descriptor as an identifier; and

looking up the frame associated with the identifier.



26. The computer-readable medium of any of claim 24-25, wherein the descriptor

includes the identifier and associated metadata provided by an application that created the

cinematic production.

27. The computer-readable medium of any of claim 24-26, further including

instructions that perform the method comprising synchronizing the catalogue with remote

clients.
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