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SYSTEM AND METHOD FOR VISUALIZING SYNTHETIC OBJECTS 

WITH IN REAL-WORLD VIDEO CLIP 

CROSS REFERNCE TO RELATED APPLICATIONS 

[001] This application relates to U.S. Provisional Patent Application, "Fitness 

Equipment Sensors," filed on September 08, 2011, Sr. no. 61/532,422, which is 

hereby incorporated by reference in its entirety. 

TECHNICAL FIELD 

[002] The present application generally relates to video games and computer 

simulation software and in particular to system and method for merging objects 

into a real-world video clip. 

BACKGROUND ART 

[003] Presently "3D" landscapes or environments developed for use in video 

games, technical or educational simulations can be visually stimulating and 

entertaining but in a large number of cases have not yet achieved fully life-like, 

photorealistic representations of the real world. Therefore, for most users and in 

most uses of these types of applications, while an "immersive" impression is the 

desired effect, this immersive effect is not achieved because the visual 

representations of the real world environments are not convincing enough. 

[004] One solution may be to use real world video as the backgrounds to these 
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games or technical simulations but in cases where the games or simulations 

require "players" or other moving objects to appear on the screen and for these to 

move independently of the video there is a need for a system that allows both 

external, independent video game-like control of these "players" or objects and 

the ability to overlay these objects onto the video and to make them appear to be 

moving correctly within the same environment as is depicted in the video. 

[005] Further, the time/cost of production for a 3D representation of a real world 

environment is relatively high compared to making a video of the same 

environment. Video game development is a relatively expensive undertaking. 

Many current games with high production value that are intended for wide market 

acceptance may have development budgets in the tens and even hundreds of 

millions of dollars and time frames of 1-4 years to completion. A substantial 

portion of these development resources are allocated to designing and building 

the 3D environments that are the backgrounds to the games or simulations. 

[006] Alternatively, recording video of a real world location is in most cases a 

relatively less expensive and faster development process. One solution may be to 

use recorded video as the background for games and simulations where there is a 

limited requirement for the degree to which the user can control the viewing 

angles of the background environment. For example, in commonly called "rail" 

games or simulations, there is normally no requirements for the user to turn 

around (panning) and looking up and down (tilt) at the background environment. 

In these situations using a simple video recording or sets of video recordings with 

movement in only one direction could be an acceptable method of portraying the 
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background environment. 

[007] in many video games and in some cases technical simulations require 

representations of game characters and other actors to be viewed onscreen. In 

the film and television industry, these characters and special effects are added or 

overlaid to the video in what is called the "post production" or VFX process but the 

result is a new and non-interactive visual representation in which these additions 

are permanent and can only be viewed in the same way each time the video is 

played. However,this process cannot be used in the video games or simulations 

where the requirement is that the characters or special effects are controlled by 

the user and act differently each time the game or simulation is played. 

[008] Accordingly, there is a need for means that can provide the background 

environment through a real world video and further provide an ability to include 

actors or characters and special effects which act independently of the movement 

of the video. 

[009] Existing software applications in the fitness and health sectors have been 

limited in the way they leverage new technologies such as the internet, 3D video 

games and relatively modern methods of distributing entertainment content. Most 

entertainment sources available during fitness activities, both indoor and outdoor, 

are limited to listening to music and watching broadcast TV or video. In a few 

cases there have been attempts at incorporating video game elements and 

internet information, but to date these attempts have not been executed in a way 

to garner mass market acceptance. 
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[010] Accordingly, there is a need to effectively incorporate entertainment 

sources such as video games and internet information in a fashion that enhances 

the fitness activity, motivates users to exercise more and more effectively, and 

indeed makes the fitness activity more fun. 

[011] Further, technologies such as Social Networking, video games, live online 

multiplayer gaming, and performance data analysis and sharing have proven to 

be very popular with the general public. Accordingly, there is a need for means by 

which these technologies are adapted to suit certain fitness activities, in particular 

exercise on indoor cardio equipment such as the treadmill, elliptical, cycle, rower 

among others. 
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DISCLOSURE OF THE EMBODIMENTS 

[012] Embodiments of the present invention provide a method of visualizing 

synthetic objects within a real-world video clip. The method includes extracting 

information from at least a portion of the real-world video clip. The extracted 

information may be processed to form a transparent 3D scene reflecting entire 

route travelled by a camera in the real-world video clip. The method may further 

include building into the transparent 3D scene at least one of one or more objects 

and features from the real-world video clip based on the extracted information.The 

built objects and features may be at least one of static and dynamic based on the 

real-world video clip. Further, the method includes visualizing, in a 3D player, the 

built transparent 3D scene and dynamic objects overlaid on a background layer of 

the real-world video clip. Furthermore, the method adds in the 3D player 

additional synthetic objects (static or dynamic) within a transparent 3D scene 

representation of the features in the real-world video clip.The transparent 3D 

scene representation may be based on the visualization of the built transparent 

3D scene. Additionally, the method includes using a 3D transparent layer as an 

"occlusion" layer. An object or part of the occlusion layer, appeared behind a 

transparent object, may be occluded and occupying a place with the real-world 

video clip. The extracted information (from the real-world video clip) may be 

applied to a camera of the 3D player. Moreover, the method includes controlling 

the movement of the synthetic objects independent from the movement of the 

video clip. 

[013] Further, embodiments of the present invention provide a system for 
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rendering a visual game or simulation of one or more activities.The system may 

include a memory, a processor, and a display screen.The memory includes one 

or more instructions, executable by the processor, to facilitate a plurality of users 

to select individually at least one of a plurality of real-world video files for 

visualization. The instructions further provide a background scene in a 3D 

environment to each user based on the corresponding selected at least one of the 

plurality of real-world video file.The background scene may include one or more 

objects corresponding to the selected real-world video file. Further, the 

instructions may provide on-screen visual representation to each user as an 

avatar in the 3D environment corresponding to the selected real-world video file. 

Furthermore, the instructions (executable by the processor) display real-time 

movement of the user in the 3D environment through the selected avatar based 

on one or more activities performed by the user. The one or more activities 

correspond to at least one of playing the visual game and exercising. 

[014] Herein above, interactive synthetic objects or characters may be allowed 

to appear as if they are "embedded" inside or form part of a video or movie clip 

however these objects move independently of the landscape or environment 

within the video clip and are controlled by a user or other directions. In one 

embodiment of the invention the effect is achieved by setting the video frames as 

textures in the furthermost layer in a 3D environment viewer or 3D "engine" and 

controlling the separate and independent movement of the objects by an input 

device and assigning the 3D movement and Field of View settings of the video 

camera to the 3D application camera to give the perception that only one camera 
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is used. In another embodiment this is achieved by superimposing separate 

layers of video frames and the synthetic objects or characters on an output screen 

and syncing the movements and Field of View of the 3D environment camera to 

the video camera to give the perception that only one camera is used. 

[015] The resulting effect is that the 3D or synthetic objects appear to be moving 

within the video landscape, but independent of the movement of the video. For 

example, in one embodiment the video may have been recorded from a moving 

vehicle driving forward at a speed of 10km/hr on a street. An object or character 

could appear to run in front of the vehicle and camera, stop a certain distance in 

the front, turn around, act out a scene, then run backwards out of sight around the 

corner. The 3D object can be controlled independently by a user of the "game" or 

application and the 3D interaction and representation can be different every time 

the same section of video is viewed. 

[016] In one embodiment of the invention the technology may be used as a 

fitness entertainment game or simulation. Movement of the users during the 

exercise activity may be walking, running or rowing using a treadmill, indoor cycle, 

elliptical, rower or other equipment. The movement is transmitted to the 

application using a sensor that tracks the activity on the machine. The user's 

activity may also be a regular outdoor movement. In this case sensors on the 

body of the user track the movement type and intensity. 

[017] An alternative embodiment might be a car racing game where the back 

ground environment progresses along a rail track so cars can move from side to 
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side with the track but the background environment only progresses backwards or 

forwards (including zoom effect). 

[018] In another embodiment, when a function is used that allows changing of 

the background videos as a user turns, an entire virtual world for gaming or 

simulations can be built where the background is moving video, not images or 

textured 3D objects. 

[019] In one embodiment of the invention users or players can interact in the 

same screen environment and see each others' movements and actions, through 

the onscreen representation of avatars or other characters. In this case the users 

would be connected to each other on the internet, on an intranet or other network. 

[020] In one embodiment of the invention information about users' performance 

or game play or interaction with other users is tracked, stored, analyzed and 

shared with other users within the application and also non-users using social 

networks such as Facebook, Twitter, Linkedln among many others and also game 

user interfaces and external websites. 

[021] Further, in an embodiment of the invention, the video and 3D characters 

may move independently of each other but may be viewed overlaid on the same 

screen. 

[022] According to another embodiment of the invention, the 3D characters 

move according to rules that guide onscreen location coordinates that allow them 

to appear that they are moving in the environment depicted in the video. 
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[023] In the preferred embodiment of the invention, these rules are directed by a 

transparent, 3D replica of the key aspects of the environment depicted in the 

video (Occlusion Layer). 

[024] Further, according to an embodiment of the invention, when the video 

camera changes viewing angles (for example pans or tilts) the same viewing 

angle changes are applied to the 3D characters. 

[025] In the preferred embodiment of the invention there is a software 

application which comprises a media player that can render the video frames, the 

3D independent moving characters and the transparent 3D Occlusion Layer on 

one screen as separate and overlaid layers. 

[026] In one embodiment of the invention the technology is used as a fitness 

entertainment game or simulation where the exercise activity movement of the 

user is used as the input control to the game. 

[027] In one embodiment of the invention users or players can interact in the 

same screen environment and see each others' movements and actions, through 

the onscreen representation of avatars or other characters. Users can also 

interact with each other using voice over internet technology or various functions 

built into the application. 

[028] In one embodiment of the invention information about users' performance 

or game play is tracked, stored, analyzed and shared with other users within the 

application and also non-users using social networks. 
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[029] One embodiment of the invention may be used as a game, simulation or 

entertainment application where simple continuous forward movement is required. 

One example of this would be a fitness related application, where the forward 

movement is controlled by the user's walking, jogging, running, cycling or rowing 

movements through sensors or other input devices. An alternative might be a car 

racing game where the back ground environment progresses along a rail track so 

cars can move from side to side with the track but the background environment 

only progresses backwards or forwards (including zoom effect). 

[030] A further function facilitated by the present invention may allow players or 

participants to see each other's actions and movements when they are connected 

through the internet, an intranet or other network. Further interaction may be 

communication within the application including voice, video and other signals. 

[031] Another function may be that the application will store information about 

the performance of users which can be analyzed, shared through networks 

including commonly called "social networks" such as Facebook, Twitter, Linkedln, 

shared within the application and on external websites both real-time as the game 

or simulation is ongoing and after the game or simulations have ended. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[032] FIG. 1 depicts an exemplary block diagram of a system for visualizing 

synthetic objects within a real-world video clip, in accordance with one 
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embodiment of the present disclosure; 

[033] FIG. 2 depicts an exemplary block diagram of a system, in accordance 

with another embodiment of the present disclosure; 

[034] FIGS. 3A to 3Z depict an exemplary process to merge smaller sections of 

video data (camera and point cloud) into a single longer section in accordance 

with an embodiment of the present disclosure; 

[035] FIG. 4 illustrates independent characters or 3D objects viewed overlaid on 

a video clip in accordance with an embodiment of the present disclosure; 

[036] FIG. 5 illustrates a transparent representation of the key aspects in the 

environment depicted in a video (Occlusion Layer) used in the preferred 

embodiment of the invention to set the rules for characters' movement in the 3D 

space in accordance with an embodiment of the present disclosure; 

[037] FIG. 6 illustrates the paths set in a 3D space layer used in the preferred 

embodiment of the invention to guide moving objects in accordance with some 

embodiments of the present disclosure; 

[038] FIG. 7 illustrates a moving occlusion object set in the 3D space layer used 

in the preferred embodiment of the invention to depict an object that is moving in 

the video, in accordance with some embodiments of the present disclosure; 

[039] FIG. 8 depicts one visual representation of descriptions or name tags of 

characters interacting within a game or simulation in accordance with some 
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embodiments of the present disclosure ; 

[040] FIG. 9 illustrates one visual representation of a map using Google data for 

a user's activity in accordance with some embodiments of the present disclosure; 

[041] FIG. 10 illustrates one visual representation of a live, internet-connected 

information feed and could include RSS, SNS as well as other information in 

accordance with some embodiments of the present disclosure; 

[042] FIG. 11 illustrates one visual representation of an overlay of milestones, 

goals or other targets that a user has set as motivators in accordance with some 

embodiments of the present disclosure; 

[043] FIG. 12 illustrates one visual representation of a Twitter message from one 

of the receivers of the message shown in real-time during a game activity, in 

accordance with some embodiments of the present disclosure; 

[044] FIG. 13 illustrates one visual representation of an interactive function 

where users "tag" others with whom they want to interact in accordance with some 

embodiments of the present disclosure; 

[045] FIG. 14 illustrates one visual representation of an interactive HTML Flash 

module displaying information logged by the system during an activity and also 

comprising usage data that the user has accumulated over time in accordance 

with some embodiments of the present disclosure; 

[046] FIG. 15 illustrates one visual representation of an activity "dashboard" 
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overlay containing key game play data in accordance with some embodiments of 

the present disclosure; 

[047] FIG. 16 illustrates one visual representation of the possible addition of 

images, videos or other visual representations to appear as if they are located in 

the environment depicted in the video, possibly as advertising in accordance with 

some embodiments of the present disclosure; 

[048] FIGS.17 and 18 illustrate visual representations of use of live internet 

video in accordance with some embodiments of the present disclosure; 

[049] FIGS. 19 and 20 illustrate visual representations of a multiplayer mode of 

a game where two participants are playing together at the same time but from 

different locations, connected via the internet, an intranet or other network in 

accordance with some embodiments of the present disclosure; 

[050] FIGS. 21 and 22 illustrate visual representations of menu screen overlays 

in accordance with some embodiments of the present disclosure; 

[051] FIG. 23 illustrates one visual representation of a gateway, virtual door or 

"portal" which could mark a point where the video changes from one to another 

location in accordance with some embodiments of the present disclosure; 

[052] FIG. 24 illustrates one visual representation of running avatars 

representing users running in their own respective locations programmed to pass 

each other in accordance with some embodiments of the present disclosure; 
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[053] FIG. 25 illustrates one visual representation of running avatars 

programmed to move out of the way of moving objects in the Occlusion Layer in 

accordance with some embodiments of the present disclosure; 

[054] FIG. 26 illustrates one visual representation the user or player presented 

with the choice to change routes or to stay on the current path in accordance with 

some embodiments of the present disclosure; 

[055] FIG. 27 illustrates one visual representation of multiple concurrent users in 

accordance with some embodiments of the present disclosure; 

[056] FIG. 28 illustrates one visual representation of a possible interface as a 

website on the internet or in a system game interface in accordance with some 

embodiments of the present disclosure; 

[057] FIG. 29 illustrates one visual representation of another possible interface 

where users could see current "live" participants on a map of the location of the 

video in accordance with some embodiments of the present disclosure; 

[058] FIG. 30 illustrates one visual representation of a user interface of more 

information and a method of searching through videos or locations in accordance 

with some embodiments of the present disclosure; 

[059] FIG.31 illustrates one visual representation of a user interface where 

participants could set up an event to be joined by others in accordance with some 

embodiments of the present disclosure; 
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[060] FIG.32 illustrates one visual representation of a user interface depicting 

visual representations of the data that has accumulated for a participant over a 

period of time in accordance with some embodiments of the present disclosure; 

[061] FIGS. 33A and 33B illustrate a method flow diagram used to achieve the 

result in accordance with some embodiments of the present disclosure; and 

[062] FIGS. 34A and 34B illustrate a method flow diagram used in an 

embodiment of the invention to extract the 3D movement coordinates of the video 

camera. 

[063] Like reference numerals refer to corresponding parts throughout the 

drawings. 

MODES FOR CARRYING OUT THE INVENTION 

AND INDUSTRIAL APPLICABILITY 

[064] Illustrative embodiments of the invention now will be described more fully 

henceforth with reference to the accompanying drawings, in which some, but not 

all embodiments of the invention are shown. Indeed, the invention may be 

embodied in many different forms and should not be construed as limited to the 

embodiments set forth herein; rather, these embodiments are provided so that 

this disclosure will satisfy applicable legal requirements. Like numbers refer to like 

elements throughout. 
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[065] For the purposes of descriptions of various embodiments, the term "3D" is 

used in referring to common video gaming objects or software, which can be 

viewed from multiple angles or aspects, not necessarily the stereoscopic visual 

method (e.g. using 3D glasses) of displaying separate video feeds to give the 

impression of depth. Therefore 3D development software may refer to software 

such as, but is not limited to, Autodesk Maya, Autodesk 3DsMax, Cinema 4D and 

others. 3D objects or 3D scene would refer to objects created in such types of 

software packages. 

[066] As summarized above, the present invention is directed to video games 

and computer simulations that may use one or more real world videos in building 

the background to other interactive moving or static characters which are intended 

to appear as if they exist, appear or move within the environment depicted in the 

video. In the case of the invention, the 3D effects are designed to create an 

interactive real-time gaming environment that may enable a user to see 3D or 

synthetic and gaming and other (HTML, flash, etc) events that may happen within 

the real world video in real time. 

[067] In one embodiment of the present disclosure the core application is the 

interactive 3D-enabled media player/viewer that incorporates a gaming engine. 

The viewer application may allow interactive 3D objects to appear as if they are 

"embedded" into but move independently of a landscape or environment within a 

video clip that in turn may adapt to the users activity. 

[068] A screen placed in front of machines along with some form of processor 
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may host a software application with video games that may be triggered by the 

user's exercise motions, and one that interacts with other users live during the 

game or simulation, shares (sends and receives) information across social 

networks and online. The application may also store and analyze data about the 

users' performance and provide a graphical representation of the user's 

performance for motivating the user. Further, the user may be facilitated to post 

their performance's representation on social networks such as Facebook, 

Linkedln, Twitter and the like. 

[069] In one embodiment, video frames may be shown to the user as the 

furthermost layer in the 3D environment. Individual frames, when called, are read 

from disk, decompressed into memory, sent to the 3D video Card memory, and 

then drawn on the screen as textures on an object that may be the back layer of 

the 3D environment. The timing that may direct this process may be customised 

to allow for a more realistic and ultra-smooth video playback experience. On 

multi-core hardware systems, each video frame may also is rendered in separate 

sections in each core, enabling the system to achieve extremely efficient 

performance rates (e.g. 60fps HD video) with an additional and separate full layer 

of 3D gaming objects and online live multiplayer connection. 

[070] Movement through the video frames may be managed through an input 

speed from an external controller that may be transformed by an algorithm into a 

sequence that decides which frames are rendered onscreen and which are 

skipped to give the effect of changing speed. Smoothening factors may be applied 

to compensate for the extreme accuracy of an input sensor device. Video frame 

17 



WO 2013/034981 PCT/IB2012/002195 

interpolation may be used for increased accuracy when the existing base of 

frames per second is not enough to maintain a realistic flow of frames. 

[071] Generally, video clip files come with an accompanying stereo sound track 

of the environmental sound taken at the time of recording of the location or 

developed separately. The viewer application processes the sound so it does not 

change pitch with changes in the speed of the video (i.e. the sound of the 

motorbike that is passing the runner will always sound like a motorbike). In 

addition the application may support plugging in a user's own music (from any 

player like an iPod) which may be blended (if the user chooses) with the 

environment sound (of the video clip) giving the same feeling as moving through 

the location where you would hear the passing car even when wearing 

headphones. 

[072] Referring now to FIG. 1 that depicts an exemplary block diagram of a 

system for visualizing synthetic objects within a real-world video clip, in 

accordance with one embodiment of the present disclosure. As shown, a system 

102 may include, but is not limited to, a memory 104 and a processor 106 coupled 

to the memory 104. The memory 104 may include one or more instructions that 

may be executed by the processor 106 to visualize synthetic objects within a 

real-world video clip. In an embodiment, the instructions (stored in the memory 

104) may enable a user to utilize a system to render a visual game or simulation 

of one or more activities performed by the user. 

[073] The memory 104 may further include a database 108 to store one or more 
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instructions and information corresponding to the user. The information 

corresponding to the user may include, but is not limited to, personal information, 

activities information,and one or more video files and other information, such as 

rules, for visualization of synthetic objects. The database 108 and corresponding 

information will be explained further in this disclosure. 

[074] In an embodiment, the system 102 may be utilized with other devices as 

an individual application. For example, as shown, the system 102 may be 

connected to an external device, such as an input sensor device 110 that may 

utilize the system 102 to implement the functionality of rendering game or 

simulation of one or more activities that may be performed by the user on such 

input sensor device 110. In an embodiment, the input sensor device 110 may 

include, but is not limited to, a fitness machine such as treadmill, a rower, a cycle 

and the like. 

[075] The input sensor device 110 may have one or more sensors to determine 

activities of the user. For example, the input sensor device 110 such as a treadmill 

may measure various characteristics corresponding to activities/movements 

performed by the user. These characteristics may be provided as an input to the 

system 102. The input (information corresponding to user's activities) may 

beutilized by the system 102 in rendering visual games or simulation of one or 

more activities within a real-world video clip (explained further).Further, the 

system 102 may provide a real-world video clip with controllable synthetic objects 

embedded therein as an output to an external display device 112. 
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[076] In another embodiment, the system 102 may be a computer system that 

may be implemented to provide the functionality of visualizing synthetic objects 

within a real-world video clip. For example, the system 102 may by a device for 

rendering visual game or simulation of one or more activities of a user utilizing the 

system 102. In this embodiment, the system 102 may be implemented in any 

suitable hardware component that may have one or more sensors to sense the 

user's activities (without requiring any additional device) to provide dynamism to 

synthetic objects that may be embedded in the real-world video clip. The device 

(that implements the system 102) may have an inbuilt display device to provide 

real-world video clip with synthetic objects that may be controlled independently 

based on the movements of the user utilizing the device. Here in this embodiment, 

the display device 112 may be considered inside the system 102. 

[077] Further, the system 102 may be connected to one or more social networks 

114 and other online information pool 116 through a communication network 118. 

The network 118 may be wireless network such as the internet or other wide area 

network. The system 102 may tag the user with his/her information and provide 

information to the user corresponding to the performance of the user in 

performing the activities (exercising, playing games and the like). The system 102 

may enable the user to post the activities, performance status on the social 

networks 114 or on other information pool 116 (such as blogs, websites and the 

like) through the network 118. Further, the user may receive replies from other 

users in response to the posting done by the user on the social network 114. 

[078] In an embodiment, the system 102 may be connected to other devices for 
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enabling the user to interact with other users using the other devices. For example, 

a user may connect and compete with other users (performing fitness activities or 

playing a common game) using other devices (exercise machine or gaming 

system) locally or word wide. This may enhance motivation among the users to 

perform fitness activities and yet remain entertained by interacting with the other 

users. 

[079] The memory 104 may include instructions that may be executable by the 

processor 106 to render a visual game or simulation of one or more activities. The 

instructions may be a part of various software modules (not shown) that may be 

implemented by the system 102 to carry out particular functionalities.The system 

102 may select a real-world video file that may be a recorded file of the real world 

location for visualization.The instructions may enable the user toselect one or 

more real-world video files that may be provided as options to the user. In an 

embodiment, the real world video files may be stored in the memory 104 of the 

system 102. Alternatively, the user may be allowed to select an external recorded 

video file that may be stored in a personal file or folder of the user in the system 

102. 

[080] In an embodiment, the video file may be recorded moving through an 

environment at constant or varying speeds to cover locations to be used in a 

video game or simulation. Further, the video file may cover significant distances. 

Furthermore, length of the video file may be from a few seconds to a few hours. In 

an embodiment, the length of the video file, and the location covered within it, may 

be determined by users of the video game or technical simulation. 
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[081] Further, in an embodiment, the video file may be a compilation of several 

locations that may be used in the video game or simulation. The video file may 

also contain different and multiple views of the same location that may allow users 

or players of the game or simulation, options during game play to choose different 

routes. 

[082] The system 102 may utilize an extraction module (not shown) having 

instructions that may be executable by the processor for extracting camera 

information from the real-world video file (hereinafter referred to as 'video file'). 

The camera information may include camera movement coordinates information, 

path coordinates information from the video file, and point cloud coordinates 

information for each frame of the video file. The camera movement coordinates 

information may include movement of a video camera at each frame relative to 

static points shown in video images. Further, the point cloud coordinates 

information may include depth of objects (or distance from lens of the camera) 

shown in the video file. The camera information may be stored in the memory 104 

and may be translated into 3D coordinates. In an embodiment, the stored 

information may be merged to form a background scene in a 3D environment. 

[083] Further, the system 102 may add an occlusion layer in the 3D environment 

that may include a transparent 3D replica of key objects depicted in the video file. 

The transparent 3D replica of static features or additional static features may be 

built, and further existing features from the video file may be refined. In an 

embodiment of the invention, 3D space locations of objects depicted in the video 

may be automatically generated based on the point cloud information, and the 
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occlusion layer may be automatically generated either from the 3D space 

locations of the objects (depicted in the video file) or from the point cloud 

information. 

[084] The transparent occlusion layer may be used by the system 102 to hide 

any object that may appear behind the transparent occlusion layer (or transparent 

object). The occlusion layer is explained in detail further in conjunction with FIG. 

33.The transparent 3D representation of occlusion layer and moving objects may 

be visualized in a 3D player or other viewer application. The transparent 3D scene 

may be provided to the user for providing further facilities to the user. The 

transparent 3D scene may be referred to as a background scene in 3D 

environment that may be provided to the user for further modifications therein. For 

example, the system 102 may allow the user to modify the transparent 3D layer 

further by embedding objects (static or dynamic) therein. 

[085] The user may be facilitated to select an avatar or embed a 

character/avatar for representation of the user in the 3D environment (background 

scene/transparent 3D environment) that provides a 3D view of the real-world 

video file (selected earlier by the user). The system 102 may provide one screen 

visual representation of the user as the avatar in the 3D environment (created 

based on the video file(s) selected by the user). 

[086] In one embodiment of the invention, the system 102 may include a viewer 

module (not shown) having instructions that may process the selected video file(s), 

camera movement and rotation information, 3D "occlusion" static and moving 
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objects, relative movement and rotation paths and any other 3D objects, 

characters (such as the user's avatar) or assets. In an embodiment, the viewer 

module (having viewer application) may be a custom software application. In 

another embodiment, the viewer application may be an appropriate video "game 

engine" or software that may allow viewing of 3D objects and the programming of 

rules of a game, simulation or other activity. Further, in yet another embodiment of 

the invention, a standard 3D development application may be used. Examples of 

these applications include, but are not limited to,Autodesk Maya, Autodesk 

3DSMax and Cinema 4D. 

[087] The video file and 3D objects may be rendered as separate layers that 

may be managed independently. The video file may include transparent 3D layer 

without having 3D objects like avatars. The different 3D objects may be shown in 

their correct relative location in 3D space by the viewer module. In an embodiment 

of the invention, the 3D objects may be rendered on a top layer and a video frame 

may be rendered on furthermost layer of the space. The transparent 3D objects 

and the moving objects may be visualized overlaid on a background layer of the 

video file. 

[088] The system 102 may execute instructions to display real-time movement 

of the user in the 3D environment through the selected avatar based on one or 

more activities performed (by the user) corresponding to at least one of playing 

the visual game and exercising. For example, the user may be shown, as an 

avatar, on a 3D environment (of the video file) showing a 3D landscape having 

objects embedded therein. The user's avatar may be functioning independently of 
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the 3D environment of the video file. 

[089] It may be appreciated by a person skilled in the art that even though the 

user's avatar may be working independently of the environment's objects, the 

activities (such as running) may be represented in synched with the 3D 

environmental objects of the video file. In one embodiment, the 3D space camera 

movements may be synched to match the movements of correct frames from the 

video clip. The video file and the 3D objects may be rendered on screen in 

separate but synched layers, in the 3D environment. For example, if it is 

represented that initially the user's avatar is moving straight on a road 

(corresponding to the video file) and then, based on traffic of the vehicles or 

presence of any object (on the way of the user's avatar) in the 3D environment 

(background scene), the direction of the user's avatar may be changed 

accordingly so as to avoid hitting with any of the other objects of the 3D 

environment. 

[090] Additionally, the system 102 may provide an HTML browser layer that may 

be displayed on the display screen of the display device 112. This layer may 

enable placement of objects containing advertisements, images, video files in a 

way to give appearance that these objects exist in the environment of the video 

file. Further, the system 102 may provide many additional features that are 

explained further in conjunction with description of further FIGS. 4-32. 

[091] Referring now to FIG. 2 depicting an exemplary block diagram of a system, 

in accordance with another embodiment of the present disclosure. In an 
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embodiment, the system may be implemented in a client computer. As shown, the 

client computer may include various components, such as, but are not limited to, a 

memory 202, one or more processing units (CPU's) 204, one or more network or 

other communications interfaces 206 and one or more communication buses 208. 

The communication buses 208 may be used for interconnecting the components 

of the client computer. The communication buses 208 may include circuitry (may 

interchangeably be referred to as 'chipset') that may interconnect and control 

communications between the components. 

[092] Further, the client computer may include one or more user input device(s) 

210, such as, but are not limited to, a display, a keyboard, and other possible 

interfaces such as a remote control, a USB wireless receiver or a remote sensor. 

The memory 202 may include, but is not limited to, high speed random access 

memory and may also include non-volatile memory, such as one or more 

magnetic disk storage devices. In some embodiments, memory 202may storeone 

or more programs, modules and data structures, or a subset or superset thereof. 

The program and modules of the memory 202 may include, but are not limited to, 

an operating system 212, a network communication module 214, a system 

initialization module 216, and a media player 218. 

[093] The operating system 212 may include procedures for handling various 

basic system services and for performing hardware dependent tasks. The 

network communication module 214 may be used for connecting the client 

computer to other devices (such as personal computers, laptops, smartphones, 

and the like) via one or more communication networks (wired or wireless), such as 
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the Internet, other wide area networks, local area networks, metropolitan area 

networks, and so on. Further, a system initialization module 216 may initialize 

other modules and data structures stored in the memory 202 and required for the 

appropriate operation of the client computer. 

[094] Further, the media player 218 may include, but is not limited to, a real 

world video and sound data 220, 3D data 222 (or 3D environment viewer and data 

222), and browser data 224. The real world video and sound data 220 may be 

accessed by the media player 218. The 3D data 222 may include 3D transparent 

occlusion data and files 226 for the landscape environment and moving objects 

corresponding to the real-world video data 220. Further, the 3D data 222 may 

include 3D synthetic assets data files 228 that may include avatars or characters 

representing users or participants within the environment or other additional 

synthetic objects to be used within the game or simulation. Furthermore, the 3D 

data 222 may include 3D paths data 2 that may be used to guide the moving 

synthetic objects within the environment and to help enable the avoidance 

system. 

[095] Further, the browser data 224 may include an Overlay HTML and HTML5 

data 232, an Overlay Flash data 234 a Javascript data 236, and an image data 

238. The Overlay HTML and HTML5 data 232 may be utilized by the system 

including menu, mapping, advertising, scoring, etc. Further, the Overlay Flash 

data 234 may be for systems including systems including menu, mapping, 

advertising, scoring, etc. The Javascript data 236 may be utilized for 

communication and control between the browser layer 224 and the media player 
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218. Further, Images data 238 may be utilized for the HTML and Flash systems. 

[096] Additionally, a Server Communication Module 240 may allow access to 

the media player 218 through the Network Communication Module 214 by a 

centralized server and software enabling connection between multiple players or 

users and their respective client computers. 

[097] The client computer, as described above, may implement a system, such 

as the system 202, to visualize synthetic objects within a real-world video clip. The 

system may enable a user of the client computer to control movements of 

synthetic objects independently from the movement of the video clip. 

[098] Referring now to FIGS. 3A to 3Z depicting an exemplary process to merge 

smaller sections of video data (camera and point cloud) into a single longer 

section in accordance with an embodiment of the present disclosure. Prior to the 

process of merging smaller sections of video data (as depicted in FIGS. 3A to 3Z), 

a process of preparing the main 3D camera may be performed. The main 3D 

camera may be derived in the 'match moving' process for further adjustment in 3D 

development software. The 3D camera may be utilized in the 3D development 

software that may be utilized in the main viewer, and also to allow additional 

cameras to be joined to it to create a longer section of usable video. 

[099] The process, as depicted in FIGS. 3A to 3Z, may need to be repeated for 

each section of the video file to be merged. Specifically, FIGS. 3A to 3Z depict the 

exemplary process implemented using Autodesk Maya 2010 software. However 

the process may not be limited to usage of Autodesk Maya 2010 software. 
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Further,many other 3D development software such as, but not limited to, 

Autodesk 3DsMax, and Cinema 4D may be utilized. The process outlined in these 

figures may be repeated each time a new section of camera and point cloud data 

is imported to be added to an existing section. 

[0100] As shown, in FIG.3A one must clean up the outlying camera tracks, and 

ensure a camera, such as a CamCopyForBake camera is placed in the group 

named MasterGrp. In FIG. 3B, the Maya file for the next section (in this case 

Maya ASCII format) is imported. Further, inFIG. 3C, the "persp" camera is chosen 

for the correct viewpoint. 

[0101] In FIGS. 3D and 3E the Graph Editor is opened and all attributes may be 

selected. In FIG.3F the mouse is placed over the Graph Editor window and "F" is 

pressed to show all the frames. Further, the time slider maybe increased by typing 

in a larger number. In FIG. 3G, an appropriate button may be clicked to go to the 

last frame of the CamCopyForBake camera. In FIG.3H, a second tracking camera 

may be chosen, and the corresponding Focal Length number may be noted. In 

FIG. 31 the CamCopyForBake camera may be chosen, and an appropriate button 

may be clicked to advance to the next frame and the Focal Length may be typed 

in. Further, in FIG. 3J, the attribute Focal Length is chosen, then an option 'Key 

Selected' may be used from the menu option 'Channels' to key in the Focal 

Length in the frame. 

[0102] Further, in FIG. 3K, the tracking camera may be chosen, and then all the 

frames may be selected in the graph editor. In FIG. 3L"W" is pressed then "shift" 
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and the middle mouse button to move all the key frames over this time. In FIG. 

3Mthe second tracking camera may be chosen along with all the second tracking 

points, then "G" may be pressed to make them into a new group.In FIG. 3N the 

group may be chosen, and then by pressing "Insert" the centre point of the group 

may be moved.In FIG. 30 "V" may be pressed until the middle point of the group 

is exactly over the middle point of the second tracking camera.ln FIG. 3P, "Insert" 

is pressed and the group's centre point may not be moved further, but the group 

can be readjusted. 

[0103] In FIG. 3Qthe group may be moved to CamCopyForBake by pressing 

"V'.ln FIG. 3R "R" may be pressed to change the group's rotation. This may be 

done until the group's rotation is exactly the same as CamCopyForBake. The two 

cameras may now be on the same position.In FIG. 3S the 2nd tracking camera is 

chosen, the CNTL is pressed to add CamCopyForBake. Under the Constraint 

menu, the box next to "Parent" may be selected.In FIG. 3T "add" is clicked and, 

"Maintaining offset" may be kept ON. 

[0104] In FIG. 3U the second tracking camera is chosen, and a note is made of 

the beginning and the ending frame numbers. In FIG. 3V CamCopyForBake is 

chosen, then under the Edit menu Keys and Bake Simulation is chosen. The box 

next to Bake Simulation is selected. In FIG. 3W Start/End is selected and the 

beginning and ending frame numbers may be typed in. Bake may be clicked. ESC 

can be used to stop the baking at anytime.In FIG. 3X after the baking is completed, 

CamCopyForBake_parentConstraint1" may be chosen, and then deleted. In FIG. 

3Y the highlighted attributes may be chosen after the baking is completed. This 
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can be done by holding down CNTRL during the selection. In FIG. 3Z Channels 

and Break Connections may be clicked. 

[0105] FIG. 4 illustrates independent characters or 3D objects viewed overlaid on 

a video clip in accordance with an embodiment of the present disclosure. 

Specifically, FIG. 4 depicts representation of an exemplary output (synthetic 

objects/characters (users) in a 3D environment) provided by a system, such as 

the system 202 (as depicted in FIG. 1). As shown, several moving characters 

(represented as 402) are overlaid onto a video clip frame. The characters are 

actually in a layer (in the viewer)separate to the video frame. However, placement 

of characters onscreen and their relative size and distance from the camera (or 

user view point)may be guided by the Occlusion Layer and the correct application 

of camera data from the "match moving" process (as explained in conjunction with 

FIG. 33). 

[0106] The characters appear to be walking or running on the road are shown in 

the video frame but they are actually independent of the video and may act 

scenes (for example stop, turn around, change directions) that may not be related 

to the movement of the video camera. The characters may act differently each 

time the same video clip is played due to independent functioning of the 

characters and the video frame. Further, the acts performed by the user may be 

based on one or more activities that the user may perform while playing game or 

exercising on an input sensor device, such as the input sensor device 110. 

[0107] Additionally, various objects, such as an object 404, may be added. 
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Specifically, as shown, the object 404 is an advertising billboard 404 that may also 

be added after the video recording was made (i.e., after preparation of the video 

file). It may be appreciated by a person skilled in the art that the billboard 404 may 

be moved or its content may be changed each time the video clip is played. 

[0108] Thus, it may be concluded from FIG. 4 that one or more static or dynamic 

objects/characters may be embedded in a 3D environment of the video clips that 

may be running in the background independently of the embedded objects. 

Further, such objects may be synthetic that may act independently of the video 

file. 

[0109] FIG. 5 illustrates a transparent representation of the key aspects in the 

environment depicted in a video (Occlusion Layer) used in the preferred 

embodiment of the invention to set the rules for characters' movement in the 3D 

space in accordance with an embodiment of the present disclosure. Specifically, 

In FIG. 5 parts of the Occlusion Layer are shown overlaid onto the video clip in a 

viewer (such as 3D player). Since the Occlusion Layer may be a transparent 3D 

representation of key aspects of the environment portrayed in the video, individual 

objects (for example the house 502 on the right or the wall 504 on the left of the 

frame may be placed according to 3D coordinates that represent their relative 

distance from the camera. An object or character that moves down the road 506 

and turns right past the house 502 may be occluded (not rendered on screen) and 

instead the furthermost layer containing the video house may be shown. Due to 

this, it may appear to a viewer that the character has moved behind the house. 
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[0110] FIG. 6 illustrates the paths set in a 3D space layer used in the preferred 

embodiment of the invention to guide moving objects in accordance with some 

embodiments of the present disclosure. As shown, the path 602 may guide the 

movement of characters or moving objects. Such paths may enable the 

characters to appear as if they are moving along the road shown in the video, 

however in reality they may be separate and independent layers to the video 

frames. 

[0111] FIG. 7 illustrates a moving occlusion object set in the 3D space layer used 

in the preferred embodiment of the invention to depict an object that is moving in 

the video, in accordance with some embodiments of the present disclosure. As 

shown, a car 702 may be a transparent moving occlusion object. Thus, any object, 

or part thereof (in the 3D space) behind this occlusion object (car 702) may not be 

rendered on screen. Instead, the background layer (the portion of the video where 

the moving car exists) may be shown instead. 

[0112] It may be appreciated by a person skilled in the art that it is possible and 

likely that there will be several ways to develop the rules that guide the objects to 

appear to move within an environment depicted in a real-world video, and the 

invention is not restricted to any one of these development processes, but indeed 

it is an object of the invention to encompass all possible development options that 

may result in a visual effect of characters or objects appearing to move within a 

landscape in a real-world video, but independent of the movement of the video. 

[0113] FIG. 8 depicts one visual representation of descriptions or name tags of 
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characters interacting within a game or simulation in accordance with some 

embodiments of the present disclosure. FIG. 8 depicts additional functions that 

can be added to one embodiment of the invention. One such embodiment could 

be an application or game in which a single user or multiple users use the 

technology as a fitness application, game or activity simulation in which they 

navigate through the video and game environment by running, cycling, rowing or 

walking. 

[0114] In an embodiment, within the viewer, there may be an additional layer 

overlaid which is an HTML browser. Within the browser, any application such as 

regular HTML, XML, Flash or similar technologies can be shown on screen. The 

layer could be used to hold menu controls and any image or video based files. 

[0115] In one embodiment, as shown in FIG. 8, a function may assign 

descriptions or name tags to characters interacting within a game or simulation. 

The tags may appear just above or next to the character, and follow it on the 

screen as it moves to different locations. 

[0116] A tag, such as a tag 802, may show an image or icon/picture of the user, a 

user name, the user's location (city and country, flag) based on their IP or login 

details, a color coded "level" bar and other information such as whether they are 

available for voice chat or interaction. In this embodiment, the name tags change 

depending on the proximity of the character within the environment to the viewer, 

or camera position. The full name tag 802, when a character is further away 

changes to a smaller tag 802 and as the distance is increased, fades away 
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completely. The changes in appearance from the large tag to a smaller tagmay be 

made by a more entertaining movement, such as a flip or turning motion. 

[0117] The user or programmer may select whether the tags are shown on 

screen as large, small, a mix of the two, or not at all. The distance at which 

changes in sizes are effected may also be customizable. The tags may be 3D 

objects and the images may be rendered as textures on those objects. 

[0118] FIG. 9 illustrates one visual representation of a map using Google data for 

a user's activity in accordance with some embodiments of the present disclosure. 

In FIG. 9 one HTML browser overlay (as described in conjunction with FIG. 2) is 

shown. Within the browser is a Flash interactive module (explained previously in 

conjunction with FIG. 2) that may act as a map of the location of the game 

environment and may portray the actual real world location where the video was 

recorded. In this case a Google Earth image and video is incorporated as 902. 

Location coordinates from the 3D environment may be used to place the marker 

on that map and move it real time over the route depicted in the video 904. GPS 

coordinates of the real world corresponding spot can also be calculated using the 

movements in 3D space and resulting coordinates 906. 

[0119] FIG. 10 illustrates one visual representation of a live, internet-connected 

information feed and could include RSS, SNS as well as other information in 

accordance with some embodiments of the present disclosure. In FIG.10 another 

overlay is shown. The overlay may be a live, internet-connected information feed 

and could include RSS as well as other information. As shown, the user may be 
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facilitated to get a live feed ofsocial networks or from other online information pool. 

For example, the feed may be of Facebook and Twitter data, any other social 

network or indeed internet news or other information feeds. The player (user) may 

sign-in and the HTML overlay may be turned on by the click of a key or remote 

control interface. A Twitter message 1002 is shown as the main readable item. By 

clicking a button, or triggered by time, further items in the feed 1004 may be 

brought to the main window. Items may be arranged by the time they were 

received or by some important factor selected by the user. Navigation can be 

forward navigation 1006a or backward navigation 1006b to see other feeds. 

[0120] FIG. 11 illustrates one visual representation of an overlay of milestones, 

goals or other targets that a user may set as motivators in accordance with some 

embodiments of the present disclosure. In FIG.11 an overlay may show 

milestones, goals or other targets that a user may set as motivators. Sometimes 

this approach may be referred to as a gamification of an activity, such as a fitness 

activity that the user may be engaged in. As shown in FIG. 11, the user has run for 

5km of a longer target of 15km (depicted as 1102)that the user has set. The 

achievement of this milestone may be sent out through the internet as a Twitter 

message and posted as a Facebook status. Other social networks and website 

updates may be done automatically in a similar fashion. 

[0121] FIG. 12 illustrates one visual representation of a Twitter message from 

one of the receivers of the message shown in real-time during a game activity, in 

accordance with some embodiments of the present disclosure. As shown, a 

Twitter message 1202 may be from one of the receivers of the message shown in 
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FIG. 11. The response may be rendered in the HTML overlay layer in real-time 

during the game activity. Other responses such as a comment in Facebook to the 

status update or other comments in any social network or website messages may 

be shown like the message 1202. Further, information such as the responder's 

name, icon image, text that the responder has written along with the time 

information can be shown. 

[0122] FIG. 13illustrates one visual representation of an interactive function 

where users "tag" others with whom they want to interact in accordance with some 

embodiments of the present disclosure.In FIG. 13, a function is shown that 

enables interaction between users. In this instance users may "tag", such as a tag 

1302, other participants during the game or simulation as they get within a certain 

distance from each other. Along with the "tagging" function, other interactive 

methods may be used, including activation of voice communications, sending of 

predetermined messages, or simple logging of whom the user has tagged and 

who has tagged the user for referencing and follow up interaction after the activity 

is finished. 

[0123] FIG. 14 illustrates one visual representation of an interactive HTML Flash 

module displaying information logged by the system during an activity and also 

comprising usage data that the user has accumulated over time in accordance 

with some embodiments of the present disclosure. As shown, an interactive 

HTML Flash module is shown overlaid in the viewer. The module displays 

information that may be logged by the system during an activity and also 

comprising usage data that the user has accumulated over time. The user 
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identification 1402may show the image icon, location based on IP (city, country 

flag) and if required a fitness location. Accumulated various user data may also be 

shown 1404 and increasing real-time during the activity. Key data such as speed 

1406may be shown both during the current game play (e.g., currently running at 

8.6 km/hr) and also as the average performance over time by a peer group. 

Distance 1408 may also be shown in a similar way for example, currently the user 

has run 0.6 km. An average run for him/her would be 4.3 km and for his/her peer 

group 5.1km. Further, a level color bar may also be shown 1410 indicating the 

total activity (in this case total distance run) by the user. 

[0124] FIG. 15 illustrates one visual representation of an activity "dashboard" 

overlay containing key game play data in accordance with some embodiments of 

the present disclosure. Key data shown here may include, but is not limited to, 

Speed, Distance, Time Elapsed, and Calories (as represented by 1502a, 1502b, 

1502c, and 1502d). Further, the key data may also include incline (both video 

incline and user current incline) a speed factor adjustment and others. Another 

data point is a heart rate monitor 1504 which using an external heart rate reader 

displays in real time the current heart rate. 

[0125] FIG. 16 illustrates one visual representation of the possible addition of 

images, videos or other visual representations to appear as if they are located in 

the environment depicted in the video, possibly as advertising in accordance with 

some embodiments of the present disclosure. In this example an advertising 

video 1602 is added, and placed so as to appear as if it is on a billboard on the 

wall of the building in the video. The video on the billboard will loop or play 
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independent of the main video in the viewer. For example, even if the main video 

stops, the video on the billboard may continue to play. 

[0126] In an embodiment, a targeted segmentation may be achieved in the 

choices of what videos or images shown to individual users. Choices may be 

made based on the user's demographic information, current login IP address and 

other factors. In one embodiment advertising could be shown to users who elect 

to have free access to a number of content videos. Images and videos shown in 

the 3D environment of the viewer may not limited to simulated 2D representations 

such as billboards. Any 3D movement may also be achieved. For example, in the 

video shown here of a spinning running shoe, the shoe could appear to move out 

of the billboard and above the road, continue spinning , then change into another 

image, before returning to the billboard on the wall. 

[0127] Any effects that may be possible in standard video games may be added 

(including 3D effects) such as particle effect, liquid and fluidity effects and others. 

[0128] FIGS. 17 and 18 illustrate visual representations of use of live internet 

video in accordance with some embodiments of the present disclosure. A browser 

window on the viewer may contain a live video feed which may be of a location, 

another participant, a coach to guide the user's fitness activity or simulation or 

other location 1702. The video feed may also be placed in the name tag (such as 

tags 1802a, 1802b) associated with a character. 

[0129] FIGS. 19 and 20 illustrates visual representations of a multiplayer mode of 

a game where two participants are playing together at the same time but from 
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different locations, connected via the internet, an intranet or other network in 

accordance with some embodiments of the present disclosure. In this example 

two participants (such as a participant 1902 and a participant 1904) may be 

playing together at the same time but from different locations, connected via the 

internet, an intranet or other network. Further, the name tag of a remote player 

1906 may also be provided with a live video feed. 

[0130] In FIG. 20, the opposite view of avatar representations of Participant 1 

2002 and Participant 2 2004 may be shown. In this example the remote player's 

name tag 2006 shows the picture or icon image of that participant. 

[0131] As each participant moves forward through the game his or her own 

avatar representation will also move (walk, job, or run, depending on the speed of 

the participant, or potentially cycle, drive or fly vehicles or characters used in a 

game or simulation) and may be shown on screen at the location that corresponds 

to the distance travelled. The movement forward through the video shown on 

each respective participant's speed may reflect his or her own forward speed. If 

therepresentation of the remote participant is located in a spot that is within the 

view of the current view participant, that avatar may be shown on the screen, and 

placed in a way that may make it appear to be moving on the road shown in the 

video. 

[0132] The video file may either be saved or accessed from the local participant's 

computer or other processor or may be streamed directly to that particular user. 

The information that may be shared between users contains data that may be 
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needed to place correctly on screen. The information may include, but is not 

limited to, the remote avatar along with the remote user's identifying information 

(including name, location, speed, distance, X, Y and Z 3D location coordinates, 

avatar configuration information and other identifying data) on the screen of the 

"local" participant. This process may enable a more efficient use of the internet or 

intranet connection between users and is meant to reduce the transfer bandwidth 

required to send full video frames over the connected network. 

[0133] FIGS. 21 and 22 illustrate visual representations of menu screen overlays 

in accordance with some embodiments of the present disclosure. In FIGS. 21 and 

22, two examples of a menu screen overlay are shown, as may be used in one 

embodiment of the invention. In FIG. 22, an HTML overlay contains images and 

flash video 2102 allowing a user to select their own avatar representations 2104 in 

a game. In this example the choice is only between a male and female 

representation shown as flash videos of the movements of the avatars 2106 

however in other embodiments of the invention choices may include many more 

detailed features including body types, clothing and indeed other life forms or 

imaginary characters. 

[0134] In FIG. 22, additional options of a menu system for one embodiment of the 

invention are shown. One function is a "trivia" mode 2202, where facts or quotes 

about a subject interesting to the user or related to the environment in the video 

are shown in overlays as the game or simulation progresses. The menu may 

allow the user to toggle this feature on or off. 
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[0135] Another feature highlighted in this figure is a "gaming" mode, where 

aspects of video games may be incorporated in the gaming 2204 or simulation. 

This feature could include interacting with other objects (for example chasing or 

hitting static or moving objects), points systems or virtual currency for achieving 

goals, means of sharing game features with other players, either real time or 

asynchronously. Many aspects of video games could be used and incorporated. It 

is also possible that a "gaming layer" may be used to include the same game 

features over multiple or different video locations. The user may be able to toggle 

this feature on an off using a menu system. 

[0136] FIG. 23 illustrates one visual representation of a gateway, virtual door or 

"portal" that may mark a point (edit spot) where the video changes from one to 

another location in accordance with some embodiments of the present disclosure. 

In an embodiment, a semi-transparent gateway may mark this edit spot. On the 

gateway, a video (also semi-transparent), resembling moving star-like objects, 

2302 may be shown. When an object or avatar "enters" this gateway, the 

appearance of being "transported" away from the location may be simulated. 

Other examples of possible gateways or portals include 3D objects that may 

represent gates or may be designed to look like they are part of the environment 

in the video. For this example, a 3D object is placed in the 3D environment in the 

location where the gate appears to be placed on the road in the video. The texture 

on that 3D object is an HTML page containing a transparent Flash move of the 

moving star shapes. 

[0137] FIG. 24 illustrates one visual representation of running avatars 
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representing users running in their own respective locations programmed to pass 

each other in accordance with some embodiments of the present disclosure. In 

FIG. 24, one characteristic of a type of 3D moving object in one embodiment of 

the video is depicted. The running avatars representing users running in their own 

respective locations can be programmed to pass each other instead of running 

through the image of the other avatar (as depicted through avatar 2402 and 2404). 

The avatar 2404 may change the location on finding another avatar 2402 in the 

same way on the road (as explained further in conjunction with FIG. 25). 

[0138] FIG. 25 illustrates one visual representation of running avatars 

programmed to move out of the way of moving objects in the Occlusion Layer in 

accordance with some embodiments of the present disclosure. In FIG. 25, 

another characteristic of a type of 3D moving object in one embodiment of the 

video is depicted. The running avatars may be programmed to move out of the 

way of moving objects in the Occlusion Layer (as shown in FIG. 5). The avatars 

may move to a location out of the way of the path of the transparent object 

representing the video car - or a "Safe lane" on which the avatars may continue to 

run out of the way of the car 2502. When the car 2502 has moved to another 

location, the avatars (2504 and 2506) may return to the regular, main path. 

[0139] FIG. 26 illustrates one visual representation the user or player presented 

with the choice to change routes or to stay on the current path in accordance with 

some embodiments of the present disclosure. As shown, a control 2602 may be 

provided to the user to change the current route by turning right after 50 meters. 

By clicking a button or other sensor, the user may choose a different route which 
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may be in any number of directions or indeed a completely different location. If 

such signal is provided by the user, the application then may buffer video frames 

from a new video file that may be of the new location. Further for the best effect, 

the second or all subsequent location video(s) might have been recorded already 

to start before the respective turn(s). The effect to the user may be that he or she 

may turn onto one of the routes coming off the main path in the current video. 

Another effect may be that by using this function or technique, users could explore 

varying routes in a particular location. 

[0140] By extending this example to a larger number of videos mapping an area 

an entire virtual world or gaming environment may be built, using video as the 

background instead of images of textured 3D assets. 

[0141] Reference is now made to FIGS. 27 through 32 that may depict aspects of 

one embodiment of the invention that enables players, users or participants to 

take part in the game or simulation from different locations, connected by the 

internet, an intranet or other network. These users may be able to see one 

another's actions and interact within the viewer or game. 

[0142] In one embodiment of the invention users or players may trigger the start 

of the application and recognition of themselves as the participants therefore 

bypassing the login process with an external device that may provide signal to a 

processor (such as the processor 106) that the participant is near the input device. 

The external device may be an RFID tag embedded in a key ring or card, or even 

a mobile phone application with a unique identifier of the user. A reader close to 
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the input device may detect the user and automatically start up the application 

and run the login procedure. 

[0143] Specifically, FIG. 27 may illustrate one visual representation of multiple 

concurrent users in accordance with some embodiments of the present disclosure. 

The avatar characters shown (in FIG. 27) may each represent an individual user 

(such as a user 2702a, 2702b, 2702c, 2702d, and 2702e) at a different location 

taking part in a game or simulation. They may be represented to other users as 

these kinds of avatars or possibly other types of characters. The visual 

representations may also include information such as the type depicted on the 

name tag shown in the figure. 

[0144] There may be instances where there may be too many remote users in the 

same environment to make the gaming experience pleasurable. In this instance 

the multiplayer application may split the same video or environment into multiple 

copies, and assign users to separate environments based on some 

predetermined rules. These rules could be based on users with similar interests, 

performance levels, or other factors. 

[0145] It is also possible that the avatar representations are not real-time, "live" 

users, but are previous performances by live users that may be saved by the 

system and reproduced at later points in time. These "performances' may include 

"best of" performances by the main user himself/herself, or famous athletes or 

other celebrities. Alternatively, the performances may be guiding, "best practice" 

or training performances by coaches, or possible just random system-generated 
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characters set to match the main user's level in the game or simulation. 

[0146] FIG. 28 illustrates one visual representation of a possible interface as a 

website on the internet or in a system game interface in accordance with some 

embodiments of the present disclosure. In the interface, a user may scroll (using 

2802) through different videos or locations based on images and short 

descriptions. The user may then be able to view a short sample, order through 

downloads, home delivery or through a streaming account 2804. 

[0147] FIG. 29 illustrates one visual representation of another possible interface 

where users may see current "live" participants on a map of the location of the 

video in accordance with some embodiments of the present disclosure. On the 

screen, users could see current "live" participants on a map of the location of the 

video (in this example Central Park in NY) 2902. Selecting a user representation 

by scrolling or hovering a mouse over the map character may highlight and 

enlarge the user's image and name 2904. Other functions include a list of user or 

system generated events, a list of other courses that may be joined by 

participants (users). Further, the system may provide a list of members about 

which the participant (user) may find more information. The system generated 

events, courses and access to the list of members may be provided by a visual 

bar 2906 

[0148] FIG. 30 illustrates one visual representation of a user interface of more 

information and a method of searching through videos or locations in accordance 

with some embodiments of the present disclosure. As shown, in FIG. 30, a user 
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interface 3002 may be shown where more information and a method of searching 

through videos or locations may be depicted. 

[0149] FIG.31 illustrates one visual representation of a user interface where 

participants could set up an event to be joined by others in accordance with some 

embodiments of the present disclosure. In this example, a video of a location in 

the Grand Canyon would be a running event that participants could join on 

treadmills in different locations, if they are running the viewer software application. 

Events could be set up by individual users as well as the system administrators 

through a control 3102 provided in FIG. 31. 

[0150] A description of the event, such as depicted through 3104,may include the 

location and corresponding video file, the time and time zone it is set to start, 

length of the course, any restraints on who could join (some aspects could be 

automatically deducted by the system based on the login of the user). A list of the 

participants who have already joined may be shown as 3106. An open comments 

forum 3108 may be made available either during the sign up process or after the 

event has ended. 

[0151] FIG.32 illustrates one visual representation of a user interface depicting 

visual representations of the data that has accumulated for a participant over a 

period of time in accordance with some embodiments of the present disclosure. 

Specifically, as shown in FIG.32, a user interface may be shown depicting visual 

representations 3202 of the data that may be accumulated (by the system) for a 

participant over a period of time that he/she has been active with the game or 
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simulation. The interface may be a webpage on the internet or within the system 

application itself. 

[0152] Examples of data that can be tracked or derived by the system for an 

individual participant may include, but is not limited to, a distance, an average 

speed, a time, a pace, calories burned, number of locations, number of events or 

groups, "personal best" performance and others. All these data points may be 

tracked for each and every interaction with the game or simulation and then may 

be viewed and analyzed by individual performance or compiled for days, weeks, 

months, years or any other combination. Participant performance may also be 

compared with his or her own goals or targets or with the performance of peers 

that may be classified as, but are not limited to, age group, other group the 

individual has joined voluntarily and other participants of similar fitness levels. 

[0153] Additionally, the system 102 may provide a competitive environment to the 

user while playing a game or doing fitness activities by providing one or more 

features to enable the user to perform one or more functionalities. For example, 

the user may be provided with features to add various other users in the running 

game or may invite other users by posting a message to join the game. Thus, this 

provides the user with an ability to interact with other users while playing games 

or exercising. The user may invite other users through one or more social 

networks, such as social networks 114, having the user's account therein. Further, 

the system 102 may enable the user to post comments, messages and receive 

replies, updates from the social networks 114 through the social networks 114 or 

through other information pool 116. The other information pool 116 may include 
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online blogs, various websites to get information such as news, updates, posts 

and the like. 

[0154] FIGS. 33A and 33B illustrate a method 3300 of visualizing synthetic 

objects within a real-world video clip are illustrated. At 3302, a video file and a 3D 

object (or 3D objects) may be provided. In one embodiment, the video file may be 

a recording of a real world location. Further, the video file may be recorded 

moving through the environment at constant or varying speeds to cover locations 

to be used in a video game or simulation. Further, the video file may cover 

significant distances. Furthermore, length of the video file may be from a few 

seconds to a few hours. Next, the length of the video file, and the location covered 

within it, may be determined by users of the video game or technical simulation. 

[0155] Further, in an embodiment, the video file may be a compilation of several 

locations that may be used in the video game or simulation. The video file may 

also contain different and multiple views of the same location, which may allow 

players or users of the game or simulation, options during game play to choose 

different routes. 

[0156] At 3304, camera information may be extracted from the video file. The 

camera information may include camera movement coordinates information, path 

coordinates information from the video file, and point cloud coordinates 

information for each frame of the video file. The camera movement coordinates 

information may include movement of a video camera at each frame relative to 

static points shown in video images. Further, the point cloud coordinates 
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information may include depth of objects (or distance from lens of the camera) 

shown in the video file. 

[0157] The camera movement coordinates information, path coordinates 

information, and the point cloud coordinates information may be extracted for 

each frame of the video file. Further, the camera movement coordinates 

information and the point cloud coordinates information may be translated into 

three dimensional (3D) coordinates. In another embodiment, extraction of the 

camera movement coordinates information and the point cloud coordinates 

information and translation of the camera movement coordinates information and 

the point cloud coordinates information into three dimensional coordinates may be 

performed together in a single step. 

[0158] Further, the camera movement coordinates information and the point 

cloud coordinates information may be stored in a file. The files may be of multiple 

formats. In one embodiment of the invention, the format of the file may include 

native format utilized by the extractor module. In another embodiment of the 

invention, the camera information may be stored as ASCII or binary text files. The 

ASCII or binary text files may include frame number, "X, Y and Z" camera 

coordinates rotation information. The ASCII files may further include reference 

numbers for each point in the "cloud" along with X, Y and Z 3D space coordinates 

information for each respective point, in the case of "point cloud" data. 

[0159] In one embodiment, the camera information may be extracted by an 

extractor module (not shown in the FIGS.) stored in the memory 104. In another 
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embodiment, any other module or software application may be used to extract the 

camera information. Examples of possible software applications may include, but 

not limited to, SynthEyes, PFTrack, Boujou, Nuke, or Adobe AfterEffects. In yet 

another embodiment, a custom software application may be developed that may 

extract similar camera movement information using analysis of the movement of 

pixels in the video images between individual frames. Further, a sensor may be 

used during the recording of the video file. 

[0160] In another embodiment, the camera movement coordinates information 

and the point cloud coordinates information may be extracted semi-manually, by 

visually estimating movement of the video camera at each frame relative to static 

points shown in the video images. For example, a technician may manually mark 

the same points on objects (for example, a corner of a house, a trunk of a tree), 

which appear in different video frames, and the extractor module may estimate 

relative movement of the camera between those frames. 

[0161] Further, in one embodiment, the video file may be cut into smaller sections 

to allow accurate estimation and extraction of the camera information. Those 

skilled in the art will appreciate that this may facilitate solving complicated 

mathematical calculations related to calculation of coordinates. Further, this may 

facilitate utilization of some systems that may accurately calculate coordinates for 

a limited number of video frames at one time. 

[0162] At 3306, the camera movement coordinates information files and the point 

cloud coordinates information files may be merged, if the video file was cut or 
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edited into smaller clips. The merged files may represent entire route travelled 

and entire environment captured in the entire video file. 

[0163] Further, in an embodiment of the invention, a match may be performed for 

points in the point cloud coordinates information and the camera movement 

coordinates information with respective points in the video frames for the entirety 

of the video file. The degree of accuracy may depend on degree of accuracy 

required by the final game or simulation. 

[0164] In one embodiment of the invention, the camera movement coordinates 

information files and the point cloud coordinates information files may be merged 

by a developer module (not shown in the FIGS.) stored in the memory 104. In 

another embodiment, the camera movement coordinates information files and the 

point cloud coordinates information files may be merged by some other module. 

[0165] At 3308, an occlusion layer may be added. In an embodiment of the 

invention, the occlusion layer may include a transparent 3D replica of key objects 

depicted in the video file. The transparent 3D replica of static features or 

additional static features may be built, and further existing features from the video 

file may be refined. In one embodiment of the invention, 3D space locations of 

objects depicted in the video may be automatically generated based on the point 

cloud information, and the occlusion layer may be automatically generated from 

the 3D space locations of the objects depicted in the video file. In another 

embodiment of the invention, occlusion layer may be automatically created from 

the point cloud information. 
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[0166] Further, in one embodiment of the invention, the transparent Occlusion 

Layer may be used as a guide for any 3D objects or any additional characters to 

appear to move within the same environment as the objects depicted in the video 

file. In one embodiment, if any object or part thereof which appears behind a 

transparent object is occluded, and its place is occupied with the video file so that 

the object appears to be behind the feature in the video file. For example, if a 

video contains a road which climbs up a hill then turns to the right past a house, a 

transparent 3D representation of that road, hill and house would serve as a guide 

to a moving avatar or character placed on a path to appear to walk up the hill, then 

disappear behind the house. The transparent 3D house may occlude the avatar 

(i.e. prevent it from being rendered on screen) when it passes behind the 3D 

house (i.e. further from the viewer in 3D space). Instead of the avatar, the viewer 

may see the background layer, which is a video image of the house. Therefore, 

when viewed from the correct angle, and when the 3D transparent house is 

aligned to fit exactly on the spot in the video frame where a house is depicted, the 

visual effect to a viewer may be that the avatar has disappeared behind the house 

shown in the video. 

[0167] In one embodiment, the Occlusion Layer may also be a number of 

separate, individual 3D objects or sets of objects or files which have relative 

coordinates in the same 3D space. In another embodiment, the Occlusion Layer 

may include objects which change location in the real world video. Examples of 

these objects may include moving cars or other vehicles, people or animals or any 

other objects which may have movement that is different relative to the camera to 
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the static environment shown in the video file. 

[0168] In one embodiment of the invention, the moving objects may be generated 

as transparent 3D occlusion objects. Their relative location at each frame may be 

set and guidance given for their movement and rotation to match the movement of 

the objects they depict in the video file. The moving objects or features may be 

developed from the video file, and further, accompanying animation that matches 

the movement of objects in the video file. Further, movement paths may be 

generated for the moving objects. In another embodiment, 3D space locations of 

the moving objects depicted in the video file may be automatically generated. 

[0169] In one embodiment of the invention, the occlusion layer may be added by 

the developer module. In another embodiment, the occlusion layer may be 

generated by the technician. In yet another embodiment, the occlusion layer and 

other moving occlusion objects that guide the on screen location coordinates for 

the characters may be developed using some other module, software application 

and technologies. For example, the 3D spatial data representing the environment 

in the video file may be generated at the same time as the video recording, using 

technologies such as LIDAR (Light Detection And Ranging), LADAR (Laser 

Detection and Ranging) or other motion sensing input devices or other 3D 

reconstruction technologies such as Microsoft Kinect or other similar processes 

which can generate in real time depth information of surrounding objects in an 

environment. 

[0170] At 3310, a transparent 3D representation of the landscape (Occlusion 
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Layer) and the moving occlusion objects may be outputted. In one embodiment, 

the developer module may output the transparent 3D representation of the 

landscape (Occlusion Layer) and the moving occlusion objects. Further, these 

files may be saved and outputted in any one of numerous formats. The files may 

include data for a size, shape and relative location in 3D space of the static and 

moving objects. 

[0171] At 3312, the output files from the developer module, along with the video 

file may be inputted into a viewer module (not shown in the FIGS.) stored in the 

memory 104. In one embodiment of the invention, the video file(s), camera 

movement and rotation information, 3D "occlusion" static and moving objects, 

relative movement and rotation paths and any other 3D objects, characters or 

assets are used as input in the viewer module. In an embodiment, the viewer 

module may be a custom software application. In another embodiment, the viewer 

application may be an appropriate video "game engine" or software which allows 

viewing of 3D objects and the programming of rules of a game, simulation or other 

activity. Further, in yet another embodiment of the invention, a standard 3D 

development application may be used. Examples of these include Autodesk Maya, 

Autodesk 3DSMax, Cinema 4D amongst others. 

[0172] In another embodiment, native file formats of the developer module may 

be directly inputted into the viewer module. In yet another embodiment, a custom 

file format may be written specifically for a more efficient transfer of this 

information to the viewer module. Hence, steps of 3310 and 3312 may be 

combined into a single integrated step. 
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[0173] At 3314, the video file and 3D objects may be rendered as separate layers. 

In one embodiment, 3D objects may be 3D players or avatars of users 

participating in a game. The different 3D objects may be shown in their correct 

relative location in 3Dspace. In an embodiment of the invention, the 3D objects 

may be rendered on a top layer and a video frame may be rendered on 

furthermost layer of the space. The transparent 3D objects and the moving 

objects may be visualized overlaid on a background layer of the video file. 

[0174] Further, in an embodiment, individual frames of the video file may be 

rendered as textures on the object in the furthermost layer, and further the 

textures are changed at adjustable rates to simulate a standard video player. For 

example, the speed of changing of the texture files may be adjusted from zero 

frames per second (FPS) to rates of 60 FPS and higher to achieve a high rate of 

control over the speed of movement through the video clip. Further, sounds 

associated with the video file may be adjusted to change length but not pitch 

during any changes in the video file playback speed. 

[0175] Further, the next layer may contain the occlusion layer and the other 3D 

objects, characters, or assets. Additional synthetic objects, static or moving, may 

also be added, within the transparent 3D objects representation of the features in 

the video file. In one embodiment of the invention, there may be additional layers 

in between or in front of the Occlusion Layer which serves as a location for other 

game features such as menus or additional information. 

[0176] At 3316, camera information may be applied to 3D environment. In one 
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embodiment, the camera movement coordinates information which was extracted 

from the original video file may be applied to the objects in the 3D space by the 

viewer module. In an embodiment, the camera information may be applied by the 

viewer module. 

[0177] At 3318, output controls for moving 3D objects or characters may be 

added. The movement of the synthetic objects or 3D objects may be controlled 

independent from movement of the video file through the output controls. In one 

embodiment, external controls for the movement/changing of the video frames or 

movement of the characters or 3D assets of the game or simulation may be 

incorporated. In an embodiment, the output controls may be added by the viewer 

module. 

[0178] At 3320, the video file may be synched with the 3D objects or moving 

characters. In one embodiment, the 3D space camera movements may be 

synched to match the movements of correct frames from the video clip. The video 

file and the 3D objects may be rendered on screen in separate but synched layers, 

in the 3D environment. In an embodiment, the video file may be synched with the 

3D objects by the viewer module. 

[0179] Further, an HTML browser layer may be displayed on the same screen. 

Furthermore, placement of objects containing advertising images, objects or video 

files may be placed in a way that gives appearance that they exist in the 

environment depicted in the video file. In an embodiment, the video file and 3D 

objects may be rendered by the viewer module. 
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[0180] Furthermore, features or functions may be added that may allow objects 

resembling doorways or portals to be placed in a way that gives the appearance 

that they exist in the environment depicted in the video file and that these 

doorways or portals represent a change in location in the video file. 

[0181] Further, video game functions may be added that may be used over the 

video file. In an embodiment, the video game functions may include point systems, 

characters, and sound effects. Further, the video game functions may include 

function for allowing the background video or video file to be changed if the user 

chooses to change the direction of the route and in the process a large, virtual 

world can be built in which the background is video, not images or textured 3D 

objects. 

[0182] At 3322, output may be presented on a screen. In one embodiment, the 

3D layers may be rendered as 2D output to a screen for the participating user of 

the video game or simulation. In another embodiment, the output of the viewer 

module may be 3D stereoscopic on an appropriate viewing monitor. The 3D 

objects or synthetic objects may appear to exist or move within the landscape 

depicted in the video file for a participating user or viewer of a simulation or video 

game. Further, the synthetic objects or characters may be controlled 

independently by a player, user or other controlling devices. 

[0183] FIGS. 34A and 34B illustrate a method 3400 of visualizing synthetic 

objects within a real-world video file, according to another embodiment of the 

invention. At 3402, video file and synthetic object/objects may be provided. It may 
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be possible that the video file may require some corrections related to a lens 

distortion, color information adjustments, and stabilization of the video to remove 

undesired shaking or other movement of the camera. 

[0184] At 3404, an analysis may be performed for checking correction of the 

video images of the video file. In an embodiment of the invention, the analysis 

may be performed by a correction module (not shown in the FIGS.) stored in the 

memory 104. 

[0185] At 3406, a determination for correction needed may be made, based on 

the analysis. In one embodiment, the correction may be needed for a lens 

distortion depending upon the lens used in the original video recording process, 

color information adjustments both for esthetic reasons, better estimation by the 

software of the camera movement, and stabilization of the video to remove 

undesired shaking or other movement of the camera. Those skilled in the art will 

appreciate that corrections to the video file may facilitate an efficient process of 

data extraction. In an embodiment of the invention, the determination may be 

made by the correction module. 

[0186] At 3408, corrections may be applied to the video frames. The video file 

may be updated accordingly. In an embodiment of the invention, the corrections 

may be applied by the correction module. 

[0187] At 3410, final video frames may be prepared. In an embodiment of the 

invention, the final video frames may be prepared by the correction module. 
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[0188] Next, the step 3412 (extracting camera information), step 3414 (outputting 

files to the developer module), step 3416 (merging camera movement 

coordinates and point cloud coordinates), step 3418 (creating occlusion layer), 

step 3420 (creating moving occlusion objects), and step 3422 (outputting files to 

the viewer module) may be performed to visualize the synthetic objects within the 

video file, as discussed in conjunction with description of FIGS. 33A and 33B. 

[0189] Further, the method steps for FIGS. 33A, 33B, 34A and 34B are not 

restricted to above information as mentioned herein. The various embodiments 

and features that are explained in conjunction with FIGS. 1, 2, and 4 to 32 may be 

utilized by each of the methods as explained here above. Further, the invention is 

not limited to above-mentioned embodiments and examples and many other 

embodiments and examples may be implemented in light of the invention without 

departing from the scope of the invention. 

[0190] Advantageously, the present disclosure provides asystem and a method 

for visualizing synthetic objects within a real-world video clip. The system may be 

implemented independently for game and simulation of activities of any user. 

Moreover, the system may enable a plurality of users across the World Wide Web 

(WWW) to interact with each other while exercising, playing game or performing 

any other activity through the system. Additionally, the system may be utilized as 

a plug-in for various other machines such as an input sensor device that may 

detect various parameters related to activities of the user. 

[0191] Further, embodiments of the present invention facilitate achieving fully 
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convincing life-like photorealistic representations of the real world. Further, the 

present system facilitates overlaying objects or game characters into a real-life 

video and making them appear to be moving correctly within the same 

environment as is depicted in the video file. Furthermore, the present invention 

provides an external control of the objects or game characters, similar to video 

game-like control of the objects or game characters. 

[0192] Further, the present invention facilitates utilization of a real-life video for 

making a simulation or video game, thereby saving lot of time and cost of 

designing and building the 3D environments for video games. Further, the present 

invention facilitates allowing a user to control the objects or game characters 

independently of the movement of the video 

[0193] Furthermore, the present invention facilitates leveraging modern 

technologies such as internet, video games, live online multiplayer gaming, 

performance data analysis and sharing through social networking websites, in 

fitness and health sector. Specifically, the present invention facilitates leveraging 

modern technologies to particular exercise on indoor cardio equipment such as 

treadmill, elliptical, cycle, rower etc. 

[0194] Further, in case of a screen placed in front of machines along with some 

form of processor may host a software application (system application) with video 

games that may be triggered by the user's exercise motions, and one that 

interacts with other users live during the game or simulation, shares (sends and 

receives) information across social networks and online. The application may also 
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store and analyze data about the users' performance and provide a graphical 

representation of the user's performance for motivating the user. Further, the user 

may be facilitated to post their performance's representation on social networks 

such as Facebook, Linkedln, Twitter and the like. 

[0195] Additionally, the present invention provides various other features to 

facilitate the users to perform various functionalities such as the users may select 

their avatars, may tag other users, receive and transmit activities feed and 

updates from social networks and so on. Further, various embodiments provided 

by the present disclosure may provide vista for users to explore various other new 

features. Also, a user may find other users (may be friends, relatives) through 

online interactions and can take part in common activities. Hence, the present 

invention motivating users to exercise more effectively, and enhancing 

entertainment while performing such fitness activities. 

[0196] It may be appreciated by a person skilled in the art that the present 

invention is not limited to the above-mentioned embodiments. Further, various 

other embodiments may also be implemented through the features provided by 

the system. Also, the usage of terminology such as 'first user', 'second user' may 

not be considered a restrictive aspect of the present invention as such 

terminologies are used just for the purpose of better explanation. It may be 

appreciated by a person skilled in the art that the invention is not limited to the 

advantages as mentioned here above. Further many other advantages may be 

understood in light of the description given above without departing from the 

scope of the invention. 
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[0197] The foregoing description, for purpose of explanation, has been described 

with reference to specific embodiments. However, the illustrative discussions 

above are not intended to be exhaustive or to limit the invention to the precise 

forms disclosed. Many modifications and variations are possible in view of the 

above teachings. The embodiments were chosen and described in order to best 

explain the principles of the invention and its practical applications, to thereby 

enable others skilled in the art to best utilize the invention and various 

embodiments with various modifications as are suited to the particular use 

contemplated. 

[0198] Embodiments of the invention are described above with reference to 

block diagrams and schematic illustrations of methods and systems according to 

embodiments of the invention. It will be understood that each block of the 

diagrams and combinations of blocks in the diagrams can be implemented by 

computer program instructions. These computer program instructions may be 

loaded onto one or more general purpose computers, special purpose computers, 

or other programmable data processing translator to produce machines, such that 

the instructions that execute on the computers or other programmable data 

processing translators create means for implementing the functions specified in 

the block or blocks. Such computer program instructions may also be stored in a 

computer-readable memory that can direct a computer or other programmable 

data processing apparatus to function in a particular manner, such that the 

instructions stored in the computer-readable memory produce an article of 

manufacture including instruction means that implement the function specified in 
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the block or blocks. 

[0199] While the invention has been described in connection with what is 

presently considered to be the most practical and various embodiments, it is to be 

understood that the invention is not to be limited to the disclosed embodiments, 

but on the contrary, is intended to cover various modifications and equivalent 

arrangements included within the spirit and scope of the appended claims. The 

invention has been described in the general context of computing devices, phone 

and computer-executable instructions, such as program modules, being executed 

by a computer. Generally, program modules include routines, programs, 

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

implement particular abstract data types. A person skilled in the art will appreciate 

that the invention may be practiced with other computer system configurations, 

including hand-held devices, multiprocessor systems, microprocessor-based or 

programmable consumer electronics, network PCs, minicomputers, mainframe 

computers, and the like. Further, the invention may also be practiced in distributed 

computing worlds where tasks are performed by remote processing devices that 

are linked through a communications network. In a distributed computing world, 

program modules may be located in both local and remote memory storage 

devices. 

[0200] This written description uses examples to disclose the invention, including 

the best mode, and also to enable any person skilled in the art to practice the 

invention, including making and using any devices or systems and performing any 

incorporated methods. The patentable scope of the invention is defined in the 
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claims, and may include other examples that occur to those skilled in the art. Such 

other examples are intended to be within the scope of the claims if they have 

structural elements that do not differ from the literal language of the claims, or if 

they include equivalent structural elements with insubstantial differences from the 

literal languages of the claims. 
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CLAIMS: 

1. A method of visualizing synthetic objects within a real-world video clip, 

comprising: 

a. building into a transparent 3D scene at least one of one or more objects 

and features from the real-world video clip, wherein the objects and 

features are at least one of static and dynamic based on the real-world 

video clip; 

b. visualizing, in a viewer application, the built transparent 3D scene and 

dynamic objects overlaid on a background layer of the real-world video 

clip; 

c. adding additional synthetic objects, static or dynamic, within a 

transparent 3D scene representation of the features in the real-world 

video clip, the transparent 3D scene representation being based on the 

visualization of the built transparent 3D scene; 

d. using a 3D transparent scene as an occlusion layer, wherein an object 

or part of the occlusion layer appearing behind a transparent object is 

occluded and occupying a place with the real-world video clip; and 

e. controlling the movement of the synthetic objects independent from the 

movement of the video clip. 
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2. The method of claim 1 further comprising: 

extracting information from at least a portion of the real-world video clip, 

the extracted information being processed to form a transparent 3D 

scene reflecting a route travelled by a camera in the real-world video 

clip. 

3. The method of claim 2, wherein the extracted information comprises: 

a. a 3D camera movement coordinates and a path from the real-world 

video clip or sections of the real-world video clip; and 

b. a 3D spatial or "point cloud" coordinate data of objects from the 

real-world video clip. 

4. The method of claim 2 further comprising applying the information extracted 

from the real-world video clip to a camera of the viewer application. 

5. The method of claim 1 further comprising enabling a user to select a path from 

the real world video clip or from one or more other real-world video clips for 

visualizing the synthetic objects. 

6. The method of claim 3, wherein the extracted information is processed by 

merging the 3D camera movement coordinates and path with the 3D spatial 

coordinate data to form the transparent 3D scene. 

7. The method of claim 1 further comprising building into the transparent 3D 

scene additional static features and refining existing features from the 
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real-world video clip. 

8. The method of claim 1 further comprising visualizing the real-world video clip 

within the viewer application as the furthermost layer in a 3D space. 

9. The method of claim 1 wherein a result to the viewer application is the visual 

appearance that the synthetic objects appear to exist or move within the 

landscape depicted in the video. 

10. The method of claim 1 further comprising enabling at least one of a user and 

one or more controlling devices to control independently the synthetic objects. 

11.The method of claim 1, wherein the viewer application allows rendering of the 

video clip and 3D objects on a screen in separate layers, each of the separate 

layers synched in a 3D space. 

12. The method of claim 8, wherein individual frames of the video clip are 

rendered as textures on an object in the furthermost layer in the 3D space, 

wherein the textures are changeable at adjustable rates to simulate a standard 

video player. 

13. The method of claim 1, wherein the viewer application adjusts a speed of 

changing of texture files from zero FPS (frames per second) to rates of 60 FPS 

and higher to achieve a high rate of control over the speed of movement 

through the video clip. 

14. The method of claim 1 further comprising displaying HTML browser layer on a 
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screen in a 3D space. 

15. The method of claim 1 further comprising allowing placement of objects, 

containing at least one of advertising images, objects or video clips, in a way 

to give an appearance of existence thereof in an environment depicted in the 

video clip. 

16. The method of claim 1 wherein the viewer application includes functions 

allowing objects resembling doorways or portals to be placed in a way to give 

an appearance of existence thereof in the environment depicted in the video. 

17. The method of claim 1 further comprising providing one or more functionalities 

comprising point systems, characters, sound effects and other features, for 

usage over the real-world video clip. 

18. The method of claim 1 further comprising allowing a user to change a 

background video when the user chooses to change a direction of a route in 

the real-world video clip. 

19. A computer system configured to perform the method recited in claim 1. 

20. A system for rendering a visual game or simulation of one or more activities, 

wherein the system incorporates a memory, a processor, and a display screen, 

the memory comprising one or more instructions, executable by the processor 

to: 

a. facilitate a plurality of users to select individually at least one of a 
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plurality of real-world video files for visualization; 

b. provide a background scene in a 3D environment to each user based 

on the corresponding selected at least one of the plurality of real-world 

video file, the background scene comprises one or more objects 

corresponding to the selected real-world video file; 

c. provide on-screen visual representation to each user as an avatar in the 

3D environment corresponding to the selected real-world video file; and 

d. display real-time movement of the user in the 3D environment through 

the selected avatar based on one or more activities performed by the 

user, the one or more activities correspond to at least one of playing the 

visual game and exercising. 

21. The system of claim 20, wherein the memory further comprising instructions to 

determine the one or more activities by utilizing one or more sensors. 

22. The system of claim 20, wherein to provide the background scene in the 3D 

environment, the one or more instructions, executable by the processor, to: 

extract camera information from at least a portion of the selected real-world 

video file to form a transparent 3D scene; 

build into the transparent 3D scene at least one of one or more objects and 

features from the selected real-world video based on the extracted information, 

wherein the objects and features are at least one of static and dynamic based on 
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the selected real-world video clip; and 

visualize the built transparent 3D scene through a viewer application. 

23. The system of claim 20, wherein the user is facilitated to select the avatar 

from a plurality of avatars or to embed the avatar in the 3D environment. 

24. The system of claim 20, wherein the memory further comprising one or more 

instructions, executable by the processor, to facilitate gaming or simulation of 

one or more activities by incorporating a "live multiplayer" aspect, wherein 

multiple participants from different networked locations are allowed to interact 

or view each others' actions on a screen. 

25. The system of claim 20, wherein the memory further comprising one or more 

instructions, executable by the processor, to facilitate playing game or 

simulation of one or more activities by incorporating a "live multiplayer" aspect 

wherein: 

a. a number of identical 3D environments are adjusted based on the 

number of concurrent users; and 

b. separate environment are assigned to users based on certain 

predetermined rules. 

26. The system of claim 20, wherein the memory further comprising one or more 

instructions, executable by the processor, to incorporate informational tags for 
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each user, the informational tags related to the avatar of the user on a screen, 

wherein the informational tags change appearance based on distance of the 

user's on screen representation. 

27. The system of claim 20, wherein the memory further comprising instructions to 

guide the real-time movement of each user's on screen representations. 

28. The system of claim 20, wherein the one or more instructions further allow 

placement of objects on a screen for displaying advertising images, objects or 

video clips to give an appearance of an environment as depicted in the 

selected video file. 

29. The system of claim 20, wherein the one or more instructions facilitate each 

user with video game functions including point systems, characters and sound 

effects for usage over the real-world video in a fitness related game or 

simulation. 

30. The system of claim 20, wherein the one or more instructions perform a 

mapping overlay function for allowing each user to track progress along a 

route or activity. 

31. The system of claim 20, wherein the instructions implements a mapping 

function using links to Google Earth or Google Maps for allowing each user to 

track progress along a route or activity. 

32. The system of claim 20, wherein the instructions executable by the processor 

to allow users engaging in the activities to talk to each other over a network. 
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33. The system of claim 20, wherein the instructions executable by the processor 

to facilitate interactive functioning for enabling a user to "tag" other users or 

send predetermined messages to other users within a certain range of 

distance from the user. 

34. The system of claim 20, wherein the instructions allow users, engaging in the 

game, to see live video feed of other users over a network. 

35. The system of claim 20, wherein the instructions executable by the processor 

to facilitate the users to engage with one or more own stored previous 

performances and performances of other users in the game or simulation. 

36. The system of claim 20, wherein the instructions further detect presence of a 

user based on RFID tag in a device associated with the user. 

37. The system of claim 20, wherein the instructions allow a participant the ability 

to set at least one of a customized game event and a customized game group 

for enabling other users to join. 

38. The system of claim 20, wherein the instructions further display onscreen 

information comprising: data from the internet including RSS, XML, and feeds 

from social networking sites; and users' current and past performance, the 

users' current and past information being updated real-time. 

39. The system of claim 20, wherein the instructions enable the users to set goals 

or targets for performance, wherein the users are allowed to broadcast 

information corresponding to goals and targets setting and achievement, to 

73 



WO 2013/034981 PCT/IB2012/002195 

the internet including one or more social networks. 

40. The system of claim 20, wherein the instructions executable by the processor 

to display onscreen comments, messages, status updates to a user from 

social networks having user's account thereon. 

41. The system of claim 39, wherein the instructions executable by the processor 

to display on-screen replies or comments to the user's postings of goals and 

achievements. 

42. The system of claim 20, wherein the instructions, executable by the processor, 

store, display, analyze and share data about performance of users. 
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