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SYNCHRONIZING MULTIPLE 
TRANSMISSIONS OF CONTENT 

BACKGROUND 

0001 Television viewing is no longer the static, isolated, 
or passive pastime that it used to be. Today, viewers have the 
option of using a computing device. Such as a tablet computer 
or Smartphone, as a second screen to view a webpage related 
to a show they are watching, thereby keeping viewers 
engaged in a particular program. However, there is a demand 
for taking second screen experiences further. Specifically, 
there is a demand for Supplemental content (e.g., second 
screen content) that is synchronized with the primary content 
users are watching. While users want synchronization 
between their Supplemental content and other programs, they 
also want and rely on fast network speeds. Thus, systems and 
methods for providing synchronized Supplemental content 
with minimal impact on network bandwidth and other ben 
efits are desired. 

SUMMARY 

0002 Some or all of the various features described herein 
may facilitate synchronization of supplemental content (e.g., 
second screen content) displayed on a second user device 
(e.g., a second screen device Such as a tablet computer, Smart 
phone, laptop, etc.) with primary content displayed on a first 
user device (e.g., a first screen device Such as a television or 
video display) thereby providing a desirable second screen 
experience. Some aspects described below allow for synchro 
nization of supplemental content with linear or time shifted 
primary content while minimizing an impact on network 
bandwidth. 

0003. In accordance with some aspects of the disclosure, a 
plurality of interfaces (e.g., gateways, user devices, set top 
boxes, etc.) may receive triggers from a trigger Source for 
Supplemental content (e.g., second screen content) to be dis 
played on second screen devices in Synchronicity with pri 
mary content. A Subset of those interfaces may be selected to 
represent the plurality, and the Subset may report back trigger 
receipt information to the trigger Source, to allow the Source 
to adjust its timing of future triggers for the plurality of 
interfaces. Because a subset of the interfaces (which may be 
a relatively small amount of interfaces in comparison to the 
total number of interfaces) are used to report the triggers, 
instead of all of the interfaces, the impact on the upstream 
bandwidth of a service provider's network may be mini 
mized. 

0004. In an illustrative embodiment, the disclosure 
teaches grouping or categorizing interfaces into different 
Zones or groups, and teaches that the interfaces in a common 
Zone or group are expected to receive the same primary con 
tent at approximately the same time. In contrast, different 
Zones may receive similar primary content (e.g., a television 
program), but the primary content may include different 
advertisements or may be time shifted differently (e.g., have 
different delays). In each Zone, a subset of interfaces are 
expected to detect and report triggers embedded within or 
otherwise transmitted with the primary content. The subset of 
interfaces may vary. In some embodiments, the interfaces 
themselves or an associated computing device may compute 
an algorithm to determine whether they should report the 
trigger. An algorithm may be based on Statistical information 
received from a service provider or some other administrator. 
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The statistical information may be specific to each Zone (or 
group) because, for example, it may be expected that users in 
Some Zones are more likely to view certain content than users 
in another Zone. An algorithm may take into account the 
channel for delivering the primary content, time of day, and 
other factors when determining whether the interface (or an 
application associated with the interface) should report a 
trigger. 
0005. In another aspect, and in particular to further reduce 
network traffic, multipliers may be sent at more frequent 
intervals than the statistical information, which may include a 
heavier payload than the multiplier. A multiplier may be a 
factor used to adjust the Subset of interfaces reporting trig 
gers. Regardless of the method for determining whether a 
trigger should be reported, when the trigger is reported, a 
trigger detection signal may be sent upstream on the same 
lines or channel that the primary content is received on. The 
trigger detection signal may eventually reach one or more 
servers dedicated for receiving and processing Such signals. 
The server(s) may then push synchronization signals to cer 
tain second screen devices that it knows or believes are dis 
playing second screen content associated with the primary 
content from which the trigger was detected. The server may 
transmit synchronization signals to second screen devices in 
response to the trigger detection signals. The second screen 
devices may then use the synchronization signals to synchro 
nize second screen content, which may be received from 
another source, e.g., another network or server, or already 
downloaded on the second screen device. Additionally, 
aspects of the present disclosure teach computing devices, 
having a processor and memory storing computer-executable 
instructions, and other apparatuses to perform the above steps 
and other steps for improving a second screen experience. 
0006. Other details and features will also be described in 
the sections that follow. This summary is not intended to 
identify critical or essential features of the inventions claimed 
herein, but instead merely Summarizes certain features and 
variations thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Some features herein are illustrated by way of 
example, and not by way of limitation, in the figures of the 
accompanying drawings and in which like reference numer 
als refer to similar elements. 

0008 FIG. 1 illustrates an example communication net 
work on which various features described herein may be used. 
0009 FIG. 2 illustrates an example computing device and 
Software configuration that can be used to implement any of 
the methods, servers, entities, and computing devices 
described herein. 

0010 FIG. 3 illustrates a system architecture according to 
one or more illustrative aspects described herein. 
0011 FIG. 4 illustrates a diagram illustrating an example 
embodiment of another aspect of the present disclosure. 
0012 FIG. 5 illustrates a system architecture according to 
one or more illustrative aspects described herein. 
0013 FIG. 6 is a flow diagram illustrating an example 
method according to one or more aspects of the disclosure. 
0014 FIG. 7 is a flow diagram illustrating an example 
method according to one or more aspects of the disclosure. 
0015 FIG. 8 is a flow diagram illustrating an example 
method according to one or more aspects of the disclosure. 
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0016 FIGS. 9A and 9B are flow diagrams illustrating 
example methods according to one or more aspects of the 
disclosure. 
0017 FIG. 10 is a flow diagram illustrating an example 
method according to one or more aspects of the disclosure. 

DETAILED DESCRIPTION 

0018. In the following description of various illustrative 
embodiments, reference is made to the accompanying draw 
ings, which form a parthereof, and in which is shown, by way 
of illustration, various embodiments in which aspects of the 
disclosure may be practiced. It is to be understood that other 
embodiments may be utilized, and structural and functional 
modifications may be made, without departing from the scope 
of the present disclosure. 
0019. By way of introduction, the various features 
described herein may allow a user to consume primary con 
tent (e.g., watch a television program) on a first device (e.g., 
a television) and second screen content, which is synchro 
nized with the primary content, on a second device (e.g., a 
Smartphone, tablet, laptop, etc.). In one example, an interface 
(e.g., a set top box) associated with the first device may 
determine whether it should report a trigger detected within 
the primary content. As a result, a sample of interfaces may 
report detected triggers instead of all interfaces thereby mini 
mizing the impact of reporting triggers on the upstream band 
width. This determination may be based on statistical infor 
mation, a multiplier, and/or other data received from a service 
provider or other administrator. The system may monitor and 
update this information so that the reporting of the triggers 
may be further optimized. Based on detection signals 
received from the sample of interfaces, synchronization sig 
nals may be generated and transmitted (e.g., pushed) to sec 
ond screen devices so that the second screen devices can 
synchronize second screen content with the primary content. 
0020 FIG. 1 illustrates an example communication net 
work 100 on which many of the various features described 
herein, such as the requesting and retrieval of primary content 
and second screen content may be implemented. Network 
100 may be any type of information distribution network, 
Such as satellite, telephone, cellular, wireless, etc. One 
example may be an optical fiber network, a coaxial cable 
network, or a hybrid fiber/coax distribution network. Such 
networks 100 use a series of interconnected communication 
links 101 (e.g., coaxial cables, optical fibers, wireless, etc.) to 
connect multiple premises 102 (e.g., businesses, homes, con 
Sumer dwellings, etc.) to a local office or headend 103. The 
local office 103 may transmit downstream information sig 
nals onto the links 101, and each premises 102 may have a 
receiver used to receive and process those signals. 
0021. There may be one link 101 originating from the 
local office 103, and it may be split a number of times to 
distribute the signal to various premises 102 in the vicinity 
(which may be many miles) of the local office 103. The links 
101 may include components not illustrated, such as splitters, 
filters, amplifiers, etc. to help convey the signal clearly, but in 
general each split introduces a bit of signal degradation. Por 
tions of the links 101 may also be implemented with fiber 
optic cable, while other portions may be implemented with 
coaxial cable, other lines, or wireless communication paths. 
By running fiber optic cable along some portions, for 
example, signal degradation may be significantly minimized, 
allowing a single local office 103 to reach even farther with its 
network of links 101 than before. 
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0022. The local office 103 may include an interface, such 
as a termination system (TS) 104. More specifically, the inter 
face 104 may be a cable modem termination system (CMTS), 
which may be a computing device configured to manage 
communications between devices on the network of links 101 
and backend devices such as servers 105-107 (to be discussed 
further below). The interface 104 may be as specified in a 
standard, such as the Data Over Cable Service Interface 
Specification (DOCSIS) standard, published by Cable Tele 
vision Laboratories, Inc. (a.k.a. CableLabs), or it may be a 
similar or modified device instead. The interface 104 may be 
configured to place data on one or more downstream frequen 
cies to be received by modems at the various premises 102, 
and to receive upstream communications from those modems 
on one or more upstream frequencies. 
0023 The local office 103 may also include one or more 
network interfaces 108, which can permit the local office 103 
to communicate with various other external networks 109. 
These networks 109 may include, for example, networks of 
Internet devices, telephone networks, cellular telephone net 
works, fiber optic networks, local wireless networks (e.g., 
WiMAX), satellite networks, and any other desired network, 
and the network interface 108 may include the corresponding 
circuitry needed to communicate on the external networks 
109, and to other devices on the network such as a cellular 
telephone network and its corresponding cell phones. For 
example, the network interface 108 may communicate with a 
wireless device 116 via the external network 109 so that the 
wireless device 116 may receive supplemental content from 
the local office 103 or other computing devices connected to 
the external network 109. 

0024. As noted above, the local office 103 may include a 
variety of servers 105-107 that may be configured to perform 
various functions. For example, the local office 103 may 
include a push notification server 105. The push notification 
server 105 may generate push notifications to deliver data 
and/or commands to the various premises 102 in the network 
(or more specifically, to the devices in the premises 102 that 
are configured to detect such notifications). The local office 
103 may also include a content server 106. The content server 
106 may be one or more computing devices that are config 
ured to provide content to users at their premises. This content 
may be, for example, video on demand movies, television 
programs, Songs, text listings, etc. The content server 106 
may include software to validate user identities and entitle 
ments, to locate and retrieve requested content, to encrypt the 
content, and to initiate delivery (e.g., streaming) of the con 
tent to the requesting user(s) and/or device(s). 
0025. The local office 103 may also include one or more 
application servers 107. An application server 107 may be a 
computing device configured to offer any desired service, and 
may run various languages and operating Systems (e.g., Serv 
lets and JSP pages running on Tomcat/MySQL, OSX. BSD, 
Ubuntu, Redhat, HTML5, JavaScript, AJAX and COMET). 
For example, an application server may be responsible for 
collecting television program listings information and gener 
ating a data download for electronic program guide listings. 
Another application server may be responsible for monitor 
ing user viewing habits and collecting that information foruse 
in selecting advertisements. Yet another application server 
may be responsible for formatting and inserting advertise 
ments in a video stream being transmitted to the premises 
102. Although shown separately, one of ordinary skill in the 
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art will appreciate that the push server 105, content server 
106, and application server 107 may be combined. 
0026. Further, here the push server 105, content server 
106, and application server 107 are shown generally, and it 
will be understood that they may each contain memory Stor 
ing computer executable instructions to cause a processor to 
perform steps described herein and/or memory for storing 
data, Such as information for identifying a user or second 
screen device. 

0027. An example premises 102a, such as a home, may 
include an interface 120. The interface 120 may include com 
puter-executable instructions (e.g., an application) for per 
forming one or more aspects of the disclosure, such as detect 
ing triggers, determining whether to report triggers, and/or 
generating detection signals to report triggers. The interface 
120 can include any communication circuitry needed to allow 
a device to communicate on one or more links 101 with other 
devices in the network. For example, the interface 120 may 
include a modem 110, which may include transmitters and 
receivers used to communicate on the links 101 and with the 
local office 103. The modem 110 may be, for example, a 
coaxial cable modem (for coaxial cable lines 101), a fiber 
interface node (for fiber optic lines 101), twisted-pair tele 
phone modem, cellular telephone transceiver, satellite trans 
ceiver, local wi-fi router or access point, or any other desired 
modem device. Also, although only one modem is shown in 
FIG. 1, a plurality of modems operating in parallel may be 
implemented within the interface 120. Further, the interface 
120 may include a gateway interface device 111. The modem 
110 may be connected to, or be apart of the gateway interface 
device 111. The gateway interface device 111 may be a com 
puting device that communicates with the modem(s) 110 to 
allow one or more other devices in the premises 102a, to 
communicate with the local office 103 and other devices 
beyond the local office 103. The gateway 111 may be a set-top 
box (STB), digital video recorder (DVR), computer server, or 
any other desired computing device. The gateway 111 may 
also include (not shown) local network interfaces to provide 
communication signals to requesting entities/devices in the 
premises 102a, Such as display devices 112 (e.g., televisions), 
additional STBs 113, personal computers 114, laptop com 
puters 115, wireless devices 116 (e.g., wireless routers, wire 
less laptops, notebooks, tablets and netbooks, cordless 
phones (e.g., Digital Enhanced Cordless Telephone—DECT 
phones), mobile phones, mobile televisions, personal digital 
assistants (PDA), etc.), landline phones 117 (e.g. Voice over 
Internet Protocol VoIP phones), and any other desired 
devices. Examples of the local network interfaces include 
Multimedia Over Coax Alliance (MoCA) interfaces, Ethernet 
interfaces, universal serial bus (USB) interfaces, wireless 
interfaces (e.g., IEEE 802.11, IEEE 802.16), analog twisted 
pair interfaces, Bluetooth interfaces, and others. 
0028 FIG. 2 illustrates general hardware elements that 
can be used to implement any of the various computing 
devices discussed herein. The computing device 200 may 
include one or more processors 201, which may execute 
instructions of a computer program to perform any of the 
features described herein. The instructions may be stored in 
any type of computer-readable medium or memory, to con 
figure the operation of the processor 201. For example, 
instructions may be stored in a read-only memory (ROM) 
202, random access memory (RAM) 203, removable media 
204, such as a Universal Serial Bus (USB) drive, compact 
disk (CD) or digital versatile disk (DVD), floppy disk drive, or 
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any other desired storage medium. Instructions may also be 
stored in an attached (or internal) hard drive 205. The com 
puting device 200 may include one or more output devices, 
Such as a display 206 (e.g., an external television), and may 
include one or more output device controllers 207, such as a 
Video processor. There may also be one or more user input 
devices 208, Such as a remote control, keyboard, mouse, 
touch screen, microphone, etc. The computing device 200 
may also include one or more network interfaces, such as a 
network input/output (I/O) circuit 209 (e.g., a network card) 
to communicate with an external network 210. The network 
input/output circuit 209 may be a wired interface, wireless 
interface, or a combination of the two. In some embodiments, 
the network input/output circuit 209 may include a modem 
(e.g., a cable modem), and the external network 210 may 
include the communication links 101 discussed above, the 
external network 109, an in-home network, a provider's wire 
less, coaxial, fiber, or hybrid fiber/coaxial distribution system 
(e.g., a DOCSIS network), or any other desired network. 
0029. The FIG. 2 example is a hardware configuration. 
Modifications may be made to add, remove, combine, divide, 
etc. components of the computing device 200 as desired. 
Additionally, the components illustrated may be imple 
mented using basic computing devices and components, and 
the same components (e.g., processor 201, ROM storage 202, 
display 206, etc.) may be used to implement any of the other 
computing devices and components described herein. For 
example, the various components herein may be imple 
mented using computing devices having components such as 
a processor executing computer-executable instructions 
stored on a computer-readable medium, as illustrated in FIG. 
2. Some orall of the entities described herein may be software 
based, and may co-existina common physical platform (e.g., 
a requesting entity can be a separate Software process and 
program from a dependent entity, both of which may be 
executed as Software on a common computing device). Addi 
tionally, the computing device 200 may include a Supplemen 
tal content manager 201a, which can perform the various 
methods for realizing synchronization of the second screen 
content with the primary content described herein as a 
replacement for, or augment to, any other processor 201 that 
the computing device 200 may include. That is, the supple 
mental content manager 201a may include a separate proces 
Sorand/or set of computer-executable instructions stored on a 
computer-readable medium that, when executed by a proces 
Sor, cause the processor (or the computing device 200 as a 
whole) to perform the various methods of the present disclo 
Sure, such as processing detection signals, monitoring detec 
tion signals, generating sampling information and multipli 
ers, and generating synchronization signals. The 
Supplemental content manager 201a may also include secure 
memory (not shown), which can store the various sampling 
information, multipliers, algorithms, and Zone information 
described herein. The secure memory can be any desired type 
of memory, and can have enhanced security features to help 
restrict access (e.g., can only be accessed by the Supplemental 
content manager 201a, can be internal to the Supplemental 
content manager 201a, etc.). Where the Supplemental content 
manager 201a includes a separate set of computer-executable 
instructions, these instructions may be secured Such that only 
authorized users may be allowed to modify, augment, or 
delete them. 

0030. In some embodiments, the supplemental content 
manager 201a may be implemented as an application specific 
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integrated circuit (ASIC). That is, the supplemental content 
manager 201a may be a chip designed specifically for per 
forming the various processes described herein. Further, the 
ASIC may be implemented within or in communication with 
various computing devices provided herein. 
0031 One or more aspects of the disclosure may be 
embodied in computer-usable data and/or computer-execut 
able instructions, such as in one or more program modules, 
executed by one or more computers or other devices. Gener 
ally, program modules include routines, programs, objects, 
components, data structures, etc. that perform particular tasks 
or implement particular abstract data types when executed by 
a processorina computer or other data processing device. The 
computer executable instructions may be stored on one or 
more computer readable media Such as a hard disk, optical 
disk, removable storage media, Solid state memory, RAM, 
etc. As will be appreciated by one of skill in the art, the 
functionality of the program modules may be combined or 
distributed as desired in various embodiments. In addition, 
the functionality may be embodied in whole or in part in 
firmware or hardware equivalents such as integrated circuits, 
field programmable gate arrays (FPGA), and the like. Particu 
lar data structures may be used to more effectively implement 
one or more aspects of the disclosure, and Such data structures 
are contemplated within the scope of computer executable 
instructions and computer-usable data described herein. 
0032 FIG. 3 is a diagram showing an example system 
architecture 300 on which various features described herein 
may be performed. The system 300 of FIG.3 depicts a local 
office 103, a first premises 102a, a second premises 102b, one 
or more content distribution networks (CDN) 310 and 320, a 
network 330, and a second screen experience management 
computing device (e.g., a server)340. As shown in FIG. 1, the 
local office 103 may connect to the first premises 102a and 
second premises 102b via links 101. The first premises 102a 
may include an interface 120 (e.g., a set top box), a first Screen 
device 301 (e.g., a television, a monitor, a projector, etc.), and 
one or more second screen devices 302 (e.g., a Smartphone, 
tablet, laptop, etc.). As shown in FIG.3, multiple users A and 
B may be located at the first premises 102a and each user may 
operate a second screen device 302 while consuming content 
via the first screen device 301. Meanwhile, the second pre 
mises 102b may include an interface 120, a first screen device 
301, and a second screen device 302 used by a user C. Con 
tent, Such as video content, may be transmitted from the local 
office 103 to the interfaces 120 of the first and second pre 
mises 102a-b, and presented through the first screen devices 
301. Thus, users A and B may consume content (e.g., view a 
stream of a video program that is multicast according to a 
schedule, or transmitted on demand, or playing back content 
that is locally recorded at the device 301 or an associated 
device such as at a DVR) at the premises 102a and user C may 
consume content at the premises 102b. Notably, while con 
Suming content, each user may operate a respective second 
screen device 302 to consume second screen content related 
to the primary content presented on the first device 301 at 
their premises 102. For example, user A may operate a second 
screen device 302. Such as a Smartphone, to consume second 
screen content, Such as a poll through which user A may vote 
for a contestant shown in the primary content presented on the 
first screen device 301. The second screen content may be any 
data that provides information or content to Supplement pri 
mary content, which may be the video content (e.g., linear 
television program, on-demand movie, etc.) presented on a 

Sep. 18, 2014 

first screen device 301. For example, second screen content 
may include a link to a webpage of a product shown in an 
advertisement of the primary content, a video clip with bonus 
features, text and/or images with information about the con 
tent itself or about individuals or items shown in the primary 
content, advertisements, coupons, questions pertaining to the 
primary content, etc. The various second screen content may 
be generated from ordinary everyday consumers of the pri 
mary content, as well as from formal primary content sources. 
The appearance of the second screen content may be gener 
ated by the second screen device 302 using software that is 
previously stored, or it may be dynamically retrieved or 
received when it is needed, and the timing of when the second 
screen content appears (e.g., when a particular Internet link 
should appear, or when a particular image should be dis 
played) may be based on triggers or signals that are received 
along with the primary content stream. 
0033 Referring to FIG. 3., users (e.g., people) may con 
Sume contentata premises 102a (e.g., a home, business, etc.). 
Consuming content may include, for example, watching and/ 
or listening to a television program or internet video on a first 
screen device 301 (e.g., a television, computer monitor, pro 
jector, etc.). The first screen device 301 may receive the 
content from the interface 120, which is connected to the local 
office 103 and configured to accept the primary content. FIG. 
3 also illustrates some examples of second screen devices 
302, namely a Smartphone and a laptop computer. Each sec 
ond screen device 302 may be configured to store and/or 
execute a second Screen experience application (e.g., a com 
puter program) through which a user may select and consume 
second screen content. The second screen application may be 
downloaded from the local office 103 or another computing 
device 200 on the network 330, or retrieved from a computer 
readable medium (e.g., compact disc (CD), flash drive, etc.). 
The second screen application may also be a web browser for 
navigating to a website that provides the second screen expe 
rience described herein. Although FIG. 3 shows some 
example second screen devices 302, many other devices may 
be used as second screen devices 302. Indeed, even another 
television, similar in configuration to a first screen device 
301, may be used as the second screen device 302. The second 
screen device 302 may also be a specially designed device 
(e.g., an enhanced television remote) for specific use in the 
embodiments disclosed herein. 

0034) Further, each of the second screen devices 302 may 
be configured to bi-directionally communicate via a wired 
and/or wireless connection with the second screen experience 
management computing device 340 via the network 330. 
Specifically, the second screen devices 302 may be config 
ured to access the network 330 (e.g., the Internet) to obtain 
second screen content and to transmit/receive signals via the 
network 330 to/from the second screen experience manage 
ment computing device 340. For example, a second screen 
device 302 may transmit information, such as requests for 
second screen content, through a wired connection, including 
the links 101 through which the primary content is supplied to 
a first screen device 301, to the local office 103 which then 
routes the transmission to the network 330 so that it may 
eventually reach the second screen experience management 
computing device 340. That is, the second screen device 302 
may connect to the interface 120 and communicate with the 
second screen experience management computing device 
340 over the links 101 used to transmit the primary content 
downstream. Alternatively, a second screen device 302 may 
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wirelessly communicate via, for example, a WiFi connection 
and/or cellular backhaul, to connect to the network 330 (e.g., 
the Internet) and ultimately to the second screen experience 
management computing device 340. Accordingly, although 
not shown, the network 330 may include cell towers and/or 
wireless routers for communicating with the second screen 
devices 302. 

0035 Although FIG. 3 depicts the second screen experi 
ence management computing device 340 as being separate 
from the local office 103, in some embodiments, the second 
screen experience management computing device 340 may 
be located at the local office 103. In such embodiments, the 
second screen devices 302 may still access the second screen 
experience management computing device 340 through the 
network 330. Further, even though the second screen experi 
ence management computing device 340 is shown as a single 
element, in Some embodiments, it may include a number of 
computing devices 200, which may include the Supplemental 
content manager 201a. 
0036 Still referring to FIG.3, the local office 103 may be 
a computing device, a termination system, node, etc. within 
the system architecture 300. The local office 103 may include 
a router 305, and a database 306 for storing user information 
(e.g., user profiles), primary content, second screen content, 
and/or computer-executable instructions for inserting trig 
gers, transmitting multipliers, or any of the steps described 
herein. The router 305 of the local office 103 may forward 
requests for content from users and/or user devices (e.g., first 
screen devices 301, second screen devices 302, etc.) to one or 
more CDNs 310 and 320 and/or the second screen experience 
management computing device 340 that may supply the 
requested content and/or synchronization signals. Each of the 
CDNs 310 and 320 may include one or more routers 311 and 
321, whose purpose is to receive requests from users (e.g., via 
their local offices) and route them to servers within its net 
work that may store the requested content and be able to 
supply it in response to the request. A CDN 310 for a given 
piece of content might have a hierarchy of one primary 
source, and a plurality of lower-level servers that can store 
(e.g., cache) the content and respond to requests. The lower 
level servers that ultimately service the request may be 
referred to as edge servers. Such as one or more edge servers 
312 and 322. The various servers may include one or more 
content databases 313 and 323, which store content that the 
respective CDN 310 and 320 manages. In some embodi 
ments, the CDNs 310 and 320 may provide the same or 
similar content. In other embodiments, the CDNs 310 and 
320 may offer different content from one another. Also, the 
CDNs 310 and 320 may be maintained/operated by the same 
or different content providers. Although only two CDNs 310 
and 320 are shown, many CDNs may be included in the 
system architecture 300 of FIG. 3. 
0037 FIG. 4 is a diagram illustrating an aspect of the 
present disclosure. Specifically, FIG. 4 illustrates that a net 
work, such as a service provider network including a plurality 
of interfaces 120 located at various premises 102, may be 
separated into a plurality of groups or Zones (e.g., Zone 1, 
Zone 2, Zone 3, etc.). Each group or Zone may include a 
plurality of interfaces 120 (e.g., set top boxes). The amount of 
interfaces 120 in each group or Zone may be different. In some 
examples, the Zones may cover a specific geographical 
region. For example, the Zones may correspond to Zip codes 
or area codes. In other examples, each Zone may include 
multiple Zip codes or area codes. Vice versa, multiple Zones 
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may make up a single Zip code or area code. The Zone group 
ings of interfaces may be done geographically, to group 
together interfaces that are in the same neighborhood, or 
served by the same local office 103 or trunk line. The Zone 
groupings may also be determined based on signal propaga 
tion delay. For example, all of the interfaces that experience a 
1500 ms delay in receiving a downstream signal from the 
server 340 may be grouped in one group (regardless of geog 
raphy), and all of the interfaces that experience a 2500 ms 
delay may be grouped in another group. 
0038. The Zones may also be defined based on the simi 
larity in the content they receive. For example, members of 
each Zone may receive the same primary content, including 
identical advertisements, that is received by other members in 
the Zone. In other words, the local office 103 may deliver the 
same primary content to each of the interfaces 120 in the same 
Zone so that users of the interfaces 120 are exposed to the 
same advertisements. Interfaces 120 in different Zones may 
receive different content. In particular, the advertisements 
delivered to the interfaces 120 of different Zones may be 
different. For example, all of the interfaces 120 in Zone 1 may 
receive a television program with an advertisement for a car 
during a commercial break, while all of the interfaces 120 in 
Zone 2 may receive the same television program but the 
advertisement at the same commercial break may be for a 
clothing store. In this example, the television program is the 
same, but the television programs may also be different. Fur 
ther, the frequencies of the channels used to transmit the 
primary content may vary among the different Zones. For 
example, in Zone 1, the primary content provided by NBC 
may be transmitted at a first frequency (e.g., 552 MHZ), while 
in Zone 2, the primary content provided by NBC may be 
transmitted at a second frequency (e.g., 750 MHz). Similarly, 
the logical channels (e.g., channel 25) used to transmit the 
primary content may vary among the different Zones. For 
example, in Zone 1, the primary content provided by NBC 
may be on channel 24, while in Zone 2, the primary content 
provided by NBC may be on channel 25. 
0039. It should be understood that interfaces 120 in differ 
ent Zones may also receive the same primary content includ 
ing the same advertisements; however this might not always 
be the case. Further, while the content delivered to each of the 
interfaces 120 in the same Zone may be the same, it should be 
understood that the precise time at which the content arrives 
at the interfaces 120 in the same Zone may be different. For 
example, there may be delays in transmitting the content Such 
that one interface in Zone 1 receives the contentata first time, 
whereas another interface in Zone 1 receives the same content 
at a second time a few seconds later. 
0040 FIG. 5 is a high-level diagram showing an example 
system architecture 500 on which various features described 
herein may be performed. The system 500 may include a 
number of premises 102a, 102b, 102c, a local office 103, a 
network 530, a second screen content server 541, and a syn 
chronization manager 542. At each of the premises 102 there 
may be an interface 120a, 120b, 120c, a first screen device 
301a, 301b, 301C, and a second screen device 302a, 302b, 
302c. As shown in FIG. 5, the premises 102a and 102b may 
belong to the same Zone Z. Accordingly, the interfaces 120a 
and 120b may receive the same primary content C1. Mean 
while, premises 102c, which is not within the same Zone Z. 
may receive different primary content C2. Herein, the pri 
mary content C1 and primary content C2 may refer to the 
content shown on the first screen device 301, and may 

-16-



US 2014/0280695 A1 

include, for example, both television programs and commer 
cials. It should also be understood that the primary content C1 
and primary content C2 may include similar content, but may 
be different in terms of their advertisement content or may be 
time shifted from one another. For example, the primary 
content C1 and primary content C2 may include the same 
television program at the same time on the same television 
channel, but have different advertisements during the com 
mercial breaks. As another example, the primary content C1 
may include a live television show (e.g., a football game) 
while the primary content C2 may include the same live 
television show but shifted in time so that there is a delay 
between when a user interface 120a receives the primary 
content C1 and when a user interface 120c receives the pri 
mary content C2. 
0041. As mentioned, FIG. 5 shows the same content C1 
being received by interfaces 120a and 120b. However, this is 
just one example scenario intended to illustrate that two inter 
faces (e.g., 120a and 120b) within the same Zone Z may 
receive the same content at approximately the same time if 
they are tuned to the same channel. It should be understood 
that the interfaces 120a and 120b may still receive different 
content (e.g., different television shows) if they are tuned to 
different channels. In other words, each interface 120 may 
tune to whatever particular piece of content is desired from 
among the entire collection of primary content C1 or C2 that 
it receives. 

0042. The primary content C1 and C2 (including, e.g., 
programming content and advertising content) may include 
triggers embedded within the content, or sent contemporane 
ously with the primary content, such as in a different logical 
data stream. The same content may have the same triggers. 
For example, primary content C1 delivered to interface 102a 
may include the same triggers as the primary content C1 
delivered to the interface 102b. Meanwhile, the primary con 
tent C2 may have different triggers than the primary content 
C1. For example, even where the primary content C1 and 
primary content C2 are similar (e.g., where C1 and C2 both 
include the same television show), the primary content C1 
may have different commercials than the primary content C2, 
and therefore, the triggers in the different commercials may 
be different. These triggers may be embedded by content 
creators (not shown) at the time the primary content C1, C2 is 
created or by the local office 103 (or other content providers) 
before delivering the primary content to the appropriate inter 
faces 120. The triggers may be embedded within, or synchro 
nized with, the content C1, C2 at constant or variable inter 
vals. For example, the content C1, C2 may include a different 
trigger every five minutes. The triggers may include informa 
tion identifying the associated primary content C1, C2 or any 
other information, such as information for Supplementing the 
primary content C1, C2. The triggers also may include a 
unique or random identifier that may allow the trigger to be 
identified. Various formats for the triggers may be used. For 
example, the triggers may use the Enhanced TV Binary Inter 
change Format (EBIF) or comply with standards for digital 
program insertion of the Society of Cable Telecommunica 
tions Engineers (SCTE), such as SCTE35, and may be sent in 
a data stream in Synchronization with the primary content C1, 
C2. Alternatively, the trigger may be a vertical blanking inter 
val (VBI) trigger embedded within the video stream of the 
primary content C1, C2 (e.g., using closed captioning fields). 
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Further, in some embodiments, watermarks in the video and/ 
or audio streams of the primary content C1, C2 may be used 
as triggers. 
0043. As shown in FIG. 5, the interface 120a may transmit 
a detection signal D back upstream after detecting a trigger in 
the primary content C1. Although FIG. 5 shows the interface 
120a receiving triggers and sending the detection signal D, 
another computing device associated with (or coupled to) the 
interface 120a may perform these functions. For example, the 
interface 120a might receive the triggers and another com 
puting device associated with the interface 120a may gener 
ate and send the detection signal D. A detection signal D may 
include information identifying a timing of when an interface 
120 actually received an associated trigger, as well as, infor 
mation identifying the portion of the primary content that was 
being consumed at the time the trigger was received and/or a 
trigger identifier. Notably, the interface 120b, which is in the 
same Zone Zand receives the same primary content C1 as the 
interface 120a, does not transmit a detection signal back 
upstream. This is because in the example of FIG. 5, the 
interface 120b was not selected to report the trigger. In other 
examples, the interface 120b may send the detection signal to 
report the trigger and the interface 120a might not. Still in 
other examples, both interfaces 120a and 120b may send 
detection signals to report the triggers. Since interface 120a 
might not know whether interface 120b will send the detec 
tion signal, and vice versa, both interfaces 120a and 120b 
might independently determine that they should send the 
detection signal to be sure that synchronization will be main 
tained. On the contrary, neither interface 120a and 120b may 
send the detection signal, and instead, synchronization of the 
corresponding second screen devices 302a and 302b might 
depend on a detection signal sent by another interface 120 
(not shown in FIG. 5) within the same Zone Z. The determi 
nation of whether an interface 120 should report the trigger 
may be made on a trigger-by-trigger basis. That is, for every 
trigger received, each interface 120 may determine whether it 
should transmit a detection signal to report the trigger. 
0044) Further, although the interface 120b in the example 
of FIG. 5 does not report the trigger, the second screen device 
302b may still be synchronized with the primary content C1 
streamed on the first screen device 301b because the second 
screen device 302b may benefit from the detection signal sent 
by the interface 120a as described in more detail below. As 
long as there is another interface 120 within the same Zone 
sending a detection signal in response to the primary content 
presented on the first screen device 301b, the second screen 
device 302b may be synchronized with the first screen device 
301b without the interface 120b having to send a detection 
signal. In light of the above, one of ordinary skill in the art 
should realize the advantages this system may offer in terms 
of bandwidth. Since both of the interfaces 120a and 120b are 
not sending detection signals upstream, the upstream band 
width over the links 101 connecting the local office 103 to the 
interfaces 120 may be conserved. 
0045. Additionally, one should understand that the inter 
face 120c which is in a different Zone from interface 120a 
might not benefit from the detection signal sent by the inter 
face 120a. Because the primary content C2 may be different 
than the primary content C1 (e.g., primary content C2 may 
include different advertisements inserted into the program 
ming content), the detection signal sent in response to the 
trigger in the content C1 might not help to synchronize second 
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screen content on the second screen device 302c with the 
primary content on the first screen device 301c. 
0046 Still referring to FIG. 5, the detection signal D may 
be transmitted to the synchronization manager 542. The Syn 
chronization manager 542 may be configured to receive 
detection signals D and generate and transmit synchroniza 
tion signals 51, S2 to second screen devices 302. Each syn 
chronization signal S1, S2 may include a number of signals 
transmitted in series in response to a single detection signal D. 
In some embodiments, the synchronization manager 542 may 
identify detection signals D and determine what primary con 
tent and/or what triggers are associated with the detection 
signals D. The synchronization manager 542 may then gen 
erate a specific synchronization signal S1 based on this deter 
mination so that second screen devices 302 can synchronize 
second screen content SSC with the primary content C1. For 
example, where the detection signal D is sent in response to a 
trigger embedded in an advertisement for a car, the synchro 
nization manager 542 may generate and transmit a synchro 
nization signal S1 to second screen devices 302a and 302b 
indicating that the interfaces 120a and 120b have recently 
outputted the advertisement for a car. As a result, the second 
screen devices 302a and 302b may synchronize second 
screen content SSC to display a portion of the second screen 
content SSC related to the car in synchronization with the 
primary content C1 which recently included the advertise 
ment for the car. The synchronization signal S1 may include 
information identifying the primary content and/or informa 
tion indicating a timing of primary content being presented, a 
timing of Supplemental content to be presented, a portion of 
primary content being presented, and/or a portion of Supple 
mental content to be presented. Further, the synchronization 
signal S1 may include a number of signals transmitted in 
series in response to a single detection signal D. 
0047. The synchronization signal S1 may be a multicast 
signal pushed to a plurality of second screen devices 302 
listening formulticast signals. The second screen devices 302 
may then determine whether the synchronization signal S1 is 
related to the second screen content SSC it is presenting. For 
example, where the interface 120a is streaming one television 
show and the interface 120b is streaming another television 
show, the synchronization signal S1, multicasted to both the 
second screen device 302a and second screen device 302b, 
might only be received and used by the second screen device 
302a because the detection signal D was sent from interface 
120a associated with the second screen device 302a. In this 
example, the second screen device 302b might ignore the 
multicasted synchronization signal S1 because its associated 
interface 120b is not streaming the same television show. 
Where the synchronization signal S1 is a multicast signal, it 
may be sent to all second screen devices 302 in the same Zone, 
or all second screen devices 302 regardless of Zones (the latter 
case is not depicted in FIG. 5). 
0048 Alternatively, the synchronization signal S1 may 
include a plurality of signals that are selectively pushed to 
particular second screen devices 302 that have identified 
themselves as presenting (or desiring to present) related sec 
ond screen content SSC. For instance, each time a second 
screen device 302 is directed to present different second 
screen content SSC, the second screen device 302 may send a 
signal to the synchronization manager 542 informing the 
synchronization manager 542 of the second screen content 
that it is presenting. As a result, the synchronization manager 
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542 may learn which second screen devices 302 should be 
sent synchronization signals related to Such second screen 
content SSC. 

0049. The synchronization signal S2 may be different 
from the synchronization signal S1 because the second screen 
device 302c is associated with the interface 120cina different 
Zone than the Zone Z which includes interfaces 120a and 
120b. The synchronization signal S1 might not be useful to 
the second screen device 302c because the content C2 
received by the interface 120c is not necessarily the same as 
the content C1. The synchronization signal S2 may be trans 
mitted by the same synchronization manager 542 that trans 
mits synchronization signal S1. However, the synchroniza 
tion manager 542 may transmit the synchronization signal S2 
in response to a different detection signal (not shown), than 
detection signal D, that is transmitted to the synchronization 
manager 542 by another interface 120 (not shown) in the 
same Zone as the interface 120c. Also, although not shown in 
FIG. 5, the synchronization signal S2 may be sent to other 
interfaces 120 within the same Zone as interface 120c. 

0050. Further, FIG. 5 illustrates the paths of transmission 
of second screen content SSC. Although FIG.5 illustrates that 
second screen devices 302 receive second screen content SSC 
from the second screen content server 541 via the network 
530, in other examples, the second screen content SSC may 
be received from a plurality of sources via a plurality of other 
networks. The second screen content server 541 may be con 
figured to transmit the second screen content SSC to one or 
more of the second screen devices 302 via the network 530, 
which may include a cellular backhaul, the Internet, and/or 
additional local and wide area networks. The second screen 
content SSC may be multicast or unicast to the second screen 
devices 302. In some cases, the second screen devices 302 
may first transmit a request (not shown) to the second screen 
content server 541 for specific second screen content SSC. 
For example, when a user via an application on a second 
screen device 302 directs a second screen device 302 to 
present specific second screen content SSC, the second screen 
device 302 may send a request identifying the second screen 
content desired to the second screen content server 541. In 
response to this request, the second screen content server 541 
may transmit the second screen content SSC back to the 
second screen device 302. In some embodiments, the request 
for second screen content may simply refer to the primary 
content for which second screen content is desired and the 
second screen content server 541 may detect what second 
screen content SSC to supply in response. As shown in FIG. 
5, the same second screen content SSC may be sent to second 
screen devices 302 in different Zones. That is, there may be a 
single file of second screen content associated with a particu 
lar piece of primary content, and therefore, the job of Syn 
chronizing that second screen content may be left up to the 
second screen devices 302. 

0051. Once a second screen device 302 receives second 
screen content SSC and a synchronization signal S1, S2, the 
second screen device 302 may perform synchronization. Spe 
cifically, the second screen device 302 may use a received 
synchronization signal S1, S2 to determine which segment or 
time point in the second screen content SSC to present. For 
example, if there are 30 segments of the second screen content 
SSC and the synchronization signal S1 indicates that the 20" 
segment should be presented, the second screen device 302 
will analyze the second screen content SSC to present the 20" 
segment. As a result, the second screen content SSC presented 
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on the second screen device 302 may be synchronized with 
the primary content C1, C2 on the associated first screen 
device 301. This synchronization is illustrated by the dashed 
lines connecting the second screen devices 302 with their 
associated first screen devices 301. 

0.052 While FIG. 5 shows the second screen content SSC 
and the synchronization signals S1, S2 as separate signals 
from each other, in some embodiments, they may be com 
bined. In other words, instead of sending both a synchroni 
zation signal S1 and second screen content SSC, a combined 
signal may be sent that includes the second screen content 
SSC time shifted according to the synchronization signal S1. 
For example, in response to the detection signal D sent by the 
interface 120a, the particular segment of second screen con 
tent SSC corresponding to the primary content C1 presented 
on the first screen device 301a may be transmitted downto the 
second screen device 302a. In this manner, the synchroniza 
tion may be considered to have occurred in the cloud, and the 
second screen device 302 may present the synchronized sec 
ond screen content without having to perform the synchroni 
zation itself. Further, it should be understood that when the 
second screen content SSC and synchronization signals S1, 
S2 are separate, the order in which they are received by the 
second screen device 302 may vary. That is, in some cases a 
second screen device may receive the second screen content 
SSC before the synchronization, and in other cases it may be 
reversed. In the reverse scenario, the second screen device 
302 may buffer the synchronization signal until the second 
screen content SSC is acquired and then use the synchroni 
zation signal to perform synchronization. 
0053. In accordance with the above, second screen devices 
302 may synchronize second screen content SSC with linear 
primary content based on synchronization signals S1, S2 that 
are generated in response to detection signals D sent from 
other premises 102. In comparison, second screen devices 
302 attempting to synchronize second screen content SSC 
with time-shifted primary content (e.g., video on-demand 
content) might only use synchronization signals S1, S2 that 
are generated in response to detection signals sent from an 
interface 120 at the same premises 102. Alternatively, second 
screen devices 302 may synchronize second screen content 
SSC with time-shifted primary content using audio recogni 
tion processes to analyze the audio of the time-shifted pri 
mary content or using triggers received, via a wired or wire 
less connection, directly from the interface 120 at the same 
premises 102. Accordingly, the system 500 may differentiate 
interfaces 120 presenting linear primary content from inter 
faces 120 presenting time-shifted programming content. For 
example, the synchronization manager 542 may be config 
ured to determine whether a received detection signal D is 
generated in response to consumption of time-shifted primary 
content. If so, the synchronization manager 542 may transmit 
a unicast synchronization signal to the particular second 
screen device 302 being used to present second screen content 
SSC in synchronization with the time-shifted primary con 
tent. 

0054 FIG. 6 is a flow diagram illustrating an example 
method of the present application in which a second screen 
device 302 may be initially configured so that it can interface 
with the system of the present disclosure. 
0055. In step 601, a user may use a web browser to access 
a web portal. This can be done using the second screen device 
302 or another device with Internet access. Once at the web 
portal, a user may create an account in step 602. This may be 
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done by entering a username and/or a password. By creating 
an account, a user may subscribe to a service of the present 
disclosure that provides a synchronized second screen expe 
rience. 

(0056. In step 603, a user can register his/her particular 
second screen device 302 with the service of the present 
disclosure so that synchronization signals and second screen 
content may be received by the second screen device 302. 
During this registration process, the user may associate a 
default interface 120, and therefore a default Zone, with the 
second screen device 302 and/or with a username used to log 
into a second screen experience application on the second 
screen device 302. For example, a user in FIG.5 might asso 
ciate second screen device 302a with interface 120a. To 
accomplish this, a user may enter an interface 120 identifier 
(e.g., set top box serial number) or service provider account 
number into a second screen experience application of a 
second screen device 302, which may store the entered infor 
mation on the second screen device 302 itself or in a comput 
ing device on the network 530. As a result, when the second 
screen device 302 is subsequently used to consume supple 
mental content, it can present the supplemental content for the 
appropriate zone based on the stored interface 120 identifier 
and/or service provider account number. It is contemplated 
that certain users might desire to synchronize second screen 
content on their second screen device 302 with primary con 
tentata particular interface 120 (e.g., an interface 120 in their 
home) more often than other interfaces 120, so that the second 
screen device 302 may receive an appropriate synchroniza 
tion signal. However, a user may later change the associated 
interface or account number, which may be desirable the 
user's residency changes, or temporarily override the asso 
ciation, which may be desirable when the user is consuming 
supplemental content at another person's home. During step 
603, a user may associate a number of second screen devices 
302 with the same interface 120. Alternatively, a username 
may be associated with an interface 120 so that any second 
screen device 302 running a second screen application which 
has been logged into using the username may be associated 
with that interface 210. 
0057. At the completion of step 603, an application on the 
second screen device 302 may have stored an interface 120 
identifier. Thus, when the second screen device 302 subse 
quently sends a request for content, a computing device. Such 
as the second screen content server 541 or the synchroniza 
tion manager 542, may determine where (e.g., in which Zone) 
the second screen device 302 is located. As a result, the 
second screen device 302 may receive the appropriate syn 
chronization signals S1, S2 or synchronized second screen 
COntent. 

0058. In step 604, a user may designate the type of device 
so different signal formats can be sent depending on the 
device. Step 604 may also allow the user to enter other user 
preferences, such as preferences related to types of supple 
mental content (e.g., coupons, bonus videos, trivia questions, 
etc.) or parental controls to restrict access to certain second 
screen content. It is contemplated that different users con 
suming the same primary content C1, C2 within the same 
Zone (and even through the same interface 120) may wish to 
receive different supplemental content. In other words, the 
second screen experience may be customized for users by 
providing a variety of supplemental content for any given 
piece of primary content C1, C2. Accordingly, the user pref 
erences received in step 604 may be used by second screen 
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devices 302 to control what supplemental content is received 
and/or presented. For example, a second screen device 302 
may receive multiple versions of second screen content SSC 
for the same primary content and determine which version to 
present based on user preferences entered in step 604. There 
fore, the user preferences may also be used to select which 
synchronization signal to use or control how synchronization 
is performed so that the presented second screen content SSC 
is synchronized with the primary content. Once preferences 
are submitted, a user profile associated with the account cre 
ated in step 602 may exist. This user profile may be updated 
by returning to the web portal and editing the preferences. 
0059 FIG. 7 illustrates a process of operating a second 
screen device 302 to realize a second screen experience. In 
particular, FIG. 7 describes steps that a second screen device 
302 may perform to synchronize second screen content pre 
sented thereon with primary content presented on a first 
screen device 301. By way of these steps, a user may control 
a second screen device 302 so that the user may consume 
second screen content in synchronization with primary con 
tent that the user simultaneously consumes via a first Screen 
device 301. 

0060. The process of FIG.7 may be performed after the 
process of FIG. 6 for registering the second screen device 302 
is performed. In step 701, the second screen device 302 is 
turned on. This may include turning on, for example, a tablet, 
laptop, Smartphone, etc. At step 702, the first screen device 
301 may be turned on. When a first screen device 301 (e.g., a 
television, computer, etc.) is turned on, it may begin present 
ing content, such as a video program (e.g., a television pro 
gram). In some cases, the second screen device 302 may be 
used to turn on the first screen device 301. 

0061. With the second screen device 302 turned on, syn 
chronicity between the Supplemental content on the second 
screen device 302 and the primary content on the first screen 
device 301 may be calibrated at step 703. For example, cali 
bration may be performed using the second screen device 302 
to account for a propagation delay of the primary content to 
the interface 120 and/or first screen device 301 or of the 
synchronization signal to the second screen device 302. The 
propagation delay may be a time elapsing from a time that the 
primary content is transmitted from, for example, the local 
office 103 to a time that the primary content reaches the first 
screen device 301 and/or interface 120, or a time elapsing 
from a time that a synchronization signal is transmitted from, 
for example, the synchronization manager 542 to a time that 
it reaches the second screen device 302. In some situations, 
primary content may be received by different interfaces 120 at 
different times although it is transmitted to the interfaces 120 
at the same time. Also, second screen devices 302 within the 
same Zone may receive synchronization signals at different 
times. To carry out calibration to account for Such propaga 
tion delays, a second screen device 302 may connect to the 
interface 120 and/or first screen device 301 via a wired and/or 
wireless connection. Through the connection, the first Screen 
device 301 and/or interface 120 may inform the second screen 
device 302 of the propagation delay. Specifically, the inter 
face 120 and/or first screen device 301 may compute a propa 
gation delay by comparing a time that primary content was 
transmitted with a time that the primary content was received 
and provide this information to the second screen device 302. 
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Calibration may also be performed by a second screen device 
302 by comparing a time when a dummy Synchronization 
signal is transmitted to a time that it is received. This infor 
mation may be used when presenting the second screen con 
tent SCS according to a synchronization signal S1, S2. In 
Some embodiments, a test may be performed to achieve cali 
bration. For example, a user may make a selection on the 
second screen device 302 in response to some event (e.g., the 
start of a television program, start/end of a commercial break, 
etc.) associated with the primary content presented on the first 
screen device 301 which may allow the second screen device 
302 to compute a propagation delay. Although the calibration 
at step 703 is shown as occurring after step 702 and before 
step 704, it should be understood that the calibration may take 
place at other times in the process and/or may be performed 
multiple times. 
0062. At step 704, a user may operate the second screen 
device 302 to execute an application that is designed to pro 
vide an interface for users to consume second screen content 
SSC. In some examples, simply turning on the second screen 
device 302 may trigger the application to run, and thus, pro 
vide a second screen experience. The application may be 
stored on the second screen device 302. Once the application 
begins to run, a user may log into a second screen experience 
service. Logging-in may include providing a username and/or 
password or other identification information. By logging-in 
to the second screen experience, a user may enter the second 
screen device 302 into a service network so that the correct 
synchronization signals S1, S2 and/or second screen content 
SSC may be provided to the second screen device 302. 
0063. In step 705, a user may select second screen content 
SSC that the user wishes to download and/or consume. Spe 
cifically, a user may operate the application to specify second 
screen content SSC. The application may provide the user 
with a listing of second screen content SSC available for 
consumption. The listing may be sorted based on the primary 
content C1, C2 it is associated with. Accordingly, a user may 
enter or otherwise identify which primary content they are 
viewing in order to select the second screen content they 
would like to consume. That is, based on the selection of the 
primary content C1, C2 being consumed, the corresponding 
second screen content SSC may be selected. The second 
screen device 302 may communicate with the interface 120 
and/or first screen device 301 to identify this selection. Fur 
ther, where the second screen device 302 is used to turn on the 
first screen device 301 or tune the first screen device 301 to a 
particular channel or service, the second screen device 302 
may automatically (e.g., without further user input) select the 
appropriate second screen content SSC based on the identi 
fication of the selected channel or service. Also, there might 
not be a requirement that the user is consuming the primary 
content C1, C2 associated with the second screen content 
SSC that the user selects. In other words, a user may select 
second screen content SSC even though he/she is not con 
Suming the associated primary content C1, C2. Another 
optional feature of the application may be the ability to pro 
vide a preview of the second screen content SSC that is 
available for download. 

0064 Step 706 includes a step of determining whether the 
location of the second screen content SSC is to be changed. 
As mentioned with respect to FIG. 6, the second screen device 
302 may be registered with a specific interface 120 and/or 
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location. Specifically, the second screen device 302 may store 
a location setting for identifying the location (e.g., Zone) for 
which the second screen device 302 will receive second 
screen content SSC. Because a user may frequently use the 
second screen device 302 to consume second screen content 
at his/her default location (e.g., a home), the location may be 
set to the default location whenever the user runs the appli 
cation. The default location may be associated with a default 
Zone, and therefore, the second screen device 302 may 
assume it is in the default Zone unless it is instructed other 
wise. However, it is contemplated that the second screen 
device 302 may be used at a location other than its default 
location. For example, a user may use his/her second screen 
device while at a friend's home in a different Zone than the 
user's default Zone, and therefore, may desire that his/her 
second screen content SSC be synchronized with the primary 
content C1, C2 delivered to the friend's home. In this case, a 
user may choose to change the location/Zone setting on his/ 
her second screen device 302. In some examples, the different 
location may be automatically detected using the second 
screen device's global positioning system (GPS) receiver or 
using location information obtained via a network (e.g., a 
cellular network or the Internet). In other examples, the sec 
ond screen device 302 may detect that it is in a different 
location by communicating with the interface 120 at the dif 
ferent location. That is, the second screen device 302 may 
connect with the interface 120 at the different location, and 
through one or more communications with the interface 120, 
the second screen device 302 may be informed of its current 
location (e.g., Zone). 
0065. If is determined that the second screen device 302 is 
in a different Zone than its location setting currently indicates, 
the location setting may be updated at step 707. After the 
proper Zone is indicated in the location setting, step 708 may 
be performed to transmit a request for second screen content 
SSC. The second screen content request may be transmitted 
by the second screen device 302 via a network530 to a second 
screen content server 541 and/or a synchronization manager 
542. The second screen content request may indicate the Zone 
in which the second screen device 302 is located and/or the 
second screen content SSC desired by the user. In some cases, 
the second screen content request may include multiple sig 
nals. For example, one signal may indicate the Zone in which 
the second screen device 302 is located and may be transmit 
ted to the synchronization manager 542, while another signal 
may indicate the second screen content desired and may be 
sent to the second screen content server 541. In some cases, 
the Zone might not be indicated, and the second screen con 
tent server 541, synchronization manager 542, and/or other 
computing device 200 on the network 530 may determine the 
Zone associated with the second screen device 302 based on 
information stored in a profile associated with the second 
screen device 302. For example, the synchronization manager 
542 may determine an identity of the second screen device 
302 sending the second screen content request from an iden 
tifier in the request and determine the Zone by referring to a 
profile set up for the second screen device as explained above 
with respect to FIG. 6. 
0066. In response to the request for second screen content 
SSC, at step 709, the second screen content server 541 may 
transmit the appropriate second screen content SSC to the 
second screen device 302 that sent the request. Accordingly, 
at step 709, the second screen device 302 may receive the 
second screen content SSC it requested. The second screen 
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device 302 may display the second screen content SSC once 
it is received or may buffer the second screen content SSC 
until a synchronization signal S1, S2 is received. 
0067. Additionally, the second screen device 302 may 
receive a synchronization signal S1, S2 from the synchroni 
Zation manager 542 at step 710. In some examples, the Syn 
chronization signal S1, S2 may be addressed to a particular 
second screen device 302 that sent the request for second 
screen content SSC. In other examples, one or more of the 
synchronization signals S1, S2 may be a multicast signal So as 
to be received by a plurality of second screen devices 302. 
Further, in some examples, the synchronization signals S1, S2 
may be sent by the synchronization manager 542 in response 
to a detection signal D received from an interface 120 and/or 
the second screen content request. In other words, a detection 
signal Dand/or the second screen content request may trigger 
the synchronization manager 542 to transmit the synchroni 
Zation signals S1, S2. Subsequently, the second screen device 
302 may synchronize the second screen content SSC with the 
primary content, which may be presented on a first Screen 
device 301, according to a received synchronization signal 
S1, S2 at step 711. For example, referring to FIG. 5, the 
second screen device 302a may synchronize the second 
screen content SSC with the synchronization signal S1 so that 
relevant portions of the second screen content SSC may be 
presented depending on the portions of the primary content 
being presented on the first screen device 301. 
0068. Further, step 712 may be performed to determine 
whether there is a change in the second screen content SSC 
requested. The application on the second screen device 302 
may check whether a user has requested different second 
screen content SSC. This determination may be made based 
on user provided input (e.g., user input selecting different 
second screen content SSC from a list) or a detection that the 
second screen device 302 was used to change the primary 
content presented on the first screen device 301. If it is deter 
mined that new second screen content SSC has not been 
requested (No at step 712), the process may return to step 710 
and may wait to receive another synchronization signal S1, S2 
in order to maintain synchronization. Meanwhile, if it is 
determined that new second screen content SSC has been 
requested (Yes at step 712), the process may return to step 705 
to select the new second screen content SSC. 

0069 FIG. 8 illustrates a method for providing a synchro 
nized second screen experience. The method may begin with 
step 801 in which sampling information, representing statis 
tical data, may be obtained. The sampling information may be 
based on statistical data collected that represents how many 
people consume certain primary content C1, C2. For 
example, polls and other ratings (e.g., Nielsen ratings) that 
provide an approximate number of people watching certain 
television shows at various times of day (e.g., clock times) 
may be used to generate the statistical data. Specifically, 
based on the ratings data, a percentage of detection signals D 
desired to be received from interfaces 120 for each piece of 
content C1, C2 at various times of day may be determined. In 
Some embodiments, the sampling information may be gener 
ated using program guide information. For example, elec 
tronic program guide (EPG) information may be extracted 
and used to create the sampling information. Table 1 below 
shows a graphical representation of example sampling infor 
mation that may be obtained and stored. 
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TABLE 1. 

Time of Day 

8:00am 8:30am 9:00 am 

Channel 25 
Channel 26 
Channel 27 
Channel 28 
Channel 29 
Channel 30 

59% 9% 10% 
20% 
196 

79% 
15% 
60% 
3% 
79% 

8% 
4% 

12% 
10% 

59 
6% 

0070 Referring to Table 1, the 5% in the cell for Channel 
25 at 8:00am indicates that 5% of the interfaces 120 expected 
to tune to Channel 25 at 8:00 am are desired to provide 
detection signals D to report detected triggers. Notably, the 
percentages of for each piece of primary content (e.g., tele 
vision program) may be different so that a common number of 
detection signals may be received regardless of how many 
people are consuming the primary content. As discussed in 
more detail below, the interfaces 120 may use this sampling 
information to determine whether they should send detection 
signals D in response to detected triggers. 
0071. Further, the sampling information may be specific 
for aparticular Zone. In other words, different Zones may have 
different sampling information, and therefore, a table similar 
to Table 1 may be determined for each Zone. Moreover, the 
sampling information may change as ratings change. For 
example, if the primary content on channel 29 at 8:00 am 
becomes less popular, the percentage of 3% may be increased 
because the number of interfaces 120 tuned to that primary 
content may decrease, and a larger Subset of those interfaces 
may be relied upon to provide the detection signals D for 
triggers within that primary content. 
0072. It should be understood that the data represented by 
Table 1 is just one example form that the sampling informa 
tion may take. The sampling information may take other 
forms from which similar information may be derived. For 
example, instead of including percentages in the cells of Table 
1, the cells could indicate numbers of expected viewers, and 
from such numbers, the interfaces 120 can determine how 
often they should report triggers. 
0073. It is recognized that the sampling information might 
not reflect actual viewership and/or that popularity of primary 
content may fluctuate. That is, fewer or more people than 
expected may be watching a particular channel at a particular 
time, and therefore, the amount of detection signals transmit 
ted may be different than desired. Thus, it may become desir 
able to adjust the sampling information thereby fine-tuning 
the number of detection signals transmitted upstream in 
response to detected triggers. To allow for Such an adjust 
ment, a multiplier may be determined. For example, if it is 
determined that the percentage indicated in the sampling 
information is too high, and as a result, more than enough 
detection signals Dare being received, then a multiplier may 
be determined which when multiplied by the percentage of 
the sampling information would decrease the percentage. For 
example, if the percentage of 60% for channel 28 at 8:00am 
causes twice the amount of detection signals D than desired to 
be transmitted, a multiplier of 0.5 may be determined and sent 
to the interfaces 120 using the 60% so that those interfaces 
120 will use an adjusted percentage of 30% (60%x0.5) to 
determine whether to report detection signals D going for 
ward. In contrast, if the percentage of 10% for channel 25 at 
9:00 am causes a quarter (4) of the amount of detection 
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signals D than desired to be transmitted, a multiplier of 4 may 
be determined and sent to the interfaces 120 using the 10% so 
that those interfaces 120 will use an adjusted percentage of 
40% (10%x4) to determine whether to report detection sig 
nals D going forward. 
0074. A multiplier may be determined for each Zone. 
Therefore, if fewer detection signals than expected are 
received from interfaces 120 in a first Zone, while more detec 
tion signals than expected are received from interfaces 120 in 
a second Zone, the multiplier for the first Zone may be higher 
than that of the second Zone. Multipliers may include a single 
value and may be determined at shorter intervals than the 
sampling information. Thus, transmission of the multipliers 
may use less bandwidth than transmission of updated Sam 
pling information. 
0075 Step 803 may include transmitting the sampling 
information and a multiplier from a local office 103, synchro 
nization manager 542, or other computing device on the net 
work 530 to one or more interfaces 120. The transmission at 
step 803 may be a multicast transmission in which the sam 
pling information and multiplier are pushed to a plurality of 
interfaces 120. Further, this transmission may take place at a 
predetermined time. For example, the sampling information 
and multiplier may be transmitted downstream from the local 
office 103 to each interface 120 at a set time once a day. While 
transmission of the sampling information may be limited to 
conserve bandwidth, updated multipliers may be transmitted 
more frequently. 
0076. At step 804, the sampling information and multi 
plier may be received by one or more interfaces 120. The 
interfaces 120 may store the sampling information and mul 
tiplier in a local cache. 
(0077 Step 805 illustrates that the local office 103 may also 
transmit the primary content C1, C2 having embedded trig 
gers downstream to the interfaces 120. This primary content 
C1, C2 may originate at content providers. The primary con 
tent C1, C2 along with the embedded triggers may be received 
by the interfaces 120 at step 806. The interface 120 may 
include a receiver configured to tune to a particular frequency 
to pickup a particular channel among the primary content C1, 
C2. 

0078. Upon receiving the primary content C1, C2, the 
interfaces 120 may analyze the primary content C1, C2 to 
detect triggers embedded within the content at step 807. The 
triggers may be embedded within primary content C1, C2 at 
periodic intervals or at random intervals. Once a trigger is 
detected, the interface 120 may proceed to step 808. At step 
808, each interface 120 that detects a trigger may determine 
whether it should send a detection signal D in response to 
detecting that particular trigger. In order to reduce upstream 
bandwidth, it may be desirable that not all interfaces 120 
transmit a detection signal D in response to every trigger. For 
each trigger, only some interfaces 120 within a Zone might 
send a detection signal D. Each interface 120 may make the 
determination on a trigger-by-trigger basis as to whether it 
should transmit a detection signal D. If the interface 120 
determines not to send the detection signal D (No at step 808), 
the interface 120 may continue to monitor the primary content 
C1, C2 to detect another trigger. That is, the process may 
return to step 807 to detect the next trigger when the interface 
120 determines not to transmit a detection signal D in 
response to the most recently detected trigger. Further details 
regarding the determination at step 808 will be described 
below. 

-22-



US 2014/0280695 A1 

0079. If the interface 120 determines that it will transmit a 
detection signal D (Yes at step 808), the detection signal D 
may be generated and transmitted at step 809. The transmitted 
detection signal D may include an identifier to identify the 
primary content being presented on the first screen device 
301, an identifier to identify the trigger that the detection 
signal D is being transmitted in response to, and/or time 
information indicating a time at which the trigger was 
detected (or a time at which the detection signal D is gener 
ated). The detection signal D may be transmitted to the Syn 
chronization manager 542 via the network 530 (e.g., the Inter 
net). The detection signal D may be an IP packet (e.g., IPv4 or 
IPv6 packet) addressed to the synchronization manager 542. 
0080. The detection signal D may be received by the syn 
chronization manager 542 at step 810. The synchronization 
manager 542 may decode the detection signal D to determine 
the Zone that the interface 120, which transmitted the detec 
tion signal D, is located within. Further, the synchronization 
manager 542 may decode the detection signal D to determine 
which trigger the detection signal D was sent in response to. 
For example, the synchronization manager 542 may deter 
mine an identifier from within the detection signal D that 
identifies a trigger. From this identifier, the synchronization 
manager 542 may determine the Zone that the detection signal 
D came from and/or the content that the trigger was embed 
ded within. As shown in FIG. 8, receipt of the detection signal 
may trigger a monitoring process of FIG. 10 described in 
more detail below. 

0081. After receiving a detection signal D, the synchroni 
Zation manager 542 may identify one or more second screen 
devices 302 to which a synchronization signal S1, S2 should 
be transmitted at step 811. Specifically, the synchronization 
manager 542 may determine which second screen devices 
302 are in the same Zone as the Zone from which the detection 
signal D, received in step 810, is sent. This determination may 
be based on information stored in a database of the synchro 
nization manager 542. The information may include a listing 
of all second screen devices 302 registered with a particular 
service and registered to have a particular default Zone. Thus, 
for example, if the detection signal D received in step 810 was 
from an interface 120 in Zone 2, the synchronization manager 
542 may identify all second screen devices 302 that have been 
set with Zone 2 as their default Zone. In this example, the 
synchronization manager 542 may identify second screen 
devices 302 whether or not they are turned on or off and/or 
regardless of what they are currently being used for (e.g., the 
second screen devices 302 may be identified eventhough they 
are not being used to consume second screen content). In 
other cases, the synchronization manager 542 may identify 
only those second screen devices 302 that are currently oper 
ating within the same Zone as the interface 120 that sent the 
detection signal D. As discussed above, a user may manipu 
late a second screen device 302 to specify the location (e.g., 
indicate the Zone) in which the second screen device 302 is 
currently operating. This location information (e.g., the cur 
rent Zone of the second screen device 302) may be sent to the 
synchronization manager 542. Thus, when the synchroniza 
tion manager 542 receives a detection signal D, the synchro 
nization manager 542 may use the information it has received, 
specifying which second screen devices 302 are in which 
Zones, to identify the second screen devices 302 that are 
currently operating in the same Zone associated with the 
detection signal D. Further, the synchronization manager 542 
may also keep track of what second screen content SSC is 
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being requested from which second screen devices 302. Thus, 
in some examples, the second screen devices 302 identified 
by the synchronization manager 542 may be those second 
screen devices 302 that have requested the second screen 
content SSC associated with the same primary content C1, C2 
that the detection signal Disassociated with. Accordingly, for 
example, if a detection signal D was transmitted from Zone 2, 
instead of identifying all second screen devices 302 in Zone 2, 
the synchronization might only identify those second screen 
devices 302 in Zone 2 that have requested second screen 
content SSC associated with the same primary content C1, C2 
that the detection signal D is associated with. 
I0082) Regardless of which second screen devices 302 are 
identified or how they are identified, the identified set of 
second screen devices 302 may be sent a synchronization 
signal in step 812. The synchronization signal may serve to 
notify second screen devices 302 of the portion or point in 
time of the primary content presented on the first Screen 
device 301. Based on this information, the second screen 
device 302 may determine which portion of the second screen 
content SSC, which it has previously received, should be 
presented. Thus, the second screen device 302 may synchro 
nize the second screen content SSC with the primary content 
C1, C2 presented on the first screen device 301 at step 813. 
For example, the second screen device 302 may use a segment 
number included within the synchronization signal S1, S2 to 
identify a portion of the primary content C1, C2 that is being 
presented on the first screen device 301 and to determine a 
corresponding portion of the second screen content SSC to 
present. Alternatively, the second screen device 302 may use 
time information included in the synchronization signal S1, 
S2 to identify a point in time of the primary content C1, C2 
and to determine a corresponding portion of the second 
screen content SSC to present. Notably, the second screen 
content SSC may be indexed by time points of the primary 
content C1, C2 and/or segment numbers of the primary con 
tent C1, C2 so that the corresponding portions of the second 
screen content SSC can be determined from the information 
in the synchronization signals S1, S2. 
I0083. In some examples, second screen content SSC may 
be indexed according to its own time points and/or segment 
numbers. In Such examples, the synchronization manager 542 
may translate the detection signals D into information indi 
cating the time points and/or segment numbers of the second 
screen content SSC. The synchronization manager 542 may 
then generate and transmit synchronization signals S1, S2 
including this information so that the second screen device 
302 may use this information to extract the appropriate por 
tion of second screen content SSC to present. In light of this 
disclosure, it should be understood that the second screen 
content SSC and primary content C1, C2 may be correlated 
with one another in various manners, and therefore, the Syn 
chronization signals S1, S2 may include various types of 
information that can be used by second screen devices 302 to 
synchronize the second screen content SSC with the primary 
content C1, C2. 
I0084 FIG.9A illustrates a process that may be performed 
by an interface 120 in accordance with an aspect of the dis 
closure. More specifically, FIG.9A shows steps that an inter 
face 120 may perform to determine whether it should reporta 
detected trigger. In other words, the steps of FIG.9A allow an 
interface 120 to determine whether the interface 120 belongs 
to a subset of interfaces 120 that should report a detected 
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trigger embedded within content. In some embodiments, the 
process of FIG. 9A may be performed in place of steps 807 
809 Of FIG.8. 

I0085. The process of FIG.9A may begin with step 901a in 
which a trigger may be detected. Specifically, the interface 
120 may monitor the primary content C1, C2 presented by a 
first screen device 301 connected to the interface 120 to detect 
one or more triggers embedded within the content C1, C2. 
The triggers may have a standard format so that the interface 
120 may be configured to identify the standard format. For 
example, the interface 120 may be configured to identify 
EBIF triggers embedded within the primary content C1, C2. 
I0086 Once a trigger is detected in step 901a, the interface 
120 may determine time information at step 902a. The time 
information may indicate a time of day (e.g., 8:07 am) or a 
time period (e.g., 8:00am to 8:30am). The interface 120 may 
include an internal clock for this purpose. Alternatively, the 
interface 120 may extract time of day information from 
another signal or the trigger itself. Further, at step 903a, the 
interface 120 may determine a channel (e.g., television chan 
nel) or other identifier indicating the stream of primary con 
tent C1, C2 being presented on the first screen device 301. 
Based on the time information determined in step 902a and 
the channel determined in step 903a, the interface 120 may 
retrieve a value indicating a percentage of interfaces 120 that 
the system would like to report detection signals D. This 
percentage may be extracted from Statistical information pre 
viously sent to the interface 120 or retrieved in response to 
detecting the trigger at step 901a. Where statistics (e.g., tele 
vision ratings) demonstrate that the channel determined in 
step 903a at the time determined in step 902a receives low 
viewership, the percentage retrieved at step 904a may be 
relatively high so that the synchronization manager 542 can 
be guaranteed to receive a detection signal D. In contrast, 
where statistics (e.g., television ratings) demonstrate that the 
channel determined in step 903a at the time determined in 
step 902a receives high viewership, the percentage retrieved 
at step 904a may be relatively low so that the synchronization 
manager 542 can be guaranteed to receive a detection signal 
D without being overwhelmed with a high volume of detec 
tion signals D. 
I0087 Additionally, at step 905a, an interface 120 may 
retrieve a multiplier. The interface 120 may receive multipli 
ers relatively frequently, and therefore, the multiplier 
retrieved at step 905a may be the most recently received 
multiplier. The retrieved multiplier may be specific to the 
Zone in which the interface 120 resides. The multiplier may be 
used to adjust the statistics on a Zone-by-Zone basis in real 
ization that users in different Zones may have different pref 
erences. Moreover, the multiplier may provide a lightweight 
(interms of payload) means for adjusting the statistics as time 
passes. The multiplier may offer away to adjust the statistics 
when it is determined that the statistics are not accurately 
representing the present viewership. For example, a spike in 
viewership of a particular television program may result due 
to uncommon circumstances (e.g., a current event involving 
an actor may increase viewership of a television program 
featuring that actor), and the multiplier may allow for a real 
time adjustment of the statistics. 
0088 Using the percentage and multiplier, the interface 
may execute an algorithm at step 906a. The algorithm may be 
predetermined or provided to the interface 120 from an exter 
nal source. The results of executing the algorithm may dictate 
whether the interface 120 sends a detection signal D. Various 
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algorithms may be used in step 906a. The algorithms may 
take into account a random number, an identifier of the trig 
ger, a MAC address of the interface 120, epoch time, and/or 
other factors in addition to the multiplier and percentage 
described above. FIG. 9B described below provides an 
example algorithm. 
I0089 Regardless of the algorithm, step 907a may be per 
formed to determine whether based on the results of the 
algorithm, the interface 120 should send a detection signal D. 
If the interface 120 determines that it should not send a 
detection signal D, the process may return to step 901a to 
detect the next trigger within the primary content C1, C2. 
However, if the interface 120 determines that it should send a 
detection signal D, the interface 120 may generate the detec 
tion signal D. Generating the detection signal D may encom 
pass packaging an identifier of the trigger detected in step 
901a in an IP packet having a header addressed to the syn 
chronization manager 542. The interface 120 may then trans 
mit the detection signal D, via the network 530, to the syn 
chronization manager 542 at step 908a. 
0090 FIG.9B illustrates an example process for determin 
ing whether to transmit a detection signal D. Step 904b illus 
trates that a percentage P may be retrieved from statistical 
information. Meanwhile, step 905b illustrates that a multi 
plier M may be retrieved. In an example algorithm of the 
disclosure, step 906b may include generating a random num 
ber X, where X is a value between 0 and 1. For example, step 
906b may determine that X equals 0.065. Any means for 
generating a random number may be used. Although repre 
sented as a decimal number in this disclosure, the random 
number may be represented by a binary number, hexadecimal 
number, etc., and the algorithm may be modified accordingly. 
0091 After the random number is generated, the algo 
rithm may be executed by the interface 120 at step 906b. In the 
example of FIG. 9B executing the algorithm may include 
computing MP, where M is the multiplier and P is the per 
centage. The result of the computation may then be compared 
against the random number X at step 907b. If the random 
number X is less than or equal to the result, the interface 120 
may determine that is should transmit a detection signal D. In 
contrast, if the random numberX is greater than the result, the 
interface 120 might not transmit the detection signal D. 
0092 FIG. 10 illustrates a process of managing the detec 
tion signal traffic. As described above, an aspect of the dis 
closure includes a process of selecting a Subset of interfaces 
120 to report detection signals D so that a plurality of second 
screen devices 302 may present second screen content SSC in 
synchronization with primary content C1, C2. Another aspect 
of the disclosure includes synchronizing second screen con 
tent SSC while optimizing network traffic. Specifically, mul 
tipliers may be used to optimize the size of the subset so that 
the number of interfaces 120 transmitting detection signals D 
is enough to provide a reliable synchronized experience, but 
not so many that network congestion results. FIG.10 provides 
a process that monitors the number of detection signals D 
received, and adjusts multipliers in order to manage network 
traffic, and in particular upstream network traffic (e.g., data 
that flows from interfaces 120 upstream to the local office 103 
and/or other devices on the network530). The process of FIG. 
10 may be performed by the synchronization manager 542 or 
another computing device (e.g., server) configured to receive 
detection signals D. 
(0093. As shown in FIG. 10, the process of FIG. 10 may be 
initiated in response to receipt of a detection signal in step 810 
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of FIG.8. The process of FIG. 10 begins with step 1001 in 
which a computing device (e.g., the synchronization manager 
542 detects that a detection signal D has been received. In 
some examples, the process in FIG. 10 may be performed 
every time a detection signal D is received. In other examples, 
the process of FIG. 10 may only be executed after a certain 
number of detection signals D is received and/or after a cer 
tain point in time has elapsed, so that the synchronization 
manager 542 may have time to collect a Sufficient sample of 
detection signals D. By changing the certain number or cer 
tain point in time for triggering the performance of the pro 
cess of FIG. 10, the degree of sensitivity for monitoring the 
network traffic may be modified. 
0094. After receiving a detection signal D, the synchroni 
Zation manager 542 may decode the detection signal D to 
determine an identifier of the detection signal D at step 1002. 
This identifier may correspond to an identifier of the trigger 
that prompted the detection signal D to be sent in the first 
place. From the identifier, the synchronization manager 542 
may determine a Zone in which the detection signal D origi 
nated. That is, the synchronization manager 542 may deter 
mine which Zone the interface 120 that sent the detection 
signal D is located in. The synchronization manager 542 may 
also determine the identity of the primary content C1, C2 
(and/or a portion thereof) containing the trigger that 
prompted the detection signal D to be transmitted. Addition 
ally, or alternatively, the synchronization manager 542 may 
decode the detection signal D to identify the MAC address or 
IP address associated with the interface 120 that sent the 
detection signal D, and determine the Zone of the interface 
120 from this information. Further, the synchronization man 
ager 542 may track MAC addresses and IP addresses of the 
interfaces 120 sending the detection signals D to verify that 
the system is working properly. If it is determined, based on 
collected MAC addresses or IP addresses, that a particular 
interface 120 is sending too many detection signals D, the 
synchronization manager 542 may alert an operator (or other 
administrative entity) that the system or the particular inter 
face 120 might be malfunctioning. 
0095. The decoded information may be stored at step 
1003. Specifically, the synchronization manager 542 may 
store, or cause another computing device to store (e.g., a 
database), information identifying the primary content C1, 
C2 having the trigger that caused the detection signal D to be 
sent, the Zone from which the detection signal D was sent (or 
other location information, e.g., a MAC address), and/or a 
time that the detection signal D was transmitted (or received). 
Because many detection signals D may be received at the 
same time or within a short period of time from one another, 
the decoded information may be temporarily stored and dis 
carded after a set period of time. In some examples, tempo 
rarily storing the decoded information may be sufficient 
because the decoded information might only be used to deter 
mine how many interfaces 120 are responding to the same 
trigger. Since the detection signals D received in response to 
the same trigger are expected to be received within a rela 
tively short time period of one another, after a certain time 
period, the decoded information may be deleted from 
memory because it may be assumed that all of the detection 
signals D for that trigger should have been received. 
0096. In step 1004, the synchronization manager 542 may 
compare the stored information with desired results. For 
example, the synchronization manager 542 may evaluate the 
information stored in step 1003 to determine how many simi 
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lar detection signals D are being received. Specifically, the 
synchronization manager 542 may count the number of 
detection signals D that were received from the same Zone in 
response to the same triggeras the detection signal D received 
in step 1001. The synchronization manager 542 may then 
compare this Sum to a predetermined value representing the 
desired results to determine whether the sum is greater than, 
less than, or equal to the predetermined value. In step 1004 of 
FIG. 10, only one sum may be calculated. However, because 
different detection signals D (e.g., detection signals D from 
different Zones and in response to different triggers in the 
primary content C1, C2) may be received at step 1001, other 
sums may be calculated in other iterations of step 1004. 
0097. In step 1005, the synchronization manager 542 may 
determine whether too many responses to triggers (e.g., 
detection signals) are being received. Specifically, the Syn 
chronization manager 542 may determine whether the num 
ber of detection signals D received from a particular Zone in 
response to a particular trigger exceeds the desired results 
based on the comparison in step 1004. An upper threshold 
may be used to determine what number is too many. For 
example, it may be acceptable to receive a certain number of 
detection signals D (e.g., 5 signals) over the desired results 
(e.g., 20 signals), but it may be considered too many if an 
upper threshold (e.g., 50 total signals) is exceeded. If too 
many responses are being received (Yes at step 1005), step 
1006 may be performed to decrease a multiplier. By decreas 
ing the multiplier, which interfaces 120 use to determine 
whether to send the detection signals D, the number of detec 
tion signals transmitted from the interfaces 120 may be 
reduced. As a result, the upstream bandwidth of the links 101 
and the network 530 may be conserved and network conges 
tion may be reduced. After the multiplier is decreased, the 
multiplier may be transmitted at step 1007 to each of the 
interfaces 120 in the Zone identified as responding with too 
many detection signals D. Step 1007 may be performed peri 
odically (e.g., once a day) or soon after the multiplier is 
decreased. By controlling when the multiplier is transmitted 
in step 1007, the system may be fine-tuned to balance reli 
ability with network traffic. For example, by controlling step 
1007 to transmit the multiplier once a day, the system may 
avoid over-reacting to uncommon circumstances. 
0098. If the synchronization manager 542 determines that 
there are not an excess number of responses (No at step 1005), 
step 1008 may be performed to determine whether too few 
responses are received. Specifically, the synchronization 
manager 542 may determine whether the number of detection 
signals D received from a particular Zone in response to a 
particular trigger is less than the desired results based on the 
comparison in step 1004. A lower threshold may be used to 
determine what number of detection signals D is too few. For 
example, it may be acceptable to receive a certain number of 
detection signals D (e.g., 10 signals) below the desired results 
(e.g., 20 signals), but it may be considered too few if a lower 
threshold (e.g., 5 total signals) is not met. If too few responses 
are being received (Yes at step 1008), step 1009 may be 
performed to increase a multiplier. By increasing the multi 
plier, which interfaces 120 use to determine whether to send 
the detection signals D, the number of detection signals D 
transmitted from the interfaces 120 may be increased. As a 
result, the synchronization manager 542 may ensure that it 
receives enough detection signals D So that it can send a 
synchronization signal to provide a reliable synchronized 
experience for users of the second screen devices 302. After 
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the multiplier is increased, the multiplier may be transmitted 
at step 1010 to each of the interfaces 120 in the Zone identified 
as responding with too few detection signals D. Step 1010 
may be performed periodically (e.g., once a day) or soon after 
the multiplier is decreased. By controlling when the multi 
plier is transmitted in step 1010, the system may be fine-tuned 
to balance reliability with network traffic. 
0099. If it is determined that a sufficient amount of detec 
tion signals D are received at step 1008, the process may 
return to step 1001 to continue to monitor subsequently 
received detection signals D. The process may also return to 
step 1001 after transmitting the adjusted multiplier in either 
steps 1007 or 1010. 
0100 Although example embodiments are described 
above, the various features and steps may be combined, 
divided, omitted, and/or augmented in any desired manner, 
depending on the specific secure process desired. For 
example, the process of FIG.8 may be modified so that step 
802 is performed before or at the same time that step 801 is 
performed. Additionally, although second screen experiences 
are contemplated as being implemented on two separate 
devices (a first screen device 301 and a second screen device 
302), aspects of the disclosure may be enjoyed/implemented 
on one device having two viewing areas. For example, a 
second screen experience may be implemented on a single 
device (e.g., a television) using picture-in-picture to present 
both primary content and Supplemental content simulta 
neously. This patent should not be limited to the example 
embodiments described, but rather should have its scope 
determined by the claims that follow. 
We claim: 
1. A method, comprising: 
transmitting sampling information to a plurality of inter 

faces; 
receiving one or more trigger detection signals indicating 

receipt of particular triggers at a first Subset of the inter 
faces, the first subset of the interfaces determined based 
on the sampling information; and 

transmitting synchronization signals to a plurality of sec 
ond user devices in response to the one or more trigger 
detection signals. 

2. The method of claim 1, further comprising: 
providing content to the plurality of interfaces, wherein the 

content includes triggers that cause the first Subset of the 
interfaces to transmit the one or more trigger detection 
signals. 

3. The method of claim 1, wherein the sampling informa 
tion is derived from statistical data representing consumption 
of content received by the plurality of interfaces. 

4. The method of claim 1, wherein the sampling informa 
tion indicates an ideal size of the first subset of the interfaces 
for a particular channel at a particular time. 

5. The method of claim 1, further comprising transmitting 
a multiplier to adjust the sampling information. 

6. The method of claim 5, wherein the multiplier is deter 
mined based on a number of the received trigger detection 
signals. 

7. The method of claim 1, further comprising: 
decoding at least one of the trigger detection signals to 

determine a Zone associated with the at least one trigger 
detection signal; and 

Selecting the plurality of second user devices by identifying 
them as being associated with the determined Zone. 
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8. The method of claim 1, wherein the synchronization 
signals indicate a particular portion of Supplemental content 
to be presented by the plurality of second user devices. 

9. A method, comprising: 
receiving a Supplemental content request from a second 

user device; 
determining a group associated with the second user 

device; 
identifying Supplemental content corresponding to the 

Supplemental content request; 
transmitting the Supplemental content to the second user 

device; 
generating a synchronization signal specific to the group 

that is associated with the second user device; and 
transmitting the synchronization signal to the second user 

device. 
10. The method of claim 9, further comprising: 
receiving a new Supplemental content request; and 
determining whether the group associated with the second 

user device has changed based on the new Supplemental 
content request. 

11. The method of claim 10, further comprising: 
if the group has changed, generating a new synchronization 

signal specific to a new group of the second user device; 
and 

transmitting the new synchronization signal to the second 
user device. 

12. The method of claim 9, wherein the synchronization 
signal is a multicast signal sent to additional second user 
devices associated with the group of the second user device. 

13. The method of claim 9, wherein the group associated 
with the second user device is associated with a group of 
interfaces in a Zone that receives common primary content. 

14. The method of claim 9, wherein the determining of the 
group associated with the second user device is based on 
information within the Supplemental content request. 

15. The method of claim 9, wherein the determining of the 
group associated with the second user device is based on 
information stored in a profile associated with the second user 
device from which the Supplemental content request is 
received. 

16. A method, comprising: 
receiving, by a device, a detection signal; 
identifying a trigger in the detection signal that caused the 

detection signal to be transmitted to the device; 
comparing a count of detection signals received in associa 

tion with the identified trigger with a desired number; 
and 

determining whether to adjust a multiplier based on the 
comparison. 

17. The method of claim 16, wherein the comparing com 
prises: 

counting the signals received in response to the identified 
trigger to determine the count; and 

calculating a difference between the count and the desired 
number. 

18. The method of claim 17, further comprising: 
determining whether the calculated difference exceeds an 

upper threshold; and 
decreasing the multiplier if the calculated difference 

exceeds the upper threshold. 
19. The method of claim 17, further comprising: 
determining whether the calculated difference is below a 

lower threshold; and 

-26-



US 2014/0280695 A1 Sep. 18, 2014 
16 

increasing the multiplier if the calculated difference is 
below the lower threshold. 

20. The method of claim 16, further comprising, when the 
multiplier is adjusted, transmitting the adjusted multiplier to 
user devices associated with a Zone that is associated with the 
detection signal, 

wherein the identified trigger is embedded within the con 
tent, and 

wherein the multiplier impacts whether additional signals 
are Subsequently sent in response to other triggers 
embedded within the content. 

k k k k k 
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