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A System and Method for Voice Navigation for Networked Television- 

Centric Information Services with Back Channel 

The present invention relates to an apparatus, system and 

5 concomitant method for voice control of a networked television-centric 

information service that utilizes a backward channel capability. 

DETAILED DESCRIPTION  

While speech-controlled consumer appliances are attractive for 

10 many reasons, accurate and reliable speech recognition requires a fairly 

powerful computer. It is the first advantage of this invention to provide a 

central speech recognition server that can be used by many speech-

controlled appliances that are connected by a network. This means that a 

speech-controlled appliance can be delivered in a much more economical 

15 manner than if it required a fast CPU with a large amount of memory. It 

is the second advantage of this invention to provide a mechanism, the 

network's backward channel, for transmitting voice control data to the 

network information source. The central speech recognition server is 

contained at the network information source. It processes speech control 

20 data arriving through the backward channel and then sends the 

appropriate programming modifications through the forward channel as 

requested by the viewer. One of the principal reasons for speech 

recognition inaccuracies is the background room noise that masks the 

speech signal. Even a small amount of noise from other speakers can lead 

25 to a large number of speech errors. Additionally, noise in the speech 

signal can make it very difficult to find an economical code for 

transmission. It is the third advantage of this invention to provide local 

speech enhancement in order to achieve an optimal coding for economical 

transmission through the backward channel. Since multiple microphones 

30 can be used to accurately focus on the viewer's speech, it is the fourth 

advantage of this invention to use multiple microphones to acquire the 

speech signal and then use a local signal separation method in the home 

entertainment processor to extract the clean signal prior to speech coding. 
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System Description  

The following is a brief definition of each of the important terms in 

this invention. The Home Entertainment Processor (HEP) is the core 

component of a home entertainment system which is primarily a 

5 television viewing system. The HEP is an electronic device for receiving 

network programming content through the forward channel and 

transmitting speech control data through the backward channel. The 

forward channel is the channel in which the programming content from 

the information source is transmitted into the HEP. The back channel is 

10 the channel in which the Voice Control Data from the HEP is transmitted 

to the information source. In this invention, the HEP is controlled by a 

speech recognition engine that resides in the Information Source. The 

content from the information source could be web content, video-on-

demand, cable television, or a local video cassette player. 

15 

A Hand-Held Controller (HHC) is used by the viewer in a manner that is 

similar to the way current television remote controls are used with the 

exception that the viewer makes selections by speaking into the HHC 

rather than pushing buttons. The viewer's speech command ("Show me 

20 all of the NCAA football games on this afternoon") is acquired from the 

HHC with one or more microphones, which is then transmitted to the 

HEP. It is also in the current embodiment to acquire a video signal of the 

speaker using a video camera in the Hand-Held Controller. This would 

also be transmitted to the HEP and processed in conjunction with the 

25 speech signal. The speech signal is then used to determine the speaker's 

identification. The speech signal is enhanced to reduce noise in a manner 

that improves the speech recognition accuracy and the efficiency of the 

speech coder. Finally, the speech signal is coded for efficient transport 

over the back channel and sent out to the Back Channel Multiplexor. 

30 It should be noted that the HEP could also be connected to the Home 

Compute Server, which is a computer device for controlling non-

entertainment compute devices in the home (e.g. communications, 

security, personal computing, kitchen appliances, etc.). Figure 1 

illustrates a block diagram of an illustrative embodiment of the present 
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invention. Each of the components is described in more detail in the 

following section. 

Component Descriptions. 

5 The functionality of each of the components of this invention in one 

embodiment is as follows: 

Hand-Held Controller - This component is a small electronic device that is 

held by the viewer and used to navigate through the programming 

10 content. It contains one or more microphones, a video camera and a radio-

frequency transmitter for sending the speech and video data to the HEP. 

The current embodiment of this invention contains push button controls 

for viewers that do not wish to use speech control. 

15 Home Entertainment Processor - This component is an electronic device 

for receiving network content through the network's forward channel. It 

contains software modules that perform speaker identification, speech 

enhancement and coding and video tracking. The video component of the 

system is used to extract visual information (such as lip location) from the 

20 viewer that will render the speech processing more accurate. The speaker 

identification is used by the speech server to perform a more accurate 

recognition by employing a user profile that contains a statistical model of 

an individual's preferences and command patterns. The coded speech 

commands are sent out to the network's backward channel in order that 

25 the speech commands can be processed by a speech recognition engine at 

the information source. 

Backward Channel Multiplexor - This component mixes the backward 

channel content received from several HEPs into one signal that is sent to 

30 the Information source. In situations in which a large number of viewers 

are likely to speaking simultaneously, the BCM can be used to delay and 

stagger the content, thus avoiding channel overload. 

Comcast - Exhibit 1011, page 5 Comcast - Exhibit 1011, page 5



SAR 13807P 

-4- 

Information Source - This component is located at the site of the 

information provider. The information could be web content, video-on-

demand, or cable television. However, in any case, this component 

contains the central speech recognition server. The speech recognition 

5 server is connected to electronic programming guides, vocabulary lists 

and other meta-data. Also, an inference engine for processing user profile 

information is used by the Information Source to help guide the speech 

recognition engine. 

10 Conclusion  

It is the first advantage of this invention to provide a central speech 

recognition server that can be used by many speech-controlled appliances 

that are connected by a network. This means that a speech-controlled 

appliance can be delivered in a much more economical manner than if it 

15 required a fast CPU with a large amount of memory. 

It is the second advantage of this invention to provide a mechanism, 

the network's backward channel, for transmitting voice control data to the 

network information source. The central speech recognition server is 

contained at the network information source. It processes speech control 

20 data arriving through the backward channel and then sends the 

appropriate programming modifications through the forward channel as 

requested by the viewer. One of the principal reasons for speech 

recognition inaccuracies is the background room noise that masks the 

speech signal. Even a small amount of noise from other speakers can lead 

25 to a large number of speech errors. Additionally, noise in the speech 

signal can make it very difficult to find an economical code for 

transmission. 

It is the third advantage of this invention to provide local speech 

enhancement in order to achieve an optimal coding for economical 

30 transmission through the backward channel. The speech enhancement 

also eliminates noise from the speech signal so that the recognition is 

much more accurate. 

It is the fourth advantage of this invention to use multiple 

microphones to acquire the speech signal. Multiple microphones can be 
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used to accurately focus a beam on the viewer's speech A local signal 

separation method in the home entertainment processor is used to extract 

the clean signal prior to speech coding. 
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Figure 1. Block Diagram of System. 
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