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(US) A communication device establishes an audio connection 
with a far-end user via a communication network. The com 
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and converts the text input into speech signals. The speech 
signals are transmitted to the far-end user using the estab 
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SYNTHESIZED AUDIO MESSAGE OVER 
COMMUNICATIONLINKS 

FIELD 

0001. An embodiment of the invention relates to audio 
synthesis by a communication device. Other embodiments 
are also described. 

BACKGROUND 

0002. A user of a communication device (e.g., a tele 
phone) may sometimes have to make or answer a phone call 
in a noisy environment. Noise can interfere with a phone 
conversation to a degree that the conversation is no longer 
intelligible to either conversing party. A user in the noisy 
environment may try to Scream into the phone over the noise, 
but the screaming and the noise may render the Voice signal 
unintelligible at the other end. 
0003 For example, a user may be talking on the phone in 
a busy restaurant. The user may not be able to shout loud 
enough into the phone to cover the noise in the restaurant. The 
user may not even be able to hear when the other end is 
talking. The noise may render the conversation unintelligible 
and may lead to a termination of the telephone conversation. 
0004. In another scenario, it may be inconvenient for a 
user to talk on a phone. For example, the user may be in a 
meeting and does not want to draw attention to himself by 
speaking into the phone. The user may try to whisper into the 
phone, but the whispering may render the conversation unin 
telligible. The user may choose to send a text message to the 
other party, but the other party may be on a landline where 
texting is unavailable, or may not have a texting plan. 
0005. It can be frustrating to conduct a telephone conver 
sation when the environment is noisy or the circumstance is 
inappropriate for a user to speak. 

SUMMARY 

0006 An embodiment of the invention is directed to a 
communication device, which establishes an audio connec 
tion with a far-end user via a communication network. The 
communication device receives text input from a near-end 
user, and converts the text input into speech signals. The 
speech signals are transmitted to the far-end user using the 
established audio connection while muting audio input to its 
audio receiving component. 
0007. In one embodiment, the communication device 
detects the noise level at the near end. When the noise level is 
above a threshold, the communication device can automati 
cally activate or prompt the near-end user to activate text-to 
speech conversion at any point of a communication Such as a 
phone call. Alternatively, the communication device may 
playback a pre-recorded message to inform the far-end user of 
the near-end user's inability to speak due to the excessive 
noise at the near end. 
0008. In another embodiment, the near-end user can acti 
vate text-to-speech conversion whenever necessary regard 
less of the detected noise level. The near-end user can enter a 
text message, which is converted into speech signals for trans 
mission via the established audio connection to the far-end 
USC. 

0009. In yet another embodiment, the communication 
device can also perform speech-to-text conversion to convert 
the far-end user's speech into text for display on the commu 
nication device. This feature can be used when the far-end 
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communication device cannot, or is not enabled to, send or 
receive text messages. The speech-to-text conversion and the 
text-to-speech conversion can be activated at the same time, 
or can be activated independent of each other. The far-end 
communication device communicates with the near-end 
communication device in audio signals, regardless of whether 
the speech-to-text conversion or the text-to-speech conver 
sion is activated. 
0010. The communication device may be configured or 
programmed by its user, to Support one or more of the above 
described features. 
0011. The above summary does not include an exhaustive 

list of all aspects of embodiments of the present invention. It 
is contemplated that embodiments of the invention includes 
all systems and methods that can be practiced from all Suit 
able combinations of the various aspects Summarized above, 
as well as those disclosed in the Detailed Description below 
and particularly pointed out in the claims filed with the appli 
cation. Such combinations have particular advantages not 
specifically recited in the above Summary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. The embodiments of the invention are illustrated by 
way of example and not by way of limitation in the figures of 
the accompanying drawings in which like references indicate 
similar elements. It should be noted that references to “an or 
“one' embodiment of the invention in this disclosure are not 
necessarily to the same embodiment, and they mean at least 
O. 

0013 FIG. 1 is a diagram of a communication device 
operating to answer or receive a phone call. 
0014 FIG. 2 is a block diagram illustrating an embodi 
ment of the components of the communication device. 
0015 FIG. 3 is an example of a timeline of events that 
occur while processing a phone call for a near-end user in a 
noisy environment. 
0016 FIG. 4 shows an example of a communication 
device that provides an option for a near-end user to activate 
text-to-speech conversion. 
0017 FIG. 5 shows an example of a communication 
device that is activated to convert a near-end user's text input 
to speech. 
0018 FIG. 6 shows an example of a communication 
device that is activated to convert a near-end user's text input 
to speech and a far-end user's speech into text. 
0019 FIG. 7 is a flow diagram illustrating an embodiment 
of a method for generating and transmitting synthesized 
speech signals. 

DETAILED DESCRIPTION 

0020 FIG. 1 is a diagram illustrating a communication 
environment in which a near-end communication device 
(e.g., a near-end phone 100) is engaged in, or about to be 
engaged in, a communication (e.g., phone call) with a far-end 
communication device (e.g., a far-end phone 98) via a com 
munication network (e.g., wireless network 120). The term 
“communication device herein broadly refers to various 
real-time communication devices, e.g., landline telephone 
system (POTS) end stations, voice-over-IP end stations, cel 
lular handsets, Smartphones, computing devices, etc. 
0021. It should be understood that for ease of description 
in the present disclosure that the communication device is 
embodied as and described in terms of a phone. However, it 
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should further be understood that this description should in no 
way be construed that the communication device is limited to 
this embodiment and instead can be embodied as a variety of 
communication devices as described above. 

0022. In one embodiment, the near-end communication 
device is a portable communication device that provides real 
time mobile telephonic connections. For example, the near 
end communication device can be a mobile phone or a mobile 
multi-functional device that can send and receive Voice sig 
nals in a cellular communication network. In an alternative 
embodiment, the near-end communication device can be a 
computing device having communication capabilities. For 
example, the computing device may be a personal computer, 
workstation, personal digital assistant (PDA), etc. 
0023 The near-end communication device communicates 
with the far-end communication device over a communica 
tion network, for example, a wireless network 120, POTS 
130, and a VoIP network 140. Communications between the 
near-end communication device and the wireless network 
120 may be in accordance with known cellular telephone 
communication network protocols including, for example, 
global system for mobile communications (GSM), enhanced 
data rate for GSM evolution (EDGE), and worldwide interop 
erability for microwave access (WiMAX). The near-end com 
munication device may also have a Subscriber identity mod 
ule (SIM) card, which is a detachable smart card that contains 
the subscription information of its user (“near-end user'), and 
may also contain a contacts list of the user. The near-end user 
may own the near-end communication device or may other 
wise be its primary user. The near-end communication device 
may be assigned a unique address by a wireless or wireline 
telephony network operator, or an Internet Service Provider 
(ISP). For example, the unique address may be a domestic or 
international telephone number, an Internet Protocol (IP) 
address, or other unique identifiers. In other embodiments, 
the communication network may be embodied as a wired 
network, a wireless network, or a combination therein. 
0024. In one embodiment, the near-end communication 
device includes a microphone, a processor and a communi 
cation network interface. The processor is coupled to the 
microphone to detect a noise level received by the micro 
phone, and to determine whether the noise level exceeds a 
threshold. The communication network interface transmits an 
audio signal to the far-end user using an audio connection that 
has been established between the near-end user and the far 
end user. The audio signal conveys a message of the near-end 
user that is generated internally by the near-end communica 
tion device. 

0025. In an embodiment shown in FIG. 1, the near-end 
communication device is shown as the phone 100. Although 
the near-end phone 100 is shown and described, it is under 
stood that the near-end phone 100 can be any of the commu 
nication devices mentioned above. The exterior of the near 
end phone 100 is made of a housing 149 within which are 
integrated several components including a display Screen 
112, a receiver 111 (e.g., an earpiece speaker for generating 
Sound) and one or more audio receiving components. Such as 
a microphone 113 (e.g., a mouthpiece for picking up a near 
end user's voice). Although one microphone 113 is shown and 
described, it is understood that the near-end phone 100 can 
include multiple microphones. Therefore, the term “micro 
phone 113 described herein can be understood to represent 
one or more audio receiving components, such as one or more 
microphones. The near-end phone 100 may also implement 
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noise Suppression and/or acoustic echo cancellation (AEC) 
techniques to improve the sound quality received into the 
microphone 113. In one embodiment, the microphone 113 
can be used to monitor the noise level in the environment 
surrounding the near-end phone 100. In an alternative 
embodiment, a separate microphone can be used to monitor 
the environmental noise. A noise meter 152 may be shown on 
the display screen 112 to indicate the detected noise level. The 
noise meter 152 may be shown when a phone call is made or 
received, when the noise level reaches the vicinity of a pre 
determined threshold, or as long as the near-end phone 100 is 
powered on. The noise level may be indicated by the noise 
meter 152 by colors, numeral values, height or length of a bar 
indicator, etc. 
0026 Audio input to the microphone 113 can be analyzed 
by the near-end phone 100 to detect whether the noise level in 
the input exceeds a pre-determined threshold. For example, if 
the noise level exceeds the threshold, the near-end phone 100 
can notify the user; by flashing the display screen 112 or 
displaying a popup on the display Screen 112. The near-end 
phone 100 can provide an option to the near-end user to 
switch to text input. Alternatively, the near-end phone 100 can 
automatically switch the input mode from speech to text for 
the near-end user. In one embodiment, the near-end phone 
100 mutes the microphone 113 and any other sound pick-up 
mechanisms (e.g., if there are multiple microphones) on the 
phone 100 after switched into text input mode. In one 
embodiment, muting the microphone 113 means that the 
audio input picked up by the microphone 113 is not transmit 
ted to the far-end communication device. The muted micro 
phone 113 may continue to detect the noise level in the 
Surrounding environment. 
0027. The near-end phone 100 can convert the near-end 
user's text input into a speech signal, and transmits the speech 
signal to the far-end communication device. For example, the 
speech signal is transmitted to the far-end phone 98 via the 
communication network (e.g., the wireless network 120, the 
POTS 130, or the VoIP network 140). The text-to-speech 
conversion can be activated before the near-end user starts to 
speak to the near-end phone 100, or in the middle of a phone 
conversation. As the transmitted speech signal is synthesized 
internally by the near-end phone 100, the signal quality can be 
far better than the original speech of the near-end user in the 
noisy environment. 
0028. In an alternative embodiment, the near-end phone 
100 may playback a pre-recorded audio message, automati 
cally or under the near-end user's direction, when a high noise 
level is detected. With the use of either the text input or the 
pre-recorded message, the near-end user's message can be 
conveyed to a far-end user as noise-free audio signals via an 
audio connection in the communication network. 

0029 Turning to the far-end communication device, an 
embodiment of which is shown in FIG. 1 as the far-end phone 
98, this device may receive or initiate a phone call with the 
near-end user. For example, the far-end phone 98 may be a 
mobile device or a land-based device that is coupled to a 
telephony network or other communication networks through 
wires or cables. The far-end phone 98 may be identified with 
a unique address, Such as a telephone number within the 
public switched telephone network. The far-end phone 98 
may also have an Internet protocol (IP) address if it performs 
calls through a voice over IP (VOIP) protocol. The far-end 
phone 98 may be a cellular handset, a telephone service 
(POTS), analog telephone, a VOIP telephone station, or a 
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desktop or notebook computer running telephony or other 
communication software. The far-end phone 98 may or may 
not have the capabilities to receive text messages. 
0030 The far-end phone 98 is associated with a far-end 

user. The far-end user can be a person, or an automated entity 
with synthesized speech capability (e.g., an interactive Voice 
response system). 
0031 FIG. 2 is a block diagram illustrating an embodi 
ment of the near-end phone 100. The near-end phone 100 
includes a communication network interface 235 for receiv 
ing and transmitting communication signals, e.g., audio, 
video and/or data signals. The near-end phone 100 also 
includes the receiver 111 for generating audio signals in 
response to an incoming call signal and the microphone 113 
for picking up the speech signal of the near-end user. The 
near-end phone 100 also includes a user interface 230. The 
user interface 230 includes the display screen 112 and touch 
sensors 213 for sensing users touch and motion. The near 
end phone 100 may include a physical keyboard 214 for 
receiving keystroke input from the user, or a virtual keyboard 
displayed by display Screen 12 for accepting user input via the 
touch sensors 213. The touch sensors 213 may be based on 
resistive sensing, capacitive sensing, optical sensing, force 
sensing, Surface acoustic wave sensing, and/or other sensing 
techniques or combinations of sensing techniques. The coor 
dinates of the touch sensors 213 that respond to the user's 
touch and motion (e.g. gestures) represent a specific user 
input. The touch sensors 213 may be embedded in the display 
screen 112, or may be embedded in a touch-sensing panel 
separate from the display screen 112. In other embodiments, 
the near-end phone 100 may include other types of sensors for 
accepting user inputs other than touch input including a 
motion sensor Such as an accelerometer. For example a user 
may provide an input by shaking the near-end phone 100 or 
moving the phone in a particular manner. 
0032. In one embodiment, the user input interface 230 
may include one or more buttons (referred to as “T->S selec 
tor 255') for invoking a text-to-speech feature. The T->S 
selector 255 may be a physical button or a virtual button. The 
physical button may be a dedicated “text-to-speech” button, 
or one or more buttons identified by the text shown on the 
display screen 112 (e.g., “press #1 to activate text-to-speech 
conversion'). In an embodiment where the T->S selector 255 
is a virtual button, the virtual button may be embedded in the 
display screen 112 that includes the touch sensors 213. The 
display Screen 112 may show a graphical "text-to-speech” 
virtual button that can be pressed by the user to invoke text 
to-speech conversion. In an alternative embodiment, the T->S 
selector 255 may be a virtual button implemented on a touch 
sensing panel separate from the display screen 112. A user 
can use the touch-sensing panel to direct a cursor on the 
display screen 112 to select a graphical "text-to-speech’” but 
ton shown on the display screen 112. In alternative embodi 
ments, text-to-speech conversion may be activated by a com 
bination of one or more physical buttons and virtual buttons. 
When a near-end user selects the T->S selector 255, a text-to 
speech converter 208 of the near-end phone 100 is activated. 
The text-to-speech converter 208 can be used to convert the 
near-end user's text input into speech for transmission to a 
far-end user. 

0033. In one embodiment, the user input interface 230 also 
includes one or more buttons (referred to as “S->T selector 
256') for invoking speech-to-text conversion. The S->T 
selector 256 can be implemented by physical or virtual button 
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mechanisms, similar to the implementation of the T->S selec 
tor 255. When a near-end user selects the S->T selector 256, 
a speech-to-text converter 206 of the near-end phone 100 is 
activated. The speech-to-text converter 206 can be used to 
convert a far-end user's speech into text for displaying on the 
display screen 112. 
0034. The text-to-speech converter 208 may be imple 
mented with hardware circuitry, firmware, software or any 
combination thereof. If implemented in software and/or firm 
ware, the software and firmware may be stored within 
memory 240 in the near-end phone 100 and executed by a 
processor 220. Alternatively, the firmware/software may not 
be stored within the memory 240 in the near-end phone 100. 
The text-to-speech converter 208 converts the text input into 
a speech signal based on one or more speech synthesis tech 
niques. The synthesized speech can be created by concatenat 
ing pieces of recorded speech stored in the memory 240. The 
text-to-speech converter 208 may be activated and deacti 
vated by input to the user interface 230. 
0035. The speech-to-text converter 206 may be imple 
mented with hardware circuitry, firmware, software or any 
combination thereof. If implemented in software and/or firm 
ware, the software and firmware may be stored within the 
memory 240 in the near-end phone 100 and executed by the 
processor 220. Alternatively, the firmware/software may not 
be stored within memory in the near-end phone 100. The 
speech-to-text converter 206 identifies the words in an input 
speech signal based on one or more speech recognition tech 
niques, and causes the display screen 112 to show the recog 
nized words in text. The speech-to-text converter 206 may be 
activated and deactivated by input to the user interface 230. 
0036 Still referring to FIG. 2, in one embodiment, the 
near-end phone 100 also includes a telephone module 238 
which is responsible for coordinating various tasks involved 
in a phone call. The telephone module 238 may be imple 
mented with hardware circuitry, firmware, software or any 
combination thereof. If implemented in software and/or firm 
ware, the software and firmware may be stored within 
memory 240 in the near-end phone 100 and executed by the 
processor 220. Although one processor 220 is shown, it is 
understood that any number of processors or data processing 
elements may be included in the near-end phone 100. The 
telephone module 238 coordinates tasks Such as receiving an 
incoming call signal, placing an outgoing call, activating 
speech-to-text conversion, activating text-to-speech conver 
Sion, playing back pre-recorded messages 207 in the memory 
240 and directing a call to a Voicemail system. 
0037. In one embodiment, the telephone module 238 
includes a signal analyzer 239 to analyze the noise received at 
the near-end phone 100. The signal analyzer 239 compares 
the noise level with a pre-determined threshold, which may be 
configurable by the near-end user, to determine whether to 
alert the near-end user of the high noise level, whether to 
trigger speech synthesis, and/or whether to playback a pre 
recorded message. 
0038. The term “noise' herein refers to broadband envi 
ronmental noise signals Surrounding the near-end phone 100. 
The signal analyzer 239 receives the audio signals picked up 
by the microphone 113, and determines whether the noise 
level in the audio signal exceeds a threshold. The term “noise 
level” or “audio noise level herein refers to an absolute level 
of the noise, a relative level of the noise with respect to the 
desired signal (e.g., the near-end user's speech), or a combi 
nation of the absolute level and the relative level of the noise. 
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The noise level can be determined based on one or more 
factors, including but not limited to, signal-to-noise (SNR) 
ratio, noise volume (e.g., 70-80 db), combined signal volume 
and the noise volume, etc. The SNR can be used to measure 
whether the speech signal strength of the near-end user is 
relatively low in comparison to the noise signal strength. The 
combined signal and noise Volume can be used to determine 
whether the microphone 113 has reached or come close to a 
saturation point that distorts the received audio signal. If the 
near-end user has not started to speak on the near-end phone 
100, the noise level may be determined purely based on the 
detected noise volume. If the near-end user has already started 
to speak on the near-end phone 100, the noise level may be 
determined based on a combination of the near-end user's 
speech signals and the environmental noise. 
0039. In response to the detection of a particular or relative 
noise level, the near-end phone 100 may provide the near-end 
user an option to activate text-to-speech conversion. The user 
interface 230 may display a virtual button implementing the 
T->S selector 225 on the display screen 112, or may display a 
message indicating the physical buttons for activating the 
text-to-speech conversion. Alternatively, the activation of the 
text-to-speech conversion may be automatic upon detection 
of a particular or relative noise level at the near end. When the 
noise level exceeds a particular or relative threshold, the 
near-end phone 100 may automatically mute the microphone 
113 and prompt the near-end user to enter text or to select a 
text-message stored in the memory 240. In one embodiment, 
all of the signals picked up by the microphone 113 are 
bypassed without being transmitted to the far-end user. 
0040. The text-to-speech conversion can occur anytime 
after an audio connection in the communication network 
(e.g., the wireless network 120, the POTS 130, or the VOIP 
network 140) is established between the near-end user and the 
far-end user. The conversion causes no interruption to the 
established audio connection. For example, the near-end user 
may have placed or picked up a phone call but have not begun 
to speak with the far-end user. Alternatively, the near-end user 
may be in the middle of a phone conversation with the far-end 
user when he activates the text-to-speech conversion. 
0041. In yet another alternative embodiment, upon being 
alerted of the particular or relative noise level, the near-end 
user may select one of the pre-recorded messages 207 in the 
memory 240. The pre-recorded message 207 may inform the 
far-end user that the text-to-speech feature is to be activated, 
or may ask the far-end user to leave a message or to call back 
at a later time. 
0042 Additional circuitry, including a combination of 
hardware circuitry and software, can be included to obtain the 
needed functionality described herein. These are not 
described in detail as they would be readily apparent to those 
of ordinary skill in the art of mobile phone circuits and soft 
Ware 

0043. An example of a timeline for operating the near-end 
phone 100 in a noisy environment is shown in FIG. 3. Refer 
ring to FIG.3, operation may begin when the near-end phone 
100 receives a request to establish an audio connection with 
the far-end phone98 via a communication network (301). The 
request may originate from the near-end user (e.g., when the 
near-end user dials the telephone number of the far-end phone 
98), or from the far-end user (e.g., when the far-end user dials 
the telephone number of the near-end phone 100). In response 
to the request, the near-end phone 100 begins the process for 
establishing an audio connection, and, in the meantime, may 
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be monitoring the noise level in the environment where the 
near-end phone 100 is located (302). The near-end phone 100 
may continuously monitor the noise level after the near-end 
phone 100 is powered on, or may start monitoring the noise 
level when triggered by an event, Such as when receiving the 
aforementioned request to establish an audio connection, 
when the cover of the near-end phone 100 is flipped or slid 
open, or when a button of the near-end phone 100 is pressed. 
It should be noted that noise level may be actively monitored 
or passively detected. 
0044. After the audio connection is established, the near 
end phone 100 continues to monitor the noise level received 
by the near-end phone 100. If the near-end phone 100 detects 
that the noise level at the near end is above a pre-determined 
threshold, the near-end phone 100 alerts the near-end user of 
the high noise level (303). The near-end phone 100 may 
automatically switch to text input mode or present the user 
with an option to switch to text input. When the input mode is 
Switched to text, the text-to-speech conversion is activated 
and the microphone 113 is muted (304). At this time, the user 
can begin to enter a text message (305), which is converted by 
the text-to-speech converter 208 into a speech signal. The 
near-end phone 100 may playback a voice message before the 
transmission of the converted speech to indicate to the far-end 
user that speech synthesis at the near end has been activated. 
The far-end user may continue to speak into the far-end phone 
98 without being affected by the speech synthesis performed 
at the near end. 

0045. In one scenario, the noise level may drop at the near 
end before the phone call ends. The near-end phone 100 may 
alert the near-end user upon detection of reduced noise level 
(306). The near-end phone 100 may automatically switch 
back to speech input mode or present the user with an option 
to switch back to speech input. When the input mode is 
Switched back to speech, the text-to-speech conversion is 
deactivated and the microphone 113 is turned back on (307). 
The near-end user and the far-end user can continue the phone 
conversation (308) until one or both of the parties end the call 
(309). 
0046. The text-to-speech conversion may also be used in a 
non-noisy environment. In one embodiment, the near-end 
phone 100 allows the near-end user to activate text-to-speech 
conversion when the detected noise level is still below the 
threshold. This feature can be useful when the near-end user 
is in an environment where talking on the phone is inappro 
priate (e.g., in a meeting). Referring to FIG.3, if the detected 
noise level is below the threshold at time 302, the near-end 
user may switch to text input after an audio connection is 
established with the far-end user. The near-end user may use 
an option provided by the near-end phone to activate text-to 
speech conversion. If, during the phone call, the near-end user 
wishes to Switch back to speech input, the near-end user can 
deactivate the text-to-speech conversion, which turns the 
microphone 113 back on. Operation of the near-end phone 
100 in a non-noisy environment can be the same as the opera 
tion described above in 301,304,305 and 307-309 of FIG. 3. 
0047. In one scenario, the near-end user may be wearing a 
headset such that the voice of the far-end user can be heard 
clearly in the presence of the external noise. Thus, the near 
end user can hear the far-end user's speech and enter text 
messages in response. In some other scenarios, the near-end 
user may not have a headset when the noise is loud. Alterna 
tively, in a non-noisy environment (e.g., in a meeting), it may 
be inappropriate for the near-end user to hold the phone to the 
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ear or place an earphone into the ear. In these scenarios, the 
near-end user may activate speech-to-text conversion at the 
near-end phone 100, which converts the far-end user's speech 
into text and displays the text on the display screen 112. With 
the activation of both speech-to-text and text-to-speech con 
versions, the near-end user can enter and receive text mes 
sages, and the far-end user can receive and answer the near 
end user in regular speech. 
0048. The activation of the speech-to-text conversion may 
occur before the start of a phone conversation or during the 
phone conversation. The speech-to-text conversion may be 
activated by the near-end user or automatically when the 
detected noise level is above a threshold. The speech-to-text 
conversion may be activated independently of the activation 
of text-to-speech conversion, or may be activated at the same 
time with the text-to-speech conversion. The activation of the 
speech-to-text conversion does not interrupt the established 
audio connection between the near-end and far-end users. 

0049. The activation of the speech-to-text conversion may 
be controlled by the near-end user or may be automatic. In one 
embodiment, when a relative or particular noise level is 
detected at the near end, the near-end phone 100 may auto 
matically convert the far-end user's speech to text. Addition 
ally, the near-end phone 100 may also automatically deacti 
vate the speech-to-text conversion of the far-end user's 
speech, or provide the near-end user an option to stop con 
Verting the far-end user's speech into text. 
0050 FIG. 4 shows an example of the near-end phone 100 
that provides a number of options for the near-end user, 
including an option to activate text-to-speech conversion. 
Although the near-end phone 100 is shown in FIG. 4 as a 
mobile phone, it is understood that other communication 
devices can also be used. 

0051 Referring to FIG. 4, in response to the detection of 
the relative or particular noise level at the near end, the near 
end phone 100 displays a number of options for the user to 
choose. The options may include: text-to-speech 401, two 
way text 402, play (pre-recorded) message 403, and voice 
mail 404. The user may select one of these options using a 
physical button or a virtual button. In one embodiment, the 
near-end phone 100 also displays the noise meter 152 on the 
display screen 112 to provide a visual indication of the envi 
ronmental noise level at the near-end. 

0052. The display screen 112 also shows “INCOMING 
CALL ...” or “OUTGOING CALL ...' depending on the 
direction of the call, as well as the number assigned to the 
far-end user. In one embodiment where the near-end phone 
100 stores a list of contacts including their nicknames and 
numbers, the display screen 112 may show the nickname of 
the far-end user in addition to or instead of the assigned 
number. 

0053 Referring to FIG. 5, if the near-end user selects the 
text-to-speech option 401, the display screen 112 may show 
“TEXT TO SPEECH to indicate that the text-to-speech con 
version has been activated. The near-end user may use a 
physical keyboard or a virtual keyboard (such as a virtual 
keyboard 512 presented on the display screen 112 in which 
touch sensors are embedded) to input text messages. The 
display screen 112 also shows an outgoing message area 511 
that displays the text entered by the near-end user. As the 
near-end user inputs the text, the text-to-speech converter 208 
(FIG. 2) automatically converts the text into speech. The 
near-end phone 100 transmits the converted speech signal to 
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the far-end user, utilizing the audio connection that has 
already been established between the near-end user and the 
far-end user. 

0054. In some scenarios, the near-end user may wish to 
activate text-to-speech conversion even though the external 
noise level has not exceeded a threshold. In one embodiment, 
the near-end user may be provided with the text-to-speech 
option 401 after an audio connection is established with a 
far-end user regardless of the noise level at the near end. 
Alternatively or additionally, the near-end user may press one 
or more physical buttons on the near-end phone 100 to acti 
vate the text-to-speech conversion, or to cause the display of 
the text-to-speech option 401 on the display screen 112. 
0055. After activation of the text-to-speech conversion, if 
the noise level drops below a threshold, the near-end phone 
100 may present a resume option 510 for the near-end user to 
resume speaking to near-end phone 100. Once the resume 
option 510 is selected, the text-to-speech conversion is deac 
tivated and the microphone 113 is turned back on. In an 
alternative embodiment, the resume option 510 may be pro 
vided regardless of the detected noise level. 
0056. If the near-end user wishes to receive text messages 
instead of speech signals from the far-end user, the near-end 
user may activate speech-to-text conversion after an audio 
connection is established with the far-end user. The example 
of FIG. 4 shows an embodiment in which the speech-to-text 
conversion and the text-to-speech conversion can be activated 
at the same time by selecting the two-way text 402 option. In 
an alternative embodiment, the speech-to-text conversion 
may be activated independently of the text-to-speech conver 
S1O. 

0057 Referring to FIG. 6, if the user selects the two-way 
text 402 option, the display screen 112 may show “TWO 
WAY TEXT to indicate that both of the text-to-speech and 
speech-to-text conversions have been activated. The near-end 
user may use a physical keyboard or a virtual keyboard (Such 
as a virtual keyboard 614 presented on the display screen 112 
in which touch sensors are embedded) to input text messages. 
The display Screen 112 shows an incoming message area 612 
for displaying the text converted from the far-end user, and an 
outgoing message area 613 for displaying the text entered by 
the near-end user. The established audio connection carries 
two-way Voice signals between the near-end and the far-end 
users. The conversions from text to speech and from speech to 
text are performed by the near-end phone 100. The far-end 
user can speak to the far-end phone 98 in the same way as in 
a normal telephone conversation that does not involve text 
messages. 

0058. In a scenario where the near-end user wishes to 
activate speech-to-text conversion even though the external 
noise level has not exceeded a threshold, the near-end user 
may be provided with the two-way text option 402 after an 
audio connection is established with a far-end user. Alterna 
tively or additionally, the near-end user may be provided with 
a separate speech-to-text option (not shown), or press one or 
more physical buttons on the near-end phone 100 to activate 
the speech-to-text conversion. 
0059. After activation of the two-way text-to-speech and 
speech-to-text conversions, if the noise level drops below a 
threshold, the near-end phone 100 may present a resume 
option 610 for the near-end user to resume a two-way speech 
conversation. Once the resume option 610 is selected, the 
two-way conversions are deactivated and the microphone 113 
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is turned back on. In an alternative embodiment, the resume 
option 610 may be provided regardless of the detected noise 
level. 
0060 Referring again to FIG. 4, if the near-end user 
selects the play message option 403, a pre-recorded default 
message can be played to the far-end user. For example, the 
default message may indicate that it is too noisy for the 
near-end user to speak on the phone and the near-end user will 
call back later. The near-end user can record any suitable 
message as the default message when setting up the near-end 
phone 100. Alternatively, the near-end phone 100 may pro 
vide the near-end user with a number of additional options, 
each associated with a different pre-recorded message. The 
near-end user may select a pre-recorded message that best 
Suits the current situation. After the message is played to the 
far-end user, the near-end phone 100 may terminate the call, 
or hold the call to receive further input from the near-end user. 
0061. If the near-end user selects the voicemail option 
404, the far-end user will be re-directed to avoicemail system 
to leave a voice message. The near-end user will be able to 
retrieve the message from the Voicemail systemata later time. 
The message left by the far-end user may be stored in the 
memory 240 of the near-end phone 100, or it may be stored in 
a remote Voicemail server. 
0062) Regardless of which option is selected in FIGS. 4-6, 
the established audio connection between the near-end and 
far-end users is uninterrupted until one or both users termi 
nate the phone call. 
0063 FIG. 7 is a flow diagram illustrating an embodiment 
of a method 700 for generating synthesized speech signals at 
a near-end communication device (e.g., the near-end phone 
100), and transmitting the synthesized speech signals to a 
far-end communication device (e.g., the far-end phone 98). 
The method 700 may be performed by a communication 
device that may comprise hardware (e.g., circuitry, dedicated 
logic, programmable logic, microcode, etc.), firmware, Soft 
ware (e.g., instructions run on a processing device to perform 
hardware simulation), or a combination thereof. 
0064. The method 700 begins when a near-end communi 
cation device receives a request for an audio connection 
(710). In one embodiment, the near-end communication 
device detects the noise level in the Surrounding environment 
as exceeding a threshold, and causes the activation of or the 
recommendation to active the text-to-speech conversion 
(720). In alternative embodiment, the near-end communica 
tion device may receive a near-end user's input to activate the 
text-to-speech conversion even if the detected noise level is 
below the threshold. After the activation of the text-to-speech 
conversion, the near-end communication device receives text 
input from the near-end user (730). The near-end communi 
cation device then converts the text input into speech signals 
using speech synthesis techniques (740). The near-end com 
munication device transmits the speech signal to the far-end 
communication device via the established audio connection, 
while muting the audio input to the near-end communication 
device (750). 
0065. In general, the near-end communication device 
(e.g., the telephone module 238 of FIG. 2) may be configured 
or programmed by the user to Support one or more of the 
above-described features. 
0066. To conclude, various ways of using speech synthesis 
in a communication device (e.g., a portable communication 
device, mobile phone etc.) have been described. These tech 
niques allow a person to use his phone when the environment 

May 12, 2011 

is noisy or the circumstance is inappropriate for him to speak. 
As explained above, an embodiment of the invention may be 
a machine-readable storage medium (such as the memory 240 
of FIG. 2) having stored thereon instructions which program 
a processor to perform some of the operations described 
above. In other embodiments, some of these operations might 
be performed by specific hardware components that contain 
hardwired logic. Those operations might alternatively be per 
formed by any combination of programmed data processing 
components and custom hardware components. 
0067. The invention is not limited to the specific embodi 
ments described above. Accordingly, other embodiments are 
within the scope of the claims. 
What is claimed is: 
1. A method of a communication device, the method com 

prising: 
establishing an audio connection between a near-end user 

of the communication device and a far-end user via a 
communication network; 

receiving text input from the near-end user and converting 
the text input into speech signals; and 

transmitting the speech signals to the far-end user using the 
audio connection while muting audio input to the com 
munication device. 

2. The method of claim 1, further comprising: 
detecting a noise level in the audio input to the communi 

cation device; and 
in response to the noise level exceeding a threshold, caus 

ing one of activation of and a recommendation to acti 
vate text-to-speech conversion. 

3. The method of claim 2, wherein said detecting a noise 
level comprises: 

detecting the noise level based on a combination of signal 
to noise ratio, noise Volume and combined signal and 
noise Volume. 

4. The method of claim 2, further comprising: 
detecting the noise level as below the threshold after the 

text-to-speech conversion is activated; and 
in response to the noise level below the threshold, deacti 

Vating the text-to-speech conversion. 
5. The method of claim 1, further comprising: 
detecting a noise level in the audio input to the communi 

cation device; and 
in response to the noise level exceeding a threshold, caus 

ing one of activation of and a recommendation to acti 
vate speech-to-text conversion to convert voice of the 
far-end user into text. 

6. The method of claim 1, further comprising: 
activating speech-to-text conversion after establishment of 

the audio connection between the near-end user and the 
far-end user, 

converting voice of the far-end user transmitted over the 
audio connection into text; and 

displaying the text on a display of the communication 
device. 

7. The method of claim 1, wherein the communication 
device is a mobile phone. 

8. A communication device, comprising: 
a microphone; 
a processor coupled to the microphone to detect a noise 

level and to determine whether the noise level exceeds a 
threshold; and 

a communication network interface to transmit an audio 
signal to a far-end user using an audio connection that 
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has been established between a near-end user and the 
far-end user via a communication network, wherein the 
processor is to cause audio input from the microphone to 
be muted when the noise level is above the threshold and 
while the audio signal conveys a message of the near-end 
user that is generated internally by the communication 
device. 

9. The communication device of claim 8, further compris 
ing: 

a text-to-speech converter to convert text input of the near 
end user into the message that is conveyed by the audio 
signal. 

10. The communication device of claim8, further compris 
ing: 

a speech-to-text converter to convert voice of the far-end 
user transmitted over the audio connection into text; and 

a display Screen to show the text to the near-end user. 
11. The communication device of claim8, further compris 

ing: 
a user interface to enable the near-end user of the commu 

nication device to activate text-to-speech conversion of a 
text message one of selected and written by the near-end 
user for conveyance to the far-end user over the audio 
connection. 

12. The communication device of claim8, further compris 
ing: 

a user interface to enable the near-end user of the commu 
nication device to playback a pre-recorded message 
stored in memory for conveyance to the far-end user over 
the audio connection. 

13. The communication device of claim 8, wherein the 
display Screen is enabled to show a noise meter that indicates 
to the near-end user the noise level in the environment. 

14. The communication device of claim 8, wherein com 
munication device is portable. 
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15. The communication device of claim 8, wherein com 
munication device is a mobile phone. 

16. An article of manufacture comprising: 
machine-readable storage medium having stored therein 

instructions that when executed cause a communication 
device to: 
establish an audio connection between a near-end user 

of the communication device and a far-end user via a 
communication network, 

indicate audio noise level of an environment Surround 
ing the communication device, 

in response to a detected noise level, generate an audio 
signal that conveys a message of the near-end user, 
and 

transmit the audio signal to the far-end user using the 
audio connection while muting audio input to the 
communication device. 

17. The article of manufacture of claim 16, wherein the 
instructions further cause the communication device to: 

automatically activate text-to-speech conversion when the 
detected noise level exceeds a threshold; and 

prompt the near-end user to enter text input. 
18. The article of manufacture of claim 16, wherein the 

instructions further program the communication device to: 
enable the near-end user to activate text-to-speech conver 

sion independently of the detected noise level. 
19. The article of manufacture of claim 16, wherein the 

instructions further program the communication device to: 
activate speech-to-text conversion to convert Voice of the 

far-end user into text for display on the communication 
device. 

20. The article of manufacture of claim 16, wherein the 
instructions further program the communication device to: 

playback a pre-recorded message for conveyance to the 
far-end user over the audio connection. 
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