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A method for enhancing quality of text-to-speech synthesis based on
contextual analysis of data

Summary

This invention provides a sophisticated, unique filtering system to modify text based on
its context, prior to it being synthesized by a text-to-speech tool. The result is a higher
quality, smoother, more naturally flowing speech pattern produced by a text-to-speech
(TTS) engine, which is critical for the wider acceptance of voice-computer interfaces.

The direct translation of the written word to the spoken word is not usually a smooth
process. Given text from an email message, news story, web page, or any text source,
TTS engines do their best to synthesize the words into understandable speech. However,
the result is often an unnatural speech delivery because of the diversity and context of the
written word. Even small differences in what people are accustomed to in normal
conversation can cause large divides in how people perceive the quality and naturalness
of computer generated speech.

Because TTS engines are general-purpose tools they deal with text pre-processing in a
general way and don’t perform satisfactorily when presented with out of the ordinary
text. For instance, if a document containing the text “10-5 is processed by a TTS
engine, it must make a decision as to how to say it. Because it doesn’t know the context
of the document it will likely select something that has the highest general chance of
being correct. So, perhaps it would be pronounced “ten minus five.” This might be
correct, but it might not. If the document had to do with athletics, the correct
pronunciation would likely have been “ten to five.”

Additionally, textual documents are often not of a single theme or topic. There may be a
dominant theme and perhaps a number of sub-themes in some sort of priority order. For
example, in a news story about a baseball player recovering from a serious injury, the
dominant theme may be baseball, but a sub-theme would be medicine. In this example,
= the system will process the text first for baseball context, then for medicine, and lastly a
pass to pick up any general TTS issues.

This invention provides three methods for processing text prior to it being sent to a TTS
engine for synthesis.

1) The system automatically detects the context of a document by comparing the data to
an internal database of known words and phrases. The system can be configured to select
a maximum number of contexts. If there are multiple contexts detected, it prioritizes
based on the number of hits for each one.

2) A user indicates specifically the context of the information. This works where the user
has control of the text prior to its feeding to the TTS engine, and knows content of the
text.

Exhibit 1015
Page 04 of 06



3) Using mark-up language tags, a user controls within a document where selected
contexts can be used. This allows contexts to be applied to specific parts of a document.

This invention consists of the following software components:

1) Context Dictionary Rules Manager — Used to define the rules that make up a
Context Dictionary. These are the rules that are applied at run-time to replace, modify or
otherwise change the text before it is synthesized. A dictionary can be thematic, cultural,
regional, or industry specific. Additionally, TTS engine-specific dictionaries can be
added to handle the differences in the TTS engines on the market. Also, for each
dictionary, key words and phrases can be attached which the Context Detector uses to try
to determine what context dictionaries to apply to text. These are used only in the
automatic detection mode when the user does not specify a context. Additionally, global
rules can be defined that apply to all text processed.

2) Context Detector — Used to analyze a document based on the key words and phrases
associated with the dictionary. This is used to determine which Context Dictionary to use
only if not specified by the user.

3) Text Cleaning Server — Used to process text in real-time by applying rules of the
selected Context Dictionary or by parsing mark-up tags in the text itself.

While this invention is based on the processing of English language text, it is designed in
apply to any language.

Procedure

1. The user creates and names a Context Dictionary and adds rules to the dictionary
on how to modify text. The user optionally identifies key words and phrases that
when found in a document tell the system ....

2. When an application wants to convert text to speech, it sends the text to the Text
Cleaning Server and specifies 1) a specific context dictionary or dictionaries to
apply, or 2) to process the text based on tags in the text itself, or 3) to
automatically try to detect a matching context. Each successive method requires
increasingly more time and processing power to complete.

3. The Text Cleaning Server, based on the information passed to it, applies all
appropriate rules, modifies the text, and passes it to the proprietary TTS Server.

4. The TTS Server queues the TTS task for a specific TTS engine to process.

The synthesized text is then streamed back to the original application where it is

delivered to the user.

L
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