
SLHS 1301 Study Guide for Chapters 10 & 11: 
Speech Synthesis & Recognition 

 
1. What is speech synthesis? What is speech recognition?  
 
Speech synthesis is the artificial production of human speech.  
Speech recognition technologies allow computers equipped with a source of 
sound input, such as a microphone, to interpret human speech, for example, for 

transcription or as an alternative method of interacting with a computer. 
 
2. What makes articulatory synthesizer different from formant synthesizer? 
 
Articulatory synthesizers directly model the vibration of the vocal folds, and the changing size and 
shape of the vocal tract as the articulators (tongue, lips, soft palate, etc.) move during speech production.  
Few of these models are currently sufficiently advanced or computationally efficient. 
 
Formant synthesizers use an acoustic model to generate speech. Parameters such as fundamental 
frequency, voicing, and noise levels are varied over time to create a waveform that simulates the 
acoustic resonances of the vocal tract. Formant synthesized speech can be very reliably intelligible, even 
at very high speeds. 
 
3. What is TTS technology? Give an example of TTS application. 
 
Speech synthesis systems are often called text-to-speech (TTS) systems in reference to their ability to 
convert text into speech.  
 
Examples: directory assistance services;  
voice emails and online search  
http://public.research.att.com/~ttsweb/tts/index.php
 
4. What are analysis-synthesis (or synthesis-by-analysis) systems? 
 
These systems are also referred to as vocoders (name derived from voice coder, formerly also called 
voder).  A vocoder is both a speech analyser and synthesizer. It was originally developed as a speech 
coder for telecommunications applications in the 1930s, the idea being to code speech for transmission. 
The vocoder dramatically reduces the amount of information needed to store speech, from a complete 
recording to a series of numbers. To recreate speech, the vocoder simply reverses the process, creating 
the fundamental frequency in an oscillator, then passing it through a stage that filters the frequency 
content based on the originally recorded series of numbers. 
  
5. Is Pattern-Playback a formant synthesizer? What was the main theory behind the invention of 
Pattern-Playback and sound spectrograph? 
 
Yes. The PP uses formant tracks painted on a transparent band to control the synthesizer. The PP is 
based on source-filter theory of speech production. The synthesizer consists of a buzz generator (for 
voiced sounds) and a hiss generator (for voiceless sounds), and resonators (to simulate resonances of the 
vocal tract).  

http://public.research.att.com/%7Ettsweb/tts/index.php


  
6. What are the principal elements of TTS?  
 

a. pronouncing dictionary 
b. syntactic parser 
c. prosody generator 
d. acoustic concatenation 
e. contextual adjustment 
f. sound generator 
See Table 10.1 on Page 212.  

  
7. Automatic speech recognition systems need to address a number of factors. Explain the following:  
1). Speaker-independent vs. speaker-dependent 
2). Small vocabulary vs. large vocabulary 
3). Isolated word vs. continuous speech 
 
1). The distinction applies to whether the system is devoted to the 
recognition of a single user’s voice or multiple speakers. 
2). This factor refers to the number of words that the system must recognize. For example, telephone 
digits are a limited set of words whereas street names are often an open set of vocabulary. 
3). Whether the speech to be recognized is spoken in isolated words or connected speech.  
 
8. What is a spectrum? What are speech spectrum frames? 
A spectrum is a 2-dimensional plot depicting the frequency components and their relative amplitudes. 
Changes to the speech spectra are determined by relatively slow articulatory motions. Speech analysis 
usually takes every 10 millisecond as a time window for snapshots how the sound components vary over 
time as the articulation process completes itself. Each of the time window for a snapshot is called a 
speech spectrum frame.  
 
9. List some of the factors that contribute to speech variability. 
 
a. speaker 
b. speech rate 
c. phonological context (adjacent phonemes, coarticulation) 
d. accents and dialects 
e. background noise 
f. voice disorders 
g. phoneme or word omissions 
h. slip of the tongue … 
 
10. Three key methods of automatic speech recognition are: template matching, statistical modeling, and 
neural net. Explain these methods in your own words. 
 
Template matching compares speech and stored words and recognizes words by finding the closest 
match.  
 
Statistical modeling relies on information of likelihood for one sound to be followed by another, and 



recognizes the words by finding the closest match in terms of the sequence of transitional probabilities.  
 
11. What is the role of a language model in an automatic speech recognizer? 
  
A language model is useful in specifying and limiting the proper sequence of words in connected speech. 
It provides syntactic and semantic constraints to reduce the amount of computation time and improve 
recognition accuracy. 
 
 
12. Envision your future life that makes full use of speech synthesis and recognition devices in your car,  
at home, school, work, etc… What differences will the speech synthesis and recognition technology 
make? Does technology necessarily improve the quality of life? Why or why not?  
 
 
Speech synthesis and recognition technology can change the way we communicate with each other and 
with computers, cars, televisions, telephones, household devices, etc.  
 
Improved technology can definitely help improve the quality of life for those who must rely on the 
technology for their daily communications and survival.  
 
For many people, however, “Quality of life” can be an elusive idea. Many equate it with having money. 
But money does not address everything we want in our lives such as our physical and mental health. 
Technology provides us with ways to control the uncertainties of Mother Nature. It is making our lives 
more convenient and efficient. But convenience and efficiency does not necessarily lead to happiness in 
life. What is your opinion? 
 

Quality of Life 
August, 2000 by A. K. Whitehead

I have lived a life -- or two,  
depending where the line is drawn.  
What has been accomplished  
is, as if it were, undone,  
and what remains undone  
is the heel that kicks the spur.  
Life, time, accomplishment  
define each other...  
and their exclusions 
 rising like pale mountain ranges 
 whose heights perceptibly increase  

with their proximity. 

http://www.findarticles.com/p/articles/mi_m2242/is_1615_277
http://www.findarticles.com/p/search?tb=art&qt=%22A.+K.+Whitehead%22
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