
Speech basics
Instructor: Laureano Moro-Velazquez
Most slides from Hynek Hermansky





Speech generation







The source



Video of rt-MRI of vocal tract during speech. (Freitas, A. C. et al, 2016)

The vocal tract (the filter)















Manner classes

Articulation places



Some phonetics

• Articulation places: points or areas in the vocal tract where there is a 
constriction (with or without contact) which has the most relevance 
in the generated sound.

• Manner classes:  ways in which we articulate that produce consonant 
sounds.



Some phonetics: manner classes

• Plosive: There is a constriction in the vocal tract and the airflow is 
interrupted for a short period of time (stop). Then, there is usually a 
release of the air that generates a sound.

• Fricative: The constriction of the vocal tract is very narrow but does 
not interrupt the airflow. This generates certain turbulences that lead 
to fricative sounds



Example of plosives + vowels



Combination of plosives, fricatives, and vowels



Some phonetics: manner classes

• Nasal: The soft palate is lowered, and the airflow goes through the 
nasal cavity. Nasal sounds are usually voiced (the source is on).

• Trill: The articulator (tongue, lips…) vibrate against other parts of the 
mouth with multiple flaps while the airstream is flowing (like in the 
word Ramon, in Spanish).

• Flap: Is similar to trill, but in this case there is only one short flap, like 
/r/ in the word radar in English).







Formants





Vowel Space Area



The message



















Phones, phonemes and allophones

• Phone: we usually call phone to a specific segment that contains a 
distinct sound, but it does not have to be critical to the meaning of a 
word. A phone can be a phoneme or part of it. 

• Allophones: different realizations of a phone, depending on the 
dialect or other domain changes. These do not change the word 
meaning when they change.



Phones, phonemes and allophones

• If in a word you change a phoneme, you will change the meaning of a 
word. If you change a phone, you might not change the meaning of 
that word. 

• The phoneme is the mental realization, the phone is the sound 
representation of a phone.



Phonotactics

• Phonotactics: the study of the rules governing the 
possible phoneme sequences in a language. (Oxford Dictionary).
• Phonotactic rules define permissible phoneme sequence 

(syllable) structure in a language.
• It deals with restrictions in a language on the allowed (or expected) 

combinations of phonemes.
• For instance, you will not find this combination of sounds in English: 

/nnnnisffg/.





















Human Language Technologies
A brief look








