
The Orchestra of Speech
Speech

Exploring the anatomy and mechanics of human sound production.



Presentation 
Agenda •Airflow & Voice Production

•Articulators: Tongue, Teeth, Lips

•Resonance & Nasal Sounds

•Speech Organ Functions

•Grammar: 'Have' vs. 'Has'



The Orchestra of 
Speech

Human speech is a remarkably intricate neuro-
muscular process, demanding precise 
coordination of numerous anatomical structures 
to produce intelligible sounds. This complex 
interplay transforms respiratory airflow into the 
diverse phonetic elements that form language.

Cartoon illustration of the human respiratory system with labeled 
parts.



Airflow: The 
Foundation of 
Sound

The Lungs: Powering 
Phonation

The lungs serve as the primary air 
reservoir, providing the necessary 
subglottal pressure. This pressure is 
crucial for initiating vocal fold 
vibration. Inhalation and exhalation 
are controlled processes.

The Trachea: Airway to 
Articulation

The trachea, or windpipe, acts as 
the conduit for air from the lungs to 
the larynx. Its cartilaginous 
structure maintains an open 
pathway. This ensures efficient 
airflow for speech production.



The Larynx: Voice 
Production

The larynx, or voice box, is crucial for phonation. 
It houses the vocal folds, which vibrate as air 
passes through, producing sound. This complex 
cartilaginous structure controls pitch and 
volume. Its musculature allows precise 
adjustments for speech and singing.

Anatomical illustration of the human respiratory system, labeled 
and detailed.



Illustration of vocal expression, highlighting vowels, consonants, 
consonants, and semi-vowels.

Vocal Cords: Shaping 
Voiced Sounds

•Vocal folds vibrate; create voiced sounds.

•Adduction and abduction control airflow.

•Tension and mass determine pitch.

•Fundamental frequency (F0) is perceived 
pitch.



Resonance Chambers: Pharynx and Oral Cavity

The Pharynx: Shaping Timbre

The pharynx, a muscular tube, extends from the skull 
the skull base to the esophagus. It acts as a primary 
primary resonator, amplifying and filtering vocal fold 
vocal fold vibrations. Its size and shape dynamically 
dynamically adjust via muscular contractions. This 
This modulation significantly impacts speech sounds' 
sounds' unique timbre and acoustic properties.

The Oral Cavity: Articulatory Modulation

The oral cavity, bounded by the lips, cheeks, palate, 
and tongue, is a highly adaptable resonator. Its 
flexible structure allows for precise articulatory 
movements. These movements modify the cavity's 
volume and shape, creating distinct formants crucial 
for vowel and consonant production. It is central to 
speech clarity and intelligibility.



Nasal Cavity: Unique 
Sound Production

The nasal cavity acts as a resonating chamber 
for nasal consonants like /m/, /n/, and /ŋ/. The 
velum lowers, allowing air to exit through the 
nose, creating distinctive sonorants crucial for 
phonological distinctions in numerous 
languages.

Detailed cross-section of the nose, highlighting nasal cavity 
components.



The Tongue: The 
Primary Articulator

The tongue, a muscular hydrostat, is 
indispensable for speech articulation, capable of 
rapid and precise movements. Its intrinsic and 
extrinsic muscles facilitate complex shape 
changes and positioning. This versatility enables 
the production of diverse vowel and consonant 
sounds.

Anatomy of the human tongue, showing taste buds and papillae.
papillae.



Teeth: Precision in Articulation

•Incisors crucial for sibilants and fricatives.

•Dental-alveolar ridge supports tongue positioning.

•Malocclusion significantly impacts speech production.

•Occlusion defines dental contact for articulation.



Lips: Forming Labial 
Sounds

The lips are primary articulators for labial and 
labiodental sounds. They facilitate bilabial 
closures (e.g., /p/, /b/, /m/) and labiodental 
constrictions (e.g., /f/, /v/). This precise 
muscular control is essential for speech 
intelligibility and phoneme differentiation.

Artistic mouth illustration, showing lips, for J and G phoneme 
articulation.



The Palate: Hard and Soft 
Contributions

The palate, comprising the rigid hard palate and flexible soft palate (velum), is 
crucial for speech. It facilitates palatal consonant articulation and regulates airflow. 
The soft palate elevates to close the velopharyngeal port for oral sounds and lowers 
for nasal sounds. This dynamic control is essential for phonation and resonance.



Eng lish Term Arabic M eaning Function in Speech

Lung s الرئتان Provide the eg ressive airflow 
necessary to  initiate phonation.

Larynx الحنجرة H ouses the vocal fo lds, contro lling  
p itch and vo icing  throug h vibration.

Vocal Fo lds الصوتيةالأحبال Vibrate rap id ly to  create vo iced  
sounds (phonation) or rem ain open 
for vo iceless sounds.

Pharynx البلعوم Acts as a resonant cavity, m odifying  
sound quality and connecting  oral 
and nasal cavities.

Soft Palate (Velum ) الرخوالحنك (اللهاة) Raises to  seal off the nasal cavity for 
oral sounds or lowers for nasal 
sounds.

H ard Palate الصلبالحنك Provides a fixed  point of articulation 
for the tong ue in various consonant 
productions.

Tong ue اللسان H ig hly m obile articulator, shaping  
the vocal tract and form ing  
constrictions for vowels and 
consonants.

Teeth الأسنان Serve as points of articulation for 
dental and lab iodental consonants.

Lips الشفاه Form  lab ial and lab iodental 
articulations, crucial for p losives, 
fricatives, and vowels.

التجويف Resonates sound for nasal 
consonants when the soft palate is 
lowered.



Coordination: Producing 
Producing Diverse Sounds
Sounds
Articulatory Dynamics

Speech production is a highly dynamic process involving rapid, precise 
movements of the tongue, lips, jaw, and velum. This coordinated dance shapes 
the vocal tract.

Phonetic Variability

The same phoneme can be realized differently based on surrounding sounds 
(coarticulation) and individual speaker characteristics, showcasing immense 
articulatory flexibility.

Neuromuscular Integration

Complex neural pathways integrate sensory feedback with motor commands, 
allowing for real-time adjustments in muscle tension and positioning to 
achieve desired acoustics.



Using 'Have' Using 'Has'

Use 'have' with plural subjects (e.g., 'we,' 'they,' 
'you') and the pronouns 'I' and 'you.' It indicates 
possession or action. For example: "We have 
vocal cords." "They have a larynx." "I have strong 
lungs."

Use 'has' with singular third-person subjects 
(e.g., 'he,' 'she,' 'it,' or a singular noun). It also 
signifies possession or action. For example: "The 
pharynx has multiple functions." "She has a clear 
voice."



Applying 'Have/Has' to Anatomy

•Each individual has a larynx.

•The vocal folds have intricate musculature.

•The pharynx has three distinct regions.

•Humans have a highly adaptable tongue.



Reflect and Discuss

Considering the intricate coordination of anatomical structures and neurological 
processes involved in speech production, how might advancements in neuroscience 
or bioengineering further illuminate or enhance our understanding and capabilities 
related to human vocal communication?



Conclusion

•Speech requires complex organ coordination.

•Each organ has a unique role.

•Resonance chambers shape sound.

•Articulation refines speech sounds.

•'Have/Has' describes organ possession.
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