ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

UNIT-I11
ULTRASOUND IN MEDICINE

3.2 BIOACOUSTICS CHARACTERISTICS OF HUMAN BODY

Bioacoustics, the study of sound production, transmission, and reception in biological organisms,
can be applied to understand various acoustic characteristics of the human body. Here are some
key aspects:

1. Vocalization and Speech Production

e Vocal Folds (Cords): Located in the larynx, they vibrate to produce sound when air is
expelled from the lungs. The tension, length, and mass of the vocal folds determine pitch
and tone.

o Resonance: The vocal tract (throat, mouth, nasal cavities) acts as a resonating chamber,
amplifying certain frequencies to shape individual voice characteristics.

o Formants: Peaks in the sound spectrum that define vowel sounds. Different configurations
of the vocal tract shape these formants, contributing to speech clarity and uniqueness.

2. Heart Sounds

e Phonocardiogram (PCG): Captures the acoustic signals produced by the heart, such as
the "lub-dub™ sounds corresponding to valve closures.

e Murmurs and Gallops: Abnormal sounds detected through auscultation can indicate
various heart conditions.

3. Respiratory Sounds

e Breath Sounds: Normal sounds include vesicular breathing, while abnormal sounds like
wheezes, crackles, or stridor can signal respiratory issues.

e Lung Auscultation: Using stethoscopes to detect variations in sound that could indicate
diseases like asthma, pneumonia, or COPD.

4. Bone Conduction
e Transmission of Sound Through Bones: The skull can transmit sound vibrations directly
to the inner ear, bypassing the outer and middle ear. This is used in hearing aids and bone-
conduction headphones.
5. Gastrointestinal Sounds
e Borborygmi: Sounds produced by the movement of gas and fluids in the intestines, often
heard with a stethoscope.

e Acoustic Monitoring: Can detect motility issues or obstructions in the digestive tract.

6. Joint and Musculoskeletal Sounds
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o Crepitus: Crackling or popping sounds from joints, often associated with arthritis or
cartilage issues.

e Acoustic Emission Monitoring: Used to study joint health and the integrity of
musculoskeletal structures.

7. Hearing and Auditory Perception

e Otoacoustic Emissions (OAES): Sounds generated by the inner ear in response to auditory

stimuli, used in hearing tests.
o Binaural Hearing: The ability to perceive spatial information from sound using both ears.

8. Brain Activity

« Sonification of Neural Activity: While primarily electrical, some experimental techniques
convert brain waves into audible sound for research purposes.

Applications:

e Medical Diagnostics: Using acoustic signals for non-invasive diagnosis (e.g., ultrasound

imaging, heart sound analysis).
e Speech Therapy: Understanding vocal acoustics to aid in therapy and rehabilitation.
e Wearable Technology: Bioacoustic sensors for health monitoring, such as detecting heart

rate or respiratory patterns.
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