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a comparison



PRESENTATION 
OVERVIEW

THE PURPOSE OF THIS BRIEF COMMUNICATION IS TO 
REVIEW SOFTWARE CAPABLE OF PERFORMING GIF TASKS 
THAT CAN BE USED TO CLINICALLY STUDY THE VOICE.

Concept check and remarks

Methods-terms

Sopran

Aalto Aparat

Voice Clinical Systems

Conclusions
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GLOTTAL 
INVERSE 
FILTERING

WHAT IS ?

Methods for estimating the source of voiced speech, the glottal 

volume velocity waveform. 

Voice output is recorded with a transducer (e.g. microphone) and 

the sound obtained is digitally filtered, eliminating from the output 

the sound components provided by vocal tract and lip radiation.



GLOTTAL 
INVERSE 
FILTERING

WHAT IS ?

Estimating, not measuring

volume velocity waveform, this is, aerodynamics domine

through  acoustics techniques and

math algorithms



GLOTTAL 
INVERSE 
FILTERING

WHAT IS ?

the movement caused by a sound wave of a unit volume 

of a sound-transmitting medium through a unit area per 

unit of time

glottal excitation  - closed phase or glottal pulse

we can get function (graphics) or parameterization mean 

software



GIF METHODS -  TERMS

methods differs on how to estimate the function

Linear prediction analysis (LP) - more used

LP based:

Closed phase (CP) analysis (Wong et al 1979)

 Iterative adaptive inverse filtering (IAIF) (Alku 1992)

Discrete All Pole (DAP) based

Quasi-closed phase (QCP) analysis (Airaksinen et al,2014)

Quadrate programmin (QPR) approach Airaksinen 2016)

All  this methods output is a function (graphics)



GIF METHODS -  TERMS

the most important features of the excitation namely

F0 

GCI glottal closure instant

GOI glottal opening instant



GIF METHODS -  TERMS

parameters -  they are extracted from the estimated function 

they are a compressed numerical form

time domain parameterization methods

(time based quotients)

OQ opening quotient

SQ speed quotient

ClQ closing quotient

NAQ normalized amplitude quotient



GIF METHODS -  TERMS

parameters -  they are extracted upon the function 

estimated

compressed numerical form

frequency domain parameterization methods

dH1-H2 amplitude diference beetween first and second 

harmonics

PSP parabolic spectral parameter

HRF harmonic richness factor

HNR harmonic to noise ratio



Let us remember that we are interested in catching the minimum disturbance of
neuromuscular performance

and as we know, the intrinsic muscles of the larynx are very sensitive to small
disturbances, therefore, the glottal flow is disturbed



getting waveform and 

parameters

advantages

disadvantages

Sopran - Aalto Aparat - 

Online Lab Voice Clinical System



https://www.tolvan.com/index.php?page=/sopran/sopran.php
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SOPRAN

Svante Granqvist

Senior Lecturer

E-mail: svante.granqvist@ki.se

Karolins Institute, medical 

university

Stockholm, Sweden



PC based .exe file only for Windows OS 

2009-2023 actual version 1.0.28  last compilation 

11/30/2023

It has several features directly related to voice analysis 

such spectrograms, inverse filtering and voice source 

measurements.

05

SOPRAN Features



05

SOPRAN



05SOPRAN



Easy and fast, ready to use after download without install; 

portable, very user-friendly

Fast output of GIF and parameters

Give us 

AQ [ms]; NAQ; H1/H2 [dB]; CQ;OQ; SQ

We can get a copy&paste log

05SOPRAN Advantages

Misadvantages
Analysis is not resumed in statistics (mean, median, average) 

of a long sample of cycles

Iterative manual work



05

AALTO 
APARAT

http://research.spa.aalto.fi/projects/aparat/

Airas - Airaksinen- 

Alku - Pohjalainen

http://research.spa.aalto.fi/projects/aparat/


PC MatLab based .exe file only for Windows or Mac OS 

2003-2015 current version 2

GNU LGPL 

It has two different GIF methods: QCP and IAIF

(QCP is default) QCP: more quality and fine tunning 

results; IAIF more robust, specially when SNR is low

Work with samples from 0.5 to 10 seconds optimally

Very user friendly, very quick analysis

Give us NAQ, AQ, CiQ, OQ, QOQ SQ (time based)

dH1-H2, PSP, HRF (frequency based)

AALTO 
APARAT

05Features
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AALTO 
APARAT



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05

Roberto Fernández-Baillo

Associated Professor 

Universidad Europea -Madrid

roberto.fernandez-baillo@universidadeuroepa.es

https://voiceclinicalsystems.com/app-onlinelab

https://voiceclinicalsystems.com/app-onlinelab


ONLINE LAB
VOICE CLINICAL 

SYSTEMS
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ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05

Mobile based app for Android and iOS

Also web based platform synchronizable 

with app mean same registered user

Private software, for sale by “credits”

for example: 120 credits*94€

A type 3 report costs 4 credits

Let record from mobile cellphone as 

validated iOS - mics and many of 

Android based phone models or need an 

validated microphone (e.g. Boya DM2) to 

plug in

Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05

Two types of users: health professionals,  

patients

Output 3 types of reports in .pdf files

It is GIF based but automatically 

processes another parameters resulting 

from applying the 3-mass model to the 

vocal folds-glottis complex

 

Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features

Screening Test



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features

Complete Clinical Test



ONLINE LAB
VOICE CLINICAL 

SYSTEMS
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Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features

Twenty two parameters classified in nine groups

A - Fundamental frequency

B - Vocal fold free edge harmonics movement

C - Phases (%) CP - OP - ClP - OpP

D - Muscle strength and tension

E - Sufficiency of glottal closure

F - Muscle control and instability

G - separation between edges (glottal amplitude)

H - Mucosal wave

I - Correlates of mass and contact alteration



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features

Simplified Clinical Test
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SYSTEMS
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Features



ONLINE LAB
VOICE CLINICAL 

SYSTEMS

05
Features



05

Online Lab

Voice Clinical 

Systems

Advantages

Misadvantages
Analysis is not output in usual numerical values we know for 

GIF parameters (except ClQ and OQ, expressed as %) 

No copy and paste log; only .pdf files report

One step more beyond GIF applying 3mass model to the 

output of inverse filtering

Normalized parameters with reference values (rank) 

considering sex and age

Multidimensional interpretation of volume velocity flow: 

glottal-mucosal wave-mass efect

There are some papers with VCS/PD



Conclusions

Thanks!
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