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SLHS 1301W Lab 4: Digital Acoustic Analysis 

 

Learning Objectives 

Upon successful completion of the lab, you will be able to 

1. generate sound waveform, spectrum, and spectrogram 

2. measure selected features such as sound duration and formants of vocal utterances  

3. perform digital acoustic analysis using linear predicative coding, FFT power 

spectrum, and spectrogram 

 
METHODS 

 

We will use the Multi-Speech Software (MSS) program. There are other systems available within the 

department, but this should be sufficient for our purpose. Follow the lab instructor’s guidance to do the 

exercises.  

 

Exercise 1: Measurement of T in s and fo in Hz for Vowels 

 

Waveform 

 Open the MultiSpeech program 

 Open file PB1 in the A window 

 Select VIEW 

 Between Data Mark and Cursor (Data Mark is 

green; Cursor is red. Always 

keep the Data Mark to the left of the Cursor, or 

you numbers will be off) 

 Block off 5 complete cycles of vibration 

 Duration of 5 cycles (in seconds) is in the ‘x’ 

box at the bottom of the A window 

 Divide this value by 5 to get the period for one 

cycle (record on data sheet) 

 Use f = 1/T to find the fundamental frequency 

(record on data sheet) 

FFT Power Spectrum 

 Activate the B window 

 Select ANALYSIS 

 FFT Power Spectrum 

 Power Spectrum at Cursor 

 The first large peak corresponds to f0 

– place Cursor in the center of this 

peak 

 Frequency (in Hz) is displayed in the 

‘x’ box at the bottom of the B window 

(record on 

data sheet) 

 Use T = 1/f to find the period in 

seconds (record on data sheet) 

 

*REPEAT THE PROCEDURE FOR FILES PB2 – PB4* 

 

Exercise 2: Measurement of Phoneme Duration  

Perform the following steps: 

 Open file PB10 

 Place the Data Mark at the beginning of the utterance; place the Cursor at the end 

 Duration of the entire utterance (in seconds) is displayed in the ‘x’ box of the A window 

 Measure the duration of each individual phoneme 

 To check your accuracy, select VIEW 

 Between Data Mark and Cursor 

 Select SPEAK 

• Displayed Data 
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Exercise 3: Measurement of Formants in Recorded Speech 

 

Recording 

You and your lab partner will each record three vowels: /i/, /a/, and /u/. The vowels should be spoken in 

an /hVd/ context: /hid/, /had/, and /hud/. Try to utter the tokens as naturally as possible, but in a 

monotone. 

 

Turn on your microphone and speakers. Open the MultiSpeech program. Hit CAPTURE to begin 

recording your utterance, then speak the words /hid/ /had/ /hud/ consecutively. Hit CAPTURE again 

when you are done speaking. Your utterance will be displayed as a waveform in the A window 

 

Once you have completed ALL the measurements described below, erase the waveform in the A window 

and begin the process all over again with your lab partner serving as the talker. Record your 

measurements on the data sheet provided. 

 

LPC 
 Separately for each token (/hid/, /had/, and 

/hud/), place the cursor in the middle of the 

vowel portion of the waveform 

 Activate the B window 

 Select ANALYSIS 

 LPC Frequency Response at Cursor 

 Estimate F1 and F2 by placing the vertical 

crossbar in the center of the peaks in the 

resonance curves (record on data sheet) 

 Clear the B window 

 

FFT Power Spectrum 
 Separately for each token (/hid/, /had/, and /hud/), 

place the cursor in the middle of the vowel portion 

of the waveform 

 Activate the B window 

 Select ANALYSIS 

o FFT Power Spectrum 

 FFT Power Spectrum at Cursor 

 Estimate F1 and F2 as the frequency of the 

harmonic with the greatest amplitude in the 

frequency region of the formant. Place the vertical 

crossbar in the middle of the appropriate harmonic 

peak (record on data sheet) 

 Clear the B window 

 

 

Spectrogram 

 Display the three waveforms in the A window 

 Activate the B window 

 Select ANALYSIS 

 Spectrogram 

o All Data 

 Frequency will be displayed in the ‘y’ box – estimate F1 and F2 by placing the horizontal crossbar 

in the center of the dark formant bands (record in data sheet) 

 Clear both windows and begin all measurements again with the second talker’s utterances 
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Data Sheet for Digital Acoustic Analysis of Speech 

 

 

Name:       Date: 

 
 

Exercise 1: Measurement of T in s and fo in Hz for Vowels 

 

File  T  fo   fo   T 

Name        Waveform   Waveform           FFT                 FFT 

 

PB1  _____  _____   _____   _____ 

 

PB2  _____  _____   _____   _____ 

 

PB3  _____  _____   _____   _____ 

 

PB4  _____  _____   _____   _____ 

 

 

Exercise 2: Measurement of Phoneme Duration 

 

Phoneme  Duration is s   Duration is ms 

 

_____   _____    _____  

_____   _____    _____  

_____   _____    _____  

Exercise 3: Measurement of Formants in Recorded Speech 

 /i/ 

Talker 1     Talker 2 

/a/ 

Talker 1     Talker 2 

/u/ 

Talker 1     Talker 2 

LPC         F1               

             F2 

   

LPC         F1               

             F2 

   

Spectrogram  F1                               

             F2  
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Lab Report 

Your lab report should address the four components listed below. It must be typed and should be 

3~4 double-spaced pages in length. For each exercise, you will need to flesh this out with explanations. 

Attach your data sheet to your lab report and turn in both items. 

 

Exercise 1: 

1. Write a Methods section that describes the procedures you used to measure T from the 

waveform and to compute f0. 

2. Write a Methods section that describes the procedures that you used to measure f0 from the 

FFT power spectrum and to compute T. 

3. Discuss the agreement between your measurements from the waveform method with those 

from the FFT power spectrum method. Although you were analyzing the one sound, you used 

two different methods to do so and likely came up with different measurements using each 

method.  

4. Discuss at least 2 factors that might have contributed to the measurements being 

different. 

 

Exercise 2:  
Discuss at least 2 factors that might have constrained your ability to make accurate measurements of 

phoneme duration. 

 

Exercise 3:  

1. Write a methods section that describes: 

 The vowels that were spoken and why these particular vowels were chosen 

 Which acoustic property of the vowels was being measured 

 The 3 different measurement techniques used – include an explanation of what 

is displayed on the axes of each type of graph 

2. Write a discussion of your results that answers the following questions: 

 How are the 3 measurement techniques different? How are they similar? 

 Why might they yield different results? Give at least 2 reasons and explain 

why you think those reasons are significant 

 Which technique do you personally think is the most accurate? Support your 

choice with at least 2 reasons for picking it, and explain the significance of your reasons 

 


