Measuring tasks:

1) Feature extraction
1. Load program Vdial! Select Settings/Signal Processing settings..., and turn off pre-emphasis!
2. Select Run/Analyze from file menu! Open chirp.wav file, which contains sinus signal with a continuously growing frequency from 0 to 4 kHz. Interpret what you see on the screen! Perform the same on: 

· sine.wav,
· square.wav,
· trumpet.wav, 

· almos.wav (Hungarian word “álmos”=sleepy), 

· noise1.wav (white noise)
 (Sounds are also audible if Options/Playback is active!)
Further subtasks are enough to be carried out on chirp.wav and trumpet.wav!
3. Select Settings/Signal Processing settings menu! Press Browse... button in the dialog box and select “noise1.wav” file! Set Amplification factor to 1 then close the dialog box! From now on the program mixes background noise with the given amplitude (Amplification factor) to every signal. Repeat task 1.2 with this configuration! Increase Amplification factor to 4, and repeat the measurements!
Deactivate Options/Playback button, because the next steps will not modify the audio signal, so there is no sense to listen to them again!
4. Erase Background wave field in Signal Processing settings dialog box! Now turn off Hamming windowing and repeat task 1.2!

5. Now turn back Hamming windowing and turn on pre-emphasis, too! Repeat 1.2 again! From this time keep both turned on!

6. Repeat task 1.2 for window size values of 16 and 64 ms! Reset frame size to 32 ms!
7. Increase Filter bank size to 40 and repeat task 1.2 for chirp.wav file!
8. Restore number of filter banks to 12, and increase now the Mel cepstrum size to 24! Repeat task 1.2 for chirp.wav file! Reset Mel cepstrum size to 12!
2) The characteristics of speech sounds and speech melody
1. Make sure that the microphone and Windows Recording Control is well configured!
2. Select Run/Analyze from mic menu item! Speaking into the microphone the wave signal, signal energy and the spectrum are plotted on the screen. Compare the spectrum of the following speech sounds: {ʃ, s, z, ʒ}! What are the differences and similarities between them? How would you classify them? Make comparison within this set, too: {a:, e, i:, ɔ:, ɜ:, u:}!
3. Pronounce a vowel with different pitches! How does the change of pitch modify the spectrum?
4. What do you think melody information can be used for in speech recognition systems?
3) Start- and end-point detection
1. A red stripe indicates those parts of the incoming signal, which is classified as speech according to the energy-based detection algorithm. Perform experiments to determine how the detection algorithm works in various conditions! E.g.: create short noise, snuffle into the microphone, try creating constant background noise, utter words etc.
2. Note down settings in Settings/Find word settings! Set the minimal silence between words to 1000 ms in Settings/Find word settings menu! Repeat task 3.1. with the new setup! Now set silence between words to 0 ms, and repeat task 3.1! Try to utter the word “lattice”, and interpret the results!
3. Restore Min silence between words to 100 ms! Then try to find the ideal value of Energy threshold!

4) Recognition
1. Train the isolated word recognizer with a few words in the Run/Train from mic menu! If training is finished, stop the program with Esc key! Now select the Run/Recognize item from mic and test the recognizer! Test the recognition with your partner’s voice too! Recognition can be stopped with Esc key. Quantify recognition performance (number of attempts – vocabulary size – number of correct recognitions)! Templates/Clear all resets the settings.
Set back settings in Settings/Find word settings to their default value or restart the program! (the latter is recommended)
2. Open Exprment\Sample1.cmd script file in a text editor (e.g. notepad.exe)! Listen to the audio files in the script! Run the script with command Run/Run command file..., and examine the results in Sample1.log! Explain the result obtained! (If you cannot run the test or you find it runs very slow, restart the program!)
3. The time delay between consecutive frames can be set in the Frame step field of Signal Processing Settings dialog box. (If it is smaller than the length of the frame (Frame size), then the frames are overlapped.) Run Sample1.cmd several times with different Frame step and Frame size values and examine their effect on the recognition performance!
Supplementary task:

4. Make a backup of Exprment\Sample1.cmd, and then modify the script file to perform recognition with various values of "Filter bank size" and "Mel cepstrum size"! Try to find a combination of the parameters that outperforms the default settings!
