Experimentation and Measurement of Word Error Rates in Speech Recognition
In this lab you will be using a speech recognition program, in a testing phase that evaluates the software.  To do this, you will first spend some time training the software, and then will perform experiments that will test the software
At the end of this lab, you will be able to answer the following questions?

· What are the purposes of a speech recognition program?
· What is the metric with which we can evaluate speech recognition programs?
· What parameters are there in the testing of speech recognition programs?

What is Automatic Speech Recognition?

Automatic Speech Recognition (ASR) is the technology that allows the computer to identify the words that a person speaks into a microphone or a telephone (definition taken from cslu.csi.ogi.edu/asr).  The computer does this by running a real time algorithm that divides the person’s speech into phonemes (smallest unit of speech, for example the sound of the c in the words computer, can’t, create, accountability, or the sh sound in she).  The phonemes are then matched to a vocabulary of words to find the ones that match.
Where is Automatic Speech Recognition Used?
Use your favorite search engine to answer the following questions. Here are some web sites to help start your search , and to help you figure out what terms to include in your queries.  

http://www.aaai.org/AITopics/html/speech.html
http://nsf.gov/od/lpa/nsf50/nsfoutreach/htm/n50_z2/pages_z3/43_pg.htm he really really impressed I is for something
· Which sectors of society use speech recognition programs?

· How accurate (in terms of percentage of words recognized) are current speech recognition programs?

· What can go wrong with Speech Recognition Programs? (see http://video.google.com/videoplay?docid=-1123221217782777472 )
Getting Started
a. Make sure that your headphones are properly attached to the computer.  The pink connection with the picture of the mike is input into the computer and the orange connection with the speaker symbol is output.
b. Open Dragon Naturally Speaking, by going to Start/All Programs/Dragon NaturallySpeaking 10.0/Dragon NaturallySpeaking 10.0 
c. You should now have an Open User box  (or the New User Wizard will open automatically). Click the new box, and type in your name when the Wizard opens. Keep all other defaults.  (Short training session)
d. Click next and follow the New User Wizard as the volume, audio quality, and when prompted to choose a selection for dictation, choose the first choice.  (As you dictate, think about what you are saying because this selection will teach you how to dictate, and explain some problems and issues of voice recognition).
e. Do not choose to have your profile updated with your documents or email.
f. When prompted for how to begin, start the tutorial and go through the first few tutorial lessons (unless you have already done so at some other time) so that you know how to use the program. 
g. practice speaking two paragraphs from anywhere you wish into a new WORD document.
Experimentation
Speech Recognition systems are commonly evaluated by computing the Word error rate (WER).

Word error rate can be computed as:
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where

· S is the number of substitutions (a word typed is different than the one dictated)
· D is the number of the deletions (a word that was dictated did not show up in the typed document)

· I is the number of the insertions (an extra word that was not dictated came up in the document)

· N is the number of words in the correct section that was dictated. 

The following table lists some possible parameters that can be changed while testing the accuracy of a speech recognition program.  Check the line next to the choice in each column to produce a hypothesis of which scenario would cause the most accurate results, so that the combination of checked lines becomes the statement of your hypothesis.

For example, if you check the first line of each column, then your hypothesis would be that User 1 with common vocabulary and noise in the background would cause the smallest Word Error Rate.

	User 
	Type of Text that is Spoken
	Noise in the Background?

	_____User 1
	___common vocabulary
	_____ Yes

	_____User 2
	___uncommon vocabulary
	_____ No

	
	
	


· Make sure that Dragon NaturallySpeaking and a WORD 2007 empty document are open.

· Read the following paragraphs from  the home page of the college of Staten Island into your word document.    To start a new paragraph, you say “new paragraph”, for a comma, you say, “comma”, and for a period, say “period” , and for a colon say  “colon”. Do not incorporate formatting or quotes for this experiment.

During the next three to six months, he plans to talk to just about everyone he can -- from students, faculty, staff and alumni 
to business and community leaders and politicians. "I'm a hard worker and I'm a quick learner," he said. "This is a marathon, not a sprint.
I'm here for the long run." 

Residence Hall Project: CSI prepares for residence life. Currently scheduled to open in the summer of 2010 with a first phase of 600 beds, the addition of residence halls to the College will enhance and transform campus life. 

Presidential Award for Innovation in Pedagogy 
On the recommendation of a committee composed of faculty members, students, and administrators, we are pleased to announce that the 2007-2008 recipient of the Presidential Award for Innovation in Pedagogy is the Virtual Classroom Project. 
· Record the Word Error Rate.

    
Total number of words in the selection (select the paragraphs in blue above and use the word count in WORD 2007)_________

     Total number of words that were incorrect( S + D + I)___________

     Word Error Rate: ___________________

· Dictate the above selection again, this time with noise (snap your fingers, crumple a paper, put on a cell phone, etc.) while dictating.

· Record the Word Error Rate.

    
Total number of words in the selection (select the paragraphs in blue above and use the word count in WORD 2007)_________

     Total number of words that were incorrect__________

     Word Error Rate: ___________________

· Dictate the following without noise (It is about Crime Scene Investigation, not College of Staten Island!)
CSI's current theme song used in the United States since inception in 2000, is "Who Are You", written by Pete Townshend with vocals by Roger Daltrey of The Who[10] as the title track of their 1978 album. 

All throughout the series music plays an important role, artists like The Wallflowers, John Mayer and Akon (with Obie Trice) have even performed in the show (The Accused is Entitled, Built To Kill, Part 1 and Poppin' Tags respectively). The Wallflowers' "Everybody out of the water" can even be found on the CSI soundtrack. Mogwai is often heard during the 'science bits' as does Radiohead, but many other artists have lent their music to CSI such as Rammstein, Kasabian, Celldweller, Rob Zombie, Avril Lavigne, Bonobo, Zero 7, IAMX, Mobb Deep, Eminem, New Order, The Black Eyed Peas, The Turtles, Depeche Mode, Evanescence, Nine Inch Nails, The Game, The Stone Roses, Electronic, Peter Gabriel, Kaila Yu, Prodigy Gwen Stefani, Kate Bush, Placebo, The Decemberists, Pantera,Gratitude and CSI actor Eric Szmanda's friend Marilyn Manson.

· Record the Word Error Rate.

    
Total number of words in the selection (select the paragraphs in blue above and use the word count in WORD 2007)_________

     Total number of words that were incorrect__________

     Word Error Rate: ___________________

· Have your neighbor (preferably one who has a different accent) dictate the first selection for you (College of SI one!).

· Record the Word Error Rate.

    
Total number of words in the selection (select the paragraphs in blue above and use the word count in WORD 2007)_________

     Total number of words that were incorrect__________

     Word Error Rate: ___________________

· What have you learned from the Error Rates that you have computed?  To make this experiment with multiple trials (we will have one for each student in the class), record your results on your professor’s sheet.  Your will average all results at the end of this experiment.

What can Dragon NaturallySpeaking do?
Click on the menu option: Help/Tutorial/Working in Applications and Advanced Topics. Click on Menu and choose the topic that interests you.  Listen to the tutorial.

Beyond simple speech recognition

Our experiments above showed how to evaluate speech recognition software.  Often speech recognition software is only one small part of a larger software project.
As an example, see http://www.speech.cs.cmu.edu/letsgo/  

Let’s go is a spoken dialog system created by researchers at Carnegie Melon University.  It is an automatic system that helps users of the Pittsburg transit system, specifically designed and tailored for the elderly or non-native English speakers. It includes speech recognition, software and technology to parse and “understand” sentences, as well as a database of information on the transit system.

Click the example interaction link on the page; listen to the dialog.
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