Chapter 11 - Speech Recognition Primer
by Jim Cheshire

This document assumes that you have installed the Microsoft Speech SDK 4.0a located at the following URL:

http://www.microsoft.com/downloads/release.asp?ReleaseID=26299
The Microsoft Speech SDK Suite 4.0a

There are two different pieces to the speech recognition engine.  There is speech recognition itself, and there is the TTS engine, or Text-to-Speech engine.  ATCS uses Microsoft’s speech recognition engine and the Lernout and Hauspie (L&H) TTS engine.  

There are different versions of Microsoft’s Speech SDK.  The 8MB basic SDK does not include the Microsoft TTS engine.  The 40MB Microsoft Speech SDK Suite does include the Microsoft TTS engine as well as many other tools and codecs.  Some people have reported problems using ATCS when the Microsoft TTS engine is installed.  If you start ATCS and the voice you hear in the simulator is a female voice, you will likely have problems.  

The problem is that in some cases, the Microsoft TTS engine interferes with the L&H TTS engine.  I have been unable to reproduce this problem on multiple operating systems, so I cannot say for sure why some people seem to have this problem.  I would recommend trying to install the Microsoft SDK Suite after following the complete instructions for installing ATCS.  If you don’t have problems with TTS in ATCS after doing that, great!  If you do have problems, they can likely be eradicated by removing the Microsoft TTS engine.

You can, of course, choose not to install the suite and install the basic package instead.  The drawback of this approach is that you will not be able to hear speech when using LexDlg, one of the tools in the SDK.  As you will see, that is a major drawback.

There are two tools in the Microsoft Speech SDK that people are currently using to improve recognition.  They are the SRG and LexDlg.  The approach to each is very different.  

If you use SRG, you will be editing the grammar files that ship with ATCS.  The drawback to this is that it is sometimes extremely tedious and difficult to find the correct phonetic spelling of a word.  The other drawback is that when new sector files are released with patches, all of your previous work is scrapped and you have to edit the new grammar files all over again.

The preferred method for improving speech recognition in ATCS is to use LexDlg.  When you use LexDlg, you are actually teaching the speech recognition engine to understand the words that are in the grammar files as-is.  You can use LexDlg to tweak the sound of words so that the speech recognition engine can understand your accent or other speech anomalies.  When new sector files are released, it doesn’t affect anything because you’ve already added the words to the lexicon, and the computer knows how to understand those words.  More on that later.

SRG or Speech Recognition Compiler

The SRG (srg.exe) is a test program for grammar files.  (Grammar files are the text files in the Sector directory on the ATCS CD.)  In order to edit these grammar files, there are three steps you will need to take:

1. Copy the Sectors directory from the CD to your hard drive into the directory of your choice.

2. Edit the file called datadriv.dat in your main ATCS directory so that it points to the parent directory of the Sectors directory.  (If Sectors is located at c:\My Sectors\Sectors, datadriv.dat should say “c:\My Sectors” without the quotes.)

3. Change the attributes of all files in the Sectors directory so that they are no longer Read-Only.

After you’ve done that, you can use SRG to edit the files.
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Figure1:  This is the main SRG window.

The first thing you do in the SRG is load a grammar file from your Sectors directory.  Click on File and click Open.  Browse to one of your sector files and load it.  A grammar file will look like this:

[<CALLSIGN>]

<CALLSIGN>=UNITED 15 56 "UAL1556"

<CALLSIGN>=SHAM PLAIN 46 0 4 "UCA4604"

<CALLSIGN>=U S AIR EXPRESS 35 36 "ALO3536"

<CALLSIGN>=BUSINESS EXPRESS 7 0 1 "GAA701"

<CALLSIGN>=U S AIR EXPRESS 35 93 "ALO3593"

<CALLSIGN>=U S AIR EXPRESS 35 28 "ALO3528"

<CALLSIGN>=PATRIOT 5 74 "PAA574"

<CALLSIGN>=U S AIR EXPRESS 35 94 "ALO3594"

<CALLSIGN>=JET LINK 31 21 "BTA3121"

To effectively use SRG, you need to understand the different parts of this file.

[<CALLSIGN>]
    
The beginning of the CALLSIGN section.

<CALLSIGN>= /

Tells the SR engine that what follows is a callsign.

UNITED 15 56

This is what is spoken by you and what you will edit.

“UAL1556”
This is what keystrokes are entered when the phrase is recognized.

Now that the grammar file is loaded, you can test it to see if you are recognized.  You do this by choosing Test from the Grammar menu.  You can then enter your name (valid only if you have previously trained your voice) and click Next.  Now you speak one of the phrases in the grammar file and SRG will tell you whether or not it is recognized and what the score is.

The score is computed by an algorithm in the speech recognition engine.  You want the highest score possible, and I have found that a score lower than 25 isn’t going to give good recognition in ATCS.  (Bear in mind that you CAN get a negative score!)

At this point, you can edit the grammar file and try to get better recognition.  For example, you can changed:


UNITED 15 56

… to …


U NI DED 15 56

… and test your recognition again.  It’s pretty hit and miss.  Once you get something that works well, you can use a search and replace program to replace all incidents of UNITED with U NI DED in your grammar files.

As you might surmise, it can take a LONG time to get good speech recognition in ATCS using this method.  Fortunately, there is a much better method available using LexDlg.

LexDlg

LexDlg is a program that allows you to add to the lexicon.  The lexicon is used by the speech recognition engine to adapt itself to your voice.  By default, most of the words used in ATCS are not in the lexicon.  If you add them to the lexicon, the speech recognition engine will give you much better speech recognition.

When you first launch LexDlg, you are presented with a dialog and asked to select an engine.  You want to select the English Continuous, Microphone (Microsoft) engine.  After you select that, you will be asked if you want to alter the dictation library.  You want to say No to this because you want to use your grammar files, or what the speech recognition engine calls context-free grammars.

After you click No, if you have the Microsoft TTS engine installed, you will hear LexDlg say “Hello” to you.  As you’ll see, using LexDlg is MUCH more effective if you can hear the voice.  (If you don’t hear the voice, see page 1 for an explanation.)

The main dialog for LexDlg (hereafter referred to as Lexicon) contains two windows.  The window on the left contains words currently scanned in from your file.  (The only word here now is “Hello”, but we’ll change that.)  The window on the right contains the current pronunciations that the speech recognition engine knows for that word.  By clicking on each pronunciation, you can hear the TTS engine pronounce the words.

The large Edit button is used to edit these pronunciations.  That button, and the Add All button, is the power of Lexicon.  By using these two functions of the program, you can add words to the lexicon and increase your speech recognition in ATCS exponentially almost instantly!
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Figure 2:  The main Lexicon dialog.

Your first step to using Lexicon is to load a grammar file.  You do that by clicking the Scan file for words button and entering the path to your grammar file.  Once the grammar file is loaded (select all defaults), you will see each word in the grammar file listed in the left window.  Clicking on a word there will cause the TTS engine to say the word.  

Depending upon how you speak, you might not have to edit many words.  However, you want the pronunciation to be as close to your speech as possible.  For example, Lexicon pronounces the word “two” very strangely.  It almost sounds like half of a syllable.  I was able to get much better recognition on this word by adding a single apostrophe to the beginning of it.  This causes the TTS engine to stress the syllable and it considerable slows down the pronunciation.  

To see what I mean, find the word TWO in the list on the left and click it.  Then click the Edit button.  You will hear the TTS engine pronounce the word.  In the bottom text box, next to the Phonemes button, place an apostrophe in front of the word.  Click the Play button to hear the new pronunciation.  Sounds exactly like “Two” to me!

Click Finish to add your new pronunciation.  Listen carefully to make sure that it took.  It often doesn’t.  If it doesn’t take, click Edit again and make the change again.  It always takes on the second try.  Don’t ask me.  Lexicon is free.  I guess you get what you pay for.

Click the other words in the list and make any changes you see fit.  The Phonemes button in the Edit dialog is a big help in determining what characters to use for particular sounds.  I use the apostrophe, the dash, and the quote frequently when editing the lexicon.  For example, RUNWAY always sounded awful to me, and I didn’t get very good recognition on it.  (About 80%, but we’re shooting for 100%, right?)  I added an apostrophe to the beginning of the word (since the first syllable is the stress syllable) and it now sounds perfect.  I now get 100% recognition on runway.

The most critical step of using Lexicon is next.  After you get all of the pronunciations right for you, you want to click the Add All button to add these words to the lexicon.  After you do that, you’ll get MUCH better recognition in ATCS.  I guarantee you that!

You can edit the lexicon at any time using this tool.  Even after you add a word, you can still edit it using Lexicon. 

“I’ve been told that since ATCS uses the L&H TTS engine, editing the lexicon using LexDlg doesn’t do any good.”

This couldn’t be farther from the truth.  The only time that the Microsoft TTS engine comes into play is when you are listening to Lexicon pronounce the words.  You are still, however, adding words to the lexicon that the speech recognition engine is going to use to adapt itself to you.  The speech recognition engine heavily utilizes the lexicon.

If you don’t believe this, try talking to a United jet in ATCS.  Then go into Lexicon and add your words to the lexicon.  Now try United again.  I bet you get close to 100% recognition without tweaking any pronunciations.  The reason is because of the way the speech recognition engine works.  It uses the lexicon to “learn” what you might be saying at a particular point.

Conclusion

I hope that clears up any confusion on the SDK tools and how to use them.  This document has approached it from a very simplistic view, but I think that was necessary to keep everything relative to ATCS.

Have fun!
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