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Our team is formed by two students, Tapus Florin Radu and Ismail Birkan, and supervised by our teacher, Mister Ali Cabas.
     	This report presents an overview of speech recognition technology, software, development and applications. It begins with a description of how such systems work, and the level of accuracy that can be expected. Applications of speech recognition technology in education and beyond are then explored. A brief comparison of the most common systems is presented, as well as notes on the main centers of speech recognition research. The report concludes with potential uses of speech recognition in education, probable main uses of the technology in the future, and a selection of key web-based resources.
 	The aim of our project is to demonstrate the use of speech recognition technology with the involvement of simultaneous translation of 2 persons speaking different languages. We claim that by means of this speech recognizing simultaneous translation engine, knowledge will be globalized and access to information will be easier, thus barriers between different cultures will be removed.
	If we look on the general situation, in the world, we know that the majority of people own a computer, to which they attribute many activities. Our scope is to use that computer in the means of communication.  Imagine now, that you are in a business meeting with a person from another country, whose language you don`t know and who doesn`t know your language. Our software uses Speech Recognition API to capture one person’s voice and transform it into text and sends it to translation, after this process is done; the text is read to the other user in its maternal language, so that he can understand. This process takes place in less than 3 seconds, and the meeting is saved.

Objectives
		
Our research is based on the use of speech recognition with simultaneous translation. We claim that this technology will accomplish the following objectives;
-	To globalize the knowledge which is available in different languages and make the accessibility of information easier;
-	To eliminate the human factor in simultaneous translation so that possible human errors in translation will be removed; 
-	To decrease the difficulty of communication between people speaking in two different languages;
-	To remove the high cost of simultaneous translation;
-	To make the communication easier by only using our mother-tongue.


Limitations
	

[image: C:\Users\Birkan\Desktop\voicedialweb.jpg]For the past 40 years, speech recognition systems have failed to match the predictions and aspirations dispersed through the mass media: The popular image of speech recognition has been of conversing normally with subservient robots, computers, your house, and other machines. The reality has been somewhat different, for one main reason, people speak differently. While working on a project, we encountered some problems on your way. Not anything can be perfect. In our case, we have some limitation regarding the recognition engine. These refer to:








[image: C:\Users\Birkan\Desktop\speech1.jpg]-	Fluency, which refer to the ability of a person to express himself readily and effortlessly. This one ability can affect the level at which one person`s voice is recognized and deeply affects the accuracy level of our speech engine;
-	Quality of the microphone used and of the sound card, can affect the recognized speech in a critical way.
-	The level of noise in the environment can affect the recognized voice drastically, because the talking person’s voice is distorted or masked by a high volume voice on the background, thus being hard to recognized or misunderstood. 
[image: ]-	The translation relevance between two languages. Every language has its own particularities, which may refer to the different meaning of some words (one word can be understood differently in some other languages or may not even exist), different understanding of some expressions (like proverbs, quotes);
-	The translation relevance between homonymous words. If two words or expressions are almost the same in pronunciation, but may differ in writing and sense, they can be mixed up and, thus the sentence`s meaning will be misunderstood. For example the machine can recognize “restocked” instead of “restart”.
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Referances :
· http://www.worc.ac.uk/services/equalopps/VRProject/voicerec.htm - a review of the use of voice
recognition software at University College Worcester.
· http://www.voicepower.co.uk/faq.htm#faq9 - recommended enrolment time for Dragon NaturallySpeaking
v6.
· http://www.connectweb.co.uk/public/products/report/philips.html - SpeechPearl press release.
· http://www.ace-centre.org.uk/download/VoiceRec.doc - Voice Recognition - Getting Specific. Section 12
outlines the problems of using speech recognition systems on PCs with a small amount of RAM.




Methodology and Experiments
	
[image: ]Our idea was to make human life easier, by making the communication easier. The sample was made in Visual Studio .NET, using C# programming language, the help of online translation, provided by Google and Vista`s Speech Recognition API. To make the project work, we used a computer with Microsoft Vista OS, an internet connection, speakers and a quality microphone.
	We use as reference two renowned translation sites: http://babelfish.yahoo.com and http://translate.google.com.  Each site`s translation accuracy is shown in the chart below:  



----Our program print screens---
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Contemporary speech recognition systems
Microsoft Speech API 
[image: ]The Microsoft Speech API (SAPI) provides a high-level interface between an application and speech engines. SAPI implements all the low-level details needed to control and manage the real-time operations of various speech engines, thus dramatically reduces the code overhead required for an application to use speech recognition and text-to-speech, making speech technology more accessible and robust for a wide range of applications.
With Windows Vista, the version of SAPI that is installed is 5.3. We have replaced the Microsoft Sam voice with next generation technology in a new female voice we call Microsoft Anna. We have also made major improvements to the speech recognition engine (now version 8.0) and that is included in all editions of Windows Vista. 
Referances:
· http://www.microsoft.com/speech/speech2007/default.mspx Microsoft's vision for speech technology is empowering people with innovative speech-enabled applications
· http://en.wikipedia.org/wiki/Speech_Application_Programming_Interface There have been two main 'families' of the Microsoft Speech API. SAPI versions 1 through 4 are all similar to each other
· http://blogs.msdn.com/chuckop/archive/2006/11/24/microsoft-speech-api-sdk.aspx The Speech API Software Developers Kit (SAPI SDK) contains the documentation, samples, and header and library files to create applications
Speech recognition is used with the use of Microsoft Speech API (Application Programming Interface), which is the most accessible engine for the majority of users. We tested its accuracy on a number of persons that are speaking the English language at different levels. The results are shown in the charts bellow: 


	[image: ]By means of “XML web services” we will be able to transfer the information from one computer to another. XML Web services are the fundamental building blocks in the move to distributed computing on the Internet. Open standards and the focus on communication and collaboration among people and applications have created an environment where XML Web services are becoming the platform for application integration.
	Web services are invoked remotely using SOAP or HTTP-GET and HTTP-POST protocols. Web services are based on XML and return an "answer" to the client in XML format. Web services have all the advantages of components plus many more. The most significant benefits include:
· Language and platform independence: Web services can be built and consumed on any operating system just as long as that operating system supports the SOAP protocol and XML.
· Automatic upgrade: Unlike components, if a web service requires an update, that update is propagated to all applications consuming that web service immediately. 

[image: C:\Users\Birkan\Desktop\human_resources.jpg]Human Factor in Translation
	Simultaneous interpretation is not where a speaker speaks and then waits for the interpreter to sum up what they say. Simultaneous means that the speaker talks at their normal pace and the interpreter has to keep up with them. The people who do this, are a different race from the rest of us. Not only does their knowledge of the foreign language have to be perfect, they have to be fluent in their own language too, which would rule out a number of people I know. They also have to be experts on whatever the technical subject is, in this case oil spill preparation. Then, they have to be able to listen to someone and speak at the same time. That’s not to mention the actual translation that goes on in a split second in between. 
 	It's so hard to do they work in pairs and can manage a maximum of about half an hour at a time. 
To get a tiny idea of the difficulty, listen to something on the TV in your own language then try to summarize in the same language what is being said. By the time you've thought what to say, you've missed the next sentence. It's virtually impossible to do even without having to translate from one language to another.  
Results
We have obtained some knowledge of speech recognition. We did a study on different speech recognition engines, including CMU Sphinx, Microsoft SAPI, and IBM ViaVoice. And finally, we choose the Microsoft SAPI speech recognition engine for our project. And also we did a study of translation tools babelfish and google and decided to use google translator due to its success in accuracy.
After the Microsoft SAPI SDK was shipped to experiments lab, we performed a careful study on it and discovered that the speech recognition accuracy is a main issue of our project. After all experiments and comparisons we did, we proved that speech recognition and text translation cannot perform at 100% accuracy with today’s technology. This led us to say that such a system can be used in non-formal environments. Such a program can be use in one-one people interactions and can offer a high variety of new and valuable applications. This technology will change the state of knowledge in the world by opening new ways of accessibility among people by talking freely without hesitation and fear of communication.

Conclusion and Future Work
	By using the powerful speech recognition API provided by Windows Vista OS, we managed to put up an easy-to-use project, designated for both personal and business use. Our project is still in a prototype phase, but will be further updated. 
We made the most part of the project, but as you know, we are still young developers, so the project is under a prototype statement. We hope, and we will, develop the project in time so that it will be complete and even better, faster and with a better engine and design. We also do hope, that in the future, there will be some other 3rd party applications, using the same algorithms and engine, but for some other purposes. We are still studying, and we are good students.




Speaking Recognition


Recognizing the speech and converts it into text.


Writes the text into the text box.


Text Translation


Reading the Text


Reads the text from the second text box.


Receives the translated text.


Writes the text into the second text box. 


Sends the text for translation.


Web Services


Send the text via web service to the other computer


Receive the text from the other computer by the use of the web service


















Translation Accuracy
http://babelfish.yahoo.com	(German)Heute werden fast ausschließlich Digitalcomputer eingesetzt. Diese folgen gemeinsamen Grundprinzipien, mit denen ihre freie Programmierung ermöglicht wird. Bei einem Digitalcomputer werden dabei zwei grundsätzliche Bausteine unterschieden: Die Har	(German)Ein Computer, (von lat.: computare, zusammenrechnen) auch Rechner genannt, ist ein Apparat, der Daten mit Hilfe einer programmierbaren Rechenvorschrift verarbeiten kann. Der englische Begriff computer, abgeleitet vom Verb to compute (rechnen), bez	(Spanish)En el siglo XIII, la Corona de Castilla, la más pujante de las hispánicas, amplió sus dominios hacia el sur peninsular, mientras que la de Aragón añadiría los reinos de Valencia y de Mallorca con el rey Jaime I el Conquistador, y posteriormente f	(Spanish)Los iberos fueron los primeros pueblos de los que se tiene constancia escrita de que ocuparon la península Ibérica. Se sabe que había poblaciones protoiberas, por restos arqueológicos.	(French)Un ordinateur est une machine dotée d'une unité de traitement lui permettant d'exécuter des programmes enregistrés. C'est un ensemble de circuits électroniques permettant de manipuler des données sous forme binaire, ou bits. Cette machine permet d	(French)Un blog ou blogue est un site Web constitué par la réunion de billets agglomérés au fil du temps, et souvent, classés par ordre antéchronologique (les plus récents en premiers). Chaque billet (appelé aussi note ou article) est, à l'image d'un jour	95	85	60	70	100	83	http://translate.google.com	(German)Heute werden fast ausschließlich Digitalcomputer eingesetzt. Diese folgen gemeinsamen Grundprinzipien, mit denen ihre freie Programmierung ermöglicht wird. Bei einem Digitalcomputer werden dabei zwei grundsätzliche Bausteine unterschieden: Die Har	(German)Ein Computer, (von lat.: computare, zusammenrechnen) auch Rechner genannt, ist ein Apparat, der Daten mit Hilfe einer programmierbaren Rechenvorschrift verarbeiten kann. Der englische Begriff computer, abgeleitet vom Verb to compute (rechnen), bez	(Spanish)En el siglo XIII, la Corona de Castilla, la más pujante de las hispánicas, amplió sus dominios hacia el sur peninsular, mientras que la de Aragón añadiría los reinos de Valencia y de Mallorca con el rey Jaime I el Conquistador, y posteriormente f	(Spanish)Los iberos fueron los primeros pueblos de los que se tiene constancia escrita de que ocuparon la península Ibérica. Se sabe que había poblaciones protoiberas, por restos arqueológicos.	(French)Un ordinateur est une machine dotée d'une unité de traitement lui permettant d'exécuter des programmes enregistrés. C'est un ensemble de circuits électroniques permettant de manipuler des données sous forme binaire, ou bits. Cette machine permet d	(French)Un blog ou blogue est un site Web constitué par la réunion de billets agglomérés au fil du temps, et souvent, classés par ordre antéchronologique (les plus récents en premiers). Chaque billet (appelé aussi note ou article) est, à l'image d'un jour	90	80	85	80	100	80	


Natural English speakers accuracy
Accuracy	Cartoon	English tutorial	News bulletin	Category 4	80	90	85	50	

Non-natural English speakers accuracy
1st Accuracy test	English Teacher	Good English Speaking Student	Normal English Speaking Student	Category 4	100	100	100	100	2nd Accuracy test	English Teacher	Good English Speaking Student	Normal English Speaking Student	Category 4	100	100	100	100	
Accuracy
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