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I, Gordon MacPherson, am over twenty-one (21) years of age.  I have never been 
convicted of a felony, and I am fully competent to make this declaration.  I declare the following 
to be true to the best of my knowledge, information and belief: 

1. I am Director Board Governance & IP Operations of The Institute of Electrical and
Electronics Engineers, Incorporated (“IEEE”).

2. IEEE is a neutral third party in this dispute.

3. I am not being compensated for this declaration and IEEE is only being reimbursed
for the cost of the article I am certifying.

4. Among my responsibilities as Director Board Governance & IP Operations, I act as a
custodian of certain records for IEEE.

5. I make this declaration based on my personal knowledge and information contained
in the business records of IEEE.

6. As part of its ordinary course of business, IEEE publishes and makes available
technical articles and standards.  These publications are made available for public
download through the IEEE digital library, IEEE Xplore.

7. It is the regular practice of IEEE to publish articles and other writings including
article abstracts and make them available to the public through IEEE Xplore.  IEEE
maintains copies of publications in the ordinary course of its regularly conducted
activities.

8. The article below has been attached as Exhibit A to this declaration:

A. Miki Sato et al.; “A single-chip speech dialogue module and its evaluation 
on a personal robot, PaPeRo-mini”, 2009 IEEE International Conference 
on Acoustics, Speech and Signal Processing, April 19 – 24, 2009. 

9. I obtained a copy of Exhibit A through IEEE Xplore, where it is maintained in the
ordinary course of IEEE’s business.  Exhibit A is a true and correct copy of the
Exhibit, as it existed on or about December 29, 2021.

10. The article and abstract from IEEE Xplore shows the date of publication.  IEEE
Xplore populates this information using the metadata associated with the publication.
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11. Miki Sato et al.; “A single-chip speech dialogue module and its evaluation on a 

personal robot, PaPeRo-mini” was published in the 2009 IEEE International 
Conference on Acoustics, Speech and Signal Processing.  The 2009 IEEE 
International Conference on Acoustics, Speech and Signal Processing was held from 
April 19 – 24, 2009.  Copies of the conference proceedings were made available no 
later than the last day of the conference. The article is currently available for public 
download from the IEEE digital library, IEEE Xplore. 
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SECTION 1.
INTRODUCTION

Speech dialogue systems have been receiving particular
attentions as a user interface for a wide variety of interactive
applications, such as robots and car navigation systems. These
applications are generally controlled by voice co mmands from a
distance. A given co mmand is processed by a speech recognition
system to generate a corresponding operation. It is also necessary
to transform text information into an audible form by using a
text-to-speech (TTS) conversion system. However, it is still
challenging to perform off-microphone speech recognition,
where the microphone is placed at a distance from the talker [1].
The target signal is seriously interfered by other signals and the
ambient noise in noisy environments. Therefore, noise
robustness is essential to speech recognition systems in the real
environment.

To reduce undesirable influence by the ambient noise and the
interference, signal-processing functions have been used for
preprocessing the noisy speech. Among these functions are
estimation of the direction of arrival (DOA) [2], [3], noise
cancellation [4], beam-forming with a microphone array [5],
and echo cancellation [6]. DOA estimation identifies the
direction of the voice co mmand so that the microphone
directivity is steered towards the speech source. An adaptive
noise canceller (ANC) and a microphone array (MA) reduce
undesirable influence which cannot be sufficiently offset by the
directional microphone. An acoustic echo canceller (AEC)
suppresses an echo that is a part of robot speech leaking in the
microphone signal and contaminating the voice co mmand.

In robot applications, these functions are generally implemented
by software on a platform based on a personal computer (PC) [7].
It is sometimes necessary to share computational power with
other applications on the same platform. Considering that a
larger number of complex applications are required on a robot, it
is desirable to have a speech dialogue module on a separate
platform so that the PC-based platform can be fully devoted to

 Contents
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