MAXXSPEECH

PERFORMANCE ENHANCEMENT
FOR AUTOMATIC SPEECH RECOGNITION



MAXXSPEECH

Waves MaxxSpeech is a suite of advanced technologies that improve the performance

of Automatic Speech Recognition (ASR) applications , for flawless hands-free voice-controlled

communication between users and their devices.

Today’s technological advancements have changed the way people communicate with their
devices, and each other. ASR — when it works — is an effortless means of interfacing with
devices of all types. However, laptop and desktop users alike often find themselves in
environments which are not especially hospitable to ASR performance. While the home and
office settings have relatively stationary noise profiles, they are often less-than-perfect
environments for ASR; public spaces offer entirely new noise challenges that make it nearly

impossible for ASR engines to function.

That’'s why Waves created MaxxSpeech, a truly pioneering ASR performance
enhancement solution. Comprised of three different noise reduction processors, each of which
addresses a specific ASR challenge, MaxxSpeech increases command acceptance and

significantly reduces word error rates, so users can communicate with their devices as naturally

as talking with a friend.




MAXXEC™ STEREO

Waves MaxxEC Stereo echo canceller overcomes one of the most challenging scenarios for ASR:
When multimedia is being played back by a device’s internal loudspeakers, which are usually
located much closer to the microphones than the user. Unlike monophonic echo cancellers which
are designed for voice calls, MaxxEC Stereo was designed specifically for ASR, eliminating
intrusive sound from stereophonic media content like music, movies and games. MaxxEC Stereo

effectively cancels out any and all sounds produced from the computer’s speakers.

MaxxEC Stereo can handle true stereo leaks at fast convergence rates and deep cancellation
levels. Truly adaptive, MaxxEC Stereo makes continuous real-time adjustments in response to the
media being played, as well as changes in the user environment. With MaxxEC Stereo, users can
listen to music, watch movies and play games, while simultaneously communicating with their

devices and running commands in real-time via ASR.
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DEBABBLE"™

Waves DeBabble is a patent-pending diffused noise attenuator that leverages Waves’ renowned
noise reduction and source localization technologies to provide a purer, more precise signal, so
the ASR engine can accurately identify user commands. With a direction-sensitive filter optimized
for automatic speech recognition performance, DeBabble detects and tracks the main speech

source and then assumes all other speech-like sources are unwanted environmental babble.

DeBabble operates in real-time by applying a combination of linear direction filter and non-linear
directional filter, both controlled by the detected direction of speech, suppressing some of the
frequencies in the unwanted noise and speech sources, so as to minimize their effect on the ASR
engine’s performance. DeBabble’s directional filter has been trained on ASR engines for maximum
Command Acceptance Rate and minimum Word Error Rate. DeBabble works like a dedicated

compass that automatically knows where the user is.
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MAXXEBEAM™

Waves MaxxBeam microphone-array noise suppression technology uses two microphones to
create a virtual beam, then differentiates between signals inside the beam and signals outside of it,
to deliver an optimal signal to the ASR engine. This allows MaxxBeam to suppress stationary and
non-stationary noise from outside the beam, while providing optimal sound quality and clarity.
MaxxBeam’s Real-time Configurable Beam Direction lets users instantly focus the array from
narrow directional beams for single users, to wider beams, allowing multiple users to take
advantage of ASR capabilities when necessary. Perfect for consumer-grade microphones,
MaxxBeam’s Automatic Microphone Calibration compensates for differences in microphone pairs,

and is compatible with a wide variety of microphone types.
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