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Abstract

System introduction
This work presents an intelligent system platform design for
hybrid mixer and digital equalizer using speech recognition
technology instead of manual turning the knobs. The proposed
platform provides both touch control and voice control for
adjusting sound sources, volume, and the effects of equalization
and reverberation using a smartphone APP. For speech
recognition, a Google cloud service releases a strong function
library, i.e. "SpeechRecongnizer class", which helps convert
short time speech into a string. Then, a useful control message
extracted from a string segmentation and comparison processing
is transmitted to a Data Transfer Controller (DTC) by a Bluetooth
module. To connect the smartphone and the proposed DTC,
we especially define a self-defined Bluetooth Packet Format
(SBPF) into the Bluetooth5.0 protocol. The proposed SBPF also
adopts Cyclic Redundancy Check (CRC, CRC-16-CCITT), and
acknowledgment mechanism to improve the transmission
correctness and data integrity. For the proposed hybrid mixer and
digital equalizer, a Digital Signal Processor (DSP) is employed to
be the kernel of this intelligent system platform and is connected
to the proposed DTC by I°C protocol. Compared to traditional
audio mixer designs, a man who is responsible for public
address system (PA) can more quickly predominate the effects
of the ambient sound field by using voice/touch control via the
proposed APP, and enhances listeners' feelings about live band

performance.

Design motivation

A powerful sound mixer is an electronic device for combining
and adjusting sounds of many different audio signals. It not only
modifies the frequency and amplitude of the input signal but also
integrates the trimmed waveform to output new audio. Compared
with traditional analog mixers, digital mixers can mix a variety of
effects at the same time. It has the following advantages in terms
of cleaner sound quality, higher signal-to-noise ratio (SNR) noise
suppression, and smaller device volume, but more complicated
operation. In general, an audio engineer, who is responsible for
public address (PA) system, must satisfy and deal with all requests
from vocal, musicians, and listeners in a live band performance.
While different instruments are used, performers will have
different and individual adjustment needs. It is often necessary
for the PA to listen to the performer's performance on the spot

and then makes adjustments immediately. This is not easy for

an inexperienced person to control every detailed operations
and sound effects. Also, it is still a hard work for an experienced
audio engineer to remote control a mixer console and makes
the sound field of the entire performance environment become
more shocking and more feeling. Therefore, some approaches
proposed a flexible way to use manual adjustment and control
on an audio mixer, to reduce the difficulty of the mixer operation,
and to improve its inconvenience. The proposed development
platform provides remote audio control and speech recognition,
which can connect the APP and the mixer via Bluetooth, so the
PA can walk around in front of the stage for testing. After the test,
PA can adjust and change the parameters in time to achieve the

best performance.

Fig. 2 Data Transfer Controller (DTC)




