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In recent years, there has been increased interest in home automation,
intelligent robots, unmanned aerial vehicles, communication devices
and augmented reality incorporating video and audio acquisition
features. In certain situations, these devices need to interact with
their surrounding by finding the locations of objects or audio sources.
However, the acquisition of audio signals from a single microphone
cannot give enough information to find the sound source. As a
consequence, if the device needs to find the object, several cameras
may be used. Due to advances in semiconductor technology, a variety of
architecture processors has been developed in the recent years. These
allow for a faster signal processing in reduced size devices, creating

more reliable and powerful audio and video applications.

Due to there being the need for global communications, video
conferences have become an essential tool. However, the cameras are
limited by the lenses’ angle of view. The camera points to a fixed position
and may not be able to address all of the speakers in the meeting
room. In these situations, the meeting participants may not focus on the
current speaker.

This work presents a video recording device that points the camera to
the speaker by employing audio source detection and face recognition
algorithms. This prototype uses NI MyRIO embedded platform, which
incorporates a Xilinx Field Programmable Gate Array (FPGA) and
multiple input and output digital terminals. The audio signals are first
acquired by a circular array of 16 digital microphones, which are Pulse
Density Modulation (PDM) modulated at 2.5MHz. The beamforming
provided by the position of the microphones allow for an accurate sound
detection of 1k to bk Hz. This frequency range can perfectly give an
accurate detection of the human voice. The acquired signals are then

real-time demodulated by a 3rd order Cascaded Integrator-Comb

HiRE [ ER AP BAEHE)
TiEE8%R

XEAIRSBEBIRERE L BE

BB E N KRB REH A2

B EBRREIELREK - RAEEPASREBEHE E
RASESSFER -

M7eeRE : BRMEERY  SBRARRT IRSER S -

(CIC) and two Infiniti Impulse Response (IIR) filters. Once the 16 digital
signals are decoded, the sound direction of arrival is then calculated
to allow for a servo motor to aim the webcam to the speaker location.
The motor is controlled by sending a Pulse-Width Modulation (PWM)
signal from the FPGA outputs. The accuracy of the angle is controlled by
a gyro sensor, which communicates with the ARM via UART protocol.
Once the webcam is pointing to the speaker, the face recognition
algorithm controls the camera rotation to keep the speaker inside the
screen, even though no sound is produced. The face recognition uses
pattern and moving tracking; which includes the eyes, mouth and lips.
The configuration, control and monitoring of each part of the system is
carried out by a Graphical User Interface (GUI) programmed in LabVIEW.
In addition, this prototype can be controlled by voice, which allows for the
users to activate or deactivate the motor movement, the sound detection

and the face detection separately by using predefined voice commands.

This device also enhances the communication quality when a webcam
is shared by several speakers in the same room, or in situations in which
the speaker needs to move around the communication device.
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Fig 3. System structure
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