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Analog signal
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An analog or analogue signal is any continuous signal for which the
time varying feature of the signal is a representation of some other
time varying quantity.. Analog is usually thought of in an electrical
context; however, mechanical, pneumatic, hydraulic, and other
systems may also convey analog signals.
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Essentially an analogue signal can be thought of as a simulation or
duplication of one continuous time varying quantity in another,
possibly different, time varying quantity.
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Any information may be conveyed by an analog signal; often such a
signal is a measured response to changes in physical phenomena,
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such as sound, light, temperature, position, or pressure, and is
achieved using a transducer.
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Digital signal
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It differs from a digital signal in that small fluctuations in the signal are
meaningful.
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Analog Sound
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In an analogue audio system, sounds begin as physical waveforms
in the air, are transformed into an electrical representation of the
waveform, via a transducer (for example, a microphone), and are
stored or transmitted. To be re-created into sound, the process is
reversed, through amplification and then conversion back into
physical waveforms via a loudspeaker. All analogue audio signals
are susceptible to noise and distortion.
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Digital Sound

Digital audio uses digital signals for sound reproduction. This
includes analog-to-digital conversion, digital-to-analog conversion,
storage, and transmission.
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Digital audio has emerged because of its usefulness in the
recording, manipulation, mass-production, and distribution of
sound.
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Analog Recording
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Recording

The microphone transforms the acoustic vibration into an electrical
signal. The signal flows through a number of electronic devices
reaching a tape recorder. The tape recorder transforms the electrical
signal into a magnetic field. The magnetic field is applied to a
magnetic tape.
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Cutting

The magnetic tape is read by a tape recorder. The tape recorder
transforms the magnetic field into an electrical signal. The signal
flows through a number of electronic devices reaching a disk
recorder. The disk recorder transforms the electrical signal into a
mechanical displacement of the cutting stylus. The cutting stylus
cuts the groove into the surface of the lacquer.
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Reproducing

The reproducing stylus reads the groove of the disk.The mechanical

displacement of the stylus is transformed into an electrical signal.
The signal flows through a number of electronic devices reaching a
loudspeaker. The loudspeaker transforms the electrical signal into an
acoustic vibration.
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Noise and distortion
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In the process of recording, storing and playing back the original
sound, it is unavoidable that some signal degradation will occur.
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A digital recorder firstly requires the input of an analog signal; this
signal may come directly from a microphone pre-amp, but any
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analog audio signal can be converted. Measurements of the signal
intensity are then made at regular intervals (sampling) by the
analog-to-digital converter. At each sampling point, the signal must
be assigned a specific intensity from a set range of values. In doing
this, the original sound wave can now be described using only
numbers - as digital information. When the original signal is
converted into binary numbers (1's and 0's) further additions of
noise and distortion can be rejected at every stage of processing.
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Digital Recording
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A digital recording is produced by converting the physical
properties of the original sound into a sequence of numbers, which
can then be stored and played back for reproduction. The accuracy
of the conversion process depends on the sampling rate and the
sampling depth.
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The core function of digital audio recording systems is to convert
the audio signal from the various microphones into a digital format

and store it as a computer file. Many systems allow multi-channel
recording .
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Analog-to-digital converter
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An analog-to-digital converter (abbreviated ADC, A/D or
A to D) is a device which converts continuous signals to
discrete digital numbers. The reverse operation is performed
by a digital-to-analog converter (DAC).
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Typically, an ADC is an electronic device that converts an
input analog voltage (or current) to a digital number.
However, some non-electronic or only partially electronic
devices, such as rotary encoders, can also be considered
ADCs. The digital output may use different coding schemes,
such as binary, Gray code or two's complement binary.
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Digital-to-analog converter
Qb3 & 5 JUT ke

In electronics, a digital-to-analog converter (DAC or D-to-A) is a
device for converting a digital (usually binary) code to an analog
signal.
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8-channel digital-to-analog converter Cirrus Logic CS4382 placed on Sound Blaster X-Fi Fatallty

Most modern audio signals are stored in digital form (for example
MP3s and CDs) and in order to be heard through speakers they
must be converted into an analog signal. DACs are therefore found
in CD players, digital music players, and PC sound cards.
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Similar digital-to-analog converters can be found in digital speakers
such as USB speakers, and in sound cards
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The circuit to the right is a basic digital-to-analog (D to A)
converter. It assumes a 4-bit binary number in Binary-Coded
Decimal (BCD) format, using +5 volts as a logic 1 and O volts as a
logic 0. It will convert the applied BCD number to a matching
(inverted) output voltage. The digits 1, 2, 4, and 8 refer to the
relative weights assigned to each input. Thus, 1 is the Least
Significant Bit (LSB) of the input binary number, and 8 is the Most
Significant Bit (MSB).
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If the input voltages are accurately 0 and +5 volts, then the "1"
input will cause an output voltage of -5 x (4k/20k) = -5 x (1/5) = -

1 volt whenever it is a logic 1. Similarly, the "2," "4," and "8" inputs
will control output voltages of -2, -4, and -8 volts, respectively. As a
result, the output voltage will take on one of 10 specific voltages, in
accordance with the input BCD code.
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Musical Instruments

e Hisory
e Sound Card
e Musical Instrument Digital Interface

® Synthesizer
1.Synthesizer History
2.Analog Synthesizer
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3.Digital Synthesizer
4.Software-based Synthesizer
5.Synthesizer Interfaces
6.Design Synthesizer

e Digital audio workstation
1.Garage Band
2.Computer — Based DAWs

e Audio Mixing

e Sampler

e Adobe Audition

e FL Studio(Fruity Loops)

Hisory
doxy )

The world's first computer to play music was CSIRAC.
Mathematician programmed the CSIRAC to play popular musical
melodies from the very early 1950s.
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Sound Card
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A sound card (also known as an audio card) is a computer
expansion card that facilitates the input and output of audio signals
to/from a computer under control of computer programs.
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Sound cards usually feature a digital-to-analog converter, that
converts recorded or generated digital data into an analog format.
The output signal is connected to an amplifier, headphones, or
external device using standard interconnects, such as a TRS
connector or an RCA connector. More advanced cards usually
include more than one sound chip to provide for higher data rates
.and multiple simultaneous functionality
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Tip (hot)
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Professional USB Audio Interface
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Disassembled ESI Juli@ sound card: The upper part turns 180 degrees

ESI Juli@ sound card: consumer RCA jacks are active

Musical Instrument Digital Interface

L)

MIDI (Musical Instrument Digital Interface), is an industry-
standard protocol defined in 1983 that enables electronic
musical instruments, computers, and other equipment to
communicate, control, and synchronize with each other. MIDI
allows computers, synthesizers, MIDI controllers, sound cards,
samplers and drum machines to control one another, and to
exchange system data.
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MIDI does not transmit an audio signal or media . it transmits
"event messages" such as the pitch and intensity of musical
notes to play, control signals for parameters such as volume,
vibrato and panning, cues, and clock signals to set the tempo.

o e Sla by MIDLaas a5 QLT 1w sl 4Ly b JZ.. MIDI

somscpsy Joo Sl bl Gl A8 Gl IS 2l Gl R 5o sl
s oo JUES|) S 0 (sl el gl JUS selaloaly ¢ I IS >

The physical MIDI interface uses DIN 5/180° connectors.
Logically, MIDI is based on a ring network topology, with a
transceiver inside each device. The transceivers physically and
logically separate the input and output lines, meaning that MIDI
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messages received by a device in the network not intended for
that device will be re-transmitted on the output line (MIDI-
OuT).
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All MIDI compatible instruments have a built-in MIDI interface.
Some computers' sound cards have a built-in MIDI Interface,
whereas others require an external MIDI Interface which is
connected to the computer via the game port, the newer DA-15
connector, a USB connector or by FireWire or ethernet. MIDI
connectors are defined by the MIDI interface standard.
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Synthesizer
sl (e

A synthesizer is an electronic instrument capable of producing a
variety of sounds by generating and combining signals of different
frequencies.
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e History
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The first electric synthesizer was invented in 1876. In the 1970s,

the development of miniaturized solid-state components allowed
synthesizers to become self-contained, portable instruments,

which made them easier to use in live performances. By the early
1980s, companies such as Yamaha began selling compact, modestly

priced synthesizers such as the DX7, and MIDI was developed,
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which made it easier to integrate and synchronize synthesizers with
other electronic instruments. In the 1990's complex synthesizers no
longer required specialist hardware and began to appear as
software for the PC, often as hardware emulators with on-screen
knobs and panels.
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The inside of a Yamaha SY77 synthesizer shows the various internal components.
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There are three main types of synthesizers: analog, digital and
software-based. Synthesizers create electrical signals, then
amplified through a loudspeaker or set of headphones.
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e Analog Synthesizer
ST 5l

Physical modeling synthesis is the synthesis of sound by using a set
of equations and algorithms to simulate a real instrument, or some
other physical source of sound. Although physical modeling was
not a new concept in acoustics and synthesis.
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Mixtur-Trautonium, 1952
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e Digital Synthesizer
ez s 5 b (o

Digital synthesizers generate a digital sample, corresponding to a
sound pressure, at a given sampling frequency(typically 44,100
samples per second).. In the most basic case, each digital oscillator
is modeled by a counter. For each sample, the counter of each
oscillator is advanced by an amount that varies depending on the
frequency of the oscillator.

A Fairlight CMI keyboard
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A modern digital synthesizer uses a frequency synthesizer
microprocessor component to calculate mathematical functions,
which generate signals of different frequencies. These frequencies
are played through an output device such as a loudspeaker or set
of headphones. In most conventional synthesizers, simulations of
real instruments consist of several components.
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The earliest digital synthesis was performed by software
synthesizers on mainframe computers using methods exactly like
those described in digital synthesis.
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e software synthesizer
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A software synthesizer, also known as a softsynth or virtual
instrument is a computer program for digital audio generation.
Computer software which can create sounds or music is not new,
but advances in processing speed are allowing softsynths to
accomplish the same tasks as dedicated hardware. Softsynths can
be cheaper and more portable than dedicated hardware, and
easier to interface with other music software .
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Today, a variety of software is available to run on modern high-
speed personal computers.
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e Synthesizer Interfaces
sple e gla Ll

Synthesizers are typically controlled with a piano-style keyboard, in
which key functions as a switch to turn electronic circuits on and
off. Although keyboards are the most common control interface,
other devices such as saxophone-style wind controllers, MIDI-
equipped electric guitars, drum pads or computers are used to
control synthesizers. Synthesizers can produce a wide range of
sounds, which can either imitate other instruments or generate
unusual new timbres.

Oberheim OB12 synthesizer front panel
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The device used to trigger musical sounds in the synthesizer is
called the controller. Performers often play a synthesizer by
depressing keys on a musical keyboard; however, a number of
other controllers are used.
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e Synthesizer Design
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The following section describes the design features of a synthesizer
using Mini-Circuits VCO's together with an integrated serial
synthesizer and a passive loop filter. The design example covered
here is an 800 to 900 MHZ synthesizer in 100 kHz steps with a
minimum output power of 10 mW across the band.
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Figure 1 shows a block diagram of the synthesizer. A sample of the
VCO output drives a divide by 64 prescalar which in turn drives a
programmable counter. The output of the programmable counter
drives the phase detector. The reference signal to

the phase detector is obtained by dividing the reference signal by R.

The reference signal is provided by an external 5 MHZ crystal
oscillator. The output of the phase detector is a series of pulses
corresponding to the frequency difference between the VCO and the
reference. The current pulses are filtered, amplified, and applied to
the VCO control port to reduce the phase error, and therefore to
achieve a phase lock. When there is a phase error between the
reference and the VCO, the dc error signal from the phase detector is
amplified, filtered, and applied to the control port of the VCO until
the phase error reduces to zero.
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The 1C2 shown is a high input impedance operational amplifier that
interfaces with any VCO whether wide band or narrow band. Here,
the tuning range needed for frequency coverage is less than the
supply voltage used for the synthesizer circuit. For example, when
the LMX2324 is operated with a +5V supply, the available

tuning range for the VCO is less than 5V without the operational
amplifier.
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The tuning range may be increased with the use of an operational
amplifier, as shown.
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Figure 1
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Digital audio workstation
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A digital audio workstation (DAW) is an electronic system
designed to record, edit and play back digital audio.
S ol (S5 S s G (DAW) Jlems s (5,8 oKl &S

Ao el ) b s (o sz ST 5L gl 503,55
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The term "DAW" simply refers to a general combination of
audio multitrack software and high-quality audio hardware —
the latter being a specialized audio converter unit which
performs some variety of analog-to-digital (ADC) and/or digital-
to-analog (DAC) signal conversion. For example, a workstation
could have eight discrete audio inputs, and two or more audio
outputs for playback monitoring or routing signal to other
devices.

Vo S8 L slayl 3l o 5 ST 5 (A gn slayl 3l e 5 51 S S 5 4 DAW 651
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Audio Workstation
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Audio Workstation — block diagram

The workstation allows the audio engineer to mix sound by
mapping the sources to the desired location in the room.The

number of transmitted sound objects is independent of the
number of reproduction channels.
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While almost any home computer with multitrack and editing
software can function somewhat as a DAW, the term generally
refers to computer systems which have high-quality external
ADC-DAC hardware, and some form of audio software; some of
which is commercial proprietary software such as Cubase,
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Nuendo, Logic Pro, Pro Tools, Adobe Audition, SADIE 5, Sony
Sound Forge, Samplitude, Soundscape, SONAR, ACID Pro, FL
Studio (formerly Fruityloops), Ableton Live, Tracktion or Digital
Performer, some of which is free software such as Audacity,
Pure Data and Ardour. Besides having high-end sound cards
most DAWSs also require a large amount of RAM, fast CPU(s)
and sufficient free hard drive space.

a3 plowil | ()87 Olas il gzn 515 go 5 Susl slal 3l p 5 b SOl i selS
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Cubase, Nuendo, Logic Pro, Pro Tools, Adobe Audition, SADIE 5,
Sony Sound Forge, Samplitude, Soundscape, SONAR, ACID Pro,
FL Studio (formerly Fruityloops), Ableton Live, Tracktion or
Digital Performer, GarageBand

B AR S PRSP SBUCER
Audacity, Pure Data and Ardour
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GarageBand®

— T
= B

1. Sound tracks 2. Detail of a sound track 3. Track info

Click the + button to add a new sound track.
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Track Control Window Help

Undo Split Region ®Z
Redo Join Regions 1{r38Z

GarageBand - Slices

Cut 3#EX
Copy 3®C
Paste EV
Delete

Select All EA

Split 3 #ET
Join Selected )
Special Characters...

1. Select “Split” from the “Edit” menu to cut your sound track into parts, so you can
further cut, copy, or delete parts of the sound track.
2. Select part of the sound track to cut, copy, or delete from the “Edit” menu.

P ST 2 ) (6 Gl Cead il g 5 AT e Slali 41y (S se oS5 b ST bl Bt 0 511, Spit
A8 Ol b, S S

S bl Bt g 311, w8 Cod Uy (oS (omd Al e S 1) g0 S 5 1 Sle CandlY

I R Track Info

| Real Instrument = Master Track

. Show All )
Band Instruments No Effects

Basic Track >

Bass

Drums

Y | Effects

Cuitars

Podcasting

Vocals

_ Input: Channel 1 & 2 (Stereo)

- | > S
- Vol & =
s Monitor: Ot
W Details

Click the “i” (info) button to open the “Track Info” and click the “Details” to edit effects.
S ol b oSG1 b s oSS "Details™ sy 50052 5L " Track Info™ b s «Sus™ i a5 ¢,

bk
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put: | Channel 1 & 2 (Stereo)

Save Instrument...

@ GarageBand File Edit Track Control -8 Window Help

Send Song to iTunes
1 Send Podcast to iWeb 5
70s Send Movie to iDVD 1

as Export Song to Disk...

v

Ambignt Guitar 01

o s i e s e s

Acoudtic Picking 20.2 Acou | Acoustic

.
Lo "

B

Select either “Send Song to iTunes” or “Export ébng to Disk” from the “Share” menu.
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Computer-based DAWs

Consist of three components: a computer, an ADC-DAC, and
digital audio editor software. The computer acts as a host for
the sound card and software and provides processing power for
audio editing. The sound card acts as an audio interface,
typically converting analog audio signals into digital form, and
may also assist in processing audio. The software controls the
two hardware components and provides a user interface to
allow for recording and editing.

5 T & Jima 3= Jlise s 4 65 JUT K05 5alS G315 3 50 5 ol dnas 4
o5 3o S (5l Objn &S0 oo i pepalS i s (sl sl 31 p 5 S
b!,wﬁmp%\f.,u@g@ﬁ1,1@@:16965‘96,,;)4;5@&;,1);1
‘;&»35@&#Jbgqagbdfjﬂﬂ&u«adtiybwcﬂdﬂ&p\w
4;',45@d,:f‘),\pm,swkﬁﬂp‘C;..uf&s1wuz;\>ﬁ,>@1

.Mu\{rt?gﬁ“)g:ﬁib‘jb);)&m& UMJ@‘)Q&O‘J‘J;)K

Audio mixing

Audio mixing is the process by which a multitude of sound
sources are combined into one or more channels. The source
signals might be live or recorded and could be different musical

43



matlabl.ir Qlis olpl gl aslby 09)s

Instruments, vocals, orchestra sections, announcers or crowd
noise. A device used for mixing audio is known as an audio
mixer, sound board, or mixing console.
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A simple passive mixer simply regulates the amplitude of two or
more incoming signals, usually with a potentiometer and a fixed
resistor for each signal, then sends them out through the
output channel otherwise unmodified as a sum of the two input
signals. An active mixer uses an amplifier stage to increase
signal gain, since the resistor network in a passive mixer
attenuates the signal by design.
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A sound card mixer is the analog part of a sound card that
routes and mixes sound signals. This circuit receives inputs from
both external connectors and the sound card's digital-to-analog
converters. It selects or mutes, amplifies these signals, adds
then together, and finally routes the result to both external
output connectors and the sound card's analog-to-digital
converters.

S 5 ulda |y I 45T Gl O,l87 68 T i o 8 o Ke S
LgM.«p&)\fjazj,u's.:,.éLu:@)B-)}:Q\f}:j‘btg;})})\u\.e@kxf@
My b ST o sl s S ) dns o planilly ks S 8 JUT & Sl s
S 0 5 T Culg 3 5 S o Lo o2 40 1) TS o o5 L ST o

Jos 1o I8 Jlio s 4 o5 LT Cad 5 AT o Sl )l sla, 5SS
S

-

47



matlabl.ir Qlis olpl gl aslby 09)s
Sampler

).;,a.w

A sampler is an electronic musical instrument closely related to
a synthesizer. Instead of generating sounds from scratch,
however, a sampler starts with multiple recordings (or
"samples") of different sounds, and then plays each back based
on how the instrument is configured. Because these samples
are usually stored in RAM, the information can be quickly
accessed.

Sl 5 Sl A3l (o sl (o Joo (SS9 SN (g T G s S5
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An AKAI MPC2000 sampling sequencer
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Most samplers have polyphonic capabilities - they are able to
play more than one note at the same time.

53 1y 5 K 1 i disd 6K s WSl 5 e LTyl Sl i b e ST

In the last 10 years the increases in computer power and
memory capacity have made it possible to develop software
applications that provide the same capabilities as hardware-
based units.

5 1ty Ol l s alablo oo 5 a5 yonlS” oput8 231 axsdS Lo Ve 5,0 55

Adobe Audition

Adobe Audition (formerly Cool Edit Pro) is a digital audio editor
computer program
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Jkows i oS il 49 ¢S (Cool Edit Pro Sus) Adobe Audition
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FL Studio

FL Studio, formerly known as FruityLoops, is a digital audio
workstation.

Jlows (6,85 oKl 63 52 0 4l FruityLoops ol sc |, «5” FL Studio
sl (o
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FL Studio 8 Producer Edition XXL running on
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Home Digitized

52
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e History

¢ Digital home

e Beneits of Home Automation

e The Home System include :
1.Security and fire protection
2.Survilance
3.Access Control
4.Lighting ontrol
5.Energy Management
6.Whole Home Audio

e ArcSoft Digital Home Solution
e ArcSoft Media Server2
e Media Server’s features include



matlabl.ir Qs Ol g asby 89)s

History

-
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It is generally acknowledged that the digital home idea has been
around for at least a decade and people had known about its
potential possibility even in the mid-1980s from the prototypes built
in the USA, UK and Scandinavia.
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Digital home
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As new technologies diffuse into the home, new terminology has
begun to emerge as, for example, in smart homes, home automation,
digital home, digital living, networked home, home of the future,
smart appliances and so on.
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Although digital home technologies have developed in different
directions because of the types of industry players involved.
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Embedded in the concept of digital home are smart appliances,
multimedia systems, energy devices, sensors, lighting systems,
sensors and control systems, and home robots which manifest basic
qualities of programmable machine intelligence.
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However, their implementation has not been very successful and has
been a little slow. Recent developments seem to suggest that digital
home concepts are closer to reality and must be taken seriously.
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To put these developments in a historical perspective, one can trace
all such advances to the early 1980s with the introduction of the PC
into the home. This was also the period when various electronic
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gadgets entered the domestic space: microwave ovens, answering
machines, cable TV and so on.
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A lot has happened since then. For example, The introduction of
mobile phones and wireless technologies has further opened up the
technological boundaries.
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Digital home refers to a residence that is fully automated. A
Digital Home has a network of CE (consumer electronics),
mobile, and PC devices that cooperate transparently and
simplify usability in the home. All computing devices and home
appliances conform to the same standard system in a Digital
Home so that everything can be controlled by a computer.
Network sockets are installed in every room like AC power
receptacles

ég.iu\,&b ol oJ’.:S&A W S S < ULZ!(&“L{&B\)L;! Sl @ é\l‘?y‘: 4l

S5 5l Oolalas 5 blgec (Lsgyl 5o a5, lblu)CE a8 Jlaws 4l

56



matlabl.ir Qs Ol g asby 89)s

43\5-Jil.w})gl.:.wbuQMW.A&)KVAQASB-JJY\{L;UKJL;J\M{S
ES L) s aen 05 o0 4K sk diten pollas alis 5 llinl &5 L Jlaw s 4l o
wilIEAC G ls 3y Jro s GUTaen 53 4t gla &S gus S S 5 5lS

g (o0

Digital Home product companies provide hardware and
software, as well as connectivity and supporting technologies,
that enable people to enjoy digital content — including music,
photos, and video — on multiple devices in the home and
beyond.
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The companies provide a broad range of building blocks for
digital home solutions, including chips, reference designs, and
software for media center PCs, digital media adapters, portable
media players, and handheld devices.
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And all the home appliances would include a USB or wireless
port (i.e. Wi-Fi).

Interestingly some leading companies in the consumer
electronics, mobile and personal computer hence formed a
group call DLNA. With its name implies "Digital Living".
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Home automation systems are available for every income level
and lifestyle. You have the ability to choose automation
features based upon your needs and budget.
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Home automation may be installed in new construction or
retroitted into existing homes Wireless options are available.
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The home systems that may be controlled and monitored

include the following

Security

Surveillance RIS
Access Control o s J 1S
Lighting Sl
Heating & Air-conditioning E ks 4 55 o 5 Sl S

Whole Home Audio

Sl Ol bl gl

Because your home automation system is monitoring your
home’s systems it can be set up to take one or more actions
when certain events occur. Such actions include the following
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e Change a setting, like the cooling checkpoint on a system
that the home automation system controls.

23 03,8 S T 55 5 les 4T Sl 0387 3 o e lael (6 o S 0313 i
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e Send e-mail notification
(6l plosl 51038 o8TL o185 shate a) st feml O3l 3
e Send text message notification
(6l plosl 5103 S o8TL i85 shate a) st gz ply Ok 3

e Make voice announcements over the speakers in the
house

Sl s Sl 65y oS 8T (slaldo b
e Call up to 8 different numbers to provide notification.

S ony Ol b ke o5l A B L b
e Post a reminder message such az Garbage
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e Post a reminder message ,such az garbage night, on every
touchscreens that stays up until it is acknowledge

sla §/‘“,L‘,,;mo>;&iﬁ)m$@ o:m&hﬁ)\f&sc&c&ﬁ&biuﬂ}
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Events that can be used by the system to takes actions

include the following
3ol ge Jols ¢ 355 oslizal S8 plonil ) shites (e o 5 Sl S 8 GBS
RTINS
e Any change in status in a monitored home system

Gl v..w" w0l ) gile Curd g 9> (6 i A

Arm or disarm you security system

il e 0357 JUsb |y Jlad

A motion detector is tripped

550 Jlad OS> odins esmis

The temperature at thermostat changes

los ol g 5 ol i

Light are turned on or off

By Gl b i,
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e Audio system is turned on or off

QB Gl b sy e e

Set schedule of days and times.for example:the landscape light
can be turned automatically at dusk and turned off
automatically at 10:00PM.

Lgh el SV Sl a g dey b SO
HAI systems are simple to understand and operate, Even young

children can learn and understand how to use the basic
features of the system
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HAI uses embedded controller technology in its home control
systems, a technology proven to be reliable with decades of
use. HAI controllers have no fans, disk drives, or other moving
parts to fail.
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There are multiple options to control your home from either
inside or outside the home, which allows you to check and
adjust lights, temperature, security , audio, and more
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HAI offers video surveillance and recording ,which allows
you to check on your home via PC,PDA,orWeb-based phone.
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HAI offers colorful touchscreen that facilitate graphical control
of your HAI system via easy-to-recognize icon.
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HAI software choices allow you to make changes to your homes
status from anywhere in the world.
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Benefits of Home Automation

Lol a4l (gLl 5

1-Enjoy one-touch control of security , temperature, lighting,
audio, and other home control functions like irrigation via easy-to-
recognize icons.

LT e ailt sletin Ko xS sddocleseuial pwad 0diS J 18 S5 5103 p
A adnis BB Sl 8 Sl 0T L
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2-Security
ol
3-lighting
Set warm and comfortable moods for dining ,movies or
entertaining .
LTS

-’)ﬁTu,-"3;"})\5‘1@‘}”“04&-’W&‘f@w}@‘)éw&
4-whole home Audio

Share music throght the house
sl Gl bl glhe
Bl 53w go 25108 &S sl
5- surveillance camera

View and /or record guests arriving at the front door or check on
kids in the pool from any tochscreen or the Internet

QJ%&)}J
m;a\,:&\.aqqm;&?tiéjl?ﬁjmowo.\?wo;;@j/gou\p
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6-Energy Management
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Be comfortable at home save energy when you wer away
SO S e
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7-communicating programmable thermostat for heating &
cooling control

Lﬂjw)l.a;dj;ha&‘jﬁM&ﬁ)MbjC)b}ﬁij}‘
8-Internet Access & Control

HAI snap-link and web-link allow you to control and see status
of your home from anywhere via the internet.

AN IFS 5 g
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9-Teleohones
Check and adjust security temperatures and lights via any
phone at home or away .receive a call to advise on
temperature,security,and more

(a UA.U

S (Sl T G 33l Dy b Sl S Elr s les 518 505 8 S
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10-motion detection

Detect instruction,automatically turn on lights and activate
automation function when entering a room.

CSJP- w“' W)
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11-Vehicle Detection

12-Irrigation

13-Pool & Spa
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e Security & Fire Protection
T olas s Cladlowe s el

Omni controllers are UL Listed, CP0O1 compliant security and
fire systems. They detect intrusion, smoke and fire, carbon
monoxide, water, and other hazards with wired or wireless
sensors.
S s 5 2ol CPOL ¢ il o o o ol &) 0 4 OMINT sl 0™ J 8
S AeS S5m0 T 5 B 3l Dy 5 035 Js TS Wl 1) 5T A

ddes (2l s 5 (o (1) i b Dl L 0 T

The security code for the nanny, housekeeper, or contractor
can be set up to only work during specified times.
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Omni family systems can communicate with a central
monitoring station and can dial up to 8 additional phone
numbers chosen by the owner for voice notification.

)MJ‘}ijJ‘(@LoQJ)oMJJ@LAo@k&b&‘ﬁomn| ob‘jJBLg‘.AW" .
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A Lumina family controller can be integrated with a security
panel to allow for security activated and emergency lighting,
and temperature control.

Sl sl gle $la ¢ Ctal 558 S 5 gl oy K b il gz LUMINA oS J 287
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PULL ‘DUWN

Turn on all inside lights to help your family escape safely from
an emergency
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Turn off HVAC system to stop the spread of smoke inside the
house and from feeding a fire with more air

gaé}:»Lg};,éTsjsjdlﬁ- &‘JJB;{}(JK:.W)J}JU HVAC WQ;;J:}«B-
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Flash the outside lights on and off to help emergency vehicles
locate the home

Iy (gl sldal (gla piile 4 a0 b ol lgdl > 0 Sk 035 b, b b gals

355 LS Ll b ge 05 S

Press one button to turn on every light in the house if
something goes bump in the night
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e Surveillance
(5’"’ Gv\.ib

Use HAI's Network Digital Video Recorder to record video
based upon time, event, or motion. Cameras can be viewed
on all OmniTouch Touchscreens, over the Internet, or on your
Smartphone. When the front door bellrings or motion is
detected in the pool area,the video feed can automatically
appearon a Touchscreen or TV in your home.

CS o b sl cdbsd sy GHADS Jhows sdiS” bs a5l eslinal
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e Access Control
s d S
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HAI offers a high security, digitally encrypted, proximity card
reader that connects to an HAl Home Control System.
S g eedd (gl ey J%:&Lﬁo:\:c‘ﬁgw\c&bg:}ﬁ-)wﬁ Ll 0

Use either a standard credit card sized Access Control Card
or the convenient Access Control Keypad to access the
system.

b g pns g Lile Credit Card s it o1ul 53 8 ¢ K5 sls &8
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HAI offers an Access Control Keypad that is weatherproof and
vandal resistant.
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Swiping a card can disarm the alarm, release the door lock,
light a pathway into the house, change the temperature, and
turn on several zones of a whole home audio system.

oy 3 S flr 25k JuiS 53 005 JBes phin b 8 5T )87 &S 0287
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Because each card or keytag is tied to a specific user all of
the actions can also be customized for each individual user.
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e Lighting Control
Sy, J S

Dim and control your home lighting by schedule, motion
detection, door openings, sunrise, sunset, alarm activation,
and more. Your lights can be accessed and controlled by
telephone, Internet, or Touchscreen. Touch one button to turn
all lights in a room or house on/off.
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Lighting control may be used to reduce energy consumption.
Studies show that dimming a light by just can save 10% of
electricity and double the life of the bulb.
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Dim lights as movie begins, using the convenient remote
control.
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Set the mood for entertaining with the push of a button.
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Expansion is easy!

e Energy Management
SO S e

With HAI products, you can minimize the use of electricity and
reduce bills with temperature and lighting control based on
time of day.

S5 bl 31 15 G 5 e 208 il (oo Lok i o Wl (s Sl 5
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When connected to a home control system, lights and
thermostats may be controlled locally, or via a Touchscreen,
the Internet, Smartphone, or a telephone.

4 Sl S s Sl go 5 9 s Bl ¢ e o 4l ST s &5 @ Jleail 0L )
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The thermostat learns the heating and cooling patterns of
home for maximum efficiency and comfort.
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e Whole Home Audio

sl Gl bl glue

With Hi-Fi you have the ability to listen to different sources at
the same time at different volume levels throughout your
home.
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ArcSoft Digital Home Solution

ArcSoft Digital Home Solution offers a blend of technologies which
combines home PC software. Focusing on greater interoperability

and a satisfying user experience, the ArcSoft Digital Home Solution
enables consumers to acquire, view and manage increased
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amounts of digital media on their home PCs, consumer electronic
devices, handheld devices and mobile phones.
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Consumers can enjoy their digital content conveniently - regardless
of the source format or area - across different devices and locations
in their home. ArcSoft's vision of the Digital Home Solution is to
meet consumers' needs, lower usability barriers, and emphasize
simplicity.
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ArcSoft MediaServer 2

A powerful Digital Home Media Server solution designed to enable
users to share and deliver any digital media content stored on their
computer to other home media players and UPnP devices using the
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existing home network. Media content can be converted
simultaneously to a format that can be played by most media
players or UPnP devices.

5545 15 (Jazms ol ailoy gl gimme il iSO e S0 (612 5 bite &
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MediaServer's features include:
A5k 55 e boke sl LG

Content Directory service to offer digital content management.

Connection Manager to offer client negotiation service, select
transfer protocol, and select data format.
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Transcoding Engine to offer online real-time and offline digital
content transcoding/converting service for digital content.
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Advanced security management on client devices and digital
content file level.

Media preview before transferring.
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Digital Media Players/Adaptors (DMPs) allow the consumers to
play digital content stored on a PC to their TV or home theater

system.
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| ArcSon MediaServer™ 2 POl
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