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Abstract

Every day humans find new methods or create modern technologies to solve the problems
that appear in the world. This aims to make the life easier using available resources. In this project,
we try to apply a new idea that enables people to watch TV on their mobile devices using Wi-Fi
technology. This will be achieved by streaming the video signal from a digital receiver over a Wi-Fi

network. This requires a separation of the audio and video signals.

Throughout this project, we will make availability for the users to use this system for
watching TV channels and for surfing the internet at the same time on the same network, this makes
our system more interesting and more helpful for users. We will solve all the challenges associated
with the processing of the TV signal at the sender side and the displaying of the received signal at

the Wi-Fi receiver side.

Vi
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1.1 Overview

This chapter outlines the main idea of the system about streaming combined audio and video
signals via Wi-Fi technology. Moreover, it will discuss the most important challenges, objectives,

needed technology, and previous studies related to the system.

1.2 Project Motivation

As we see in the last few years there is a dramatic trend for the new technology devices
around the world which includes laptops, smart phones, notebooks, and PDA’s. Those new devices
which are Wi-Fi enabled are almost in every home.

The motivation of this project therefore, is to make use of this technology to enable TV
watching over mobiles, laptops and PDA’s without needing extra charges. This system provides user
enhancements to watch TV alone in his room without needing to settle with family, meaning multi
TV at the same time in one house.

Wireless communication is needed to solve difficulties and problems caused by wired
networks. It is suitable for small areas and indoor buildings. This applies for Wi-Fi technology
which works with no physical wired connection between sender and receiver using radio frequency
(RF); a frequency within the electromagnetic spectrum associated with radio wave propagation. This
makes implementation more flexible because we don’t have to deal with wires for video streaming.
The system is also appropriate for limited spacing building more than traditional TV’s. Moreover,
we expect that the system is cheap enough to have a good chance to compete traditional TV by
achieving this project in the future and make it available in markets. So this will lead to huge
potential in the market.

1.3 Project Challenges

Despite of the good advantages for wireless communication systems, there are some
challenges that may affect system performance. These challenges may come from the surrounding
environment.

One of the most important challenges faces the wireless communication systems is the data
rate which is a very important consideration in data communications. Data rate is how fast data can
be sent in bits per second over a channel. Data rate depends on three factors:

1) The bandwidth available.
2) The level of the signals.
3) The quality of the channel (the level of noise).

On the other hand, in this project we use digitalization of composite signals audio and video,
applying this operation needs large number of bits per sample for the large bandwidth of video
signal, and increasing samples of signal may reduce the reliability of our designed system.
Furthermore, there are other problems related to latency (delay) which is made of four components:
propagation time, transmission time, queuing time and processing delay.




Video signal streaming over Wi-Fi involves many problems related to compression and the
surrounding environment.

o The problem for video streaming as a result of compression:
— Highly variable bit rate.
— Inter-frame data dependency.
— Some frames are more important than others.
o Video over wireless challenges, system is wireless so normally video streaming face these
problems :
— Interference, path loss.
— Limited number of channels in unlicensed bands.
— Channel characteristics constantly change (dynamic).
o Medium access non-deterministic (802.11 is originally designed for data).
e Inter-stream synchronization.
— Between audio rendered at remote speakers and video.
— Between one video stream and multiple audio streams.
e High probability of packet loss.!

In general, the system faces the following challenges:

1) Data Rate Requirement.

2) Processing and digitizing TV signals.

3) Separating audio and image.

4) Developing software for displaying videos over laptop devices.

Furthermore, the band width of the requirement for the audio and video signals is different
and the synchronization between audio and video is another challenge.

1.4 Project Objectives

This project aims to achieve the following objectives:

1) Solve the limitation of spaces in homes by using one laptop instead of many TVs.

2) Mobility in watching TV by enabling people watching TV everywhere at home.

3) Saving time by doing different tasks at the same time on the laptop.

4) Design video streaming over Wi-Fi.

5) Develop a system of reduced cost.

6) Develop a system that does not incur modification at the digital TV receiver side.

7) Develop a system which provides people more comfortable life and some kind of privacy.

8) Saving money by allowing TV watching in any room without needed to buy a TV for every
single room.




1.5 Project Idea

The approach we intend to follow for designing and implementing the system is depicted in
figure 1.1.

The idea is to take the TV signal from the digital TV receiver and process it to make it
suitable for transmission through the Wi-Fi Technology. This is done by combining the audio and
video signal from the output A/V interface of the digital TV receiver by wired cables to circuits
which do analog to digital conversion. We used a small device called Easy Cap which is capable of
receiving audio and video signals together and produce digital signal .The signal will be delivered
then to a device for transmission over Wi-Fi Technology. This will be achieved by developing a
device capable of sending the signals over Wi-Fi
Technology to a mobile device that displays it on the
screen.

T Wi-Fi Transmitter

B ) Video Line \

Digital V. ="} Signal Processing & | ( Transmission

Receiver { Audio Line Conversion ! L System
B G o i

Figure 1.1: Depiction of the system

1.6 Related Work

The previous studies related to the idea of this project is ( wireless Technology Personality
Television ) P The idea depends on wireless headphone which use ZigBee technique to control
transmitting of audio signal from TV to head phone and transferring audio signal between stations.
However, the system we intend to develop is different as it deals with both audio and video signals.
Moreover, the system is comprised of additional parts related to the processing and transmission of
signals.




Another related project is (Free Space Laser Video Transmission) ). The main idea of this
project is to design and implement a laser communication system which can be used as wireless
communication system to transmit and receive video in free space.

By comparison, in this project the operation is different and more complex. That is because
we transmit both audio and video signals from digital video receiver to EasyCap then transmit it via

Wi-Fi designed device to laptop which is actually represent wireless TV with high quality.

1.7 Needed Technology

In this project we will use the Wi-Fi technology as wireless media communication to
transmit output signals taken from EasyCap audio video adapter between digital TV receiver and the
mobile side. Wi-Fi technology has many features supporting high data rate and availability and so

on many of 802.11X standards. In this project we will use 802.11g standard.

1.8 Time Plan

The project schedule will be divided on the following table:

-First Semester Plan:

Week
Task

10

11

12

13

14

15

16

System Definition

Analysis and Design

Documentation

-Second Semester Plan:

Week
Task

10

11

12

13

14

15

16

System Definition

Analysis and Design

System Implementation

Testing and Analysis

Documentation




1.9 Estimated Cost of components

The following table shows the estimated cost for each component which is used in the
designed system.

~ Components | &I@i‘g_s!"m?@)ff@i:rs'ii;s\l ~ Cost
EasyCap USB 2.0 Audio/Video Adapter | 1 408

GESBC-9302EBoard | 1 2008
o icEivouter - -

30%

1
B e USBeable )1 | 23
A/V Signal Distributor 3 5%
A/V Cable 1

Total cost 280%
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2.1 Overview

This chapter outlines the main idea of the system about streaming the combined audio and

video signal via Wi-Fi technology. Moreover, it will discuss the component of the system, and
needed technology.

2.2 Wi-Fi Technology

In this project we will use the Wi-Fi technology as wireless media communication to
transmit output signals which taken from EasyCap audio video adapter between digital TV receiver
to the laptop side. Wi-Fi technology is used because it has many properties for user including data
rate, easy implementation .In this project we will use the 802.11g technology.

Wi-Fi is the name of a popular wireless networking technology that uses radio waves to
provide wireless high-speed Internet and network connections. A common misconception is that the
term Wi-Fi is short for "wireless fidelity," however this is not the case. Wi-Fi is simply a
trademarked term meaning IEEE 802.11x.

The Wi-Fi Alliance, the organization that owns the Wi-Fi (registered trademark) term
specifically defines Wi-Fi as any "wireless local area network (WLAN) products that are based on
the Institute of Electrical and Electronics Engineers' (IEEE) 802.11 standards".

Initially, Wi-Fi was used in place of only the 2.4GHz 802.11b standard; however the Wi-Fi
Alliance has expanded the generic use of the Wi-Fi term to include any type of network or WLAN
product based on any of the 802.11 standards, including 802.11b, 802.11a, dual-band, and so on, in
an attempt to stop confusion about wireless LAN interoperability.

Wi-Fi works with no physical wired connection between sender and receiver by using radio
frequency (RF) technology, a frequency within the electromagnetic spectrum associated with radio
wave propagation. When an RF current is supplied to an antenna, an electromagnetic field is created
that then is able to propagate through space. The cornerstone of any wireless network is an access
point (AP). The primary job of an access point is to broadcast a wireless signal that computers can
detect and "tune" into. In order to connect to an access point and join a wireless network, computers
and devices must be equipped with wireless network adapters. 4

2.2.1 Wi-Fi 802.11g

In July 1999, the IEEE 802.11g subcommittee was tasked to extend the 2.4-GHz unlicensed
spectrum to data rates faster than 20 Mbps which achieve suitable data rate for this project. The
resulting 802.11g standard was ratified in June 2003. The 802.11g standard provides optional data
rates of up to 54 Mbps, and requires backward compatibility with 802.11b devices to protect the
substantial investments in today’s WLAN installations b1,




The 802.11g standard includes mandatory and optional components. It specifies OFDM (the
same technology used in 802.11a) and CCK as the mandatory modulation schemes with 24 Mbps as

the maximum mandatory data rate, but it also provides for optional higher data rates of 36, 48, and
54 Mbps .,

In general 802.11 g has many features which encourage us to use it in the project as
following features.

1) Itis an extension to 802.11b.

2) It also operates in the 2.4 GHz band.

3) It supports up to 54Mbps data exchange rate.

4) It is backward compatible with 802.11b. All devices supporting 802.11b can operate on

802.11g networks at a lower speed, i.e., 1 1Mbps.
5) It also offers high-speed access to data at up to 300 feet from base station.

2.3 Wireless ADSL Modem Router

A router is a device that forwards data packets between computer networks, creating an
overlay internetwork. A router is connected to two or more data lines from different networks. When
a data packet comes in one of the lines, the router reads the address information in the packet to
determine its ultimate destination. Then, using information in its routing table or routing policy, it
directs the packet to the next network on its journey. Routers perform the "traffic directing"
functions on the Internet. A data packet is typically forwarded from one router to another through
the networks that constitute the internetwork until it reaches its destination node.

The most familiar type of routers are home and small office routers that simply pass data,
such as web pages, email, IM, and videos between the
home computers and the Internet. An example of a router
would be the owner's cable or DSL modem, which
connects to the Internet through anISP. More
sophisticated routers, such as enterprise routers, connect
large business or ISP networks up to the powerful core
routers that forward data at high speed along the optical
fiber lines of the Internet backbone. Though routers are
typically dedicated hardware devices, use of software-

based routers has grown increasingly common (6],

Figure 2.1: Wi-Fi enabled Router




2.4 EasyCap video Capture with audio

2.4.1 Overview

The EasyCap series USB 2.0 Video Grabber, they can capture High-quality Video and Audio
file direct by USB 2.0 interface without sound card. However, the installation is very simple and the
external power is unnecessary. Solution for laptop, the manufactures have enclosed the professional
video editing software Ulead Video Studio 10.0 SE DVD then provide best editing function for you.
Video Studio is video-editing software that makes editing your movies as fun as shooting them. The
new Video Studio Movie Wizard helps novice users finish stylish movies in only three steps. Share
finished projects on DVD, tape, the Web, and mobile devices. High-speed rendering and real-time
performance mean less time waiting and more time creating. By the way, you can create many
special effect and clip video files...etc 7.

Figure 2.2: EasyCap USB 2.0 Audio-Video Adapter

2.4.2 Key Features

1) Include professional and easy to learn & used video editor software.

2) Popular USB 2.0 interface and not need other power.

3) Capture audio and video though USB 2.0 interface.

4) Support brightness, contrast, HUE, and saturation control.

5) The dimension suitable that is easy to carry.

6) Could capture audio without the sound card.

7) High plug & play.

8) Support for all formats: record in DVD+/-R/RW, DVD+/-VR, and DVD-video.
9) Applying to internet conference / net meeting.

10




2.4.3 Specification

1) Complies with universal serial bus specification Rev. 2.0
2) Supports NTSC, PAL, and video format.
3) Video input: one RCA composite, one S-Video.
4) Audio input: stereo audio (RCA) mm.
5) Dimension (L) 88 mm x (w) 28mm x(H) 18mm.
6) USB bus power.
7) Supports high quality resolution.
i. NTSC: 720 x480 @ 30 fps
ii. PAL: 720 x576 @ 25 fps

2.4.4 System Requirements

1) USB: Compliant USB 2.0 free port.

2) OS: Windows XP, Vista, Seven.

3) CPU: Pentium3 800 MH, or above.

4) HD: 600 MB of available hard drive space for program installation file, format support
4GB+ hard drive space for video capture and editing.

5) Memory: 256 MB of RAM.

6) Display: Windows - compatible display with at least 1024x768.

7) Sound card compatible Windows-sound card.

8) Digital signal ",

2.5 Digitalization Process

A digital signal is a pulsed signal. It is depicted as discretely variable (on- off) against the
analog signal which is continuously variable.

Digital signal is represented in many ways. It is represented by two voltages. Here 0 volts
represent 0 in binary and +5 volts representing 1 in binary. A digital signal has the following
characteristic:

1) Holds a fixed value for a specific length of time.

2) Has sharp, abrupt change.
3) A present number of values allowed.

Each pulse (on \off) is known as binary digit (bit) the number of bits transmitted per second
is the bit rates of the signal ©*.
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2.5.1 Digitization

The process of converting analog signal in to digital signals is called digitization. It involves
the modulation process called pulse code modulation .With digital transmission system, the quality
of the system can be improved .The digital systems in comparison with the analog provides a better
switching interface, enhance easier multiplexing and produce clear signals. To convert analog
signals to digital signals, a coding system called (PCM) is used. The process of digitization
generally involves four steps as shown in Fig 2.3.

Analog
signal

A o 18y
Fiitering AR
A /B g

o 7 Sampling ll“lrlllll?i%.lz“l

8 bit binary number PAM signals

WOERE 0T 0 1 LSB
MSB\
Encoding Quantization }4———

f

PCM signal

’__1

Figure 2.3: The process of digitization

2.5.2 Sampling

The sampled signal from analog signal should carry sufficient information so as to receive at
the receiver with minimum distortion. The higher sampling rate contains sufficient information but
increase in rate extends the bandwidth required for transmitting the sampled signal. By principle, the
sampled signal can be ideally recovered exactly when fs = 2fm; Where fs = sampling frequency,
fm = highest frequency of the band limited signal.

An analog signal that varies quickly must be sampled more frequently than an analog signal
that varies slowly. The sampling period Ts is the spacing between two adjacent samples, i.e.,
seconds per sample.

The sampling rate or frequency fs is the number of samples per second (Hz). Sampled values
of an analog signal s(t) is Ts=1/fs

s(t)

3T,

Fig 2.4: sampled values of an analog signal s(t)
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The Poisson summation formula shows that the samples, x(nT), of function x(t) are sufficient
to create a periodic summatlon of function X(f). The result is (T=1/fs):

X.(f) ""‘k_z_, X (f — kfs) = }_, P oml) e @.1)
o] n= 2P "”'["‘1

Which is a periodic function and its equivalent representation as a Fourier series, whose
coefficients are x[n]. This function is also known as the discrete-time Fourier transform (DTFT). As
depicted in Figures 2.5, copies of X(f) are shifted by multiples of fs and combined by addition.

If the Nyquist criterion is not satisfied, adjacent copies overlap, and it is not possible in
general to discern an unambiguous X(f). Any frequency component above fs/2 is indistinguishable
from a lower-frequency component, called an alias, associated with one of the copies. In such cases,
the reconstruction technique described below produces the alias, rather than the original component.

H(f)=rect( 1)

AXNUS) /

~

sl
v}
kﬁ\

= - e ——

A X

Sy

-B B

Fig 2.5: Spectra of discrete-time Fourier transform (DTFT) signal.

It is apparent that when there is no overlap of the copies of X(f), the k=0 term of Xs(f) can
be recovered by the product:

o B
X(f) = H(f) - Xs(f), where:  H(f) & {0 m ifs_ 2 2.2)

At this point, the sampling theorem is proved, since X(f) uniquely determines x(t). All that
remains is to derive the formula for reconstruction. H(f) need not be premsely defined in the
region [B, fs — B]because Xs(f) is zero in that region. However, the worst case is when B = fs/2, the
Nyquist frequency. A function that is sufficient for that and all less severe cases is:

N Ifl< L&
H(f)—reCt(fs) 0 Ifl> & @3)
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where rect( ) is the rectangular function. Therefore:

X(f) =rect (%) ) 2.4)

8

= rect(T'f) - Z T - z(nT) e~2mTf 2.5)
= Z z(nT) - T - rect{Tf) - e'iQ""'T’: . 2.6)
iy o 571)}

The inverse transform of both sides produces the Whittaker—Shannon interpolation formula:

o) = i z(nT) - sinc ( -t—_TLT:} & Q.7)

N=—0c0 \
, which shows how the samples, x(nT), can be combined to reconstruct x(t).

Theoretically, the interpolation formula can be implemented as alow pass filter, whose
impulse response is sinc(t/T) and whose input is Yoot o0 Z(1T) - 8(t — nT’),which is a Dirac
comb function modulated by the signal samples. Practical digital-to-analog converters (DAC)

implement an approximation like the zero-order hold. In that case, oversampling can reduce the
approximation error.

Fig 2.6 shows the process of sampling .It can be realized that the sampling process is
equivalent to amplitude modulation of a constant amplitude pulse train. Hence this technique is
normally referred to as pulse amplitude modulation (PAM) 81,

LT e tatn

Analog signal
/ D et |“:l|:§1]1l‘ ol
ale » ' i H
| \/ = | T:‘_ ¢ l l] PAM samples
S
Amplitude

modulation

Figure 2.6: Generation of PAM samples

In PAM sample generator is an amplitude modulator. In simple version, it contains a AND
gate. The signal to be converted is fed to one input of the AND. Pulses at the sampling frequency are
applied to the other input of the AND gate to open it during the required time intervals. Thus, the
output of the gate consists of pulses at the sampling rate, equal in amplitude to the signal voltage at
each instant. The pulses are then passed through a pulse shaping network which gives the flat tops.
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2.5.3 Quantization & Encoding

Instead of sending a pulse train capable of continuously varying one of the parameters, the
PCM technique produces a series of binary code which represents the approximate amplitude of the
signal sample at that instant. This process of approximation is called signal quantization. Thus, the
combined operations of sampling and quantizing generate a quantized PAM wave form.

The quantizing process is as follows, let the signal m(Z) is to be quantized. Identify the signal
excursion (negative peak to positive peak) which is ranges from VL to VH. Divide the total range
into M equal intervals. In the center of each of these steps, we locate quantization levels. If the
sampled amplitude is in a particular interval, the nearest value is chosen and the corresponding
binary digit is approximated as equivalent to the sampled amplitude. The quality of the
approximation may be improved by reducing the size of the steps, thereb[y increasing the number of
allowable levels. Fig 2.7 shows the process of quantization and encoding .

Code Level Volis

4 —{ 125 uasec. f—

3.5
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—295
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1 ]
1 1
' !
Sample value 1.8 3.6 22 —1.7 33 22
Nearest level 1.5 35 25 —-1.5 35 25
Code 5 7 6 2 (8] 1

Binary representation 101 111 110 010 000 001

Figure 2.7: Quantization with number levels of 8

In the fourth step of the digitization process, the quantized samples are encoded into a digital
bit stream (series of electrical pulses). In practical system, 256 levels can be used to obtain quality of
signal. This results in the output of the encoding as 8 bit number. This binary number (or 8 bit word)
is transmitted over the network as a series of electrical or optical pulses.

In the case of 256 (0 to 255) levels, the digital encoder recognizes the 255 different voltage

levels of the quantized samples, then converts each level into a string of eight bits (1s and 0s). The
series of pulses is called a digital bit stream 8],
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In computers, encoding is the process of putting a sequence of characters (letters, numbers,
punctuation, and certain symbols) into a specialized format for efficient transmission or storage.
Decoding is the opposite process the conversion of an encoded format back into the original

sequence of characters. Encoding and decoding are used in data communications, networking, and
storage. -

The terms encoding and decoding are often used in reference to the processes of analog-to-
digital conversion and digital-to-analog conversion. In this sense, these terms can apply to any form
of data, including text, images, audio, video, multimedia, computer programs, or signals in sensors,
telemetry, and control systems. Encoding should not be confused with encryption, a process in
which data is deliberately altered so as to conceal its content. Encryption can be done without

changing the particular code that the content is in, and encoding can be done without deliberately
concealing the content.

The figure 2.8 show the components in coding system, it's in general consist of Encoder and
Decoder ,the first stage is encoding which taking the video signal from its source, then video
encoding encompasses digitizing and compressing video that is originally in analog form. And video
decoding encompasses decompressing an encoded video file, and displaying the video in an analog
form.
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Figure 2.8: Components of coding system

2.6 Analog-to-Digital Converter

An analog-to-digital converter (abbreviated ADC, A/D or A to D) is a device that converts the
input continuous physical quantity to a digital number that represents the quantity's amplitude. The
conversion involves quantization of the input, so it introduces a small amount of error. The inverse
operation is performed by a digital-to-analog converter (DAC). Instead of doing a single conversion,
an ADC often performs the conversions ("samples" the input) periodically. The result is a sequence
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of digital values that have converted a continuous-time and continuous-amplitude analog signal to a
discrete-time and discrete-amplitude digital signal. An ADC may also provide an isolated
measurement such as an electronic device that converts an input analog voltage or current to a
digital number proportional to the magnitude of the voltage or current. 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. Typically the digital output will be a
two's complement binary number that is proportional to the input, but there are other possibilities.
An encoder, for example, might output a Gray code .

2.7 Digital-to-Analog Converter

In electronics, a digital-to-analog converter (DAC or D-to-A) is a device that converts a
digital (usually binary) code to an analog signal (current, voltage, or electric charge). An analog-to-
digital converter (ADC) performs the reverse operation. Signals are easily stored and transmitted in
digital form, but a DAC is needed for the signal to be recognized by human senses or other non-
digital systems.

A common use of digital-to-analog converters is generation of audio signals from digital
information in music players. Digital video signals are converted to analog in televisions and cell
phones to display colors and shades. Digital-to-analog conversion can degrade a signal, so
conversion details are normally chosen so that the errors are negligible.

Due to cost and the need for matched components, DACs are almost exclusively
manufactured on integrated circuits (ICs). There are many DAC architectures which have different
advantages and disadvantages. The suitability of a particular DAC for an application is determined
by a variety of measurements including speed and resolution Bl

2.8 DTV Receiver System

The work of the receiver begins from the antenna which collects the transmitted signal to
pass it to the amplifier which strengthens the received signal. Then it is sent to other stages inside
the receiver like filtering and defines the whole signal and separates the audio signal from the image,
the video arrived to the video plug.

- What does a DTV receiver do?
 Receives digital TV broadcasts from a cable, satellite or terrestrial network.
* Decodes them.
Outputs them to a television or other display device.
— This display device is usually a television.
— May do other things.
— E.g. execute applications included with the broadcast.
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The part of the receiver that actually receives the analog signal and converts it into a stream
of bits.
— Two main components, the tuner and the front end.
— These may be integrated into a single package.
— Usually specific to cable, satellite or terrestrial networks.
— Some may support both analog and digital signals.
e The tuner.
— Receives a signal on the frequency specified by the rest of the STB.
— Demodulates the signal.
— Turns the analog signal into a digital bit-stream.
— The front-end.
— Performs first level of error correction.
— Removes the first level of packetization in the stream.
— Outputs an MPEG-2 transport stream in digital format Hol;

2.8.1 Analogue Video Signal

A video signal is an electrical voltage that fluctuates over time. These fluctuations are
interpreted by a TV set while an electron beam is zigzagging across the screen to draw a picture, line
by line. This is also known as scanning, and a single line as a scan line. The shape of the signal
fluctuations tell the TV how bright a certain spot on the screen should be (luma or Y) and what color
it should have (Chroma or C).

When a pulse of a certain shape in the signal occurs, the TV knows a line has ended and that
the beam should travel back to the other edge of the screen to start drawing a new one. This is
called horizontal retrace; the pulse is known as horizontal sync. While it is traveling back the beam
is switched off so you don’t see the trace. During the part of the video signal at which this is
happening is called horizontal blanking or horizontal delay. For each video line coming into a TV,
only about 5/6th is actually being drawn and about the first 1/6th of the total time is spent traveling
back to the starting position. During the horizontal blanking, another synchronizing signal is
included called color burst. It contains information needed to decode the color in the part of the line
you do see. A video source like a VCR produces an endless string of video lines [,

A specially patterned video line, vertical sync, indicates that a picture is finished. At this
point the beam is located at the bottom of the screen and has to travel up again to be able to begin
drawing the next picture. With the electronics of the first TV's this would take some time. This time
interval is known as the vertical retrace time. During this time, analogue video line signals will keep
coming in at regular intervals from the TV tuner or the VCR, but the beam is switched off, so these
lines are not drawn on the screen. In the digital age, all kinds of extra information like teletext are
digitally encoded in these video lines. This group of lines is known as the vertical blanking
interval area (or VBI abbreviated) and the encoded data as VBI data. The lines that result in the
picture lines are called active scan lines.
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Figure 2.9: Interlaced scanning system

Fig. 2.10 shows the waveform of a NTSC scan line. In the active part of the signal, a low
signal results in the scan line being black while a high signal results in it being white. Value in
between results in a grey line. The signal in the example would have resulted in a horizontal white
line being drawn. To have a small black dot in the middle of this line, the signal would have to dip
rapidly to black level and up again. The faster the dip, the smaller the dot would be. This brings us
to another point: to show fine detail, the signal needs to be able to change rapid. Rapid changes in a
signal equal high frequencies, since frequency is another word for changes per time unit.
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Figure 2.10: A typical waveform of a NTSC composite video signal
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This gives some problems when color was added later. There have been various solutions for
it, but the basic principle was the same: a single high frequency was singled out and the color
information was superimposed (modulated) on it. This frequency was chosen so high that if the
signal was watched on a black and white TV, the color information would only distort very fine
details which most people would not notice. This single frequency is called the Chrominance
subcarrier frequency. NTSC chose 3.58 MHz and PAL 4.43 MHz.

In a color Ty, this single frequency is filtered out and processed separately by a process
call.ed Y/C separation. To decode the color information, a reference signal is included in the
horizontal blanking part of the scan line. This reference signal is called the color burst.

The hue of the color is determined by the phase difference between the color burst and the
color subcarrier. The amplitude determines the saturation.

Depending on the quality of the filter doing this separation, fine luma detail around this
frequency would be damaged to some extent, while some luma fine detail would end up in the
chroma signal and course color artifacts. High Y frequencies (= fine detail) are mixed with low
chroma frequencies (color crosstalk = rainbow effects) and vice versa (luma crosstalk = dot crawls).

2.9 NTSC and PAL TV Systems
2.9.1 The 625/50 (PAL) and 525/60 (NTSC) timings

Depending on the frequency of the electricity mains in a country, two scan line timings have
been developed: 625 lines/frame, 50 fields per second and 525 lines/frame, 60 fields per second.
These are often (incorrectly) referred to as PAL and NTSC timing respectively, referring to the TV
systems adopted by Germany and America. (Actually PAL and NTSC refer to the system used for
color encoding, and nations with PAL 525/60 and NTSC 625/50 systems DO exist '],

> PAL Numbers

It takes 1 second to draw 25 frames.

One frame contains 625 lines.

One line takes 1 second / (25 x 625) = 0.000064 seconds or 64 ps to draw.

One field contains 288 active lines. The first line of field 1 and the last line of field 2

may contain a whole picture line, only half a picture line or even completely be black.

For capping purposes and aspect ratio calculations, the PAL frame is assumed to be 576

lines high. If it turns out it wasn’t, you just end up with some black lines at the top and

the bottom of the picture.

o While a single scan line takes 64 us to process, only 52 ps is actually spent drawing a
picture line. This is the ‘official’ ITU-R BT.470-6 number. (Many analogue sources will
not completely adhere to this, mostly resulting in capping some extra black pixels at the
sides.)

e The Chrominance subcarrier frequency is 4.433,6.18,7.5 MHz.
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» NTSC Numbers

= ]t takes 1 second to draw 29.97 frames.
= One frame contains 525 lines.

= One line takes 1 second / (29.97 x 525) = 0.000063556 seconds or 63.556 ps to draw.

= One field contains 243 active lines. The first line of field 1 and the last line of field 2 may
contain a whole picture line, only half a picture line or even be completely black. Most
often, these two lines will contain only half picture information. For some reasons this has
caused a lot of confusion about the active area of the NTSC frame, while this did not happen
for PAL. The NTSC frame consists of 486 lines. It contains at most 2x242.5 = 485 lines of
picture info. However, often only 484 lines are complete. Virtually all capture devices
capture only 480 lines. Presumably that is because by capping 480, you can avoid both the
first line of field 1 and the last line of field 2.

= For capping purposes always use 480 lines. For some aspect ratio calculations use 486 lines,
and regard 480 as cropped from that. Forget the about the other numbers.

= While a single scan line takes 63.556 ps to process by a TV, only 52.6555 us is actually
spent drawing a picture line. This is the ‘official’ ITU-R BT.470-6 number, which is often
used by people dealing with digital video. There are many standards for NTSC/M, all giving
a slightly different number for the active part of a scan line.

= Assume 52.6555 ps if you need a number for calculations. If the analogue source used a
different number, again this will result in capping some extra black pixels at the sides or
cropping a bit off.

= The Chrominance subcarrier frequency is 3.579, 5.45 MHz

> SECAM

SECAM is the French TV system. It follows the same timing as PAL above, but encodes the
color differently once the Video decoder is set to the SECAM video standard.

> PAL/M

This is a TV system used in amongst others Brazil. It uses NTSC timing, but PAL/M color
encoding once the Video decoder is set to the PAL_M video standard.

> PAL-60

Modern European equipment can handle both 625/50 and 525/60 timings. It cannot handle
NTSC color encoding. So if you use European NTSC playback' capable equipment to play back an
American NTSC tape or DVD, they will produce a signal that retains the NTSC timing, but has both
the color encoding and the color carrier frequency converted to PAL. Modern European TV’s
understand this hybrid signal and show the video. Some game consoles also produce a PAL-60
signal instead of true PAL.
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To capture this, you need a device that understands PAL-60. Almost all devices do.

Upfortunately, many drivers won’t give you this option. If your device/driver has the option, set the
Video decoder to the PAL 60 video standard '],

2.10 USB Overview

Universal Serial Bus (USB) is a hardware interface for low-speed peripherals such as
keyboards, joysticks, scanners, printers, telephony devices, and MPEG-1 and MPEG-2 digital video.
The electrical design of USB limits the maximum cable length to 5 meters for full-speed devices and
up to 3 meters for low-speed devices. Up to 5 hubs can be connected in series to allow for an
extended cable run. Up to 127 devices (theoretical limit) can be attached to a single host computer.
The hot-swap capability allows a USB device to be plugged in or unplugged without turning the
system off. USB devices may be plugged into a USB receptacle on the PC, into a multi-port USB
hub or into a USB device that also functions as a hub for other devices.

> Data Transfer

The Full-speed USB 1.1 maximum bandwidth of 12 Mbits/sec is equivalent to a data transfer
speed of 1.5 Mbytes/sec with Hi-speed USB 2.0 dramatically increasing this to 480 Mbits/sec. A
Low-speed rate of 1.5Mbits/sec is used for HI (Human Input Devices) such as keyboards, joysticks
etc. Control, Interrupt, Bulk and Isochronous transfer modes are supported. A USB device indicates
its speed by pulling either the D+ or D- line high to 3.3 volts. The pull-up resistors at the device end
are also used by the host or hub to detect the presence of a device connected to the port.

Data signals are transmitted on a twisted pair labeled D+ and D— collectively using half-
duplex differential signaling to combat the effects of electromagnetic noise on longer lines. D+ and
D- usually operate together; they are not separate simplex connections. Transmitted signal levels
are 0.0-0.3 volts for low and 2.8-3.6 volts for high. A NRZI (Non Return to Zero Invert) encoding
scheme used to send data with a sync field to synchronize the host and receiver clocks L2,

> USB Power

The USB bus supplies 5V DC regulated power (maximum 500mA) through each port on
pins 1 and 4 (pins 1 & 5 on mini-USB). These pins are longer than the data pins to ensure that the
power connections mate first and un-mate last. Low-power devices that might normally require a
separate AC adapter can therefore be powered via the USB cable, eliminating the need for
associated AC adaptors. Bus-powered hubs derive all their power from the USB bus. Powered-hubs
are powered from their own AC adapter and provide better power distribution to downstream
devices. Port-switching USB hubs isolate all ports from each other so that a faulty device will not
cause all other the devices on the same bus to also fail. The specification provides for no more than
5.25 V and no less than 4.35 V between bus positive and negative (31
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> Plug & Receptacle Pin outs

{ : Plugs Receptacles

Series A _— Pin1
- Pin 1
" Ping

Figure 2.11: USB Series A Pin outs

> Standard USB Pin out & Cable Color Code

Table 2.1 Standard USB Pin out & Cable Color Code

[Pin Wire Color Function

| Red V BUS (+5V)
2  White D-
3  QGreen D+
A Black Ground
2.11 Video Streaming

Streaming video is content sent in compressed form over the Internet and displayed by the
viewer in real time. With streaming video or streaming media, a Web user does not have to wait to
download a file to play it. Instead, the media is sent in a continuous stream of data and is played as it
arrives. The user needs a player, which is a special program that uncompress and sends video data to
the display and audio data to speakers. A player can be either an integral part of a browser or
downloaded from the software maker's Web site (4,

Major streaming video and streaming media technologies include Real System G2 from Real
Network, Microsoft Windows Media Technologies (including its NetShow Services and Theater
Server), and VDO. Microsoft's approach uses the standard MPEG compression algorithm for video.
The other approaches use proprietary algorithms. (The program that does the compression and
decompression is called the codec.) Microsoft's technology offers streaming audio at up to
96 Kbps and streaming video at up to 8 Mbps (for the NetShow Theater Server). However, for most
Web users, the streaming video will be limited to the data rates of the connection (for example, up to
128 Kbps with an ISDN connection). Microsoft's streaming media files are in its Advanced
Streaming Format (ASF).
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; Streamm% vide('? is usu:':llly sent from prerecorded video files, but can be distributed as part of
a live broadcast "feed." In a live broadcast, the video signal is converted into a compressed digital

signa}l and transmitted from a special Web server that is able to do multicast, sending the same file to
multiple users at the same time.

» Progressive Download

Progressive Download is the most widely used video delivery method by far (in part because
it's what YouTube uses). It's also easiest to implement: just put a video on your web server and point
your player to the URL. Once a user hits play, the player immediately starts downloading the file.
The player will start video playback as soon as it has enough data to do so, but it will continue to
download until it has received the whole file (hence the progressive).
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Progressive Download

Figure 2.12: Progressive download

Progressive Download is supported by Flash, HTMLS browsers, the iPad/iPhone and
Android. On the server side, every regular webhoster support downloads, as does every CDN
(Content Delivery Network; webhosters that special in large-scale delivery). In most cases (Flash
needs a small server module), it is possible to seek in a player to a not-yet-downloaded part of the
video.

At that point which the player is be requested to play the video, the player re-downloads the
video, starting at the seek offset instead of at the beginning. We call that feature pseudo-streaming.

The simplicity of Progressive Download also has its downsides. For one, bandwidth is
wasted on data downloaded but not watched. Consider a user watching a ten minute video. They
may leave the page after having watched only one minute of the video, but at that point the other
nine minutes have already been downloaded. This means that the publisher has paid to transfer nine
times as much data as the user actually watched - an expensive proposition on a large scale.
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Another downs:ide is thf? in.ability to change the quality of the video mid-stream: once the
download starts, the video quality is locked. After switching a player to full screen, you generally
see a blurry video, because it was intended to be watched at a much smaller size. Or, when you

watch video on an iPad, your connection may switch from Wi-Fi to 3G. Playback then stutters,
because the download speeds are much lower on 3G.

In sum, Progressive Download works fine for short clips (a few minutes). For longer videos,

the downsides start to impact playback too much. Plus, live streaming is not possible, as there's no
downloadable file.

» RTSP/RTMP Streaming

Because of the downsides of Progressive Download, RTMP/RTSP Streaming is widely used
by professional media organizations like Hulu. This method uses specialized webservers that only

deliver the frames of a video the user is currently watching. No data is downloaded in advance and
data a user has seen is immediately discarded.
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Figure 2.13: RTMP/RTSP Streaming

The most widely solution is used is RTMP (Real Time Messaging Protocol), the streaming
protocol of Flash. It is supported by servers such as FMS and Wowza and most CDNs (but not by
regular webhosters). HTML5 does not include a dedicated streaming protocol, nor does the
iPad/iPhone. Android has support, for RTSP (Real Time Streaming Protocol). Unfortunately, RTSP
is not widely supported by servers and CDN.

This lack of support, especially on the server side, is the biggest drawback of RTMP/RTSP
Streaming. Most publishers do not want to maintain expensive, dedicated servers to stream their
videos. Additionally, the dedicated protocols (RTMP and RTSP) are often blocked by corporate
firewalls.
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¥ On the plus si_de,.RTMp streaming can change video quality mid-stream. This allows for
optimal -playback quality in the full screen and Wi-Fi/3G scenarios described above. However, if the
connection speed drops below the minimum bandwidth needed for the video, playback will be

continuously interrupted. Unlike progressive download, users cannot pause a video and wait for
enough data to download to ensure smooth playback.

In sum, RTMP/RTSP Streaming works great even for long-form or live video. It has specific

server and protocol requirements, which makes it less accessible and adds significant complexity
and cost as compared to Progressive Download.

> Adaptive HTTP Streaming

5Adaptive HTTP Streaming is a fairly new streaming format. It attempts to join the merits of
RTMP/RTSP Streaming (bandwidth efficiency, quality switching) with those of Progressive
Download (no special servers or protocol needed). Adaptive HTTP Streaming works by storing your
videos on the server in small fragments (a few seconds each). The player then glues these fragments
together into a continuous stream.

v

el
m video sent by server m video in buffer currently playing  Adaptive HTTP Streaming

Figure 2.14: Adaptive HTTP Streaming

At present, Adaptive HTTP Streaming is supported by both Flash and the iPad/iPhone.
Android supports it as of version 3 and support in HTMLS is currently under development. Since
Adaptive HTTP Streaming leverages standard webservers, it is supported by webhosters and CDNs
alike.

Although Adaptive HTTP Streaming eliminates many of the downsides of RTMP/RTSP
streaming and Progressive Download, it still has issues of its own, the biggest being the lack of
standardization. Because it is a new technology, there is no single, widely used implementation. The
most popular is currently Apple's HLS (HTTP Live Streaming), which is supported by the
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iPad./iPhone and Android 3.0. However, both Adobe and Microsoft have competing offerings
(Zeri & Smooth) and the MPEG consortium is working on a standard named DASH.

It's also worth noting that none of the Adaptive HTTP Streaming implementations work with
regular MP4 files. They all require your files to be converted from a regular MP4 into a specific
fragmented format. Apple, Microsoft and Adobe each supply a tool for this, but support for these
formats doesn't exist in regular video editors and transcoding tools.

In summary, while Adaptive HTTP Streaming will likely become the single video streaming

method over time, the technology is still fragmented (no pun intended) and ecosystem support is
only beginning to arrive ['*),

2.12 Video Formats and Software Applications

There are numerous video formats that we come across daily. There are some common
formats like 3GP, AVI, MPEG, RM and WMYV. Besides these common file formats, there are many
formats which might confuse you. It would be good if we know at least some of the common video
formats and software applications which can be used to open them.

Below are some of the video file formats that you might come across. We shall see what
exactly those formats are and how to open them.

> 3gp — 3GPP Multimedia File

3GP file format is developed by the 3rd
Generation Partnership Project. 3GPP and 3GPP2 are
the standards used for creation, delivery and playback
of multimedia over 3G high-speed wireless networks.
This file format is commonly used by mobile phones
that support video capture. 3GP is based on the MPEG-
4 standard which was derived from Apple’s QuickTime
format. You can use VLC media player to play 3GP
files.
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Figure 2.15: video formats

> asf— Advanced Systems Format File

ASf or Advanced Systems Format File is developed for Microsoft. This format is used for
streaming multimedia files which contains text, graphics, sound, video and animation. ASF file are
mostly Windows Media Audio and Windows Media video files. ASF file just specifies the structure
of the audio or video stream but not the encoding method. Microsoft Windows Media Player can be
used to play .asf files.
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» avi— Audio Video Interleave File

; AVI file f?rmat is developed by Microsoft and stores data that can be encoded in a number
of different codec’s. You can use codec’s like DivX to encode AVI files. AVI files can be played on

multiple players like VLC; Windows Media Player and the player should support the codec in which
the file was encoded.

» mov — Apple QuickTime Movie File

QuickTime Mqvie format is developed by Apple. it is a common multimedia format often
used for saving movies and other video files that are played on the Internet. You can use
Apple QuickTime Player to play .mov files

> mp4 — MPEG-4 Video File

MPEG-4 file format is a standard developed by the Moving Picture Experts Group which is
used in many mobiles and video players (MP4 Players) these days. The MPEG-4 video format uses
a separate compression for audio and video tracks. The video is compressed with MPEG-4 video

encoding and the audio is compressed using AAC compression. You can play MP4 files using VLC
media player.

> rm — Real Media File

Real Media is a file format developed by Real Networks. Real Media contains both video
(Real Video) and audio (RealAudio) information and is usually used for streaming media files over
the internet. rm files can be played using the Real Player.

> vob—DVD Video Object File

VOB file type is mainly associated with ‘DVD Video Movie File’. A Video Object usually
contains several streams multiplexed together: Video, Audio and Subtitles. You can use VLC media
player to play VOB files.

> wmv — Windows Media Video File
Windows Media Video is one of the major video file formats that you encounter every day.
The Windows Media file contains video encoded with Windows Media Video codec and audio

encoded with Windows Media Audio codec. You can use Microsoft Windows Media Player to play
.wmv files.
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2.12.1 Factors for Choosing the Suitable Video Format

A. File size & quality

1.

2

Digital Storage Space - To calculate the amount of storage space you will need for a
project, digital video requires approximately 200 MB per minute of footage, or roughly 12

GB per hour. Of course this varies according to your recording device and the quality it is
set to record at.

Frames per Second — The standard for FPS is 29.97, increasing the FPS allows for more
images per second thus a smoother image. Decreasing FPS will make the video a bit
choppy and not nearly as smooth.

Video Bitrate - Bitrate is a measurement of the number of bits that are transmitted over a
set length of time. Your overall bitrate is a combination of your video stream, audio stream
& metadata in your file with the majority coming from your video stream. The higher the
bit rate the better the quality the bigger it will be.

Resolution — this is the number of pixels present in the images of the video. This
determines whether your video is standard definition or high definition. The higher the
resolution the clearer the image the bigger the file.
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Fig 2.16: Resolution — The number of pixels present in the images of the video.®!
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B. Media of Transmission: deciding what codec you want to use depends on your means of

tr.ansmlt.tmg the video so others can view it. This could be an external hard drive, jump drive,
via email or uploading to a social media website/blog.

C. Choosing codec:

1) Che.ck the requirements from the internet sites you wish to upload your video file. (Much of
the internet supports a MP4 container with a H.264 codec)

2) Is your video meant for mobile applications? If so, select a codec that supports all mobile
devices (ex. Apple does not support flash videos).

3) Is your videq going to be embedded in another application? What other applications will
typically do is take the video and apply their own codec to the video so that it will be

playable within their application but that does not mean the application will understand all
types of codec.

2.13 Ethernet

Ethernet is a physical and data link layer technology for local area networks (LANS).
Ethernet was invented by engineer Robert Metcalfe. It can be defined as a protocol that controls the
way data is transmitted over a local area network (LAN). It uses wires (meaning it is not a wireless
technology).

When first widely deployed in the 1980s, Ethernet supported a maximum theoretical data
rate of 10 megabits per second (Mbps). Later, so-called "Fast Ethernet" standards increased this
maximum data rate to 100 Mbps. Today, Gigabit Ethernet technology further extends peak
performance up to 1000 Mbps.

Higher level network protocols like Internet Protocol (IP) use Ethernet as their transmission
medium. Data travels over Ethernet inside protocol units called frames. The run length of
individual Ethernet cables is limited to roughly 100 meters, but Ethernet networks can be easily
extended to link entire schools or office buildings using network bridge devices.

The wires used for a LAN are mostly those headed by an RJ-45 jack, which is similar to the
jack plugged into your telephone set, but twice as big. Some Ethernet networks use coaxial cables,
but that’s rarer, and present in rather large LANS, which span over areas between buildings. Ethernet
is by far the most popular LAN protocol used today. It is so popular that if you buy a network card
to install on your machine, you will get an Ethernet card, unless you ask for something different, if
of course that different protocol is available.
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2.13.1 Ethernet Port

An Ethernet port is an opening on computer network equipment that Ethernet cables plug

into. These ports are alternatively called jacks or sockets. Ethernet ports accept cables with RJ
45 connectors.

> KEthernet Ports on Computers:

Most computers include one built-in Ethernet port for connecting the device to a wired
network. (A notable exception, the Mac Book Air, does not but allows connecting an

Ethernet dongle to its USB port.) A computer's Ethernet port is connected to its internal
Ethernet network adapter.

> Ethernet Ports on Routers:

All popular broadband routers feature Ethernet ports. An uplink port (also called WAN port)
is a special Ethernet jack on routers used specifically for connecting to a broadband modem.
Wireless routers include a WAN port and typically four additional Ethernet ports for wired
connections.

> Ethernet Ports on Consumer Electronics:

Many other types of consumer gadgets now also include Ethernet ports for home
networking. Examples include game consoles, digital video recorders and even some newer
televisions.
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Chapter Three

Conceptual Design

Chapter contents:

3.1 Overview.

3.2 System Block Diagram.
3.3 System Entities.

3.4 Detailed Diagram.

3.5 System Operation.

3.6 Software Design.
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3.1 Overview

. .In this chapter,.we present the system design concepts for both hardware and software
including system operation, system entities, and detailed system diagram.

3.2 System Block Diagram

The g'eneral block diagram is shown in figure 3.1.The audio and video signals are firstly fed
to the transmission system.

i Vid e \ ‘
Digital TV g—|£> Transmission | Wireless Receiving
Receiver ~ _Audio, ~ System | Channel | System .
I b et ‘,_,._,‘-'} N s oS s i ,)' N o s o RN _,,-.j et - .lj

Figure 3.1: General block diagram

The transmission system is shown in figure 3.2.The video and audio signals are transferred
to serial data and fed to the microcontroller. The main transmission unit is the Wi-Fi transceiver.
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Figure 3.2: Transmission System block diagram

The receiving system is illustrated in figure 3.3 .It is mainly comprised of Wi-Fi adapter and
a software for displaying the video information.

Laptop with B Digi Display on screer
 Wi-Fi Adapter

Wi-Fi

Figure 3.3: Receiving System block diagram
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3.2.1 The challenge

1 A ch?llenging point is the interfacing of EasyCap with the micro-processing unit. Normally,
tl'flS. device is connected to the computer and it needs a special driver with software to read the
digital data from the USB port and display the video on the PC screen. However, in this project, it is

re:,quired to receive the data from the EasyCap at the micro-processing unit and then deliver it to a
distant PC or smart phone over Wi-Fi network.

3.3 System Entities
3.3.1 EasyCap

It is the part that operates as ADC. It makes the
analogue video and audio signals ready for digital
transmission over Wi-Fi networks.

3.3.2 GESBC-9302E

It is a micro processing unit on a single
integrated circuit containing a processor core,
memory, and programmable input / output
peripherals. It performs USB interfacing to
make the data ready for transmission over
Ethernet.
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Figure 3.5: GESBC-9302E
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3.3.3 Wireless ADSL Modem Router

It is used to transmit the data wirelessly
over the Wi-Fi network. This will make us able to
receive the transmitter video data, and also surf
the internet at the same time.

3.3.4 Receiving Devices

Receiving devices are devices that have build-
in support for Wi-Fi; a popular wireless
networking technology that uses radio waves to
provide wireless high-speed Internet and network
connections.

With the advancement of technology, many of
communication devices or gaming consoles now have
built in wireless capabilities, all it takes is just some
clicks and you will be connected to the Internet.

Figure 3.7: Wi-Fi Enabled Devices

It is so convenient that now you don't have to be constrained at home just to use the Internet.
As long as you are equipped with a Wi-Fi enabled device such as a personal computer, video game
console, mobile phone, MP3 player or personal digital assistant, you can connect to Internet
anywhere as long as it is a Wi-Fi hotspot.
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3.4 Detailed Diagram

Figure3.8: Detailed diagram

The diagram of figure 3.8 shows the system in a detailed view. Starting from the digital TV
receiver, the signal is driven to the TV to display the received satellite data. The signal at the same
time is taken to be as input to the designed device in analogue form.

The signal then derived to the EasyCap device to make the process of conversion of the
analogue A/V signals to digital stream of bits which is transferred serially to the USB port. The
serial data should be made ready to be sent through a Wi-Fi transmitter. This is done by using the
micro-processing unit to perform preparing and delivery of digital data.

After that, the signal is transferred wirelessly using Wi-Fi transmitter, access point or
wireless router to the other side of transmission; the receiving devices. At this side, data is received
at every Wi-Fi enabled device. This allows watching, editing, and storing this video data for future
usage.

The receiving devices should have the suitable programs to display the video, or store and

edit. These programs are unique for the different devices according to the type and operating system
of that device.
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3.5 System Operation

In this section, more information about the system operation is provided.

3.5.1 EasyCap

The operation of EasyCap device is to take the analogue video and audio signals from the

digital T.V receiver, and then performs analogue to digital conversion (ADC) through the process of
digitization.

Then it combines the video and audio digital data into a serial synchronized stream of digital
bits which can be played using USB enabled devices.

The EasyCap device needs a power source of +5V DC and Max current of 500mA associated

with two pins, the other two pins contains the digital data; one for sending and the other for
receiving data.

3.5.2 GESBC-9302E

The GESBC-9302E is a micro-processing unit that makes processing operations on the
incoming digital serial data to interface between the USB dongle and the Wi-Fi router, performing
serial interface to make the data ready for sending through Wi-Fi network.

3.5.3 Wireless ADSL Modem Router

This device provides an internet gateway and the communication between the designed
system and the other receiving devices i.e. Laptops, Smart Phones, etc...

3.5.4 Receiving Devices

After the data is streamed through the Wi-Fi device, the data will be transferred to the
receiving device which is Wi-Fi enabled. Those receiving devices are used to read the data and do
some operations to play this data as a live video; this can be done after connection with the Wi-Fi
transceiver with a prober signal quality.

It is a must for those receiving devices to have the needed software to be able to
communicate and read the data to make it ready for human use. This can make it possible to play,
edit, or even store the received data.
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3.6 Software Design

The software design contains brief description about the programs and programming
languages that are used in this project. Programming is an essential step to control and enabling the
used devices and equipments to do their job correctly.

Software design divided into three categories depending on the order and place of the
hardware th.at ne.eds to program. Starting with the programming the GESBC-9302E to interface the
Eas.yCap with microprocessor. Then we need to program the micro-processing unit to enable it for
taking the data from EasyCap and deliver it to Ethernet adapter. Finally, at receiving devices it

should .be softvyare or an application to handle the received data over the Wi-Fi network and
displaying the video on the screen.

3.6.1 Interface of EasyCap to GESBC-9302E

In this part we describe three different interfaces for communication implemented in the
GESBC-9302E module. One of the three interfaces has to be chosen.

3.6.1.1 UART

= Classical RS232 interface (after voltage conversion) with full 9-pin serial port.

= For ordinary communication we need necessarily just 5 pins — RxD, TxD, GND (RTS and
CTS have to be pulled down to the ground through resistors).

=  LVTTL (3,3 V) voltage levels, but TTL (5 V) tolerant.

= Baud rate is settable from 300 till 1 MBd (after reset is always set to 9600 Bd).

= On the Fig 3.9 is shown UART reception waveform (the upper part) and the transmission
waveform. ;

D € C O O G G CVe e /55

txden / \ /
w o [ EXE N ED X o /5

Figure 3.9: Sequences on the pins during reception and transmission of one byte
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3.6.1.2 SPI

Uses four pins four pil’lS SCLK (Serial Clock), SDI i i
t SDO (Serial Data
t t), ( 1 5 t). ) (Serlal Data Input), ( rial

= Can operate with the clock (SCLK) frequency up to 12 MHz.

Differs from other implementations, because it uses 13clock sequence to transfer a single
byte of data.

= On i[he Fig 3.10 is demonstrated slave data read cycle (the upper part) and slave data write
cycle.

STATUS f END
Fv;’\_l\
%
|

Figure 3.10: Slave data read cycle (upper part) and slave data write sequence on the SPI bus

3.6.1.3 FIFO

= Parallel FIFO (First In First Out) bus.
= Contains data pins DO — D7 and pins RXF#, TXE#, RD#, WR to control the data transaction.

= On the Fig.3.11 is FIFO read cycle (the upper part) and FIFO write cycle (time values of the
data transaction (T1 — T6) are different for the read write cycle.
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Figure 3.11: Read cycle (upper part) and write cycle sequence via FIFO interface

3.6.1.4 Basic features of the GESBC-9302E

The GESBC-9302E micro-processing board uses the Cirrus Logic EP9302 as the core processor

on this development board. The top-level features of EP9302 processor are the following:

e ARM920T RISC Core Processor.

» 200 MHz / 200 MIPS Performance.

¢ 16 Kbyte Instruction Cache.

* 16 Kbyte Data Cache.

* 100 MHz System Bus.

* 16 bit SDRAM Interface (Up To 4 Banks).
* 16 bit SRAM / FLASH / ROM Interface.
» Serial EEPROM Interface./

* 10/ 100 Mbps Ethernet MAC.

e Two UARTs.

e Two-port USB Host.

* SPI Port
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3.6.2 Programming Module

; An application programming interface (API) is a specification intended to be used as an
interface by software components to communicate with each other. An API may include
specifications for routines, data structures, object classes, and variables. An API specification can
take many forms, including an International Standard such as POSIX, vendor documentation such as

the Microsoft Windows API, the libraries of a programming language, e.g. Standard Template
Library in C++ or Java API.

An API differs from an application binary interface (ABI) in that an API is source code

based while an ABI is a binary interface. For instance POSIX is an API, while the Linux Standard
Base is an ABI.

3.6.2.1 API in object-oriented languages

In object-oriented languages, an API usually includes a description of a set of class
definitions, with a set of behaviors associated with those classes. This concept is associated with the
real functionality exposed, or made available, by the classes that are implemented in terms of class
methods (or more generally by all its public components hence all public methods, but also possibly
including any internal entity made public, like fields, constants, nested objects, enemas, etc.).

The API in this case can be conceived as the totality of all the methods publicly exposed by
the classes (usually called the class interface). This means that the API prescribes the methods by
which one interacts with/handles the objects derived from the class definitions.

More generally, one can see the API as the collection of all the kinds of objects one can
derive from the class definitions, and their associated possible behaviors. Again: the use is mediated
by the public methods, but in this interpretation, the methods are seen as a technical detail of how
the behavior is implemented.

For instance: a class representing a Stack can simply expose publicly two methods push() (to
add a new item to the stack, and pop() (to extract the last item, ideally placed on top of the stack.

In this case the API can be interpreted as the two methods pop() and push(), or, more
generally, as the idea that one can use an item of type Stack that implements the behavior of a stack:
a pile exposing its top to add/remove elements. The second interpretation appears more appropriate

in the spirit of object orientation.

This concept can be carried to the point where a class interface in an API has no method§ at
all, but only behaviors associated with it. For instar}ce, ‘the Java lat}guage and Lisp @rogrammmg
language) API include the interface Serializable, W.hlch is a .marker.mterface that requires that each
class that implements it should behave in a serialized fashion. Thls does not require to have any
public method, but rather requires that any class that implements it to have.a'repre.sentatlon that can
be saved (serialized) at any time (this is typically true for any class containing simple data ar.1d no
link to external resources, like an open connection to a file, a remote system, or an external device).
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afillmll(';légrrtnhii Ze};)awor of an object in a concurrent (multi-threaded) environment is not
necess yh bl ed by specific methods, belonging to the interface implemented, but still
belongs to the or that Class of objects, and should be described in the documentation.

' In this sense, in object-oriented languages, the API defines a set of object behaviors, possibly
mediated by a set of class methods.

e Iq such languages, the API is still distributed as a library. For example, the Java language
11b.rar1es include a set of APIs that are provided in the form of the JDK used by the developers to
build new Java programs. The JDK includes the documentation of the API in JavaDoc notation.

The quality of the documentation associated with an API is often a factor determining its
success in terms of ease of use.

3.6.3 Data processing and preparing for Ethernet interface:

At the micro-processing unit commands in C++ language and libraries should be installed on
it to enable handling the data format that comes from USB port and rearranging it in packets for
transferring it over the Ethernet port.

The first step is to take the serial data from EasyCap and process it to enable streaming it.
This was done by studying the drivers of EasyCap and analysis them to build a library contains
C++ commands for controlling, synchronization and session initiating. The full code is attached in
the appendix.

The second step is to deliver the digital data from the board to the Ethernet line. The data
arranged in packets to transfer it over the network. This job is done by build-in Ethernet adapter, but
we should define important parameters like data transmitting port and method to generate the IP
address.

42




3.6.4 Video Displaying Module

: To re.ceivg the }’idef) anq watch it, we need a video player to do the job. The software that
will be used in this project is a video player with advanced options. It is called “VLC media player”.

The software should be configured to define the source of streaming, this can be done by

entering the IP address of the device and its port number as we program it previously, see the
following figure.

.. Open Media

l (I File i (E) Disc | %5 Network | f Capture Device

Network Protocol
Please enter a network URL:

http://192. 168.1.101:8080

xample.com/stream.avi

mms: {fmms.examples.com/stream,asx
rtsp:ffserver.example.org:8080/test.sdp
http: /fwww. yourtube.comfwatch?v=ga64x

Figure 3.12: VLC Video Player advanced options
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Chapter four

Detailed System Design

Chapter contents

4.10verview.
4.2 Detailed System Diagram
4.3 System Components.

4.4 System Implementation.

44




4.1 Overview

Through the last three ch
BPR will be designed. Chapters we study and create a complete image about the system

Firstly, we create the general idea of the system, by searching and collecting information

about TV systems, available technologies and h i -
R vailable part in details. g ardware to be used in the project .Then we study

In this chapter we will make a complete design of the system by making connection between

ea.ch part of t.he system to get the required system design, and show pin’s connection in each part
with the required program and software to communicate.

4.2 Detailed System Diagram

- - I a
EasyCap Device olofe 2] 1 .
GESBC-9302E i IGii
> S | o
<R (o]l
<0 | o

; i @
Ethernet st | B
[ MBS E i

C o &) ,

Figure 4.1: Detailed System Diagram

In figure 4.1 we see the intended system in detailed view, which specifies the system
connection between system components.

The signal is derived to the TV to display the received satellite data and at the same time the
signal is taken to be as input to the designed device in analogue form.

The signal then derived to the EasyCap device to make the process of conversion of the
analogue A/V signals to the USB port. The serial data should be made ready to be sent through a
Wi-Fi router.

After that, the signal is transferred wirelessly using Wi-Fi router to the other side of

transmission; the receiving devices. At this side, data is received at every Wi-Fi enabled device.
This allows watching, editing, and storing this video data for future usage.
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The receiving devices should have the suitable programs to display the video, or store and

it. These pro i - . : ;
chi‘ltthat j :Vife' grams are unique for the different devices according to the type and operating system

4.3 System Components
4.3.1 Digital Satellite Receiver

The end component in the
entire satellite TV system is
the receiver. The receiver has four
essential jobs:

Figure 4.2: Digital Satellite Receiver

1) It decrypts the encrypted signal: In order to unlock the signal, the receiver needs the proper
decoder chip for that programming package. The provider can communicate with the chip,
via the satellite signal, to make necessary adjustments to its decoding programs.

2) It takes the digital MPEG-2 or MPEG-4 signal and converts it into an analog format that a
standard television can recognize: In the United States, receivers convert the digital signal to
the analog National Television Systems Committee (NTSC) format.

3) It extracts the individual channels from the larger satellite signal: When you change the
channel on the receiver, it sends just the signal for that channel to your TV. Since the
receiver spits out only one channel at a time, you can't tape one program and watch another.

In our system the signal is fed to the system through the A/V interface in the Receiver.

4.3.2 EasyCap

The EasyCAP USB 2.0 Video Adapter with Audio,
it can capture High-quality video and audio file direct by
USB 2.0 interface without sound card. However, the
external power is unnecessary. This device is responsible
for converting the analog Audio/Video signal to digital
form to be ready for transmission over USB port.

Figure 4.3: EasyCap Audio Video device
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4.3.3 GESBC-9302E

The GESBC-9302E is a low cost |

compact sized micro-processing unit
based on Cirrus Logic EP9302 processor.
With a large peripheral set targeted to a
variety of applications, the GESBC-
9302E is well suited for industrial
controls, digital media servers, audio
jukeboxes, thin clients, set-top boxes,
point-of-sale terminals, biometric security
systems. The heart of the GESBC-9302E
is the EP9302 which is the one in a series
of ARM920T based processors. The
ARMO920T microprocessor core with
separate 16 Kbyte 64-way set-associative
instruction and data caches is augmented
by the coprocessor.

s ) madi S8
LB TR
TR y

4

IR

~

Figure 4.4: GESBC-9302E Micro-processing unit

The EP9302 is a high-performance, low-power RISC-based device built around a single
ARM920T microprocessor core. The ARM920T on the EP9302 functions with a maximum
operating clock rate of 200MHz and a power usage between 100mW and 750mW (dependent upon
clock speed). The ARM core operates from a 1.8V supply while the I/O operates at 3.3V. A high
performance 1/10/100 Mbps Ethernet Media Access Controller (EMAC) is included along with
external interfaces to SPI and I12S Audio. A two-port USB host and two UARTS are included as

well.

4.3.4 Wireless ADSL Modem Router

This device is commonly used to provide access to
the Internet or a computer network. It does not require a
wired link, as the connection is made wirelessly, via radio
waves. It can function in a wired LAN (local area
network), in a wireless-only LAN (WLAN), or in a mixed
wired/wireless network, depending on the manufacturer

and model.
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" u;r; tﬁzrts’;?;(i:t ltt ;15 used to transmit the data wirelessly over the Wi-Fi network. This will
make ve the transmitted video data, and also surf the internet at the same time.

4.4 System Implementaion

Here we describe the GESBC-9302E working environment and familiarizes its components and
functionality.

4.4.1 Assembly and Connections

In order to use the GESBC-9302E the user must first assemble and connect the peripherals to
the GESBC-9302E, as described in the following procedure.

1) Place the GESBC-9302E on a static free surface.

2) Make sure all of the jumpers are in the factory default position.

3) Connect 5V regulated power supply to the board.

4) Connect null modem serial cable between GESBC-9302E UART 1 and PC/terminal serial port.
5) Launch a terminal emulator, such as HyperTerminal, or minicom, on the PC configured to
connect to the serial port of the GESBC-9302E. Configure the serial port with the following
parameters: 57600 bits per second, 8 data bits, no parity, 1 stop bit, no flow control.

. | Por Setings |
3 New Corneclian

Enler a name =nd chooxs an con for the conrecton { i l57ﬁm 3 l
Rl
{RSKSH7201_Etherre)_Tuicnal ] e 5
# FERRD
__,_.‘ﬂ.-.,_.T, Stop bits: l'l‘ ot v ‘
(o [ e 1] | Fiow corvl: TR |

(or [ cma J[ awv |

Fig 4.6 Hyper Terminal program settings
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4.4.2 Operation

l;fhe star'tup prqcedure for the GESBC-9302E is straightforward. First, the connection of the
BRRIED NAness 15 requ{red_ Second, the null modem serial interface cable must be connected to the
UART!1 connector. It is recommended that all other cables be tested to determine they are properly

seated. A few seconds after applying power to the GESBC-9302E, debug information will be
displayed on the terminal program. The following figure shows what this should look like.

D - Hyper TOHmInAINAG IR RER T 1 0 o e

hub.c: USB hub found

hub.c: 3 ports detected

Initializing USB Mass Storage driver...

usb.c: registered new driver usb-storage

USB Mass Storage support registered.

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICHP, UDP, TCP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 2848 bind 4096)
NET4: Unix domain sockets 1.@/SHP for Linux NET4.0.
NetWinder Floating Point Emulator V8.97 {double precision)
RAMDISK: Compressed image found at block 0

length error<6>Freeing initrd memory: 6144K

VFS: Mounted root {ext2 filesystem).

Freeing init memory: 44K X
init started: BusyBox v1.00 (2005.07.19-12:30-0000) multi

Please press Enter to activate this console.

BusyBox vl1.00 (2005.@7.19—12:@0+0@@0) Built-in shell (ash)
Enter 'help’ for a list of built-in commands.

B

Help e ] P

File Edt YView Cel Transfer Help e x|
DIl 5(8] i

]

-call binary

IConnecl:ednzoz:zs [ANSTW F760080-1  [SCROL  [CAPS  NUM  [Capture [print acho

Figure 4.7: Debug information

4.4.3 Configurations

Jumpers are used to configure the GESBC-9302E to operate in different mode. The-

following table lists all the settings for each jumper.

Table 4.1 System configuration

Jumper | Description
2 Boot mode:

connect pin 1 and 2 - serial boot
connect pin 2 and 3 - flash boot

o LRI

SW1 Reset switch header
LED3 Power indicator LED header
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4.4.4 Software Description

. %‘1‘: Pr;’t‘”des ,‘“f;’fg’aﬁor{ regarding the software that is shipped with the GESBC-9302E
Board. software included with the board is Linux with a few test applications and network

utilities. The Linux software provides the user with the ability to test some of the subsystems on the

GESBC-9302E board. The download utility provid . : -
flash memory on the GESBC-9302E. P es a means to program a binary image into the

- GESBC-9302FE Linux Code

The pre-programmed software provides the user with the opportunity to test some of the

subsystems on the GESBC-9302E via Linux. This software is programmed into the system FLASH
located on the board prior to shipment.

- Serial Port Interface

The functionality of the serial interface can be demonstrated by looking at the debug
messages while the system boot-ups and operates.

- USB Interface

The functionality of the USB interface can be shown by hooking up a user supplied USB
device.

- Ethernet Interface

Ethernet is automatically detected by the Linux kernel and a DHCP client will try to lease
network address from connected DHCP server.

4.4.5 Download Utility

The download utility provides the user with a tool for programming the flash memory on the
GESBC-9302E with a binary image. The following procedure will allow in-circuit programming of
the flash memory via the EP9302 processor:

1) Power the board off.

2) Connect null-modem serial cable to UARTI.

3) Set jumper 2 to connect pin 1 and 2 (JP2 factory default is pin 2 and 3).. . :

4) Run download utility (assuming download.exe located in same directory as binary image)
download binary image_filename.bin

5) “Waiting for board to wake up...” message is displayed.

6) Power the board on. :

7) Messages displayed regarding erasing, then programming the ﬂash._ :
8) “Successfully programmed binary_image_filename.bin” message displayed upon programming
completion.

9) Power the board off.

10) Install jumper on pin 2 and 3 of JP2.

11) Power the board on.
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4.4.6 Loading Linux Kernel and root File System

The Redboot boot-loader provides two ways to load Linux kernel and fi
FLASH memory, by serial connection. A fter power on the GESBC-9332E1
message should be shown on the terminal console on the host PC connected t
board.
+FLASH configuration checksum error or invalid key
EP93xx — no EEPROM, stati i i
e B fouidESA, or RedBoot config option.
RedBoot (tm) bootstrap and debug environment [ROMRAM]
Non-certified release, version v2 0 - built 07:39:29, Dec
18 2004 + :
platform: Cirrus Logic EDB9301 Board (ARM920T) Rev A
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x00000000-0x04000000 available

FLASH: 0x60000000 - 0x60400000, 16 blocks of 0x00040000
bytes each.

RedBoot>

le system into
board, the following
o the GESBC-9302E

. It’s possible to use bootp of Redboot to acquire network address automatically. For situation
it is not available, the following procedure can be used to configure a static IP address for the SBC.

RedBoot> fconfig

Run script at boot: true

Boot script:

Enter script, terminate with empty line

>> fis load ramdisk

>> fis load zImage

>> exec -r 0x800000 -s 0x300000

>>

Boot script timeout (1000ms resolution): 1

Use BOOTP for network configuration: false

Gateway IP address:

i9@a1l TP address: 192.168.1.2

Local IP address mask: 0.0.255.255

Default server IP address:

DNS server IP address:

Set eth0 network hardware address [MAC]: true

eth0 network hardware address [MAC]: 0x00:0x00:0x00:0x00:0x80:0x21

GDB connection port: 21211

Force console for special debug messages: false

Network debug at boot time: false :

Update RedBoot non-volatile configuration - continue (y/n)? vy
Erase from Ox60780000—0x60781000:
Program from 0x03fbe000—0x03fbf000 at 0x60780000:

RedBoot>

The Redboot FLASH file system must be initialized in order to store data in the FLASH file
system. The following procedure is used to initialize the Redboot FIS.

RedBoot> fis init _
Bbout to initialize [format] FLASH 1
*%* Tnitialize FLASH Image System

mage system - continue (y/n)? y
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Warning: device contents not eras
_ Erase from 0x607coooo—0xeoaoo§(§6.Some blocks may not be usable

program from 0x03fbf000-0x03ff
.o £000 at 0x607c0000:

4.4.6.1 Load Root File System

The default conﬁgurat.ion of GESBC-9302E is using part of SORAM as RAM disk for Linux
root file system. The .RAM disk Image must be stored in the on-board FLASH memory and loaded
by Redboot for the Linux kernel. The image must be loaded into dynamic memory before it can be

S 1o the on boarc! FLASH memory. To load the ramdisk file to SDRAM, enter the following
commands at the terminal console, ?

load -v —r —b 0x800000 -h tftp host ip ramdisk file name

where o e B

-v : verbose

-r ; binary format

-b : base address in memory

for serial port download, the command is,

load -v -r -b 0x800000 -m ymodem

Immediately after entered the above serial download command, start Y-Modem transfer on the terminal
program, the download process should start. The above commands will load ramdisk file into on board
SDRAM. To store the image into non-volatile FLASH memory, use the following command,

fis create -b 0x800000 -1 <ramdisk file length> ramdisk file name

where =

-b : is the memory base address

-1 : is the ramdisk size. It can be calculated by subtracting the end address from the base address from the
Redboot response when loading the ramdisk file. The ramdisk_file_name can be any arbitrary name. To

verify the image has been stored correctly in the FLASH memory, use the following command,
EEEsE 15 st

4.4.6.2 Load Linux Kernel

The kernel image must be loaded into dynamic memory before it can be stored in the onboard
FLASH memory. To load Linux kernel, issue the following command at the terminal console connected
to the GESBC-9302E board; The host computer should have tfpt server running and Linux kernel and
file system file stored in the #fip root directory.

load -v -r -b 0x80000 -h host_ip_address kernel image_name
where

-V : verbose

-r : binary format

-b : base address in memory : :
The above command will load Linux kernel image file into on board SDRAM. To store the image into

; : d

non-volatile FLASH memory, use the following commanc, :

fis create -b 0x80000 —1’<kernel_image_length> kernel image_name
where

=b: i d :
-1: :z tt}}llz IE:;ESHHEZZZ iciizfsli can be calculated by subtracting the end address from the base address

from the Redboot response when loading the kernel image file. The kernel image_name can be any

arbitrary name. To verify the image has been stored correctly in the FLASH memory, use the following
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command, fis list , multiple kernel images
memory when memory space permits. g¢s or root file systems can be stored in the on-board FLASH

4.4.7 USB Configurations

The GESBC-9302E provides two USB host connections. The EP9302 USB host controller is
f;onﬁgured for two root hub ports and features an integrated transceiver for each port. The EP9302
integrates two USB 2.0 Full Speed host ports. These ports are fully compliant to the OHCI USB 2.0
Full‘S'peed specification (12 Mbps). The controller complies with the OHCI specification for USB
Revision 1.1. The USB ports are brought out by a standard double deck USB type A connector.

Widespread adoption of Linux in embedded devices translates to a demand for a robust
debugger and development tools that are delivered at the highest level of integration. Embedded
Linux dev.elopment tools include full, royalty free source code of the embedded Linux kernel,
bundled with a state of the art debugger, cross tool chains, and productivity tools, all integrated in a
modern easy to use graphical environment. Available on Linux hosts, Products are positioned to

delive.r complete fiebugging coverage of device drivers and applications utilizing threads and shared
libraries, from a single debug connection over high speed Ethernet.

The Arriba embedded Linux distribution is guaranteed to be fully tested for compatibility
with the Arriba source debugger and build environment. Together, they provide developers with a
comprehensive environment to rapidly and reliably bring products based on embedded Linux to
market.

Use following steps to use USB drive as root file system,
1) Press CTRL-C to stop any Redboot script when power up the board.
2) At Redboot command prompt, load kernel image from FLASH memory using following

command, fis load zImage or load it from TFTP server using following command, load -r -v
-b 0x80000 -h <TFTP server IP address> <kernel image file name>

3) Use the following command to boot system use USB drive as root file system.
a) 2.4.21 kernel with USB root file system patch
exec -c "console=ttyAMO root=/dev/sdal"

b) 2.6.x kernel
exec -c "console=ttyAMO root=/dev/sdal rootdelay=15"

Depending on the USB drive and system configuration, the delay time can be adjusted to
obtain best result. All GESBC-93xx boards come with pre-build kernel that has USB storage option
enabled. If you build your own kernel please make sure the USB storage and SCSI are configured in

order to use USB drive.

The driver of EasyCap device now can be downloaded as a code in .h file format to the unit
to have the ability to read the net data of the device. This makes the EasyCap work properly so we

can deal with the data it produce in the digital form.
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4.4.8 Data Delivery inside GESBC-9302F

Configuration of the micro-processin
EasyCap device on it should be done to com
unit to recognize EasyCap device and the in
to make the incoming serial d

gl unit GESBC-9302E and downloading libraries for
picie 'the project. This will enable the micro-processing
structions for controlling data flow from it which leads

ata is meaningful for the GESBC-9302 i
. 5 : - E. After the data received from
serial USB port of the EasyCap device, the micro-processing unit delivers it to Ethernet adapter. The

Ethernet adapter divides the data to small pieces and then arranges them in frames that contain the

source and destination addresses. When the fra
. mes are re
over Ethernet cable. ady, the adapter sends them to the network

4.4.9 Ethernet Configurations

. The GESBC-9302E is shipped with support for a complete Ethernet interface. The EP9302
contains a MAC subsystem that is compliant with the ISO/TEC 802.3 topology for a single shared
medium with several stations. The Media Access Controller (MAC) within the EP9302 supports
1/10/100 Mbps transfer rates and interfaces to industry standard physical layer devices. The GESBC
9302E is shipped with the ICS1893AF 100Base-X / 10Base-T Transceiver device which, along with
a RJ45 connector provides the physical layer interface.

4.4.10 Receiving Devices Configurations
4.4.10.1 Steps for connecting to Wi-Fi Network

It only takes a few steps to learn how you can connect your device to the Wireless Network.

Step 1: Turn on the WIFI on your device and browse for
available wireless networks around you.

| Not connected refresh

dj ' l Connections are available
]

A window with available network connections will | Dial-up and VPN
open. As you can see from the screenshot below, the list is | 14axs
split by the type of available network connections. At the
top you have dial-upand virtual private  network
(VPN) connections, while at the bottom you have a list with | Wireless Network Connection
all the wireless networks which Windows 7 has detected. To | cip Home
refresh the list of available networks, click on the button §
highlighted in the screenshot in Figure 4.8.

Vodafone Mobile Connect

cisco

TRENDnet

You can scroll down through the list of available
networks. If you leave your mouse cursor over a network
for a second, you will see more details about it. Windows 7

Other Network

Open Network and Sharing Center

Figure 4.8: Networks available screenshot
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will show the following: network name, si v
and its Service Set identifier (SSID). 'gnal strength, the type of wireless security used (if any)

Step 2: Identify the name of your wi .
s Vl\),ork, ¥ ireless network (SSID) and click to connect to the wireless

! Not connected ¥g 12 i
Once you decided on whi ' |
l}f K ; hich network to ! dﬂ:‘]Connecﬁons are available
connect to, click on it. If you plan to use that .
network in the future, make sure you check the Dial-up and VPN P
box that says ‘Connect automatically'. This way, :
when you start your laptop next time, in the same it &
area, 1t will automatlcally connect to this wireless Veodafone Mobile Connect Z=4
network  without requesting any manual - =
o . . Ni = Network -
intervention. Next, click on the Conmect button. Wireless Network Connection A
Cip Home __1'3]
Deru 1"_4i';
cisce

Nzme: Doru

TRENDnet Signal Strength: Poor
Security Type: WPA2-PSK
Other Network Radio Type: 80211g
SSID: Doru

Open Network and Sharing Center

Figure 4.9: Network Identification

Step 3: Once you click Connect, you will usually be prompted for the password.

NOTE: Public networks usually do not require password.

e T
pERE

Type the network security key

You will be asked to enter the
security key. Ask the administrator of
the network for the wireless security
key or, if you are in your own home
network, take it from the control panel
of your router. If you are in a public
place, it is best to check the 'Hide
characters 'box so that other people
don't see what you are typing. Then
type the security key and click on OK.

Security key: |

‘-—) [T] Hide characters

[ox ]

Cancel

Figure 4.10: Network security Key
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Step 4: Once you have successfully connected to 4 Wi

automatically connect to that network the next time yo;Fallrr:itr\:vgrll(gWith st
e.

Step 5: Before connecting to wireless network we must know:

If you are public Wi-Fi, connect to the wire]
The more green bars you see on the signal strength,

are using your home wireless network, make sure y
or near microwave oven.

ess network with the strongest signal strength.
the better connection speed you will get. If you
our router is not positioned behind a thick wall

There are three basic types of encryption: WEP, WPA and WPAZ2. It is best to use WPA?2 as

it is the most secured encryption. A "hidden" wireless network is a network whose router has been
configured not to broadcast the SSID.

4.4.10.2 Video Player Configurations

To display the channels and watching them you could use video player with advanced

options related to the networks. In this project we use a free video player called “VLC media
player”.

After downloading the software freely from the internet and installing it on a computer or
any Wi-Fi enabled devices; there are steps to configure the player before you can play and watch the
channels:

1) Check the IP address of the designed device. This could be done by checking the routing
table in your router which our designed device is connected to.

2) @pen: the player and then _
open the menu “media” on S VLC mech Py
the top bar of player. Then [Media] Plajosck Audo s 3

click on “Open Network {»| OpenFile.. Ctrl+0
Stream” as shown in figure |} OpenFeldet. CuleF Duraion  Album
4.8 (=) i L1120
Open Network Stream...
o OpenGop
3) After that a window is (5] Open (advanced)... Ctrl+Shift+O
appear asking you to enter |
t}fé) network [%}zL Enter the Open Location from cliphoard CulsV
= Q . X ’
IP address for the designed Open Recent Medi2
device that you got before Save Playlist to File.. CtrleY
in step 1 with port number oy s
21211 separated by colon.
Quit at the end of playlist
X Qut Ctd+Q

Figure 4.11: VLC Player “media” menu




4) Finally, click on play,

wait a seconds and eni :
i njoy watchin i-Fi
enabled device or even any computer connected to);he networgk 3 e

- ;
| = Open Media

[E]File | (=) Disc\] !;!NehNorrm

.~ Network Protocol

| Please enter a network URL:

hept/oziaeed.z2piEl . . —

"".jxample.com/stream.avi '}I
.examples.com/stream.asx
r.example.org:8080/test.sdp
ourtube. com/watch?v =gg64x

Show more options

Figure 4.12: IP address and port configurations

4.4.11 Final Real Implementatiom

The system after the overall implemntation is depected in the following picture.

| iving System
Transmission System Receiving Sy:

Figure 4.13: The overall designed system
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Chapter Five

Testing and Results

Chapter contents

5.1 Testing Scenarios.
5.2 Experiments Setup and Configurations.
5.3 Collecting Results.

5.4 Results Evaluation and Discussions.
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5.1 Testing Scenarios

There are many scenarios for testin
different cases including number of served d
distance between the transmitter and the rec

t :
egvi:ee Syste.m 3 Th‘“:Se scenarios are done according to
eiver SS’ quality qf video, environment conditions and the
- So the testing scenarios will be as the following:

1) Increasing number of receiving devices while
designed system.

watching the quality and performance of the

Figure 5.1: Multiple Receiving Devices

s point or router and write down the results.

2) Changing the distance from acces
etwork and observing the effect on the watching TV

3) Making additional traffic on the n
channels at the receiving devices.

59




5.2 Experiment Setup and Configurations

. ' ¢ and starting watching TV channels on single
receiving device we shall make Some experiments and take the results. The experiments and their
detailed procedures as the following:

1) While the first receiving device is
device and notice the difference. Inc
until the quality of video and the p
write down the results.

playing the TV channels, play the channels on other
rease the number of receiving devices by one each time
erformance of the system become unacceptable. Then

2) Play the TV channels near the transmitter, then start walk away with the receiving device
until the coverage of the Wi-Fi network ends. Examine the effects of the distances on the
system performance.

3) Start downloading a file or use the internet in the same time with watching TV channels on

receiving devices. Use different speeds for download and watch what happen for the
performance of the designed system and then take the results.
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5.3 Collecting Results

Table 5.1 shows the results in first ex

erim .
channels on the same network. periment by adding more received devices to watch TV

5.3.1 System Performance Measures

The evaluation of syste
o :
y performance is based on the standards we define in the next points

1) Very good is rated as (10) this i
. ; ) this is the N
signalis very clear and withno o ;31 é(;::sal case of transmission, in this case the video

2) Good perft i
performance is rated as (7-9); the quality of this grade is shown in figure 5.2

Media Playback Audio Video Tools View Help

P TR AR B wrana

] W W P8

Figure 5.2: Good Video Quality
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3) Acceptable perform i
) ance is rated as (5-6); the quality of this grade is shown in figure

Media Playback Audio Video Tools

PEUTERIETE - P S

1l Wl B8 59 —

Figure 5.3: Acceptable Video Quality
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4) Bad performance is rat
5ud ed as (less than 5) ; the quality of this grade is shown in figure

"Media Playback Audio Video Tooks View Help

[l HEW BR E2 L 56 .
Figure 5.4: Bad Video Quality
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53.2 Testing Results Tables

Table 5.1: Experiment one results

Number of System | Pi a
receiving Performance icture Quality Sound Quality
devices
1 8
9
2 8 5 1
T
3 8 9
| - : 9 ’
|- J 8 6

Table 5_.2 shows the results in second experiment at different distances between the receiver
and the transmitter.

Table 5.2: Experiment Two results

Distance System Picture Quality Sound Quality
between the Tx Performance
and Rx (m)
0.5 9 9 8
2 8 9 7
4 8 9 7
8 8 8 7
12 6 6 6
16 5 5 5

Table 5.3 shows the results in third experiment at different speeds of downloading a file and
the performance of the system.

Table 5.3: Experiment Three results

Notes

Downloading speed | System Performance

. The effective bandwidth of the Wi-Fi network is
5 approximately 25 Mbps; this will serve our system
;8 and internet access with no problems.

90

__ B

O |\O|\O|\O|\O
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5.4 Results Evaluation and Discussions

From the previous section we build an id
. : . €a about the overall perfor i
is determined b'y the quality o_f the received video, processing'delap and manclf Of.the.SYStem’ e
picture and audio of the transmitted video. : e

5.4.1 Delay Analysis

5 After the analysis of results. we conclude that the system has an acceptable delay between the
traditional TV and our system. This caused by the processing in the hardware, starting from signal

processing and conversion into digital form in the EasyCap device. Another factor of delay is the
traffic on the network that has queuing problems.

The overall delay in the implemented system is estimated by 3 to 5 seconds. This delay
doesn’t affect the performance on a single receiving device.

5.4.2 Synchronization Analysis

Analysis and testing of the system shows that, there are no synchronization problems in the
received video between the sound and pictures but sometimes the sound is played first and then the
picture at the beginning of watching.

5.4.3 Quality Analysis

The experiments on the quality of the video show that tl}e quali:ty of the received v.ideo
decreased mainly by increasing the distance between the receiving devices -anq the transmitter,
another factor is the obstacles in the path of the signal of transmitter. The qua-th. is pot affected by
the number of users. Also the audio signal is affected by noise, resulted from digitization process.
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Chapter Six

Conclusions and Future worl

Chapter contents

6.1 Project Summarization.
6.2 Conclusion.

6.3 Future work.
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6.1 Project Summarization

The data after conversion to digital is processed by micro

: -processi i i
by Ethernet port to any router or access point which has Wi-Fj infraI:tructur;1 g

At receiving devices, it should be a software or ap

: . lication that i
the network and display it on the screen. z Fecateiomidenicaairon:
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62 Conclusion

Finishing this project was a dream for us, becay

h step of work. We learned a lot of things, especiall

ea%eal with any problem and solve it even ifjt looks i
to

$€ many problems had faced our team across

Y in electronics and technology sides and how
mpossible to be solved.

Working as team through these two semester:

s taught us skills to work with other people and
how to share the knowledge that one has with other
0

members of project team.

Essential thing that we have faced is the difficulty of getting the required components and
des for the used devices because many of the devices are commercial and the source code is not
co
free.

After we implement our system, we conclude that our system can handle video stree}min%
internet surfing perfectly. Also, number of receiving devices doesp’t affect the quality o
andei:::id video because the data rate supported by Wi-Fi 802.11g is very suitable.
rec

Performance of the designed system is affected by the power of the Wi-Fi signal on
receiving devices.
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6.3 Future work

fiticroiare possible ideas for improvement our designed system in future. This could be done
us or by anyone want to make our system more efficient and reliable. Some of these ideas are
Jisted on the following points:

» Stream the TV channels over internet, to allow 4
» Add the ability to control the TV receiver from t
» Make an enhancement on the quality of video.

» Make our own software to run video on mobile devices.

ceess in more places.
he receiving device.
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EasyCAP003 USB).¢ Video Grabbey
EasyCAP006 USB2.0 Vigeo Grabber with Audi
DC60+ USB2.0 Video Adapter with Audig

Quick Installation Guide

Overview

The EasyCAP series USB 2.0 Video Grabber, they can capture High-quality video and
audio file direct by USB 2.0 interface without sound card, i

| However, the installation is ve
simple and the external power is unnecessary. Solution for laptop, we have enclosed the ;
professional video editing software Ulead Video Studio 10.0 SE DVD then provide best

editing function for you. Video Studio is video-editing software that makes editing your
movies as fun as shooting them. The new Video Studio Movie Wizard helps novice users
finish stylish movies in only three steps. Share finished projects on DVD, tape, the Web, and
mobile devices. High-speed rendering and real-time performance mean less time waiting and

more time creating. By the way, you can create many special effect and clip video files...etc.

Notice: EasyCAP003 USB2.0 Video Grabber needs sound card to capture audio file.

Key Features

Include Professional and easy to learn & used video editor software: Ulead Video Studio
10.0 SEDVD

Popular USB 2.0 interface and not need other power

Capture Video & Audio though USB 2.0 interface (EasyCAP003 model needs sound card to
capture audio.)

Support Brightness, Contrast, Hue, and Saturation control

The dimension suitable that is easy to carry

Could capture audio without the sound card

High plug & pla;

Sui};::rt lffor 11:11 )l;ormats: record in DVD+/-R/RW, DVD+/-VR, and DVD-Video.

Applying to internet conference / net meeting

Specification

Complies With Universal Serial Bus Specification Rev. 2.0.
Supports NTSC, PAL, Video format
Video input: One RCA composite, One S-Video.
Audio input : Stereo audio (RCA)mm
Dimension (L)88mm x (W)28mm X (H)18mm
USB bus power
Supports high quality video resolution
NTSC: 720 x 480 @ 30fps
PAL: 720 x 576 @ 25fps




Supports Windows XP, Vista

System Requirements

@ USB: Compliant USB 2.0 free port
@ OS: Windows XP, Vista
@ CPU: Intel Pentium 4 or higher
) HP: 1 GB of avallab.lc? hard drive space for program installati
video capture and editing ation4 GB+ hard drive space for
@ Memory: 256MB of RAM (512MB or above for editing)
@ Display: Windows-compatible display with at least 1024x76
@ Sound card: compatible Windows-sound card i
Package Contents
@ EasyCAP003(or EasyCAPO006, or DC60+) US c
> B2.0 Vid
L ¢ ey 1deo Grabber
@  Quick Installation Guide
O

CD-ROM (included driver and the professional video editor software)

Notice: EasyCAP003 USB2.0 Video Grabber has no USB Cable,

Hardware Installation

Note: If you have any antivirus software enabled, please disable it during the installation of
the software.

Before you first connect the EasyCAP series USB 2.0 Video Grabber to your computer, please
insert the “Software CD-ROM?” into your CD drive.
Select the option “Install Driver”.

If prompted select “No, not this time” and select
automatically” and click “Next”.

A windows may appear about the “easycap video g
select “Continue Anyway”.

When “Completing the Found New Hardware i

Found/New Hardware Wizard

This wizard helps you install software for:
easycap video grabber

_{#)_ 1t your hardwate came with an installation CD
&3 or floppy disk. insert it now.

What do you want the wizard to do?

® Install the software automatically (Recommended)
Olmtanhomaistotspecfnclocaﬁon(Advemedl

Click Next to continue.

e

frware

«Next”. Select the option «[pstall the sO

i i logo testing,
rabber” not passing the windows 108

zard” window appears click the «Finish” button




to complete the driver installation,

Note: If any further components are found please repeat the ap
the message “Found new hardware : Your hardware is instajjeq
vou will now need to check that The drivers are installed correct]
Grabber to your computer, Right Click on My Computer and Le
Hardware tab and then Device Manager.

In the Device Manager click on the “Sound, video and game controllers”

3 S L correct]
the “easycap video grabber”. Ifit has a Yellow mark next to it then this means thaty tzo‘;rsihould see
e driver is not

EasyCAP Video Grabber

OVe process unti] You receive
and configured yge»

installed correctly. You will need to remove the driver and disconnect the
from the computer and reconnect is to install the driyer again.

& DevicelManager

3, DYDJCO-ROM drives ST S P LSS
) Floppy disk controllers =

Network adapters

Ports (COM &LPT)

P Processors

, Sound, video and game controllers
), Audio Codecs

8 5 W =55 cap viden arapbal

. %), Legacy Audio Drivers

©). Legacy Video Captre Devices

{1 ), Media Control Devices

! -3, MPU-401 Compatible MIDI Device

i - SoundMAX Integrated Digtal Audio

. %, standard Game Port

| 1-, UsB Audio Device

| 9, Video Codecs b

#- 7 System devices v

Notice: You should see the “easycap video adapter” on the “Sound, video and game controllers™ if
you use the EasyCAP Video Adapter with Audio(Model DC60+).

Software Installation

Please insert the “Software CD-ROM?” into your CD drive, Select your language for the
installation and click “Install Video Studio”. And click «“Next” or/and “Install”.

Ulead ¥ideoStudio 8/SEOVD - InstaliShicld Wicard st
Propaning Satup R
Hiatia vl sz thz Insslswskd Wi prepyes e 2dua \ ‘ -

UleadYideaacio 8 SEOVD Satus it prapaing e hata il Wisad. hicavl audesed
thougly the 11t of ths selup peceass, Naese v, :

T T T T LT T T T P

| C'an:il l
=2 . driver CD
al number on
d our the ser!
You need enter user name and serial number (you can fin




M i N

bag)-

- W ulisd oom
Ulaori] WishesSiudio « Truslo b iiml Wivur

! }",- Uzsr Inlperatian
.\ [y s d innAlAl ) Py s don G _)

Y [i':'rf{-i' """ ARG
T EaTs
l T Numes i"" ; < : Wi .i“”_i &

Click “finish” to complete setup, restart your computer if needed.

To start the Video Studio 10.0 application, and enjoy your digital life by use our products.

Important Information:

At you first time connect EasyCAP series USB2.0 Video Grabber, and run Ulead software, you

may can not see the picture which you are inputting to the device, don’t worry, do following

setting, it will work well.

1, On the Capture panel, click “ capture video”, then click “QOption” button.

m Uleed VideoStudio (Untited, DYD NTSC 7207480 - Stereo)

TTEffect. | Overlay Tl ALdioN

S 5RO ¢

e e
t

i

Information:
{ -BWPWW
MUIIMNNAW :PC-VJ stisSerea
| g S4ps0yUY2 SourdVAXDgial Ao
| (g Composite B

mwsm

tt'n ”,
2 Please clidk  Video!andl AudiolGapreibiore bR &

window,

and you will see one p

rompted




(¥ Uleed VideoStudio (Untled, DVD NTSC 720480 - Stereo)
: 2 Ceppins

file  Edit Clip  Tools

| Souce [Coor {Cophun]
R | Vdeo A

Input sousce:
TV sytem
Audo
Ao device:
Inpt source:
| ;Uze PO Asda
| i (@GOG} D) 00)(@)] | | ElPmionasdorhiss o e imege
Inform
uvs071026-001 AVI ———
@640:(43 YUY2 E'mpv(dsagmab.,
& 2 Jo POM.165i.Srereo
gcomposna a Son Digiel Auto
2926 MB

3, At the prompted window, click “Source” panel, choose the video source as “ Video composite”
or “S-Video”.

4, At the TV System, choose “Pal” or “NTSC’ which suitable for your camera.

5, Now you will see the picture, click “ Preview audio with USB device” if you want to preview

the video with sound.
Notice: For EasyCAP003 USB2.0 Video Grabber, please choose Audio Device is Sound Card.
6, Please view our Website: www.szforwardvideo.com to get the more products infomations.
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5 GESBC-9302E User’s Manya]
\

Chapter 1 - Introducing the GESBC-9302E

GESBC-9302E Overview

The GESBC-9302E is a low cost com :
:;logCi:EESl]);é 09238;(;5?: s\glgllWi'tth; f{arg geted to a variety of applicat

e - suited for industria] S5 - ications,
jukeboxes, thin clients, set-top boxes, pc)im—lc':lf_controls, digital media servers, audio

: ; sale terminals, bi i :
and GPS devices will benefit from the EP930)'s ; » Dlometric security systems,
features. 302's integrated architecture and advanced

Advanced Features

The heart of the GESBC-9302E is the EP9302 which is the one in a series of ARM920T-
based processors. The ARM920T microprocessor core with separate 16 Kbyte 64-way
set-associative instruction and data caches is augmented by the MaverickCrunch™ co-
processor. This enables faster than real-time compression of audio CDs. The proprietary
MaverickKey™ unique hardware programmed IDs provide an excellent solution to the
growing concern over secure Web content and commerce. MaverickKey IDs can also be

used by OEMs and design houses to protect against design piracy by presetting ranges for
unique IDs.

The EP9302 is a high-performance, low-power RISC-based device built around a single
ARMO920T microprocessor core. The ARM920T on the EP9302 functions with a
maximum operating clock rate of 200MHz and a power usage between 100mW and
750mW (dependent upon clock speed). The ARM core operates from a 1.8V supply
while the I/O operates at 3.3V. The low power consumption makes it an idea platform
for battery operated applications.

A high performance 1/10/100 Mbps Ethernet Media Access Controller (EMAC) is
included along with external interfaces to SPI and 12S Audio. A two-port USB host and

two UARTS are included as well. The list below summarizes the features of the GESBC-
9302E.

e 200MHz Processor Core — ARM920T with MMU

® MaverickCrunch™ Math Engine

° MaverickKey™ Security

° 32~64 MB SDRAM

° 4~16MB NOR FLASH

 Optional 128MB ~ 2GB NAND FLASH

* Ethernet Media Access Controller (EMAC) e

® 5 channel 12-bit Analog-to-Digitﬁll cOnvertt?r & (UARTS) with RS-485 Support

® Universal Asynchronous Receiver / Transmitters

31-Jul-08
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GESBC-9302E

— W

2 USB Host Port
Real-Time Clock with batte
Hardware Debug Interface
Optional 8 channel 12 bit pro :
digital I/O port Programmable gain A/D converter with 4 additional
na

e Optional 4 channel 12 bit

ry backup hookup

D/A converter

Figure 1 below shows a picture of the GESBC-9302F

(00 AT —
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- " i E : \ )
7
J 02, {
3 '

........ AR00NRERNERIEIRRNREIRNRERIIIRTITIRINTATIIY

T
Do MO =

N %) s
I
veiee
Hiirg '
8
by

i

" Figure 1. GESBC-9302E

EP9302

The GESBC-9302E s shipped with the Cirrus Logic EF
Information regarding the EP9302 processor please s¢

9302 processor. Formore
he EP9302 datasheet.

31-Jul-08
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GESBC.-
= SBC 9302E User’s Manug]

SDRAM
The GESBC-9302E is shipped wit, 32MBytes o

FLASH

The GESBC-9302E is shipped with 4
~2GB NAND FLASH is available g 5

f SDRAM.

Bytes of a5

e Ynchronous Inej Strata-Flash. 128MB
USsB

The GESBC-9302E is shipped with twq USB host ports

UART 1
The GESBC-9302E is shipped with a 9-pin interface,

UART 2
The GESBC-9302E is shipped with the 3 wire UART 2 interface

Ethernet

The GESBC-9302E is shipped with a complete physical and MAC subsystem that is

dium with several

Chapter 2 — Getting Started

This chapter describes the GESBC-9302E working environment and familiarizes the user
with its components and functionality. This chapter contains the following sections:

° Assembly and Connections
o Describes how to assemble and connect components to the GESBC-9302E

Single Board

® Operation . "
o Describes how to operate the GESBC-9302E Single Boar

Assembly and Connections e
In order to use the GESBC-9302E the user must. first assemb.le anrozggzre
Peripherals to the GESBC-9302E, as described in the following p :

- Place the GESBC-9302E on a stati free surfact fault position. The unit is

2. Make sure all of the jumpers are in the oo e a:r iI; uncertain that the
shipped in a factory default conf}gu;an;)n.t olriztg:f:ilt configuration, please see the
GESBC-9302E has the jumpers in the fac

next section regarding board configuration.

31-Jul-08
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GESBC-9302E User’s Manua

(8

Connect 5V regulated power su
pply to t
4. Connect.null modem serial cabje bzme;]eg%asrd'
PC/terminal serial port, BC-9302E UART 1 and

5. Launch a terminal emulator such as H
’ YperTermina, of mini
: Inicom, on the PC

configured to connect to the serial
. . port of t
serial port with the following Parameters: 5}1766(()}(13 E BC-9302E, Configure the

parity, 1 stop bit, no flow contro]. its per second, 8 data bits, no
6. Connect the board to a local areg network (optional)

Operation

The startup procedure for the GESBC-9302E
the power harness is required. Second, the ny
connected to the UART1 connector. Third, ¢
has Internet access. It is recommended that a
are properly seated.

IS straightforward. First, the connection of
Il modem seria] interface cable must be
onnect the GESBC-9302E to a network that
Il other cables be tested to determine they

A few seconds after applying power to the GESBC-9302E, debug information will be

displayed on the terminal program. The following figure shows what this should Jook
like.

2D - HyperTerminal TR “-*r ’ —
Fle Edit View Cal Transfer Help =2

NEERE R

hub.c: USB hub found
hub.c: 3 ports detected 3
Initializing USB Mass Storage driver...
usb.c: registered new driver usb-storage
USB Mass Storage support registered.
NET4: Linux TCP/IP 1.8 for NET4.0
IP Protocols: ICMP, UDP, TCP
IP: routing cache hash table of 512 buckets, 4Kbytes
TCP: Hash tables configured (established 2048 bind 4096)
NET4: Unix domain sockets 1.0/SHP for Linux NET4.8.
NetWinder Floating Point Emulator Y8.97 (double precision)
RAMDISK: Compressed image found at block 0
length error<6>Freeing initrd memory: 6144K
FFS:_Mounted root (exzzkfilesystem).
reeing init memory: i i
init sgarted: BusgBox v1.00 (2005.07.19-12:30+0000) multi-call binary

Please press Enter to activate this console.

BusyBox v1.00 (2005.07.19-12:30+0000) Built-in shell (ash)
nter 'help’ for a list of built-in commands. AAJ

#
lComectedo:oz:zs lanstW B7008N-1  [SCROL [cres pam [Contue [t

Please see

31-Jul-08
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Chapter 4 — Software Descripti
ption fi
Or more detajg regarding th
g the softwar.
e functionalj
ty.

31-Jul-08
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configurations

s are used to configure the GESBC-9302E to o
Juﬁfﬁng table lists all the settings for each jumper,
follo

Table1 S stem configuration
; Description
Jumpe Boot mode:
9

connect pin 1 and 2 - seria] boot
connect pin 2 and 3 - flash boot

perate in different mode. The

Reset switch header
S Power indicator LED header
LED3
31-Jul-08
—_— Page 9 0f 23
Version 0 o
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chapter 3 — GESBC-9302E Function Blocks

EP9302
The GESBC-9302E Single Board uses the Cirr
processor on this development board. The top
following:

o ARM920T RISC Core Processor

e 200 MHz /200 MIPS Performance
e 16 Kbyte Instruction Cache

e 16 Kbyte Data Cache

o Linux CE enabled MMU

us Logic EP9302 a5 the core
-level features of EP9302 processor are the

o Note: Cirrus Logic to supply either a Linux port,
including the respective board support package (BSP).

e 100 MHz System Bus

o MaverickCrunch™ Math Engine

o MaverickKey ™ Security Features

o 16 bit SDRAM Interface (Up To 4 Banks)
o 16 bit SRAM /FLASH / ROM Interface
o Serial EEPROM Interface

e 10/100 Mbps Ethernet MAC

e Two UARTs

® Two-port USB Host

® 5 channel 12 bit ADC

* SPI Port

® Serial Audio Interface

° JTAG Interface

found at
More detailed information regarding the EP9302 processor can be fo

Www.cirrus.com and on the enclosed disk.

31-Jul-08
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SDRAM

The EP9302 features a unified memory address m

accessed over a common address and data by, Tf?ed ngggrze e -
can

to a maximum of 4 banks of 16-bit 66 or 100 M s ape - UPPOr & minimum of |

: . Additional]
9302E supports 32 SDRAM density. The K485 onally, the GESBC-
gamsung is a part that matches this re 6132 SDRA Manufactured by

e the following, quirement, The features of the Samsung SDRAM
o JEDEC Standard 3.3V Power Supply
o LVTTL Compatible with Multiplexed Address
e 4 Bank Operation
o MRS Cycle with Address Key Programs
e CAS Latency of 2 Or 3
o Burst Length of 1, 2, 4, 8, and Full Page
e Burst Type of Sequential and Interleave
o All Inputs Are Sampled on Rising Edge of Clock
e DQM for Masking
e Auto and Self Refresh
o 64ms Refresh Period
31-Jul-08
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GESBC-9302E is sl}ipped With 4 Mbyteg of flash
g: leo ordered with optional 128MB ~ 2GB NANDS FIIljZnS]I(;ry' s GESBC'%O‘ZE ean

usB ;

The GESBC-9302E Smg}le Board pt{ovides
9302 USB host controller is con 1gured f hub

il:egrate d transceiver for each port. The EP9302 jne portijand ;e(a)1 t;lrjls ggeed host

ports. These ports are fully co.mpll%'mt to the OHCI USR 2.0 Full Speed Specification (12

Mbps). The controller complies with the OHCI Specification for USB Revision 1. The

USB ports are brought out by a standard doub]e deck USB type B

A connector,
UART 1 and 2

The GESBC-9302E Single Board is shipped with 2 3
The UART 1 interface is provided via a standard DB
designation is listed in the following tables.

-wire UART interface.
-9 connector, The signal

Table 2 P1 UART1 connector

Pin Number Signal Name Pin Number Signal Name
1 NC 2 RX

3 TX 4 NC

5 GND 6 NC

1 NC 8 NC

9 NC 10 N/A

Table 3 J8 UART?2 connector
Pin Number Signal Name

Ethernet

A . complete _
The GESBC-9302E Single Board is shipped with support for is compliant with the

] that :
Ethernet interface. The EP9302 contains a MAC'SubSy§tt}$Teveral tations. The Media
ISO/TEC 8023 topology for a single shared medium Wi

B ndusty e lay?l"r’lc"i::riz::iver device which, along with a
vith the ICS1893AF 100Base-X / 10Base-

: interface.
Connector, provides the physical layer interf

31-Jul-08
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5Pl bus |
The GESBC-9302E Slngle Board is shipped with
for peripheral expansion. The signal designation i

a SP] €Xpansion
>Pl e bus head
s listed in the followingata;e

Table 4 J11 SPI connector

pin Number Signal Name
1 SFRM

2 SSPRX

g GND

4 SCLK

5 GND

6 SSPTX
on-chip A/D

Theo GESBOSLACE S.i ngle Board is shipped with a 5 channel 12 bit on-chip
A/D converter. The signal designation is listed in the following table.

Table 5 J3 On-chip A/D converter
1 GND
Channel 1
Channel 2
GND
GND
Channel 3
Channel 4
GND
GND
0 Channel 5

— O || |[an|[n|B|WwW N

GPIO

The GESBC-9302E Single Board provides 20 general purpose I/(l) signals for
external use. The signal designation is listed in the following tables.

Table 6 J1 GPIO 1 connector

Signal Name

1 Signal Name m Number e

3 EGRIDC —4’"'/’ EGPIO11

5 BGRIOID —6—/"— EGPIOI13

7 EGPIO12 _g/'— Gorol

9 EGPIO14 oS o _G_P_I(_)_lﬂ(_}m—
GPIOO (CGPIO[0) 110 ——

31-Jul-08
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/ Mﬂm\
lﬁ”’f GPIO2 (

HGPIOM) Tp————
\
2 GLI0GHGRIOR) Sl s — S0 Gy
T GPIO6 (FGPIOf2)) [ 6| GPIOS (FGpior]
GND 18— GPI07 (FGpig
VDD323 Do D

20
= g\ VDD33

ptional A/D anqg D/A chip select When they are

The GPIO3 and GPIO4 are used for o
installed.

Table 7 J2 Gp
Pin Number Signal Name
1 EGPIO2
3 EGPIO4
GND

102 connector

EGPIO 8 — 15 are connected directly to Port B of EP93() CPU, EGPIO 2 -5 are

connected directly to Port A of EP9302 CPU. The GPIO i mapped to Port C of
EP9302 CPU. The GPIO 1 -4 are mapped to Port H of EP9302 CPU which must be
enabled in the DeviceCFG register at address 0x8093_0080 ' . The GPIO 5-7 are
mapped to EP9302 port F.

RTC

In addition to the EP9302 on-chip RTC the GESBC-9302E contains an external real time
clock with battery hook-up. The external RTC is DS1337/9 by Maxim-Dallas. The
DS1337/9 interfaces the EP9302 CPU via the I2C bus. The DS1337 also is used to
provide the 32KHz clock for the EP9302 CPU. When initializing/programming the
DS1337 the 32KHz clock must be remain enabled to (default is en.abl'ed) a!low the
EP9302 CPU to proper functioning. The backup battery hook-up is listed in the
following table,

Table 8§ J5 RTC Battery Backup connector
Pin Number Signal Name Pin Number Signal Name
1 3V 2 GND

de clear documentation on the bit for port

1 ] !
The EP9301/07 user guide does not provl S configuration bit.

lease refer to page 145 of EP9315 user gui

3170108
/

\
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JTAG

-9302E Single Board is h; :
The GESBC | shipped with 5 6 p,

provides JTAG debulg signals for the CPU. The JTAé)lgrzz?;ector that

to debug system level programs. The Signal designatjop, is listzzthe ho g the abl

in the following table.

Table 9 J9
Signal Name

pin Num

Optional A/D and D/A

The GESBC-9302E Single Board provides support for o
channel A/D and 4 channel 12 bit D/A. The A/D is provided
12 bit 8 channel analog to digital converter with programmab|
provides 4 programmable digital I/O. The maximum samplin

ptional 12 bit §
by TI ADS7870 which is a
€ gain amplifier. It also

Signal Name Signal Name
2 DIO1
3 DIO2 4 DIO3
5 VDD5 6 DGND
7 AINO 8 AINI
9 AIN2 10 AIN3
11 AIN4 12 AINS
13 AING 14 SINT
15 AGND 16 AGND
17 AOUTO 18 AOUTI
19 AOUT) 20 AOUT3
Optional Rs-485 o e
The GESBC-9302E Single Board provides support for %it(lio\l,liz J12. JP3 selects between

duplex RS-485 on UART2. The RS-485 signal is provi
ull duplex and half duplex mode.

485

Table 11 J12 Optional RS-
Signal Name Pin Number

31-Jul-08

Signal Name
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Reset Switch

The GESBC-9302E Single Board provides 3
reset switch.

Table 13 SW1 Reset connector

Rin Number, Signal Name
1 Reset (active low)
2 GND

Power Requirement

The GESBC-9302E Single Board requires regulated 5v DC.

Table 14 J7 Power supply connector

1

5V DC

2

GND

Versi()n 0. 2

connector to connect to €xternal

31-Jul-08
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chapter 4 — Software Description

overv iew

: ides information regarq;
This chapter provi garding the softyyqy, that is oh: ;
GESBC-9302E Board. The. s.o.ftware included with the l?o::cit :: E};lpped With the
applications and network utilities, The Linux software provides thnux wlth_ a few test
totest some of the subsystems on the GESBC g3y © USer with the gb;

. oard. o
provides a means to program a binary image into the f] The download utili

GESBC-9302E Linux Code

The pre-programmed software provi-des the user with the opportunity to test
subsystems on the GESBC-9302E via Linyy. This software js progtr};mmed islft?fh(e):fthe

he board prior to shj i : .
system FLASH located on t rd p 'pment. The binary image of th
code is included on the CD that ships with the board. P tihesiged

Serial Port Interface

The functionality of the serial interface can be demonstrated by looking at the debug

messages while the system boot-ups and operates. The setting for the serial interface is
described in chapter 2.

USB Interface

The functionality of the USB interface can be shown by hooking up a user supplied USB
device.

Ethernet Interface

Ethernet is automatically detected by the Linux kernel and a DHCP client will try to lease
network address from connected DHCP server.

Download Utility . cgreee S5
The download utility provides the user with a tool for programming t'}llle fl]lasw Ii?:gilrcrglit
the GESBC-9302E with a binary image. The following procedure will allo
Programming of the flash memory via the EP9302 processor:

1) Power the board off. UARTI

2) Connect null-modem serial cable to ' is pin 2 and 3).

3) Set Jumper 2 to connect pin 1 and 2 (JP2 fac’toryl;j iiiuitoinzlcnted to GESBC-
%) Stop any program that might use the serial port tha

s i directory as binary
%) Run download utility (assuming download.exe located in same
imagE) bin
download binary_image_filename.bin ooy
g “Waiting for board to wake up...” message 1S disp
%
Ve\

tsion 0 Page 17 0f25
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g Messages displayed regarding erasing, then

9) “Stlccessfqlly programmed binar}’_image f
programming completion, —

10) Power the board off,

11) Install jumper on pin 2 and 3 of IP2.

12) Power the board on.

;l)rogramming the flash
en 1429 ;
ame.bin Message displayeq upon

Redboot

edBoot provides a simple interface for loading o s
Spplications onto the GESBC-9302E board. It %anpal:(t)usleg nsl}:atl:lzsd ng
for standalone programs using the GDB stub that is built into RedBo ;l g platform
RedBoot uses a serial console for its input and output. The defay]t s: : ]
setting is 57600,8,N,1. It also supports the built-in Ethernet port rial port
and a flash file system and general flash programming,

The board is shippc?d with Redboot pre-installed. Please refer to Download Utility
section for instructions to reload Redboot. Please refer to documents at ECOS website
http://ecos.sourceware.org regarding how to rebuild Redboot.

Loading Linux Kernel and root File System

The Redboot boot-loader provides two ways to load Linux kernel and file system into
FLASH memory, by Ethernet network and TFTP server or serial connection. The
network connection method provides fast loading but if not available, serial port
connection method can be used.

After power on the GESBC-9302E board, the following message shoulgi be shown on the
terminal console on the host PC connected to the GESBC-9302E board”.

p—

*FLASH configuration checksum error or invalid ].(ey —
EP93xx - no EEPROM, static ESA, or RedBoot config option.

No network interfaces found

nedBoot (tm) bootstrap and debug enviromment [RORVC -
Non-certifieq release, version v2_0 - built 07:33
18 2004

Rev A
Platform: Cirrus Logic EDB9301 Board (ARMIZOT)

Copyright (c) 2000, 2001, 2002, Red Hats Ifc;——————"‘J

\

1 initialized and

2 5 has bee
;ﬂ shghtly different message will be displayed if the FLASH memory
%grammeg before,

31-Jul-08
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0%00000000-0x04000000 avaTTapys
0x60000000 ~ 0%60400000,

16 blocks of 0x00040000

s possible to use bc?otp of Redboot to acquire network add
situation it is not available, the following Procedure can pe

address for the SBC. to configyre 5 static [p

RedBoOt> fconfig

RUN script at boot: true

Boot SCript: )

gnter script, terminate with empty line

s> fis load ramdisk

>> fis load zImage

s> exec -r 0x800000 -s 0x300000

S

Boot script timeout (1000ms resolution): 1

Use BOOTP for network configuration: false

Gateway IP address:

Local IP address: 192.168.0.112

Local IP address mask:

Default server IP address:

DNS server IP address:

Set ethO network hardware address [MAC]: true

eth0 network hardware address [MAC]: 0x00:0x00:0x00:0x00:0x80:0x21

GDB connection port: 9000

Force console for special debug messages: false

Network debug at boot time: false

Update RedBoot non-volatile configuration - continue (y/n)? y
. Erase from 0x60780000-0x60781000:
- Program from 0x03fbe000-0x03fbf000 at 0x60780000:

RedBoot>

The Redboot FLASH file system must be initialized in order to store data in the FLASH
file system. The following procedure is used to initialize the Redboot FIS.

RedBoot> fis init ;
: = inue (y/n)? Yy
Bbout to initialize [format] FLASH image system continue (Y
* % % ¢ i %
Initialize FLASH Image System s
Warning: device contents not erased, Some blocks may
Usable

+ Erase from 0x607c0000-0x60800000:

- Program from 0x03fbf000-0x03£££00
RedBoot>

T o AR

0 at 0x607c0000:

M
\
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3
ile System

Load Roﬁtcfrlli]gui;tion of GESBC-9302F is
The defaut file system. The RAM disk image
Linux roo d loaded by Redboot for the Linyx
me e stored in th
dyni(iiml'f f?;: to SDRAM, enter the following
ram 1S

using part of SDRAM

Mmust be storeg in the 0n-board FLASH

kernel. The image muyst be loaded into
€ on board FLASH

Mmemory. To Joaq the
COmmands at the terminal console,

r -b 0x800000 -h tftp_host_ip ramdisk_file_name
_-V o
load

where
_y : verbose :
i rma
.r + binary fo :
{) . base address in memory

for serial port download, the command is,
or

d -v -r -b 0x800000 -m ymodem
load -~

iately after entered the above serial download command, start Y-Modem transfer
Imﬁed;::;?nal program, the download process should start.
on the

mmands will load ramdisk file into on board SDI;AM. To store the image
'Tl:e iﬁv\fo‘:thile FLASH memory, use the following command,
into non-

Y:t/)h:%ir:the wei ?tdc(:i;flslje calculated by subtracting Fhle(t fe‘lrllg address from the base
lcldlri:}slir?:: s[1111SekRS:ieb.oot response when loadinget.he ramdisk file.
:afhe ramdisk_file name can be any arbitrary nam e
To verify the image has been stored correctly in the FLASH memory,

command,

fis 1list

d in the on-
Load Linux Kernel ded into dynamic memory ?glfl(z)r:ving command at the
The kernel image must beT 10:1 :d Linux kernel, issge th;
board FL,ASH memory. To lo -9302E board,
ferminal console connected to the GESBC

kernel and file system file
ux

: d Lin
running an
’ The host computer should have #fpt server

£25
Page 200
Verong5—
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where

¢+ binary format
p : base address in memory

The above command will load Linux kerne] image fi

) : le into
the image 1nto non-volatile FLASH memory, use the fo]low(i):gbg:’r;imsall)jAM. To store

fis create -b 0x80000 -1 <kernel_image length> kerne] Lt
IF ——-flage name

where
_b : is the memory base address

. : is the kernel image size. It can be calculated by subtracting the end

d
base address from the Redboot response when loading the kerﬁel im:geaﬁﬁeress i
The kernel_image_name can be any arbitrary name. :

To verify the image has been stored correctly in the FLASH memory, use the following
command,

fis 1isE

Multiple kernel images or root file systems can be stored in the on-board FLASH
memory when memory space permits.

31-Jul-08
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chapter 5 — Development To0g

OverVieW

EP9302 System-on-a-Chip processor, The central

Host Computer Requirement

The host PC should run Redhead, SuSe, Debian, or other Linux distribution, a RS-232
serial port, at least 500MB free disk space, and a terminal program such as minicom.

Hardware Connection
A null modem cable is required to connect GESBC-9302E to the host computer.

Install Linux Development Tool Chain

The ARM Linux Development Tool chain can be installed.in any dire;tory Oﬂft::tgg“
System. The following example uses /ust/local/arm as the installing directory

Linux Development Tool Chain.

2 | from
1. Download the Generic-arm_gec-4.2.3-glibc-2.3.3 tar.bz2 cross 00
Glomation website and login as root,

= -4.2 3—glibc—2.3.3.tar.b22
tar jxvf /[file-path]/Generic-arm gcc=4.Z.

Set up the directory path variable :
4 2.3—glibc—2.3.3/arm

31-Jul-08

®Xport PATH=$PATH:/usr/local/arm/gcc”
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unknown—linux_gnu/ \

The above command can be included i, the sh
every time you login. For bash she]]
home directory.

b g pl

compile Linux Kernel

The GESB(;'93 02E is shipped with Linux kerne] version 2.6.23.12

main line Linux kefne! source can be downloaded fropy, The patch for the
h/ttp_:/’/v’v_wy_,glomanonmc.com/support.htm]/,

Prepare Linux Kernel source
Download the main line kernel source from htt /Iwww kernel.

source. Download the kernel patch for GESBC-9302E from org. Untar the kerne]
http:/www.glomationinc.com/support.html. Patch the kernel sourc
command,

€ using the following

patch -pl < patch file path_and name

Configure Linux Kernel
In the Linux kernel directory, executing the following commands,

make ARCH=arm CROSS_COMPILE=generic—arm—linux-gnu— menuconfig

If problem occurs, make sure the default PATH variable is set to the correct tool chain
directory

Compile Kernel

: ; - : ' s
Once Linux kernel has been configured, it can be compiled using following command

make (or make zImage)

i i ted.
The Linux kernel should compile without error and the kernel image file will be crea

Native Application Development Over NF§ e e
The network file system (NFS) can be used t0 do native kerf;:r agepbugger =
he include Debian based file system contains native compLct,

g v opment.
Processor and many other utilities for fast application develop

NSF on GESBC-9302E

The follow; . dure of mounting
wing st the general proce
Oard, E stepsiontil : ystem for GESBC'9302E'

e the file s
L. Create 2 directory on server computer folliow

31-Jul-08
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Download the Debian file system fyop,
ack the included file syster ; file

Eanf zxf <file path>/debian—e}3:ch- the et

Change the NFS server configuration t include th d'.

Power up GESBC-9302E and pregs @i ey

at the termj
GESBC-9302E to stop the defaut redboot boot scriptTrELI:g tch(;nnecéed to the
image from FLASH memory, On board kene]
fis load zImage

6. Start the Linux operating system by typing,
" exec -c “root=/dev/nfs nfsroot=<server IP address>: /<ypg
directory> ip=dhcp console=ttyamo~ :

SN

€.tar

5 e

The system is now ready to use for application development,

31-Jul-08
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% Troubleshooting
ter 6
chap

ides Troubleshooting information. Search the entries in the Problem
This chapter (1131' O;'(l) find the item that begt describeg Your situation, T

. raer
mn In 0

hen perform the
ISists, Contact Glomation.

: . If the roblem pe
colu tive action in the same row P P
i

31-Jul-08
\
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COdes

Code for configurations of EasyCap device:
0
FOLLOWING PARAMETERS ARE UNDEFINED.

THE G
p_DEBU
Eﬁg}(gﬁp_xs_vaODEv_cu ENT

NEEDS_USBVIDEO_H
EA?Y(gQE:NEEDS_V4L2_DEVICE_H
N YCAP_NEEDS_V4L2_FOPS
\oYCAP_NEEDS_UNLOCKED_IOCTL
“F REQUIRED THEY MUST BE EXTERNALLY pEFTngp

TIONS.
¢ 1defined (EASYCAP_H))
sdefine EASYCAP_H

e =
s THESE . ARE. NORMALLY, DEEENED, = " SR e =

L

e

e %

¥

» FOR EXAMPLE AS COMPILER

o
-

#define PATIENCE 500
sundef PREFER_NTSC
#define PERSEVERE

#undef EASYCAP_TESTCARD
#undef EASYCAP_TESTTONE
#undef NOREADBACK

#undef AUDIOTIME

7‘:/ ________________________________________________________________________

#include <linux/kernel.h>

#include <linux/errno.h>

#include <linux/init.h>

#include <linux/slab.h>

#include <linux/smp_Tlock.h>

mc}uge <]1’nux/modu1e.h>

clu i

#indudg :1123§55ggfh2>

ﬁjndude <11:nux/uac&ess.h>

#mcqude <linux/i2c.h>

#mﬁﬂjﬂg :Hgax;veriion.m

finclude <Tinux/por] heo e

#i . .

#mggg: :}1_nux/mm.h>

Hincluds 11.nux/1:s.h>

#include <ITnux/delay.h>
<11nux/types.h>

HE dags
#inc?ﬁ(? Ned(EASYCAP_TS_VIDEODEV_CLIENT)
HF defs, Media/v412-dev. h>
#mc]udened(E{\SYCAP_NEEDs_v4L2_DEVICE_H)
fengi /*<med1 a/v412-device.h>
fengy ¢ /*EASYCAP_NEEDS_V4L2_DEVICE_H*/
Wefine’ ysp>YCAP_IS_VIDEODEV_CLIENT*/
Ufing Usp—CASYCAP_VENDOR_ID 0x05el
B_EASYCAP_PRODUCT_ID 0x0408

igﬁ?‘“g Eéngﬁp~DRIVER:DESCRIPTION "easycapdc60
Tne DONELEEhxm\I(NgR_BASE 192




#define INPUT_MANY 6

___*/
#define SAA_OA_DEFAULT Ox7F

#define SAA_OB_DEFAULT Ox3F
#define SAA_OC_DEFAULT Ox2F
#define SAA_OD_DEFAULT 0x00

% VIDEO STREAMING PARAMETERS: -
+ USB_2.0 PROVIDES FOR HIGH-BANDWIDTH

« OF 3072 BYTES PER MICROFRAME for wMaiﬁgﬁﬁiﬁl?zﬁlT” o e

* :

/*———- ———————————————————————————————————————————————————

#define VIDEOLTSOGABUREER MANY 16, S8 BESES s mee s rne e o
#define VIDEO_ISOC_ORDER 3

#define VIDEO_ISOC_FRAMESPERDESC ((unsi i

4define USB_2_0_MAXPACKETSIZE 3075( signed int) 1 << VIDEO_ISOC_ORDER)

#if (USBTﬁ_O_MAXPAEKE¥SIZE > PAGE_SIZE)

#error video_isoc_buffer[.] will not be bi

#engif g enough

#define VIDEO_JUNK_TOLERATE VIDEO_TISOC_BUFFER M

#define VIDEO_LOST_TOLERATE 50 2 b

K e e e ot
e el e L R /
* VIDEO BUFFERS
*/
e e e e o ) e

__________________________________________________ */

#define FIELD_BUFFER_SIZE (203 * PAGE_SIZE)
#define FRAME_BUFFER_SIZE (405 * PAGE_SIZE)
#define FIELD_BUFFER_MANY 4
#define FRAME_BUFFER_MANY 6

i s b i i e s e e /4
* AUDIO STREAMING PARAMETERS

L e e e */
#define AUDIO_ISOC_BUFFER_MANY 16

#define AUDIO_ISOC_ORDER 3
#define AUDIO_ISOC_BUFFER_SIZE (PAGE_SIZE << AUDIO_ISOC_ORDER) Y
* AUDIO BUFFERS

b el SRR e SR RS S SR e Se e e S
ﬁdef1ne AUDIOSERAGMENTISMANY 324 <0 0 i a i iy s E e i L el ®/
* IT IS ESSENTIAL THAT EVEN—NUMBEREa gTﬁggAgggoﬁgs 25 FRAMES PER SECOND,

* ODD-NUMBERED STANDARDS ARE 30 FRAME . G

* THE NUMBERING OF STANDARDS MUST NOT BE CHANGED WITHOUT DUE CARE :

* ONLY MUST THE PARAMETER

* ISTA LSO THE

FUBE 23?53E§A¥3 CORRESPOND TO THE NEW NUMBER OF 552:223D80M53T5¢ANDARDS

* NUMBERING MUST REMAIN AN UNBROKEN ASCENDING SEQALwAyé DE REQUIRED IN

* MAY NEED TO BE ADDED. APPROPRIATE CHANgEngﬁEkE. R EWARE.

* ROUTINE fil1lin_formats() AND POSSIBLY oty
B e

#define PAL_BGHIN 0
#define PAL_Nc 2
#define SECAM 4
#define NTSC_N 6
#define NTSC_N_443 8




Codes

Code for configurations of EasyCap device:

THE FOLLOWING PARAMETERS AR :
JTHE (B e E UNDEFINED:
% EASYCAP_IS_VIDEODEV_CLIENT

# EASYCAP_NEEDS_USBVIDEO_H

* EASYCAP_NEEDS_V4L2_DEVICE_H

% EASYCAP_NEEDS_V4L2_FOPS

* EASYCAP_NEEDS_UNLOCKED_IOCTL

% EQUIRED THEY

y EET¥035- MUST BE EXTERNALLY DEFINED, FOR EXAMPLE AS COMPILER
#if (ldefined(EASYCAP_H))

#define EASYCAP_H

e o

*
* THESE ARE NORMALLY DEFINED

#define PATIENCE 500
#undef PREFER_NTSC
#define PERSEVERE
#undef EASYCAP_TESTCARD
#undef EASYCAP_TESTTONE
#undef NOREADBACK
#undef AUDIOTIME

/.k
__________________________________________________________________________
p——

#include <linux/kernel.h>
#include <linux/errno.h>
#include <linux/init.h>
#include <linux/slab.h>
#include <linux/smp_lock.h>
#include <linux/module.h>
#include <linux/kref.h>
#include <linux/usb.h>
#include <1inux/uaccess.h>
#include <linux/i2c.h>
#include <linux/version.h>
#include <1inux/workqueue.h>
#include <linux/poll.h>
#include <1inux/mm.h>
#include <linux/fs.h>
#include <linux/delay.h>
#include <linux/types.h>

zif ?efined(EASYCA?_Iz_VIﬁEODEV_CLIENT)
include <media/v412-aev.n>

#if dEfined(EASéCAP_NEED$_V4L2_DEVICE_H)
#include <med1a/v412—dev1ce.h> 3
#endif /*EASYCAP_NEEDS_V4L2_DEVICEH /
#endif /*EASYCAP_IS_VIDEODEV_CLIENT"/
#define USB_EASYCAP_VENDOR_ID 0x05e(1)8
#define USB_EASYCAP_PRODUCT_ID 0x04

4 " 41"
#define EASYCAP_DRIVER_VERSION "0.8. dc60"
#define EASYCAP_DRIVER_DESCRIPTION easycap
#define USB_SKEL_MINOR_BASE 192

#define DONGLE_MANY 8




fine NTSCM 1
ﬁggfine NTSC_443 3
#define NTSC_M_JP 5
4define PAL_60 7
#define PALM 9
#define PAL_BGHIN_SLOW 10

PAL_NC_SLOW 12

#define SECAM_SLOW 14
#define NTSC_N_SLOW 16
#define NTSC_N_443_sLow 18
#define NTSC_M_SLOW 11
#define NTSC_443_sLow 13
#define NTSC_M_JP_SLOW 15
#define PAL_60_SLOwW 17
#define PAL_M_SLOW 19
#define STANDARD_MANY 20

W - —

enum { _______________________________ o
AT_720X576,
AT_704x576,
AT_640x480,
AT_720x480,
AT_360x288,
AT_320x240,
AT_360x240,
?ESOLUTION_MANY
enum {

FMT_UYVY,
FMT_YUY2,
FMT_RGB24,
FMT_RGB32,
FMT_BGR24,
FMT_BGR32,
PIXELFORMAT_MANY

‘)
enum {
FIELD_NONE,
FIELD_INTERLACED,
INTERLACE_MANY

’
#define SETTINGS_MANY (STANDARD_MANY * N\
RESO{UTION_MANY * 0\
2 x
PIXELFORMAT_MANY * \
TNTERLRCERMANYD. 0 i i i i fa s o 5/

] e oo e et

Struct easycap_dongle {

Struct easycap *peasycap;

Struct mutex mutex_video;

Struct mutex MiitexBalaiosEii < il (4 anr SRR Lk st ey s sl e .

Y R e

Struct data_buffer {
struct Tist_head 1ist_head;

Vi




ulé kounE;
~ul6 input;
e S A R
Crruct easycap { . USSR s somesen e cOlal S0 0
#define1¥EL%T?ig] expectedstring"
ar telltale ;
$2t isdongle; oy
*YVVVVVVVVVVV VVVVVVVVVVVVYYY
#1¥ defined(EASYgAP_I§_VIDEODEV_CK¥Ex¥§Vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv*/
struct video_device video_device;
#if defined(EASYCAP_NEEDS_V4L2_DEVICE_H)
etice VAl den e ey
dii v/ & & —VA4L2_DEVICE_H*
U e /*EASYCAP_IS_VIDEODEV:?ILéENT* /
*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*
int status; i x
unsigned int audio_pages_per_fragment;
unsigned int audio_bytes_per_fragment;
unsigned int audio_buffer_page_many;
#define UPSAMPLE
#if defined(UPSAMPLE)
_—SéGfo}daugiﬁéLE 7
#endif /*UP %
int1i1k; hone
ool microphone;
Etruct ustdevice *pusb_device;
struct usb_interface *pusb_interface;
struct kref kref;
int queued[FRAME_BUFFER_MANY];
int done[ FRAME_BUFFER_MANY];
wait_queue_head_t wqg_video;
wait_queue_head_t wg_audio;
int input;
int polled;
int standard_offset;
int format_offset;
struct inputset inputset[INPUT_MANY];
bool ntsc;
int fips;
int usec;
int tﬁ]erate;
int skip;
int skipped;
int Tost[INPUT_MANY];
int merit[180]; |
struct timeval timevalO;
struct timeval timevall;
struct timeval timeval2;
Struct timeval timeval3;
struct timeval timeval6;
struct timeva} timeva}é;
Struct timeval timevalg;
long ]gng int d2bydt;
nt video_interface;
Int video_altsetting_on;
int video_altsetting_off;
Int video_endpointnumber;
nt video_isoc_maxframesize;
Int video_isoc_buffer_size;
Int video_isoc_framesperdesc;
Int video_isoc_streaming;
nt video_isoc_sequence;
Int video_idle;
1Nt video_eof;

vii




) ; junk;
int video_] b : i
ct data_buffer video_isoc_py
§§Eﬂct data_buffer \ Ffer [vipeo_rsoc

fie1d_buffer[FIELD_BUFFER_MANY][(FIEL

D_BUFFER_ST
struct daga—b“f§5¥fé [FRA ok
rame_ r ME_BU
struct list_head urb_vidgo_heaS?ER_MANY][(FRAME‘BUFFER
ctruct list_head *purb_video_head;
.8 cachel8];
U8 *p(:"aChe;
int video_mt;
int audio_mt;
Jong long audio_bytes;
u32 isequence;

~BUFFER_MANY] ;

_SIZE/PAGE_SIZE)];

o M T S e o e e e e s S

B e s NGRS R e h e e e Sy =
% BUFFER INDICATORS

i/

e = ¥R aer e LT e s e e e e e %
bt f1e]d_f11l; /* Field_buffer being filled by easycap_complete(). &5/ /

Bumped only by easycap_complete(). *
int field_page; /* Page of field buffer page being 4111ed by */
/* easycap_complete(). */
int field_read; /* Field buffer to be read by field2frame(). */
/* Bumped only by easycap_complete(). */
int frame_fill; /* Frame_buffer being filled by field2frame(). */
/* Bumped only by easycap_dqbuf() when */
/* field2frame() has created a complete frame. */
int frame_read; /* Frame buffer offered to user by DQBUF. */
/* Set only by easycap_dgbuf() to trail frame_fill.%*/
int frame_lock; /* Flag set to 1 by DQBUF and cleared by QBUF */

*

%

—u32 pixelformat;

int width;

int height;

int bytesperpixel;

bool byteswaporder;

bool decimatepixel;

bool offerfields;

int frame_buffer_used;

int frame_buffer_many;

nt videofieldamount;

nt brightness;

nt contrast;

Int saturation;

nt hue;

Int allocation_video_urb;

Int allocation_video_page;

it al locationivide ol RUCH R i/
}Qt registeredivideos SemEEs e e e

e e e
*7 SOUND PROPERTIES. | i iies Sl SREREERE IS, - o %
@

}nt audio_interface;
1_nt aud1o_a1tsett1ng_0n;
Nt audio_altsetting_off;

viii




audio_endpointnumber;
audio_isoc_maxframesize;
audio_isoc_buffer_size;
int audjo_jsoc_framesperdesc;
int audio_isoc_streaming;

int aud1o_1d1e;

int audio_eof;

int volume;

int
int
int

int mute; BH

struct data_buffer audio_isoc_buffer

ctruct 1ist_head urb_audio_head; [AUDIO‘ISOC—BUFFER—MANY];
<truct list_head *purb_audio_head;

* BUFFER INDICATORS

7 ; ; : -——

ant audieZFill; e/ saudilo; bufiferabeing sEilllad by eacvendl o g iopss s e mees &/
: ; /*.Bumped only by easysn%_cém&%itg%)?azxsnd_comp1ete()' L

int audio_read; /* Audio buffer page being read by easysnd_read(). */

Ky

/* set by easysnd_read ’ y eas e
/" 9ne jnadient. ¥ O to trail audio_fill by */

;* _________________________________________________________ */
* SOUND PROPERTIES

/
- AN 8 5o s s g I i 0 LR R SRR L

int audio_buffer_many;

int allocation_audio_urb;

int allocation_audio_page;

int allocation_audio_struct;

int registered_audio;

long long int audio_sample;

long long int audio_niveau;

Tong Tong int audio_square;

struct data_buffer audio_buffer[];

3

void easycap_complete(struct urb *); A AE
int easycap_open(struct inode *, struct f11e_*);¢ .
int easycap_release(struct inode *, struct file ) \
long easycap_ioctl_noinode(struct fifles*, unsigned int,
: unsigned 19ng)i sl G
int easycap_ioctl1(struct inode *, s;rucg $11S) , unsigned 1int,

unsigned long); s
/fvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv /
#if defined(EASYCAP_Is_VIDEODEv_chENI)-
int easycap_open_noinode(struct file *);
int easycap_release_noinode(struct file 25_
;nt videodev_release(struct v1d§gﬁ$gy1ce ; L
g0, L AAAAA
/*RiXfAxAEﬁiXiﬁiXiiXX{REQREXX%AAAA4AAAQAAAAq?AtggqugngAAAAAAAA
unsigned int easycap_poll(struct file %, Rl
int easycap_mmap(struct file ™, struct vim_ =

- *

int e uct usb_interface *, i
asycap_usb_probGCStgonst struct usb_deV}C§E1S).)'

void easycap_usb_disconnect(strugt usb_interta ;

zgig easycap_de]ete(s%ruct kref *); i
1d easycap_vma_open(struc _area_ L s
youd eaSYcag vma, c?ose(struct vm_area_strgi o )étruct vm_fault *);
Int easycap_vma_fault(struct vm_area_struct *




.+ easycap_dgbuf(struct easycap *. iney.
g SmeitTV1geo—UFbS(Structyeagycép1Q%?,
int kill_video_urbs(struct easycap #);"’
field2frame(struct easycap #*): °’
int redaub(struct easycap *, void #, i
int, int ug 3
.4 easycap_testcard(struct easvcap  Tooo; bool);
¥g%dfi11in_formats(void); asycap *, qnt);
int resgt(struct easycap *);
int new1nput(struct easycap *, int);
int adjust_standard(struct easycap *, v412_std_id)-
int adjust_format(struct easycap *, '_u3z, - u3s u3) \
. int S i ’
int adjust_brightness(struct easycap 2001%%)_
int adjust_contrast(struct easycap *, %nt)- ;
int adjust_saturation(struct easycap *, int):
int adjust_hue(struct easycap *, int); ;
int adjust_volume(struct easycap *, int);
U7 et S o SEDUT Y 0 e i R b R N e e,

* */
* AUDIO FUNCTION PROTOTYPES
£/
e R e R T e et e S M P A B x
void easysnd_complete(struct urb *); 7
ssize_t easysnd_read(struct file *, char __user *, size_t, Toff_t #*):
int easysnd_open(struct inode *, struct file *); ¥y TR
int easysnd_release(struct inode *, struct file *);
Tong easysnd_ioctl_noinode(struct file *, unsigned int, \

! : unsigned Tong);
int easysnd_ioctl(struct inode *, struct file *, unsigned int, \

unsigned Tong);

unsigned int easysnd_poll(struct file *, poll_table *);
void easysnd_delete(struct kref *);
int submit_audio_urbs(struct easycap *);
int kill_audio_urbs(struct easycap *);
void easysnd_testtone(struct easycap *, int);
}Qt audio_setup(struct easycap *); "y
/:‘:
* LOW-LEVEL FUNCTION PROTOTYPES
:‘:/ ________ */
Pl SR e e e e
int audio_gainget(struct usb_device *);
int audio_gainset(struct usb_device *, __s8);
int set_interface(struct usb_device ¥, L IG)

int wakeup_device(struct usb_device Vi
int confirm_resolution(struct ustdevlce *);
int confirm_stream(struct ush_device s

int setup_stk(struct usb_device *, bool);
int setup_saa(struct usb_device *, bool);
int setup_vt(struct usb_device *);

int check_stk(struct usb_device ¥, bool);
int check_saa(struct usb_device ¥, bool);
ready_saa(struct usb_device *);

int merit_saa(struct usb_deYice**)'
int check_vt(struct usb_device ®); . . ...
int select_input(struct usb_device ot ,

int set_resolution(struct usb_device *, 16, _ul6);

: __ule, _ul6, U
int read_saa(struct usb_device % '_U%Z%:
Int read_stk(struct usb_device *, ’—uu16’ __ul6);

int write_saa(struct usb_device *, —
int wait_i2c(struct usb_device )i .o 36);
Int write_000(struct usb_device ;’.——” e

Int start_100(struct usb_device “J;




; top_100(struct usb_device *).
THE jrige_300(struct usb_device 25.
1 read_vt(struct usb_device * ’U16)-
write_vt(struct usb_device *, _ 15’
regset(struct usb_devjce % e
int regget(struct usb_device *, ;16" Tgid 23
isdongle(struct easycap *):

unsigned char *)P pointer to next b ;
* E]ong int *)X pointer to accumu1atingt§oﬁﬁlr
x (long int *)Y pointer to accumulating sum
: (long long int *)Z pointer to accumulating sum of squares
e e A S I Bn C SRA  I O  gi s S e  a  F
édefine SUMMER(P; O0aiviaizdiido’ fe\smbinenim St mits o o i %/
unsigned char *p;
unsigned int u0, ul, u2; \
Tong int s; \
p = (unsigned char *)(P);
u0 = (unsigned int) (*p); \
ul = (unsigned int) (*(p + 1)); \
u2 (unsigned int) ((ul << 8) | u0); \
if (0x8000 & u2) \
s = -(long int) (OX7FFF & (~u2)); \
else \
s = (long int) (OX7FFF & u2); \
*((x)) += (long int) 1; \
*((Y)) += (long int) s; \
*((2)) += ((long Tong int)(s) * (long long int)(s)); \

nuwn

#endif /*EASYCAP_H*/
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