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ABSTRACT 

FTTH-PON send triple plays signal to customer with high bandwidth promising. The video signal
that using 1550 nm has been send to user continuously and compare to other 1480 nm that carries
audio and data signal in which the parameters is depending to the user used. In this paper we
innovatively suggested the importance of video signal tapping and extraction in producing many
applications that can be used to increase the efficiency and reliability of FTTH-PON network. 
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Introduction

A composite video signal is a signal in which all the components required to generate a video
signal are embedded in a single signal. The three main components that together form a composite
signal are as follows (National Instruments, 2011):
C The luma signal (or luminance) - contains the intensity (brightness or darkness) information of the

video image. 
C  The chroma signal - contains the color information of the video image.
C The synchronization signal - controls the scanning of the signal on a display such as the TV

screen 
The monochrome composite signal is built of two components: luma (or luminance) and

synchronization. This signal, which is usually called the Y signal, is shown in Figure 1.
The chroma signal by itself, which is usually called the C signal, is shown in Figure 2.

The composite color video signal, often called the Color Video, Blank, and Sync (CVBS) signal,
is the sum of Y and C, is shown in Figure 3.

CVBS = Y + C  [1]

The two components Y and C can also be distributed separately as two independent signals. These
two signals together are called either Y/C or S-video (National Instruments, 2011).

The Fiber-to-the Home (FTTH) concept has become a reality and after years of successful fiber
to the home installations, fiber to the home field trials & technological advances so the concept of
installing "Fiber Optic Cable To The Home" is becoming a reality. Many successful installations prove
fiber optics can deliver bundled or individual data, voice and video circuits more efficiently to the
home by using a fiber optic cable than any other medium such cuprum/copper cable (Chuan, et.al.,
2010). Fiber Optic Cable is able to deliver a multitude of data, voice and video services to the home
more efficiently-and securely-versus traditional copper transport mediums (Rahman, 2009a). We are all
aware of slow dial-up frustrations, DSL outages, and coax cable issues (Broadband-Cable TV). Once
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fiber optics are deployed- as an end to end solution- all these inherent problems associated with copper
/coax based transport facilities virtually disappear. Three wavelengths are provisioning for signal
transmission in FTTH network where 1550 nm is for downstream video signal, 1480 nm is downstream
data/voice signal and 1310 nm is used to transmit upstream data/voice signal (Rahman, 2010).

It has been proved that ICTs have directly influenced the productivity, cost effectiveness and
competitiveness in industries, which is the advantage for developing countries to build their economies
upon. Catching up on developed economies in terms of application of technology and resulting
economic benefits had never been that easier. On the other hand, the results for not being able to
adopt ICTs can also be disastrous. Similar to the ICT without adopting any precaution can also
inviting disastrous. There are many causes that can contribute to this  disastrous (Rahman et,al., 2009b;
2011a). For instance, in an optical communication which uses laser for data modulation at invisible
range (above 700 nm) and the optical fiber cable is broken and exposed to human skin, this can
cause the retina eye burning. In this case, permanent damage could occur in seconds or even less
time. Lack of survivability in the safety issues is one of main factors that Fiber-to-the Home (FTTH)
is still not been deployed in certain developing countries. Therefore in new era of telecommunication,
risk reduction plays a significant role in implementing the latest technology towards the customer edge
(Rahman et.al., 2009b; 2011a).

We have introduced in our paper on video signal detection by means of Video Signal Identifier
(VSI) (Rahman, 2011b). From the experiment, it is established that the VSI device is capable of
identifying the video signal by mapping the signal and display the signal in the form of turning ON
the LED output to verify whether damage in line is present or not.

The analysis data has been conducted to measure the sensitivity level of the VSI device. The
desired output is the maximum and the minimum value of the voltage that can be sustained by this
module. Figure 10 shows the graph of Voltage, mV versus Resistor, Ω for in which the LED indicator
to indicate the Maximum and Minimum point of detection.

From Figure 4, the maximum voltage output when no resistance presence (normal condition) is
around 1965mV and the LED is ON which indicates the signal is received. While the minimum value
is when the value of the resistor is 663Ω and the output voltage is 41mV. When the value is 41mV,
the LED is OFF which indicates the device cannot mapped the video signal. Hence, we can conclude
that at 41mV is the minimum value for the sensitivity level of this module to be able to detect the
signal. 

Innovation:

Tapping the video signal can introduce into two different prototypes to increase easiness of
maintenance  and  efficiency  by means of Monitoring and Failure Detection device as shown in
Figure 5.

Monitoring:

Monitoring is the key issue of the expansion of FTTH network today. With this feature the
network will become more safety and efficient. Previous the developer are tending to use the OTDR
but with the existence of optical splitter has increase the difficulty of the process. Therefore the other
alternative method of monitoring has to be found. We have proposed the optical monitoring device by
means of Multi Access Detection Unit (MADU) to overcome this problem. MADU will be installed
near to customer premises (before the ONU) to determine the network health. The status of each line
connected to the user can be monitored on the single computer screen. Figure 6 shows the installation
of MADU and Graphical User Interface (GUI) that is implemented on Computer. 

Failure Detection:

Figure 7 shows the principle of MADU for fault detection in FTTH network. Tapping a few
percent of transmitted video signal can also be used to examine to line is in working or breakdown
condition. Due to continuous transmission of video signal (CATV or satellite TV) is useful to identify
the network health. Fast failure detection is very important to avoid any data corruption by introducing
restoration scheme. Many researcher have proposed different restoration scheme but the element which
determine the quality and performance is the sensor used for failure detection. How fast the failure
will be detected. 
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Fig. 1: Monochrome Composite Video Signal (Luma Steps from White to Black) (National Instruments,
2011).

Fig. 2: Color Information Signal for a Color Bar Line (Including the Color Burst) (National
Instruments, 2011).

Fig. 3: Color Composite Video Signal for a Color Bar Line (National Instruments, 2011).

Fig. 4: Graph of Voltage (mV) vs Resistor (?) to determine the sensitivity of the MAXIM circuit
using LED (Rahman et.al., 2011b)
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Fig. 5: The importance and contribution of video signal extraction in increasing the efficiency,
survivability, safety and ease of maintenance in FTTH network.

Fig. 6: MADU will be installed near to customer end (between OLT and ONU) and will be used
to determine the status of each line connected to ONU.

Fig. : Fault detection by using MADU. Disconnection of fiber line will trigger the transmitter to send
message to receive for further activation system.

Conclusion:

The video signal that using 1550 nm has been send to user continuously and compare to other
1480 nm that carries audio and data signal in which the parameters is depending to the user used.
In this paper we innovatively suggested the importance of video signal tapping and extraction in
producing many applications that can be used to increase the efficiency and reliability of FTTH-PON
network. We highlight in this paper two features that can introduced to conventional FTTH system by
means of Monitoring and Failure detection. The features ensure the technology used for customer is
reliable, survivable, ease of maintenance and the most importance is safety.
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Contribution of Research Outcomes:

Based on this research, we have developed a monitoring system and tested it during FTTH
engineering work in a central office. This system lets technicians performing engineering work observe
the link and service status in real time and thus avoid mistakes like improper fiber disconnection and
connection. The system also reduces the workload for confirming the results of engineering work
because it provides real-time link status checks. Furthermore, its display of the real-time service statuses
helps to avoid interruptions to services that are in use (Rahman et.a., 2009c; 2009d).

In summary, the Video Signal Identifier (VSI) device is able to function expectedly and is proven
during the system evaluation and testing (Rahman et.al., 2011b). The sensitivity level of this module
as part of characterization analysis has also been specified. With this device, it brings ease in testing
and maintenance works of verifying damages reported by users. The development of this module is
in correspond of the latest technology development considering the widen usage of optical fiber as
transmission medium for television broadcasting. Therefore, VSI device satisfies the market demands
and posses commercial qualities. 
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