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ABSTRACT 
 
 This paper is highlighted on the proposal installation of Multi-Access Detection System (MADS) in Area 
Campus Network (ACN). It enables the technicians in the central offices to observe, in real time, the usage state 
of FTTH services for each line in detail when they perform operations such as changing cable routes. This will 
reduce service interruptions. Any failure occurs in the line will be sensed by MADS. The status of network line 
can be monitored at the center office and also in portable monitoring device that is specifically designed for 
field engineer. With this solution the service provide increase the quality of service by ensuring continuity to the 
user. 
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Introduction 
 
 Today it seems that everyone wants high-speed data, dependable voice service, and high-quality video. 
Whether these services are delivered by digital subscriber line (DSL), cable modems, or wireless architectures is 
insignificant as long as the service is fast and dependable. Providing these services, however, presents a number 
of challenges, including how to get lines out to each customer and how to future-proof the architecture put into 
the ground today. Survivability and Safety is two main issues on optical customer access network today. 
Everybody demand the large bandwidth and the only the optical technology meet the requirement but the 
challenges is on how to maintain the reliability of the network. Fiber crack and breakdown, connector loose, 
device malfunction and other failure components will contribute to the service discontinuity. Therefore the 
system must be equipped with back up or stand by fiber to replace the traffic main stream in the event of failure 
(Ab-Rahman et al. 2011e; Ab-Rahman et al. 2012). 
 The Multi-Access detection System (MADS) is embedded in Access Control System (ACS) used to detect 
any line fault occurs in the network which purposely focused on passive optical network (PON) (Ab-Rahman et 
al. 2010; Tanra et al. 2010). MADS used the tapping mechanism to verify the status of each line by using 10 dB 
couplers. With the assisting of optical switch matrix and microcontroller system, the status of each line 
connected to Optical Network Units (ONU) will be identified. The result is the fault number represent 
occupancy counter which means the number of none traffic flow detected in the specified line during the 
detection process (Ab-Rahman et al. 2011a; Ab-Rahman et al. 2011b; Ab-Rahman et al. 2011c).  
 MADS plays an important role in failure detection in Access Control System (ACS). Although the 
mechanism is more on monitoring but with the combination of Smart Access Network Testing, Analyzing and 
Database (SANTAD), the error occurs in the line can be sensed efficiently (Ab-Rahman et al. 2010). Our 
approach is to apply MADS at the Area Campus Network (ACN). To effectively description on the proposal we 
used Putrajaya Campus Network as a sample of device installation area. 
 Putrajaya is the new Administrative Centre of the Federal Government of Malaysia taking the capital city 
away from Kuala Lumpur (population 1.8mn), leaving Kuala Lumpur as the country's financial and commercial 
capital. Moving the national administrative machinery from Kuala Lumpur to Putrajaya is in line with the 
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Government's policy to provide a more balanced development away from Kuala Lumpur. Therefore in order to 
provide secure network, Malaysian government had develop PCN. It is an exclusive and secure network 
infrastructure provided to all Government agencies in Putrajaya. It was established in 1999, the PCN is an 
exclusive and secure network infrastructure where within the PCN, government agencies are provided with a 
common Putrajaya-wide high-speed network for LAN connectivity and gateway access to the Internet and 
EG*Net (Putrajaya Campus Network (PCN) Policy 2010). 
 
Table 1: The estimation of PCN user 

 1999 2000.2003 2004 2005 Onwards 
No. Agencies 22 59 71 113 
No. Users 4,225 15,387 26,000 42,000* 
No. Network Switches 387 1,045 2,200 3,245* 

 
 

. 
 
Fig. 1: The structure of PCN Network. 
 
 One of the PCN policies was ease of maintenance. MADS indeed suit this favor notice that easier to detect 
any breakdown in the network. This MADS is attach to all the PCN connection at all government building and 
will monitor by control room.  
 
Methodology: 
 
 Figure 2 shows that signals sent to ONU are already combined signal, hence it needs to be split according to 
their respective wavelength with 1480 nm for data and voice and 1550 nm for video signal by using passive 
components.  
 In this passive circuit, video signal will be further split into a 90:10 ratio. 90% will be recombined with 
1480 nm signal while the other 10% will be sent to optical to electrical converter.   
 In the next stage, video signal will be sent to max7461 module. This module has the function to convert the 
video signal to 1-bit signal. The 1 bit signal from every wireless transmitter will be sent to wireless receiver and 
this will be displayed at the computer screen (Tanra et al. 2011; Ab-Rahman et al. 2011d; Ab-Rahman et al. 
2011f). If there is no 1 bit received, the computer will give an alarm meaning there is failure in the system. 
Figure 3 show that, the green shapes show that the condition of fiber optic lines is good. If the color changes to 
red, this indicates that the fiber line is failed. This all occur real time. Figure 4 basically show the process of 
failure detection using this system.  
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Result: 
 
 Figure 5 shows that the video capture at control room in the central office. It tells that all the fiber optics are 
in good condition and figure 6 show the failure in fiber optic occur at one of the building. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Multi Access Detection System (MADS). 
 

 
 
Fig. 3: Fiber optic condition. 
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Fig. 4: Failure detection process. 
 

 
Fig. 5: The video cptured o the control room. 
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Fig. 6: The failure shows on the control room. 
 
Discussion: 
 
 Conventionally, OTDR is used to maintain the availability of fiber optics environment. An optical time-
domain reflectometer (OTDR) is an optoelectronic instrument used to characterize an optical fiber. An OTDR is 
used for estimating the fiber's length and overall attenuation, including splice and mated-connector losses. It 
may also be used to locate faults, such as breaks, and to measure optical return loss. In addition to required 
specialized optics and electronics, OTDRs have significant computing ability and a graphical display, so they 
may provide significant test automation. The OTDR test results (from the first time installation were made) are 
often carefully stored in case of later fiber failure or warranty claims. Fiber failures can be very expensive, both 
in terms of the direct cost of repair, and consequential loss of service. 
 Traditionally, OTDR injects a series of optical pulses into the fiber under test. It also extracts, from the 
same end of the fiber, light that is scattered and reflected back from points in the fiber where the index of 
refraction changes. The strength of the return pulses is measured and integrated as a function of time, and is 
plotted as a function of fiber length. From here OTDR are able to detect what length a fiber cable breaks. This 
means OTDR is only able to test and display measurement result of one fiber cable at a time. Therefore it 
becomes a hindrance to detect a faulty fiber with a large number of subscribers and large coverage by OTDR 
alone. 
 To locate a fiber fault without effecting the transmission of other subscribers, MADS introduces a fault 
detection method. It will automatically alarm the technician in control room and locate the specific location of 
fiber breakdown. Therefore the availability and reliability of the network is preserved.  
 
Conclusion: 
 
 Based on the study above, it is concluded that by applying the Multiple Access Detection System (MADS), 
we could monitor and discover real-time failures from any fiber line in Area Campus Network (ACN).  Early 
detection signify immediate restoration scheme (or any re-routing scheme) ensuring unnecessary further 
downtime since the connection can be monitored atcontrol room. MADS increases workforce productivity and 
facilitates the management of fiber optic networks with fewer technicians through fiber remote testing and 
accurate fiber plant documentation. The system accurately detects and locates fiber degradation, alerting 
operators and managers with the details of faults. Measurement schedules allow network operators to assess 
long term fiber performance to form the basis of efficient asset management. 



529 
Adv. in Nat. Appl. Sci., 5(6): 524-529, 2011 

 

References 
 
Ab-Rahman, M.S., B. Ng, S.A.C. Aziz, M. Tanra, A. Premadi, M.N.M. Saupe, K. Jumari, 2010. High Efficiency 

of FTTH Network Management through SANTAD. Journal of Network and Systems Management, 18(2): 
210-231. 

Ab-Rahman, M.S., M. Tanra and K. Jumari, 2012. The Influence of Connectors and Adapters in Fiber-to-the 
Home (FTTH) System. American Journal of Applied Sciences, 9(2): 186-195. 

Ab-Rahman, M.S., M. Tanra, 2011a. Wireless Optical Sensor Network (WOSN) for Optical Line Monitoring 
and Restoration In FTTH. Journal of Applied Sciences Research, 7(4): 400-408. 

Ab-Rahman, M.S., M. Tanra, K. Mat and K. Jumari, 2011b. The Effectiveness of Video Signal Extraction to 
Ease of Maintenance and Efficiency of FTTH Network. Journal of Applied Sciences Research, 7(5): 626-
630. 

Ab-Rahman, M.S., M. Tanra, K. Mat and K. Jumari, 2011c. The Effective and Low Cost Solution for Status 
Determination in Multi-line Fiber-to-the Home (FTTH) Network. Australian Journal of Basic Applied 
Sciences, 5(10): 146-155. 

Ab-Rahman, M.S., M. Tanra, N. Roslan, K. Jumari, 2011d. Video Signal Identifier for Optical Line Monitoring 
in FTTH. Journal of Applied Sciences, 11(12): 2100-2106. 

Ab-Rahman, M.S., M. Tanra, S.C. Rosli, B. Ng, A. Baharudin, S.A.M. Khithir, 2011e. Analysis of Components 
Failure, Malfunction Effect and Prevention Technique in Customer Access Network FTTH-PON. Journal of 
Applied Sciences, 11(1): 201-211. 

Ab-Rahman, M.S., M. Tanra, S.C. Rosli, Z. Zakaria, F. Jaafar, M.N.M. Saupe and K. Jumari, 2011f. 
Development of Portable Control Unit Based on Wireless CATV Tester Unit. Journal of Applied Sciences, 
11(12): 2220-2225. 

Tanra, M., M.S. Ab-Rahman and K. Jumari, 2010. Wireless Monitoring System For Video Detection In Optical 
Network. Proceedings Of Conference On Electrical And Electronic Technology At 4th World Engineering 
Congress (WEC 2010), Kuching, Sarawak, 2-5 Aug 2010. pp: 607-610. 

Tanra, M., M.S. Ab-Rahman, K. Mat and K. Jumari, 2011. Design Of FTTH Monitoring System Based On 
Zigbee Wireless Sensor Network. IEEE Symposium on Business, Engineering & Industrial Applications 
(ISBEA), 4: 243-246.  

Putrajaya Campus Network (PCN) Policy, 2010. 
 


