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OPTICAL RELAY SYSTEM AND NETWORK 
CONTROL DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from Japanese 
application JP 2010-130893 ?led on (Jun. 8, 2010), the con 
tent of Which is hereby incorporated by reference into this 
application. 

BACKGROUND OF THE INVENTION 

The present application relates to an optical relay system 
Which relays an optical signal by Wavelength division multi 
plexing. 
An optical add/drop multiplexer (OADM) Which adds/ 

drops a partial Wavelength of a plurality of Wavelengths that 
are multiplexed is introduced into a node device Within an 
optical network Which uses Wavelength division multiplexing 
(WDM). Further, in recent years, introduction of a Wave 
length selective sWitch (WSS) is underWay as a device 
capable of sWitching a path of an optical signal having an 
arbitrary Wavelength. By building a netWork using the Wave 
length selective sWitch, it is possible to easily change the path 
of the optical signal even in the network con?gured only by 
the optical signal. 

HoWever, compared With a netWork Which relays an optical 
signal by converting the optical signal into an electrical sig 
nal, the optical netWork Which relays the optical signal as it is 
raises a problem that deterioration of the optical signal accu 
mulates. Therefore, in a case of performing a long-distance 
transmission of the optical signal, it is necessary to perform 
signal regeneration by using a relay device to temporarily 
convert the optical signal into the electrical signal. Japanese 
Patent Application Laid-open No. 2009-147913 (hereinafter, 
referred to as “Patent Document 1”) discloses a Wavelength 
selective sWitch incorporating a regenerative repeater Which 
performs signal regeneration by converting an optical signal 
into an electrical signal. 

SUMMARY OF THE INVENTION 

HoWever, according to the technology disclosed in Patent 
Document 1, When the path of the optical signal is changed 
from an initial stage in Which an optical netWork is built, there 
may be a case Where there is a change in a distance by Which 
the optical signal is transmitted Without the interrnediation of 
the regenerative repeater, Which causes quality of the optical 
signal to deteriorate, and hence the received signal cannot be 
decoded. It cannot be decided Where to locate the regenerative 
repeater in the neW path Without examining deterioration 
degrees of signal quality Within respective relay devices. 

Therefore, even When the Wavelength selective sWitch is 
used to rapidly sWitch a relay path of the optical signal, there 
is no guarantee that the optical signal is appropriately trans 
mitted in the path after the change until completion of the 
examination of the deterioration degrees of the signal quality 
Within the respective relay devices, and hence it is impossible 
to gain an advantage that the Wavelength selective sWitch 
facilitates path sWitching. 

Further, there is an idea of constantly regenerating the 
optical signal by using all the relay devices all of Which are 
provided With regenerative repeaters in order to handle all 
kinds of path change, but the regeneration may be performed 
even in a situation in Which the regeneration is unnecessary, 
Which leads to Wasteful poWer consumption of the regenera 
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2 
tive repeater. In addition, a plurality of optical signals having 
multiplexed Wavelengths pass through each of the relay 
devices, and hence the Wasteful poWer consumption increases 
When the regenerative repeaters for all the Wavelengths are 
constantly operated on all the relay devices. 
The present invention has been made in vieW of the above 

mentioned circumstances, and an object of the present inven 
tion is to suppress Wasteful poWer consumption of an entire 
optical relay system to a loW level by operating a regenerative 
repeater When an optical signal needs to be regenerated. 

In order to achieve the above-mentioned object, according 
to the present invention, an optical signal is regenerated by a 
regenerative repeater Within a relay device at an upstream of 
a relay device reporting that the optical signal has deteriorated 
by a value equal to or higher than a prede?ned threshold 
value. 

For example, the present invention provides an optical 
relay system, Which relays an optical signal by Wavelength 
division multiplexing, including: 

a plurality of relay devices each of Which relays the optical 
signal; and 

a netWork control device Which controls each of the plu 
rality of relay devices, 

each of the plurality of relay devices including: 
a Wavelength selective sWitch; 
a deterioration degree measuring section Which mea 

sures a deterioration degree of the optical signal hav 
ing each Wavelength and noti?es the netWork control 
device of the measured deterioration degree along 
With a signal ID Which identi?es the corresponding 
optical signal and a relay device ID Which identi?es 
the oWn relay device; and 

a regenerative repeater Which regenerates the optical 
signal corresponding to the signal ID When a regen 
eration instruction including the signal ID is received 
from the netWork control device, 

the netWork control device including: 
an equipment information retaining section Which 

retains, for each of relay device IDs, a regenerative 
repeater ID Which identi?es the regenerative repeater 
included in the relay device corresponding to the each 
of the relay device IDs and use information Which 
indicates Whether or not the regenerative repeater is in 
use; 

a relay path retaining section Which retains, for each of 
signal IDs, information Which identi?es an order in 
Which the optical signal is relayed by a plurality of the 
relay devices existing on a relay path of the optical 
signal corresponding to the each of the signal IDs and 
the relay device IDs of the plurality of the relay 
devices existing on the relay path of the optical signal; 

a threshold value retaining section Which retains a 
threshold value of the deterioration degree Which is 
alloWed for the optical signal having the each Wave 
length; 

a deterioration degree retaining section Which retains, 
for each of the signal IDs, the deterioration degree 
noti?ed With regard to the optical signal correspond 
ing to the each of the signal IDs, in association With 
the relay device ID of the relay device that has noti?ed 
the deterioration degree; 

a deterioration degree collecting section Which stores 
the deterioration degree noti?ed from each of the 
plurality of relay devices in the deterioration degree 
retaining section in association With the signal ID and 
the relay device ID Which have been noti?ed along 
With the deterioration degree; and 






















