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Toém tar: Hién nay, thé gidi dang c6 sy phat trién va tao
ra nhanh chéng cac cong nghé va giai phap soi quang moi,
dic biét 1a sy phat trién ctia cach tir Bragg soi quang (FBG-
Fiber Bragg Grating). Doi hoi can co su khao sat, danh gia
khi két hop chiing v6i nhau. FBG da dat dugc vi tri ndi bat
trong cac cam bién soi quang do ¢é nhiing uu dlem ndi trdi
s0 v&i cac cam bién co va dién, nhu khong can ngudn nudi,
d6 nhay cao, kich thudc nho, trong lugng nhe, kha nang
chdng nhiéu dién tir, d& dang ghép nhiéu cam bién FBG
trén mot soi quang, v.v. Nhiing uu diém nay gitp sir dung
thanh cdng cam bién quang FBG trong cac img dung IoT
1a mot linh vyc rdt cé tiém nang phat trién. Trong cic
truong hop trién khai cam bién quang FBG dé dam bao an
toan van hanh cua két cdu quan sat (vi dy: toa nha, ham,
cau, dudng, dap nudce - con goi la ing dung gidm sat tinh
trang két cau (SHM- Structural Health Monitoring)).
Trong bai béo nay, sir dung phdn mém mo phong dé chimg
minh kha ning hién thuc hdéa mang cam bién quang FBG
duogc tich hgp trong mang quang ghép kénh phan chia budc
song mat do cao (DWDM- Dense Wavelength Division
Multiplexing). B4i véi nghién ciru nay, thiét 1ap mo phong
thir nghiém cho mé hinh cam bién quang FBG dé xuét do
giam sat tir xa tich hop cung mang truyén tai quang
DWDM 8 kénh véi khoang cach kénh 100 GHz duoc diéu
ché NRZ 50%, hoat dong véi tde do bit 10 Gbit/s. Khong
chi khoang cach kénh, dang tin hiéu diéu ché, tbc do bit
truyén c6 vai trd quan trong déi voi hidu ning ciia mang
cam bién quang FBG tich hop ma dé dai cap quang don
mode (SMF-Single Mode Fiber) két ndi ciing 1a mot khia
canh  quan trong can danh gi, ddc biét 1a khi xem xét pham
vi tiép can cta _mang cam bién quang FBG tich hop lién
quan dén nhu cau cam bién cho tmg dung SHM, chang han
nhu - co s& ha ting giao thong va dién luc, noi cap quang
thuong duoc trién khai. Do do, bai béo nghién ctru tac dong
cia mang cam bién quang FBG dén hé thdng truyén
DWDM va sy cling ton tai cua chang trong mot hé thong,
dugc danh gia thong qua tham sé hiéu nang ty 18 18i bit
(BER) va cu li truyén ti da duge xac dinh sao cho BER
trén mdi kénh khong vuot qua gia tri ngudng BER =
10712,
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I. GIOITHIEU

Véi su phat trién cta hé théng truyén dan cap quang, cic
cong nghé sogi quang moi xuét hién dang duoc tich hop vao
cac mang truyen thong quang hién c6 dé tan dung téi da
nang lyc truyén dan cia cic mang truyen thong nay, ching
han nhu cac cam bién soi quang c6 thé duoc tich hop vao
mang truyén thong quang [1],[2]. Hién nay, cam bién soi
quang duoc st dung theo nhiéu cach khac nhau, ching han
nhu dé giam sét tinh trang két ciu (SHM) [3],[4]. Mot trong
nhiing mang dugc sir dung va nghién ciru nhiéu nhét 1a cac
cam bién quang dua trén cach tir Bragg soi quang (FBG),
duoc su dung dé do 4p suat, nhiét do, bién dang va cac
thong sb vat Iy khac [5],[6]. Hoat dong clia cam bién quang
FBG dua trén sy phan xa ciia mdt bude song cu thé cua anh
sang t6i trong khi truyén qua phan con lai ctia phd tin hiéu
quang va da duoc trinh bay va khao sat chi tiét trong [7].
Ngay nay, viéc ché tao cam bién quang FBG khdng con
phtrc tap, do céu triic cua cac cam bién quang nay dugc
chiéu xa vao Vl]ng 161 cia s¢i quang, tao thanh cac ving ma
tai d6 chiét suat cua 161 sgi quang thay doi theo chu ky [8].

Di c6 mot s6 nghién ctru vé tich hop cam bién quang
FBG trong hé thong truyén théng quang, tuy nhién chi méi
tap trung vao tich hop mang cam bién quang FBG vao hé
thong mang truy nhap quang DWDM-PON [1],[2] ma chua
tich hop vao cac mang truyén tai quang DWDM.

Trong bai bao nay, da khao sat va danh gid hiéu ning
clia mang cam bién quang dwa trén md hinh cam bién
quang FBG dé xuét [7] tich hop véi mang truyén tai quang
DWDM, dé do giam sét tir xa dong thoi ca tham s6 nhiét
d6 va ap suét cho cac tmg dung trong IoT. Théng qua md
hinh mo phong da tién hanh phén tich, khao sat va dwa ra
cac két qua lién quan t&i tham s6 hiéu ning BER va cy li
truyén dan t6i da cia mang quang.

Bai bio dwoc ciu triic nhu sau. Phan mot 1a phan giGi
thi¢u. Tiép theo, phan hai sé tién hanh thiét 1ap va phan tich
m6 hinh mo phong mang cam bién quang FBG tich hop véi
mang quang DWDM. Phan thir ba |a cac két qua khao sat,
danh gia hiéu ning ciia mang quang lién quan téi tham s6
hiéu nang BER va cy li truyén dén tdi da. Cudi cing, phan
thir tu 1a phan két luan cia bai béo.

TAP CHI KHOA HQC CONG NGHE THONG TIN VA TRUYEN THONG 55



DANH GIA HIEU NANG MANG CAM BIEN QUANG FBG TiCH HOP VOl MANG TRUYEN TAl QUANG DWDM

Il. THIET LAP VA PHAN TIiCH MO HINH MO
PHONG

Muc tiéu chinh ctia mé hinh mé phéng dugc phat trién
va st dung trong nghién ctru nay la danh gia hiéu nang va
khao sat cy 1i truyén dan t6i da cia mang cam bién quang
FBG tich hop véi mang quang DWDM, bao gdm mang
truyén din DWDM 8 kénh diéu ché NRZ 50% véi khoang
céch tan so giita cac kénh 1a 100GHz véi toc do bit 10Gbit/s
mdi kénh va mang cam bién quang dya trén mo hinh cam
bién quang FBG dé xuat [5]. Trong md hinh mé phong
mang tich hop, mang cam bién quang FBG s€ duoc thuc
hién thiét lap két ndi song song hoic ndi tiép véi mang
truyén tai quang DWDM.

Thiét 1ap mé phong nhu dua ra trén Hinh 1 duogc thuc
hién trong moi truong phan mém mo phong OptiSystem
(V.21) [9]. Cong cu nay cung cép nhiéu loai thanh phan
dién/quang khéac nhau dé 1ap ké hoach va trién khai mot
mang quang hoan chinh, day 1a phuwong phép tiép can hiéu
qua, tiét kiém thoi gian va chi phi thdp cho ngudi nghién
ctru. Hinh 1a mé phong mé hinh mang truyén tai quang
DWDM 8 kénh. Hinh 1b mé phong mé hinh mang cam
bién quang FBG do giam sét tir xa tich hop v&i mang truyén
tai quang DWDM 8 kénh trong truong hop két ndi ndi tiép.
Hinh 1c¢ mo6 phong mé hinh mang cam bién quang FBG do
giam sat tur xa tich hop véi ‘mang truyén tai quang DWDM
8 kénh trong trudng hop két nbi song song.

Hé th6ng mang truyén tai quang DWDM ¢ phia phét c6
mang nguon quang Laser song lién tuc (CW Laser Array)
gdm 8 ngudn quang vai tan so trung tam tir 192,1 THz d&én
192,8 THz, khoang cach tin s6 trong tmg 1a 100 GHz (theo
khuyén nghi ctia ITU-T G.694.1), cong suat mdi Laser 10
dBm va do rong duong phd 0,1 MHz. Pau ra cia mang
ngudn quang Laser song lién tuc s& duoc dua vao cac bd
diéu ché ngoai (Ext.Mod.) twong tng. B diéu bién MZM
dugc diéu khién ¢ toc do bit 10 Gbit/s bang tin hiéu dién
NRZ 50%. Tit ca cac kénh quang duoc ghép véi nhau nhd
bo ghép da kénh quang DWDM (DWDM-MUX). O phia
thu ctia hé théng mang truyén tai quang DWDM gdm c6
bd tach quang da kénh DWDM (DWDM-DEMUX) va cac
bd tach song quang PIN (Photodetector PIN). B0 tach
quang da kénh DWDM c¢6 tan sd tan sb trung tdm cho 8
kénh quang tuong Gng nhu phia may phat, duoc dat ¢
khoang cach kénh 100GHz va ndm trong pham vi tir 192,1
THz dén 192,8 THz. Cac kénh quang sau khi tach ra s&
dugc dua vao cac bo tch sdng quang PIN.

Dbi v6i mang cam blen quang FBG do giam sat tu xa, ¢
phia phét co mot ngudn quang bing rong (Whlte Light
Sourse) c6 tan s6 trung tam 193,4 THz cung c4p bang thong
trong dai tin bang C tir 193 THz dén 193,8 THz, dugc st
dung 1am ngudn sang cho mang cam bién quang FBG. M
hinh cam bién quang FBG dé xuat sir dung trong mang cam
bién quang FBG 1a mé hinh cam bién quang FBG mic ndi
tiép do co cong suat quang phan xa cai thién khoang 3 dBm
s0 voi mo hinh cam bién quang FBG méc song song [6].
Trong mé hinh cam bién quang dé xuit, FBG1 c6 budc
song Bragg 1a 1548 nm (khoang 193,66 THz) va FBG1 c6
budc song Bragg la 1552 nm (khoang 193,16 THz). Viéc
chon budc séng Bragg trong ving nay dam béao ti wu suy
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hao cho mang cam bién quang FBG va dam bao khoing
bang tin bao vé dbi voi dai bang tin tin hieu DWDM va
khong gay ra tuong tac phi tuyén ddi véi cac kénh DWDM.
Tin hiéu quang truyén qua cam bién quang FBG s& duoc
thu bdi may thu quang DWDM.

Khi mang cam bién quang FBG dugc tich hgp voi mang
truyen tai quang DWDM. O phia phat tin hiéu dau ra &
ngudn quang bang rong va tin hiéu & ddu ra DWDM-MUX
s& duoc ghép v6i nhau nhd by két hop cong suat 2x1
(Power Combiner 2x1). Tin hiéu quang & dau ra bo két hop
cong suat 2x1 s& duoce dua vao tuyén quang. Tuyén quang
gb6m nhiéu ching, mdi ching gdom mot sgi quang don mode
(SMF) ¢6 chiéu dai 50 km véi hé sb suy hao 0,2 dB/km va
hé s tan sic 16,75 ps/nm.km (& budc song tham chiéu
1550nm), theo khuyén nghi ITU-T G.652. Trén mdi ching
sir dung bo khuéch dai quang soi pha tap Erbium (EDFA)
dé bu suy hao v6i hé s6 khuéch dai G= 12dB va hé sé nhiéu
NF= 3dB. ¢ lip cac ching trong mé hinh mé phong
duong truyén quang sir dung thanh phan diéu khlen vong
1ap (Loop Control) thuc sy s& thyc hién lap voi s6 lan can
thiét. Khi khao sat danh gia hiéu ning mang cam bién
quang FBG do gidm sat tir xa tich hop vdi mang quang
DWDM 8 kénh s& thiét 1ap cu li truyén dan 50 km (tuong
{g v&i s6 1an 1dp ¢ thanh phan diéu khién vong lap bang
1). Truong hop khao sat cy li truyén tdi da ciia mang cam
bién quang FBG tich hop véi mang quang DWDM 8 kénh
s& thuc hién thiét 1ap chirc ning quét tham sé 1an lap &
thanh phan diéu khién vong lap tir 1 d&én 3 (twong mg véi
cy li truyén tir 50 km dén 150 km).

Bdng 1 téng hop cac thong s6 co ban cia cac thanh phan
trong mo phong md hinh mang cam bién quang FBG do
giam sat tir xa tich hop voi mang truyén tai quang DWDM
8 kénh.

Bdng 1. Cdc théng sé cia cdc thanh phan dwoc thiét ké.

Céc thanh Céc thong sé
phan
Ngudn bang |Cong suit = -90dBm, budc séng dinh =
rong 1550nm (khoang 193,41 THz), bang thong
tir 193 THz dén 193,8 THz.
FBG 1,2 Buéc séng Bragg FBG 1= 1548 nm
(khoang 193,66 THz), Budc séng Bragg
FBG 2= 1552 nm (khoang 193,16 THz),
Do phan xa = 0.99, Bing tin = 125 GHz.
Khébi mang 8 kénh, Tan s =192.1 THz, Khoang céch
Laser CW |tan s6 =100 GHz, Cdng suat = 10 dBm.
Bo ghép/ |8 kénh, Tan sd trung tam tir 192.1 THz dén
tach DWDM |192.8 THz, Khoang céch tan s6 = 100 GHz,

Bing tin mdi kénh 10GHz.

L = 50Km (Khao sat danh gia hiéu nang
mang quang tich hop).

L = 50 Km dn 150 Km (Khao st cu li
truyén téi da cua mang quang tich hop).
EDFA c6 h¢ s6 khuéch dai G= 10dB

B6 thu quang [PIN: Pap tng = 1 A/W; Dong ti 10nA

Tuyén quang
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ll. KET QUA VA THAO LUAN

Trong phan nay s& dua ra cac két qua danh gia hiéu nang
BER va khao sat cy li truyén dan tdi da ciia mang cam bién
quang FBG tich hop véi mang quang DWDM. Pé dénh gia
hiéu ning BER clia mang cam bién quang FBG tich hop
v6i mang quang DWDM thyc hién thiét 1ap do tham sb
BER trén ca 8 kénh voi cu li truyén 50 Km. Dé khao sat cu
li truyén dan t6i da ciia mang cam bién quang FBG tich hop
v6i mang quang DWDM véi cu li truyén trong khoang tir
50 Km dén 150 Km, twong tmg véi thyc hién quét tham s6
lan 1ap ¢ thanh phan diéu khién vong lap tir 1 dén 3.

Hinh 2 1a phd quang diu ra phia may phat va dau vao
may thu ctia mang quang DWDM 8 kénh khéng tich hgp
mang cam bién quang FBG. Hinh 3 12 phd quang dau ra
phia may phat ctia mang quang tich hop.
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Hinh 2. Phé quang: a) Pau ra mdy phdat DWDM; b) Pau
vao may thu ciia mang quang DWDM 8 kénh khong tich
hop mang cam bién quang FBG.
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Hinh 3. Phé quang: (a) Pau ra mdy phdt mang quang
tich hop; (b) Pau vio may thu ciia mang quang tich hop
két néi néi tiép; (c) Pau vao mdy thu ciia mang quang
tich hop két néi song song.

Tir Hinh 2 ¢6 thé thay rd sy mé rong dang ké pho quang
cia tin hidu ¢ dau vao may thu so voi phd quang dau ra
may phat trong hé théng mang quang DWDM 8 kénh
khong tich hgp mang cam bién quang FBG, nguyén nhan
1a do tuong tac phi tuyén tron bon song (FWM- Four Wave
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Mixing) giita cac kénh quang dau vao khi truyén qua ching
s¢i quang 50 Km.

Hinh 3 cho thiy su mé rong phd quang do twong tac phi
tuyén FWM giita 8 kénh khi truyén qua 50 Km soi quang
trong hé thong mang quang DWDM 8 kénh tich hop mang
cam bién quang FBG.

Tir két qua do ¢ Hinh 2 va Hinh 3 cho thdy phd quang
ctia 8 kénh do dugc trén hé¢ théng mang quang DWDM
khong tich hop mang cam bién quang FBG c¢6 cong suét
dinh khoang 4,41 dBm, ph quang cta 8 kénh do duoc trén
hé¢ thdng mang quang DWDM tich hop mang cam bién
quang FBG c6 cong suét dinh khoang 1,38 dBm cho md
hinh két nbi ndi tiép va -1,76 dBm cho mé hinh két ndi
song song. Nhu vay mé hinh hé thong mang quang DWDM
tich hop mang cam bién quang FBG két ndi ndi tiép co
cong sudt quang DWDM thu cai thién khoang 3 dBm so
v6i mo hinh hé théng mang quang DWDM tich hop mang
cam bién quang FBG két ni song song. Tuy nhién so véi
mo hinh hé théng mang quang DWDM khong tich hop
mang cam bién quang FBG thi m6 hinh hé thdng mang
quang DWDM tich hop mang cam bién quang FBG két ndi
nbi tiép c6 cong suat quang DWDM thu kém hon khoang
3dBm.

bé danh gia do giam sat tir xa cac tham s6 nhiét do, ap
sut cho cac tmg dung IoT, dua trén két qua phd phan xa
ctia cam bién quang FBG trong cc mo hinh mang quang
tich hgp. Hinh 4 12 ph6 ngudn bang rong, phd phan xa va
phd truyén qua ctia mé hinh cam bién quang FBG do giam
sat tir xa tich hop voi mang cu 1i dai DWDM 8 kénh. Pho
ctia ngudn bang rong do duoc ¢ cong suét dinh -11dBm
nhu trén Hinh 4(a), phd phan xa do duoc c6 cong suit dinh
khoang -17dBm cho mé hinh mang cam bién quang FBG
tich hop V0'1 mang quang DWDM 8 kénh trong truong hop
két ndi ndi tlep nhu ¢ Hinh 4(b) va -20dBm cho mé hinh
mang cam bién quang FBG tich hop v&i mang quang
DWDM 8 kénh trong truong hop két ndi song song nhu
trén Hinh 4(c). Tir két qua do phd phéan xa ciia mé hinh cam
bién quang FBG trén Hinh 4 c6 thé thiy 16 v6i mo hinh
mang cam bién quang FBG tich hop V01 mang quang
DWDM 8 kénh trong truong hop két ndi ndi tiép c6 cong
sudt quang phan xa cai thién khoang 3 dBm so v&i mo hinh
mang cam bién quang FBG tich hop v&i mang quang
DWDM 8 kénh trong trudng hop két ndi song song. Vi viy
mob hinh mang cam bién quang FBG tich hop v&i mang
quang DWDM 8 kénh trong truong hop két ndi ndi tiép 1a
rat phu hop cho viée do giam sat tir xa.

Bdng 2 dua ra két qua do tham sb hiéu niang BER cia 8

kénh trong md hinh hé théng mang quang véi cu li truyén
50 Km.
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Kénh 1| 6,68313e-130 | 2,67222¢-118 | 1,02255¢-116 (b) M6 hinh mang quang tich hop ket noi noi ticp
BER Analyzer <
Kénh 2| 2,1898e-135 | 1,43588e-119 | 6,6572e-119 _[E BERCh 1.2 Sonalinded0 2
é Dbl Cick On Objects to open proper 'nes (m o:,;:’ with Moy Auto Set
Kénh 3| 2,36922e-126 | 9,9702e-118 | 6,87847e-112 Y e
Kénh 4| 3,10643e-138 | 7,15427e-131 | 2,5404e-127 ; \ P
Kénh 5| 1,37232e-136 | 5,42982e-126 | 1,43818e-126 | rees
Kénh 6| 1,3058e-137 | 3,59993e-129 | 2,19551e-125 . it
Kénh 7| 3,85913e-133 | 4,54156e-122 | 4,9611e-127 g i |
Kénh 8| 3,45682e-133 | 3,10174e-137 | 2,24146e-130 :
QFactor { MnBER )\ Threshod )T\":;:m.m 7 :

R rang tir Bang 2 c¢6 thé thdy kénh c6 hiéu ning kém
nhat xét v& BER 14 kénh thir 3, chu yéu 1a do xuyén nhiéu
phi tuyén tir cac kénh quang khac. Két qua do BER ciia
kénh 3 d6i v6i md hinh mang quang khong tich hop la
2,36922e-126, di véi md hinh mang quang tich hop két
nbi ndi tiép 12 9,9702e-118 va ddi vi md hinh mang quang
tich hop két nbi song song 1a 6,87847e-112. Két qua nay la
hoan toan phi hop véi két qua do phd quang. Nhu vay vé
co ban hiéu ning ctia mo hinh mang cam bién quang FBG
tich hop mang truyén tai quang DWDM két ndi ndi tiép 1a
t6t hon so véi mé hinh mang cam bién quang FBG tich hop
mang truyén tai quang DWDM két ndi song song.

(¢) M6 hinh mang quang tich hop két néi song song
Hinh 5. Biéu d6 mdt ciia kénh 3 (kénh toi nhdt).

Hinh 6 biéu thi mdi quan hé gitta hiéu nang BER cua
kénh 3 va cu li truyén tuong tmg khi thuc hién quét tham
s0 lan 1ap ¢ thanh phan diéu khién vong lap trong mé hinh
mang quang.
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(¢) M6 hinh mang quang tich hop két néi song song

Hinh 6. S thay doi hiéu nang BER kénh 3 (Kénh toi nhdt)
theo cu li truyén.

Tir Hinh 6 cho thiy cu i truyén ti da cho kénh 3 (kénh
toi nhat) véi diéu kien BER = 10712 trong hé thong mang
quang DWDM khéng tich hop mang cam bién quang FBG
Ia khoang 96,1 Km, trong hé thong mang quang DWDM
tich hgp mang cam bién quang FBG két ndi ndi tiép la
khoang 95,7 Km va trong hé théng mang quang DWDM
tich hop mang cam bién quang FBG két ndi song song 1a
khoang 95,5 Km. Nhu vay cu li truyén tdi da trong cac
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mang quang 1a kha tuong dong. Tir két qua mo phong do
tham s6 hiéu niang BER va cy li truyén t6i da ddi voi cac
mo hinh mang quang cho thay véi mé hinh mang cam bién
quang FBG tich hop mang quang DWDM két ndi ndi tiép
la rat pht hop cho viée do gidm sat tir xa. Tuy nhién, tly
thudc vao dicu kién do giam sat va d6i tuong do gidm sat
ciing nhu hé théng mang quang DWDM trién khai thuc té
dé lya chon mo hinh mang cam bién quang FBG tich hop
v6oi mang quang DWDM cho phu hop.

IV. KET LUAN

Bai bao da mé ta viéc xay dung, thiét 1ap va phan tich
md hinh mang cam bién quang dwa trén mé hinh cam bién
quang FBG d¢ xuét tich hop v6i mang truyén tai quang
DWDM dé giam sat dong thoi nhiét do va ap suat cho céac
ung dung do tir xa trong 1oT. M6 phong mé hinh mang cam
bién quang FBG tich hop véi mang quang DWDM 8 kénh
diéu ché NRZ 50% vai khoang cach tan sé gitta cac kénh
la 100GHz va téc d6 bit mdi kénh 10Gbit/s da dwoc xay
dung va céc két qua khao sat cho thay viéc tich hgp mang
cam bién quang FBG vé&i mang quang DWDM c6 1am suy
giam hiéu ning cac kénh DWDM, tuy nhién van dam bao
cu li truyén tbi da la khoang 95 Km ¢ diéu kién ngudng
BER = 10712, Bén canh d¢, cac két qua mo phong cho md
hinh mang cam bién quang dwa trén mo hinh cam bién
quang FBG d& xuét tich hop v6i mang truyén tai quang
DWDM két ndi ndi tiép 1a rat phi hop v6i cac tmg dung do
tlr xa ma van dam bao dugc hiéu ning cac kénh DWDM.
Viéc xay dung mo hinh mé phong va danh gia hiéu nang
mang cam bién quang FBG tich hop v&i mang quang
DWDM trén co s& mé hinh cam bién quang FBG d& xuit
1a rit quan trong, véi muc dich nang cao hiéu qua hoat dong
ctia mang quang tich hop trong thuc té cho c4c ung dung
loT.
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PERFORMANCE EVALUATION OF FBG
OPTICAL SENSOR NETWORK INTEGRATED
WITH DWDM OPTICAL TRANSMISSION
NETWORK

Abstract — Currently, the world is experiencing rapid
development and creation of new fiber optic technologies
and solutions, especially the development of fiber Bragg
gratings (FBG- Fiber Bragg Grating). Requires survey and
evaluation when combining them together. FBG has
achieved a prominent position in fiber optic sensors due to
its internal advantages compared to mechanical and
electrical sensors, such as no need for power supply, high
sensitivity, small size, light weight, high anti-
electromagnetic interference, easy to multiplex multiple
FBG sensors on one fiber, etc. These advantages make
successful use of FBG optical sensors in 10T applications
an area with great potential for development. In cases
where FBG optical sensors are deployed to ensure
operational safety of observed structures (e.g. buildings,
tunnels, bridges, roads, dams - also known as structural
health monitoring applications (SHM- Structural Health
Monitoring)). In this article, simulation software is used to
demonstrate the ability to realize an FBG optical sensor
network integrated in a high-density wavelength division
multiplexing (DWDM- Dense Wavelength Division
Multiplexing) optical network. For this study, the
experimental simulation setup for the FBG optical sensor
model  proposes integrated remote  monitoring
measurement with an 8-channel DWDM optical
transmission network with 100 GHz channel spacing with
NRZ 50% modulation, operating operates at a bit rate of 10
Gbit/s. Not only do channel spacing, modulation signal
type, and transmission bit rate play an important role in the
performance of an integrated FBG optical sensor network,
but also the connecting single-mode fiber (SMF- Single
Mode Fiber) cable length is an important aspect to
evaluate, especially when considering the reach of an
integrated FBG optical sensor network in relation to
sensing needs for SHM applications, such as transportation
infrastructure and electricity, where fiber optic cables are
often deployed. Therefore, the article studies the impact of
the FBG optical sensor network on the DWDM
transmission system and their coexistence in one system,
evaluated through the bit error rate (BER) performance
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parameter and the maximum transmission distance is
determined so that the BER per channel does not exceed
the threshold value BER = 10712,

Keywords - 10T, DWDM, fiber optic sensor network
integrated with DWDM optical network, fiber optic sensor,
FBG optical sensor, FBG.
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