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TOM TAT

Bai viét nay tap trung vao viéc sit dung bo can bang LMS trong hé thdng truyén
thong quang IM/DD tam ngén stt dung diéu ché PAM4. Viéc stt dung PAM4 cho
phép truyén dix liéu téc dd cao va tang hiéu sudt phd trong hé thong thong tin quang
tam ngan. Mot trong cac nguyén nhan chinh lam gidm hiéu ning ctia hé thong la
nhiéu lién ky tw, gy ra boi tan sic trén kénh truyén hay gi6i han bang thong do thiét
bi gia ré. B can bfing LMS, mét ky thuat loc thich nghi, dong vai tro quan trong
trong cai thién chat luong tin hiéu, bu méo cho cac hién tuong trén. Hiéu suat bo can
bang LMS dwoc danh gia thong qua ty 18 15i bit va ty s3 tin hiéu trén nhiéu. Bing
cach str dung bo can biang LMS, chat luong va cu ly truyén dan cta hé thong thong
tin quang tam ngan duoc cai thién dang ké. Bén canh d6, cic tham s ctia b can
bang nhu s luong tap va kich thwdc bwdc cling dugc khao sat va danh gia trong bai

bao nay.

Tt khoa: Bo can bang, hé thdng thong tin quang, thuat todn LMS - least mean

square.

1. TONG QUAN

Hé thong thdéng tin quang truyén thong rat quan tam dén viéc phat trién cac
tuyén duong dai téc do cao nhu tuyén duong dai va tuyén xuyén bién. Tuy nhién, trong
nhiing nam gan day, cung sy phat trién nhanh chdng ctia cac iing dung va dich vu bang
rong nhu: Internet of Things (IoT), dién toan dam may, thuc t€ ao tang cwong VR, hay
mang di dong thé hé 5G. da dat mot ap luc rat 1on 1én nén tang ha tang hé thong thong
tin quang. Trong d6, phan 16n luu lwong internet duogc thuwc hién dya trén ha tang tuyén
két noi gitra cac trung tam di liéu (DC — data center), mang d6 thi hay mang truy cap
quang. Day chinh 14 yéu t6 thuc day cho sy phat trién ctia hé thong thong tin quang tam
ngan. So sanh véi cac tuyén truyén cy ly 16n, tuyén quang tim ngén dwoc trién khai voi
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quy mo 16n hon nhiéu, do d6 cac yéu td vé chi phi, d0 phtic tap va kich thudce la cac tiéu
chi dugc quan tam [1]. Xét vé cac yéu t6 trén, ky thuat diéu ché bién d6 va giai diéu ché
truc tiép (IM/DD - intensity modulation with direct detection) [2] dwgc xem la lya chon
tot hon so véi ky thuéat tach song Coherent [3]. Tuy nhién, hé théng thong tin quang
IM/DD truyén thdng gép phai nhiéu khé khan trong viéc tang tdc do truyén dan do st
dung dinh dang diéu ché NRZ-OOK (non-return-to-zero on-off-keying). Thay thé cho
dinh dang cti, hién nay, PAM4 duoc xem la mot ky thuat diéu ché phu hop véi hé thong
thong tin quang cu ly ngan déc biét 1a cho thé hé Ethernet 200G va 400G [4].

Trung tam dir lieu

Pién toan bién

Tuyén dai/

) —_— =
~ /
\ Ma_ng di d{)ng tuyén xuyén bién

fonthaul

Dién toan Dién toan
bién bién

Hinh 1. M6 ta vé hé thdng thong tin sgi quang phan theo cac nhém khoang cach phat.

Sw suy giam hiéu suét ctia hé thdng xay ra do nhiéu yéu t6. Dé nhan thay nhat 1a
sy xudt hién cua hién tuwong nhiéu lién ky tu (ISI - inter-symbol interference), khi cac
xung lan can chong 1an 1én nhau gay ra nhiéu, va dan dén su suy giam ctia SNR (signal-
to-noise ratio) va ting i 1¢ 16i bit (BER - bit error rate). Nguyén nhan chinh dan dén hién
twong trén & hé thong tam ngan la do hién tuong gian xung gay ra béi tan sac (CD -
chromatic dispersion). Bén canh d¢, hiéu tng loc thdng thap xudt hién 6 may phat va
mdy thu gia ré cling cd thé gy nhiéu ISI (intersymbol interference) nghiém trong. D&
han ché cac nhugc diém ndi trén va nang cao tdc do/cu ly truyén dan cho hé thong, mot
s6 ky thuat can bang khac nhau dga trén xtt ly tin hiéu s8 (DSP - digital signal
processing) da dwoc nghién ctru cho cac hé thong thong tin quang tdm ngan trong nhing
nam qua. Xét vé cac yéu cau ctia hé thong cu ly ngén, bo can bang FFE (feed forward
equalizer) véi thuat todan LMS c¢6 thé xem lam mot giai phap hiéu qua dé€ bu cho cac suy
hao tuyén tinh gay ra boi hién twong gidi han bang thong va tén sac.

Bai bao trinh bay vé mdt s8 ting dung quan trong ctia DSP nham nang cao téc
dd/cw ly truyén dan cho tuyén quang tdm ngan bang viéc két hop st dung dinh dang
diéu ché PAM4 va bo can béng stt dung thuat toan LMS. Phéan con lai cia bai bao nay
duoc t8 chite nhuw sau. Trong phan 2, bai béo sé trinh bay van tat vé mot s giai phap st
dung ky thuat DSP gitup cai thién chat lwgng hé thong nhu tng dung dinh dang diéu
ché& bac cao va ki thuat can bang. Phan 3, dura ra md hinh md phong hé thdng thong tin
st dung k§y thuat IM/DD véi diéu ché PAM4 cho truyén dan cu ly ngan. Phan nay ciing
thuc hién khao sat nh3m 1am rd vai trd ctia bd can bz?mg trong viéc cai thién chat luong
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hé théng, bén canh d6, mot s6 tham s& chinh ctia bd can bang ciing dwgc danh gia dé
lam rd. Cu6i cuing 1a két ludn duwoc dua ra ¢ phan 4.

2. MOT SO KY THUAT DSP CHO Hf THONG IM/DD TAM NGAN
2.1. Dinh dang diéu ché

Ky thuat Diéu ché cuong do két hop véi tach song truc tiép (IM/DD) duoc xem
la giai phap t&i wu cho hé théng tim ngan nho cac wu diém: cong nghé don gian, tiét
kiém chi phi va c6 kich thudc bé [5]. Tuy nhién, cac hé thong IM/DD c6 dién dwoc trién
khai v6i dinh dang NRZ-OOK, khéng c6 bat ky DSP déc biét nao, va chi cho phép toc
dd truyén/nhan 1én dén 25 Gbit/s. Hé thong IM/DD hién nay da c6 nhiéu thay d6i khac
biét so véi truyén thong. Cu thé, dé€ cé thé t6i uu hda bang thong va tang toc do truyén
ctia cac hé thdng tdm ngén, nhiéu dinh dang cao cdp da duwoc dé xuat, trong d6 PAM4 1a
lwa chon duoc wu tién hang dau [6, 7].

T
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PAM4f|_L
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Hinh 2. Minh hoa vé 2 ky thuat diéu ché NRZ-OOK va PAM4 [8].

Danh gia vé vu diém, so véi ky thuat cd dién nhu NRZ-OOK, PAM4 ¢6 dugc 2
wu diém ndi bat sau: Thiz nhat, PAM4 cho phép ting gap d6i tdc do bit truyén dan. Diéu
ch& PAM4 st dung 2 bit cho mbi ky tu ma hoa, trong khi d6 NRZ-OOK chi st dung 1
bit cho mdi ky tw, dan dén viéc cung 1 t6c do ky tw (baud rate) thi t&c d0 bit (bit rate) cua
PAM4 sé cao hon NRZ. Thit hai, giam dugc su mat mat tin hiéu. Khi truyén cung mot
toc do bit, do o t6c do ky tw cao hon, PAM4 sé str dung t6c d¢ truyén thap hon va han
ch& duoc cac hién twong sai 1éch (vi du nhuw nhiéu lién ky tw ISI) t6t hon. Do vu diém
quan trong nay, c6 thé st dung PAM4 cho cac tuyén hién c6 (von sit dung NRZ) vi téc
d6 dit liéu 16n hon ma khéng phai tang gap ddi tdc do truyeén dan.

2.2. Ky thuat can bﬁng va thuat toan LMS
2.2.1. BO can bang FFE - Feed Forward Equalizer

Day mot phuong phap hiéu qua dé bu cho cac suy giam tuyén tinh (nhuw CD hay
gi6i han bang thong). Thanh phan co ban nhat cua FFE la bd loc dap tiing xung httu han
(FIR), c6 cau truc dugc thé hién trong Hinh 3a. Tin hiéu ngd ra ctia bo loc FIR dugc xac
dinh [9] nhu sau:
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n-1

y() = ) =) M
=0

voi x(k) va y(k) teong ting voi tin hiéu ngd vao va ra ctia bo loc FIR tai vi tri mAau thi
k. h = [hg hyh, ... hy_1] la mang cac trong sd cta cac tap T, va n la s6 luong cac tap.

x(n)
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Hinh 3. C&u tric ctia mdt bo loc FIR (a) va can bang FFE st dung thuat todan LMS (b).

Hinh 3 (b) md ta cdu trac bo loc FFE str dung thuat toan LMS, trong d6 bo loc FIR
duoc ky hiéu 1a h(n). Trong sd ctia cac tap c6 thé duoc cap nhat br?mg cac thuat toan zero-
forcing (ZF), thuat toan least mean squares (LMS), thuat toan recursive least squares
(RLS), v.v. Tuy nhién, cac thuat toan hdi tu khac nhau chi anh hwong dén tdc do dat
dwoc trong s6 tap t8i wu va khong phai la trong tdm cta bai danh gid nay. O day, bai
bao trinh bay mot trong nhiing ky thuat pho bién nhat dwgc goi la thuat toan LMS.

2.2.2. Thuat toan Least Mean Square - LMS

Y tuong co ban dang sau bd loc stt dung LMS la tim kiém tap trong s8 t&i wu h(n)
cta bd loc bf?mg cach dung thuat toan giam d¢ doc (gradient descent) d€ cap nhat cac
trong s6 cta b loc. Thuéat toan khai tao véi cac trong sd rat nho (bf“mg 0 trong hau hét
cac treong hop) va & mdi budce sé thuwe hién cap nhat cac trong s6 dua vao do ddc cua sai
s0 binh phuong trung binh (MSE-gradient). Nghia la, néu MSE-gradient duwong, diéu dé
c6 nghia 1a 18i sé tiép tuc tang duong néu cing mot trong s& duwoc st dung cho cac lan
1ap ti€p theo, do d6 hé thong can diéu chinh giam trong s6. Theo cach twong tw, néu do
ddc am, cac trong sO sé dugc tang 1én.

Thuat toan LMS v6i bd loc bac p ¢6 thé duoc tom tit nhw sau:

Thong s6: p = chiéu dai ctia bg loc (s0 tap)

u = kich thudce budc

Khéi tao: h(0) = zeros (p)

Tinh toan: Forn=0,1, 2,..
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x(n) = [x(n),x(n—1),...,.x(n—p + D7
e(n) = d(n) — h(n)x(n)
h(n+1) = h(n) + 2ue*()x(n)

Trong dé: pu la kich thwdce bude (chi tdc dd cap nhat cho trong s bd loc) va ham
16i e(k) = d(k) - y(k) nam gitta tin hiéu mong mudn d(k) va tin hiéu dau ra y(k) =
hH(m)x(n). Vax(n) = [x(n),x(n — 1), ...,x(n — p + 1)] 1a vecto cta tin hiéu dau vao.

KET QUA VA THAO LUAN

3.
3.

1. MO0 hinh danh gia

Linear TX

Driver
Ideal IM

Origin data
Bit Mapping
Resampling
Pulse Shaping
Resampling
LMS Equalizer
Bit De-mapping
Received Data

SNR/BER calculator
-~ —— = —

Hinh 4. M6 hinh khao sat hé thdng IM/DD tam ngén st dung PAM4.

Hinh 4 trinh bay mot hé thong dién hinh cho cac hé thong thong tin quang tam
ngan dua trén diéu ché PAM4. Dau tién, dit liéu gdc duoc tao boi chudi nhi phan ngau
nhién va sau d6 sé dugc anh xa téi bg chuyén doi ky tu sit dung dinh dang PAM4. Sau
khi 18y mau lai, tin hiéu duoc dinh dang xung d€ t6i wu vé hiéu suat stt dung bang thong,.
Tin hiéu da xtt ly sau d6 dwgc dua vao bd chuyén doi s6 sang twong tw (DAC - digital-
to-analog converter) dé thu duoc tin hiéu dién bang co sé. Sau do, cac tin hiéu dau ra
cta DAC duoc khuéch dai boi mot mach diéu khién tuyén tinh va sau d6 duoc dua vao
mot bd diéu ché d€ tao ra tin hiéu quang PAMA4. O day, tin hiéu duoc dua qua bo loc
thong thap LPF (gidéi han bang thong do thiét bi) va chuyén dén soi quang. Ddi véi cac
lién két quang dudi 300 m, s¢i quang da ché do (MMF — multimode fiber) thuong duoc
stt dung rong rai hién nay. Khi khoang cach truyén ting lén dén vai kilomet, su tan sac
trong soi MMF sé lam bién dang tin hiéu va s¢i quang don mode tiéu chuan (SSMF —
standard single mode fiber) tré thanh lua chon pho bién hon. Tai may thu, tin hiéu duoc
tach song truc tiép bdi bd tach séng PIN. D€ cai thién dé nhay cua mdy thu, TIA
(transimpedance amplifier) duwgc xép tang phia sau d€ khuéch dai tin hiéu dién. Sau khi
duoc xtt Iy bang bd chuyén ddi twong tu sang s6 (ADC — analog-to-digital converter), tin
hiéu duoc lay mau lai theo t6c dd lay mau du kién cho cac bude tiép theo. Sau do, ky
thuat DSP duoc st dung dé can bﬁmg tin hiéu nhan dwoc nham cai thién hiéu suat cta
hé thong truyén dan. Cudi cung, sau khi anh xa nguoc cac ky tu PAM4 vé bit, thuc hién
tinh todn ty 1& 15i bit (BER) cling nhu ty 1€ tin hiéu/nhiéu SNR va dwa ra dit liéu ciAn nhan.
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3.2. Danh gia hé thong IM/DD sit dung PAM4 véi bo can bang LMS
3.2.1. Thong s danh gia va thiét 1ap hé thong
Chét luong cua hé théng dugc danh gia thong qua SNR va BER.

Trong d6, SNR la ty sO gitta cOng sudt tin hiéu va cong suat tap am. Hé thong cd
SNR 16n sé cho chat luong t6t. Trong hé thong thong tin quang dwoc xét dudi day, SNR
duoc tinh toan sau khi da dwgc xtt ly & mdy thu théng qua tham s6 EVM (error vector
magnitude).

SNR = —20log,o(EVM) [dB] )

Ty s816i bit (BER) duoc xac dinh tai bo thu, 1a ty s6 giita s6 bit thu bi 1i trén tong
s0 bit dwgc phat di trong mét khoang thoi gian xac dinh. Vi du: BER = 10¢ ¢6 nghia la ct
ct 1 triéu bit truyén di thi c6 1 bit xay ra 16i. Viéc xac dinh BER duoc thuc hién thong
qua cong thitc sau:

S6 bit 16i

BER = ——— - 3
Tong so bit truyén di )

Dé€ c6 thé tham chi€u khi thuc hién danh gia, cac thong s6 khoi tao ctia hé thong
hoat dong 0 bang tan C duoc thiét 1ap nhw sau:

Bdng 1. Thiét lap khoi tao cac thong sd cho hé thong duoc khao sat

Cic thong sé ciia hé thong khdo sdt

N SO luong bit dix liéu 218bit
Baudrate Toc dd truyén ky tw 50 GBaudps
Prurs Cong sudt truyén/nhan 0 dBm (~ImW)
BW Bang thong cua may phat/thu 25 GHz

A Budc song quang 1510 nm

D Hé s6 tan sic 17.6 ps/nm/km
l Cu ly truyén dan 0 ~10 km

R Hé s0 chuyén d6i quang dién 0.7 A/IW

3.2.2. Danh gia vai tro ctia bd can bang dén hé thong

Dau tién, d€ danh gia vai tro ctia b can bﬁ“mg cua hé thong, thuc hién chay thi
nghiém hé thdng trong 2 treong hop 6 va khong c6 st dung b can bang, thong qua d6
xac dinh duoc gidi han cta hé thong cling nhu kha nang cai thién hé thong ctia bd can
bang. Céc thong sd thiét 1ap ban dau ctia hé thong duoc thiét 1ap theo Bdng 1.
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: Danh ia vai tro cua izer LMS
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Hinh 5. Danh gia chat luong ctia hé théng trong 2 truong hop:

C6/khdng c6 stt dung bd can bang.

Hinh 5 mo ta chét lwong cta hé thong trong 2 treong hop: ¢6 stt dung/khong cd
stt dung b can bé“mg LMS. Danh gié chat luong dugc thyc hién dya trén 2 thong s6 SNR
va BER. Dya vao hinh v§, cé thé dé dang nhan thady SNR giam dan theo khoang cach
truyén, diéu nguoc lai xay ra d6i voi BER. Mot diém khéc, treong hop c6 st dung bd
can bang LMS cho két qua t&t hon, twong ting vdi ty 1é SNR cao hon va BER nhd hon.
Cu thé, xét vé SNR, trong truong hop c6 st dung b can bf?mg, hé thong c6 do loi SNR
chénh 1éch khi truyén B2B (Back-to-back) la 18.27 dB. Cu ly truyén t6i da cling duoc cai
thién tir ~2.5 km 1én dén ~5.5 km khi st dung thém bo can bang, xét trong trueong hop
BER = 102, day cing chinh la khoang cach gidi han ma hé thong c6 thé dat dén, sau
khoang céch truyén dan naychat lugng hé thong suy giam nhanh.

3.23. Dénh gia vé cac thong s ctia by can bang

D€ c6 danh gid cu thé hon, bai bao phan tich cac tham sd cua bo can béng nham
xac dinh vai tro cua cac tham sd tadc dong dén qua trinh xtr ly di liéu. Hai tham s6 duoc
danh gid gom Kich thudc budc (step size p) va SO luong Tap duoc st dung cho bd loc.

Danh gia Step Size n ;

5 T

Chenh lech sa voi ki vong

[ . .

4 6 8 10 12 14 16 15 20
50 luong bil huan luyen

Hinh 6. Dénh gid vai tro cta Kich thudc bude u dén kha nang hoi tu ham 15i.
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Hinh 6 la két qua khao sat d¢ chénh léch gitta két qua duw doan va ki vong, hay
ham 13i e(n) théng qua cac bwdc huan luyén. Dya vao d6 thi cé thé nhan thay viéc thay
d6i hé s6 Kich thude bude ¢6 thé dan dén toc d6 hoi tu. VSi u=0.001 hé thong cé téc do
hoi tu nhanh nhat (dat t&i wu sém) thé hién tir budc thix 4 tré di, ham 16i dat gia tri gan
on dinh xung quanh 0. Trong khi d6, vdi cac gia trj u 1on hon nhu 0.005 va 0.01, cac
duong thé hién ham 18i dao ddng kha 16n, chat legng cling nhu kha nang hdi tu caa hé
thong kém hon. Trong cac truong hop nay, can thay giam kich thwdc bude dé viéc cap
nhat cac trong s6 duoc téi vu hon.

Thay d6i gia tri Kich thudc budc theo cac vong huan luyén la moét giai phép cho
treong hop trén. Hinh 7 thé hién két qua khao sat voi p = 0.001 vong huan luyén th 1,
va 2 treong hop 6 thay doi/khong thay do6i u sau 4 vong huan luyén. Co thé nhan ra,
sau 4 vong, trueong hop khong thay doi gia tri u két qua ham 16i c6 bién d6 dao dong
kha 16n, mot s6 truong hop két qua con kém hon so véi vong hudn luyén th 1. Trong
khi d6, truong hop thuee hién giam dan gia trj cua p theo tirng vong huan luyén cho két
qua dao ddng bé hon, hay c6 thé noi sai sd két qua ctia hé thong it hon.

Danl‘: ia khi Iha]r doi Step Erize theo cac vong huan l‘uven

-&—Vong thu 1
- == Vong thu 4
—*— Vong thu 4, u giam

=3 =
= in [ tn
T T T T

=
in
T

Chenh lech so voi ki vong

2 I I 1 I I I
2 4 il 8 0 12 14 16 18 20
So luong bit huan luyen

Hinh 7. Tac dong cta viéc thay doi Kich thudc budce qua tiing vong huan luyén.

Nhu vay, viéc thay doi kich thudc budc anh huong dén téc do hoi tu ctia bo can
bf?mg, tuy nhién viéc lya chon gia tri khoi tao va diéu chinh gid tri p sé tuy thudc vao
tirng thuat toan va diéu kién cu thé khac nhau.
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Tl)anh gia thetf 50 lugng Ta};\

4 E [} 7 4 9 n
Khoang cach truyen (km)
Hinh 8. Danh gia chat luong ctia hé thong khi thay d6i s6 luong tap (46 phtic tap)

cta bo can bang.

Mot yéu to khac lién quan dén do phtc tap va kha nang tinh toan cua b can
bang chinh 1 s8 lwong cac Tap. Hink 8 m6 ta qud trinh khao sat bo can bang véi cac sd
lwong Tap khac nhau: 5 tap, 7 tap, 11 tap, 15 tap va 19 tap. Cé thé nhan thay, tang so
luwong cac Tap cho phép bo loc xit ly duoc nhiéu thong tin hon, dan dén tin hiéu dwoc
xt ly t6t hon, chat lvong hé thong tang. Tuy nhién, giéi han ctia hé théng xuat hién khi
tang dan cu ly truyén. Xét ngudng voi ty 16 SNR ~ 14 dB, c6 thé thdy vdi 5 Tap, cu ly
truyén t0i da c6 thé 1én dén 4.5 km tai t6c d6 50 GBaudps, gid tri nay tang lén 5 km va
5.5 km tuong tng khi st dung 7 tap va nhiéu hon 11 tap. Mot diém tha vi nita ¢ thé
nhén thdy, khi tang s6 Tap 1én qua 16n, khong duwoc lgi nhiéu vé mat hiéu suét. Vi du
treong hop stt dung 11, 15 va 19 tap, két qua nhan duoc gan nhu tuong dong, truy nhién
khoi lwgng tinh toan va d¢ phtec tap ctia thiét bi lai tdng nhiéu. Do d6, trong ting truong
hop cu thé, can c6 ké hoach luya chon s6 tap phu hop cho hé théng st dung.

4. KETLUAN

Bai bao da trinh bay vé hé thdng thong tin quang tim ngan, mot s6 thach thirc va
ton tai ctia hé thong xudt phat tlr cac yéu cau nghiém khac nhu: chi phi thap, kich thudc
bé, cong suat tiéu thu thap. Noi dung thuce hién thiét ké va khao sat viéc st dung bo can
bang LMS trong hé thdng thong tin quang IM/DD cu ly ngén stt dung dinh dang diéu
ché&bac cao PAM4. BO can b.%mg stt dung thuat toan LMS da cai thién dang ké hiéu suat
hé thong. Thé hién dugc tinh hiéu qua trong viéc giam nhiéu lién ky tu (ISI) va bu méo
tuyén tinh gay ra boi tan sic ctia kénh/giéi han bing thong ctia thiét bi thu phat. Thé
hién rd thong qua sw cai thién 1 rét ctia SNR, BER ciing nhw giéi han cu ly truyén dan.
Trong qua trinh thiét k€ bo loc, cac yéu t6 quan trong nhu d6 dai bo loc (sd luong tap)
hay kich thudc bude (1) can duoc danh gia va khao sat dé xac dinh do phtc tap tinh
toan va cac thong s6 hé thong. Tuy nhién, viéc dat duoc su can doi gitta hiéu nang va do
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phtic tap/chi phi 1a mot thach thitc, doi hoi s Ira chon t mi va tinh chinh trong moi
treong hop. Tong két lai, viéc st dung bd can bang LMS cho hé thdng IM/DD tam ngan
da giai quyét duoc van dé méo tuyén tinh (tén sac va su giéi han bang thong). Mot huéng
phat trién khac c6 thé xem xét la giai quyét cac van dé lién quan dén méo phi tuyén
(Chirp, nhiéu tron b&n budc séng FWM hay pha-ding) ciing mot s6 k§ thuat can bang
phi tuyén khac nhu Volterra series VNLE hodc Al-based Equalizer.
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ABSTRACT

This article focuses on designing LMS equalizer for short-reach IM/DD optical
communication system using PAM4 modulation. PAM4 format enables high-speed
data transmission and increases spectral efficiency in short-reach systems. The major
reason for system performance degradation is inter-character interference (ISI),
caused by chromatic dispersion or bandwidth limitation due to low-cost equipment.
Equalizer LMS, an adaptive filtering technique, plays an important role in
improving signal quality, compensating for distortion for these phenomena. LMS
equalizer performance is evaluated through bit error ratio - BER and signal-to-noise
ratio - SNR. By applying LMS equalizer, the transmission quality and distance of
short-range optical communication system are greatly improved. Besides, the
parameters for the equalizer such as the number of taps and the step size are also

investigated and evaluated in this paper.

Keywords: Equalizer, optical communication system, LMS algorithm - least mean

square.
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