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Optical Fiber Access Network Design
Using a Genetic Algorithm

KAZUTOKI TAKEDA?

The optical fiber access networks employing optical splitters in order to share one opti-
cal fiber with several subscribers, are being developed as the infrastructure for the future
telecommunication system. The number of points and positions at which these splitters are
installed and the fiber number in the optical fiber cables are reduced are important in terms of
minimizing the total cost of the design. This paper proposes a genetic algorithm (GA) as an
effective network design method. The total cost of the network, which comprises fiber cables,
splitters and fiber splices, is calculated based on subscriber distribution in the network. The
GA is composed of a chromosome representation with a tree structure, one-point crossover
operation for the splitter and reduction point location patterns, and 3 kinds of mutations
for splitter and reduction points. The experimental network designs provided by the GA are
considered to be optimum and the calculation time is practical. Experiments for 8 different
network models with about 700 different GA parameter value combinations show that a com-
bination of GA parameter values shortens the convergence time to the optimal solution for
all the network models.
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Fig.1 Optical fiber access network model.

e, 22T, 2y b7 —27 LOBIELEOMNE
REMOBIERE L, BT 7 A0S L BRAAS
INLDBELEICEESNS EKET S, Z0%
G Ay NI AR RRANETIEHT 7 AN
HEBRAORE Y RO HHETHG Y RE(LEE
X h, 20X ARSI HEICT LT, EE
B7VT) X0 (GA) BPERTH A EHFHMOLNT
WHEDS) | ZITERRITIEICGAERNT 7 ARy b
-7 DRENERT A FEEIRETT 5. RBIER,
3 v b7 =27 OFFTHEEICK LT GA OBAHRET S
NTwaDD, Lhl, #NS5EEEr—7 V0%

F— OB ERE L, FOLCKBEBRRCSE
LB BRBEEETLILERITAOOTH Y, H
EBr—TNVD%v b7 — 7 OERORHEILIZOVWTO
WA IT RG2S .

KB LTHET, 77 AFY P T—2DIAL
IT 7 AR, T T AN, o
FOAAPDEETE LTERTA00EFTVERSL
DT A, RIZEFAY P2 BIRERBLAZY ) —HE
EORBERERZHVLILIZED, X7 7 43500
HEBREDREBNY VORL L BZRER (k7714
N L BRI OFE, THIR, CH) OFEE RN
B, RICEHEHERICL VEBNZREO R Y b7 —
7 DBEHREBIE R, REIC GA DICR % ®dE by
B1DDOMEDERE RS,

2. Xy RNT—UOAXNETIV

KAEFEFEBVA Y P = BRIV TIR
A9 NI =2 aAMPERTEIRELITRARON
TSR SRV, 21 8BV THEICE
NRB, 22HTIRAY PT—2 32X NORBFEER

5B,

2.1 Fy bT—T DMK

2v P T— 2 OBEROBEZE 1 IZRT.

ST 7 ANT =TI, KT 7 ANEORIARHE
AOS99 Ay 7% %E L0 (M1 oHEE) ©H
D, BEELYFZIL VY —=RIHZRIN TN,

r—7 VORI, ARV OSIEE, R
FOHREE, 7—7 VIRBEOBREIIBWTThR
ZITH, INSEEFENFNT TNV, BT 7
AN, B LR, BT ETREELY Y
POEORAEBEFY VT — 7 OFEHEANCTIET S L &
BT, MAZELSONRETEFERL CEELY Z IR
BT H-00NAREETHE (M1 H). 22T
THEIBEL Y FORWHITHY, BELVIDDH
BT BB & S,

2, E3IZFNFNNT 7 A0S & B
B Br =7 VISR OERKEL RS, EEL, #E
YU IADT =T VR Y N T =D —T VR
THBELVIIIREVDyr — T VHERE R 7
BER LIRS, ST 7 4 /3G & BRI RET O
LRBEEREEThH LD, IND EREHER S L IRR.

=7 VAR TR EREO 1L RO — 7 VT
MOEED Yy —T VBRSNS, 22T, H5TH
WO —T WZOWTIREFTEEFENTHER L L,
MDY —T Mz oW TLIREB L BRI 8HRE T
LIEDHETHS. L LI TRGHE/AD D,
L h—FOBRAFERELLOLETE. Thbb
=T VBRI T 7 A SR EPERENED 5
e LTEHRETENALDET 5.

Kz, 7T VBROTENIZDOWTERRS, #@fEt
VIO DURTT T, KT 7 A NGO



2658 LB ZRFGE

FCAROAR (TFHEME))

(L#6) = ()
A o
' = A
RROR =B€§§§%¥ RO
[ K N
L (
,gufmﬁuﬁ
o a s

2 77 APk E0ER
Fig.2 Fiber branch point.
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Fig.3 Fiber number reduction point.
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Table 2 Calculation conditions for optimal GA
parameter investigation.
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