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LONG-REACH PASSIVE OPTICAL NETWORK OPTIMIZATION 
A.V. Ignatov 
Siberian State University of Telecommunications and Information Sciences, 
86 Kirov St., Novosibirsk, 630102, Russia. 
A ЭОМСЧШХШРв ОЧКЛХТЧР ЭСО ЮsОrs’ КММОss ЭШ ТЧПШrЦКЭТШЧ КЧН МШЦЦЮЧТМКЭТШЧ sОrЯТМОs, аСТМС Тs ЛКsОН ШЧ ХШЧР-reach pas-
sive optical networks of LR-PON is considered in the article. An attempt is made to  optimize the deployment of LR-PON 
network. The network characteristics limiting the maximum length of an optical line between network devices are as-
sessed. Researches have been carried out with the application of linear programming methods. The maximum radius of 
the network is calculated at the constraint parameters of reliability, cost and capacity of LR-PON devices.  
Keywords: optical networks; LR-PON specification; reliability; power balance; access network cost 
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� щ –    LR-PON; щ –     LR-PON. 
         , 

    .    -
       : 

 → ��, 
 � щ ≤ �д , 
 � щ ≤ �д , 
 щ ≤              (1) 

 
 �д , �д  –      ,  щ ≤  [дБ] – 

 ,     LR-PON   100 . 
        Д3Ж.  -
        .  -

        щ   -
. 

     ,    
   . 

  
         

 .  LR-PON   OLT –  – ONU   -
 ,         Д2Ж. 
        OLT –  – 

ONU.  
   , : 

 щ = − � щ = − ∏ − � ,         (2) 
 

 щ –   ; � –   i-    -
  OLT –  – ONU. 

        Д5Ж: 
 − ∏ − � ≈ ∑ � .           (3) 
 

  (2)  (3),     : 
 щ′ =  + ф ф + + ∑ �−�= + � + ,      (4) 
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       ,   -

     .    : 
 щ′′ =  + + + + + ,       (7) 

 
  –    . 

    .    
  .        (4) -

      ,     
. 

 (4)–(6)      OLT –  – ONU 
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 LR-PON       .  -

   : 
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 1  
    LR-PON 

  , .   
OLT 650 5,12 10-7 

ONU 450 5,12 10-7 
 650 10-7 

  100 4  10-7 
  (1 ) 2,5 3,42 10-6 

 
   (12)  (13),   .    . 2. 

 
 2 

       LR-PON 

 
 

  l ,  

10 20 30 40 50 60 70 80 90 100 

 

I 0,996478 0,993057 0,989637 0,986217 0,982797 0,979377 0,975957 0,972536 0,969116 0,965696 

II 0,996528 0,993109 0,989688 0,986268 0,982848 0,979428 0,976008 0,972587 0,969167 0,965747 

III 0,996528 0,993108 0,989688 0,986267 0,982846 0,979426 0,976005 0,972585 0,969164 0,965743 

IV 0,999605 0,996527 0,994816 0,991395 0,987975 0,984554 0,981133 0,977713 0,974292 0,970872 

V 0,999605 0,998236 0,998235 0,998233 0,998231 0,998229 0,998228 0,998226 0,998224 0,998222 

VI 0,999998 0,999996 0,999995 0,999993 0,999991 0,99999 0,999988 0,999986 0,999984 0,999983 

, . 
I 234320 235670 237020 239670 242320 244970 247620 250270 252920 255570 

II 235070 236420 237770 240420 243070 245720 248370 251020 253670 256320 

III 235370 236920 238470 241520 244570 247620 250670 253720 256770 259820 

IV 236042,5 238245 240457,5 244807,5 249157,5 253507,5 257857,5 262207,5 266557,5 270907,5 

V 236042,5 238267,5 240492,5 244867,5 249242,5 253617,5 257992,5 262367,5 266742,5 271117,5 

VI 403080 405305 407530 411905 416280 420655 425030 429405 433780 438155 

 
      /  (   

  ).     . 3. 
    « / »     

 ΔХ  ( / ) – . 4,        ( ), 
Δ ( / ) – . 5.  

 

 3 
 /  ( / ), .     LR-PON 

 
 

  ,  

10 20 30 40 50 60 70 80 90 100 

I 2,351 2,373 2,395 2,430 2,466 2,501 2,537 2,573 2,610 2,646 

II 2,359 2,381 2,402 2,438 2,473 2,509 2,545 2,581 2,617 2,654 

III 2,362 2,386 2,410 2,449 2,488 2,528 2,568 2,609 2,649 2,690 

IV 2,361 2,391 2,417 2,469 2,522 2,575 2,628 2,682 2,736 2,790 

V 2,361 2,387 2,409 2,453 2,497 2,541 2,585 2,628 2,672 2,716 

VI 4,031 4,053 4,075 4,119 4,163 4,207 4,250 4,294 4,338 4,382 
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 4  
  /      LR-PON – ΔХ  

( / ), . 
 

 
  ,  

10 20 30 40 50 60 70 80 90 100 

I  0,022 0,022 0,035 0,035 0,036 0,036 0,036 0,036 0,037 

II  0,022 0,022 0,035 0,035 0,036 0,036 0,036 0,036 0,037 

III  0,024 0,024 0,039 0,040 0,040 0,040 0,040 0,041 0,041 

IV  0,029 0,026 0,052 0,053 0,053 0,053 0,054 0,054 0,054 

V  0,026 0,022 0,044 0,044 0,044 0,044 0,044 0,044 0,044 

VI  0,022 0,022 0,044 0,044 0,044 0,044 0,044 0,044 0,044 

 
 5 

  /       

LR-PON – Δ ( / ), . 
 

 
  ,  

10 20 30 40 50 60 70 80 90 100 

I           
II 0,007 0,007 0,007 0,007 0,008 0,008 0,008 0,008 0,008 0,008 
III 0,003 0,005 0,007 0,011 0,015 0,019 0,024 0,028 0,032 0,036 
IV –

0,001 

0,005 0,008 0,020 0,034 0,047 0,060 0,073 0,087 0,100 
V 0,000 –

0,004 

–
0,008 

–
0,016 

–
0,025 

–
0,034 

–
0,044 

–0,054 –
0,064 

–
0,074 VI 1,669 1,666 1,666 1,666 1,666 1,666 1,666 1,666 1,666 1,666 

 
 

       
        = 0,99999.    . 2, 

         LR-
PON          80 . 

   . 4,   LR-PON     30  
   .      ( . 4),  

        -
 LR-PON          

OLT,     (  IV),     (  
VI).         -

 OLT, ,     (  V). 
 ,   ,   ,  -

         
 .  
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BUILDING A MOTORWAY GRAPH FOR THE HEAVY TRUCKS TOLLING SYSTEM 
N.S.Kulik, V.I. Martyanov, D.V. Pakhomov 
Irkutsk National Research Technical University,  
83, Lermontov St., Irkutsk, 664074, Russia. 
The basic principles of building a motorway graph are considered. Fundamental requirements to the motorway graph for 
“PХКЭШЧ” sвsЭОЦ ШП ЭШХХТЧР СОКЯв ЭrЮМФ ЭrКЧspШrЭ КrО ТНОЧЭТПТОН. TСО pШssТЛТХТЭв ЭШ ЮsО ЭСО ЦОКsЮrОЦОЧЭs ШП К ЦШЛТХО ЯТНОШ 
laboratory for building the motorway graph are described. The question of correlation of the graph of motorways of feder-
al importance and the graph of roads of regional and intermunicipal importance of the Irkutsk region is considered. Anal-
ysis is also given to the main properties of intelligent transport systems (ITS). 
Keywords: motorway graph; edge; node; mobile video laboratory 
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