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�8:>@8AB0==O <5@56 7 45F5=B@0;V7>20=8< C?@02;V==O<, ?@54AB02=8:0<8 O:8E є 
<>1V;ь=V @04V><5@56V :;0AC MANET (Mobile Ad-Hoc Networks,) є >4=8< 7 
=0?@O<:V2 70AB>AC20==O 1574@>B>28E B5E=>;>3V9 2 B5;5:><C=V:0FV9=8E 
A8AB5<0E. �;O @04V><5@56 :;0AC MANET E0@0:B5@=0 2V4ACB=VABь DV:A>20=8E 
<0@H@CBV2 ?5@540GV V=D>@<0FVW, 2V4ACB=VABь AB0FV>=0@=8E 107>28E AB0=FV9, 
2V4ACB=VABь DV:A>20=>W <5@5652>W V=D@0AB@C:BC@8. &0:V E0@0:B5@=V @8A8 @>1;OBь 
<>6;828< 70AB>AC20==O @04V><5@56 40=>3> B8?C 2 B0:B8G=V9 ;0=FV C?@02;V==O, 
I> 4>72>;8Bь 70157?5GC20B8 >1<V= V=D>@<0FVєN 2 V=B5@5A0E ?V4@>74V;V2 28A>:>W 
<>1V;ь=>ABV. �8<>38 4> A8AB5<8 72’O7:C 7 1>:C <>1V;ь=8E ?V4@>74V;V2 
?>B@51CNBь =>28E ?V4E>4V2 4> >@30=V70FVW A8AB5<8 C?@02;V==O <5@565N. 

�0@V0=B>< A8AB5<8 C?@02;V==O <>1V;ь=>N @04V><5@56>N :;0AC MANET, ?@8 
70AB>AC20==V 2 B0:B8G=V9 ;0=FV C?@02;V==O, є @>718BBO <5@56V =0 7>=8 B0 
AB2>@5==O AC:C?=>ABV ;>:0;ь=8E F5=B@V2 C?@02;V==O 7>=0<8 C 283;O4V 2C7;V2 
(2C7;V2-:>>@48=0B>@V2). #@8 Fь><C 28=8:0є 7040G0 281>@C 2C7;V2 7>=, O:V 1C4CBь 
28:>=C20B8 DC=:FVW C?@02;V==O V=H8<8 2C7;0<8 B0 270є<>4VOB8 <V6 A>1>N, 

B>1B> – 2C7;V2 :>>@48=0B>@V2. "4=8< V7 H;OEV2 281>@C 2C7;V2-:>>@48=0B>@V2 є 
70AB>AC20==O <5B>4V2 :;0AB5@870FVW (0;3>@8B<V2 281>@C 3>;>2=>3> 2C7;0 
:;0AB5@0), ?@89<0NG8 7>=C, O: :;0AB5@. #@>2545=> 0=0;V7 0;3>@8B<V2 281>@C 
3>;>2=>3> 2C7;0 :;0AB5@0 2 <5B>40E :;0AB5@870FVW =0 >A=>2V :><1V=>20=>W 2038. 

А=0;V7 ?@>2545=> 7 <5B>N 287=0G5==O ?5@5203 B0 =54>;V:V2 VA=CNG8E 0;3>@8B<V2 
B0 <>6;82>ABV WE 70AB>AC20==O 4;O 287=0G5==O 3>;>2=>3> 2C7;0 :;0AB5@C 2 
<>1V;ь=8E @04V><5@560E :;0AC MANET. � @57C;ьB0BV 0=0;V7C 7@>1;5=> 
28A=>2>:, I> 0;3>@8B< FWCA (Forecast weight based clustering algorithm) є 
=091V;ьH ?5@A?5:B82=8< 4;O 70AB>AC20==O 2 @>7@>1FV <5B>4V2 281>@C 2C7;0-
:>>@48=0B>@0 2 @04V><5@56VE :;0AC MANET. 

�?NG>2і A?>20: :;0AB5@870FVO, MANET, 2C7>;-:>>@48=0B>@, :><1V=>20=0 2030, 
:>>@48=0FVO. 

 

�ABC?. %B2>@5==O B0 28:>@8AB0==O <5@56 7 45F5=B@0;V7>20=8< C?@02;V==O< є 
>4=8< 7 =0?@O<:V2 28:>@8AB0==O 157?@>2>4>28E B5E=>;>3V9 2 B5;5:><C=V:0FV9=8E 
A8AB5<0E ?5@540GV 40=8E. #@54AB02=8:>< F8E B5E=>;>3V9 є <>1V;ь=V @04V><5@56V 
( $) :;0AC MANET (Mobile Ad-Hoc Networks) - @04V><5@56V 7 48=0<VG=>N 
0@EVB5:BC@>N. � B0:8E @04V><5@560E ?5@5410G5=0 2V4ACB=VABь 107>28E AB0=FV9, 

DV:A>20=>W <5@5652>W V=D@0AB@C:BC@8 B0 DV:A>20=8E <0@H@CBV2 ?5@540GV 
V=D>@<0FVW. �AV 2C7;8 <5@56V <>1V;ь=V V 74V9A=NNBь >1<V= V=D>@<0FVєN 
157?>A5@54=ь> <V6 A>1>N 01> @5B@0=A;NNBь ?0:5B8, I> ?5@540NBьAO [1]. 

%D5@>N 70AB>AC20==O <>1V;ь=8E @04V><5@56 :;0AC MANET є, 2 B><C G8A;V, 
020@V9=V <5@56V, O:V @>73>@B0NBьAO 2 C<>20E =04728G09=8E A8BC0FV9. )0@0:B5@=V 
@8A8 <5@56 40=>3> :;0AC @>1;OBь <>6;828< 70AB>AC20==O WE 2 B0:B8G=V9 ;0=FV 
C?@02;V==O, V 4>72>;ONBь 70157?5GC20B8 >1<V= V=D>@<0FVєN 2 V=B5@5A0E 2AVE 2V9Aь: 
[2]. #@8 Fь><C,  $ B0:B8G=>W ;0=:8 C?@02;V==O <0NBь =0ABC?=V >A>1;82>ABV: 
7=0G=C @>7<V@=VABь <5@56V, =0O2=VABь 2C7;V2 7 @V7=>N <>1V;ь=VABN, ?>BC6=VABN, 
G0AB> =87ь:0 ?@>?CA:=0 A?@><>6=VABь @04V>:0=0;V2 B0 V=.  

!5>1EV4=VABь 28@VH5==O 7040G C?@02;V==O <>1V;ь=>N @04V><5@56>N 

B0:B8G=>W ;0=:8 C?@02;V==O ?>B@51Cє AB2>@5==O 5D5:B82=>W A8AB5<8 C?@02;V==O, 

mailto:kateryna.lukina@viti.edu.ua
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4;O :>>@48=0FVW @>1>B8 2C7;V2 <5@56V B0 70157?5G5==O V=D>@<0FV9=>3> >1<V=C 7 
7040=>N O:VABN. �0@V0=B>< A8AB5<8 C?@02;V==O <>1V;ь=>N @04V><5@565N є 
@>718BBO <5@56V =0 7>=8 B0 AB2>@5==O AC:C?=>ABV ;>:0;ь=8E F5=B@V2 C?@02;V==O 
7>=0<8 C 283;O4V 2C7;V2 [3]. 

#@8 Fь><C, 7040G0 C?@02;V==O 7>=>N <>65 1CB8 28@VH5=0 70 4>?><>3>N 
284V;5==O A5@54 <>1V;ь=8E 2C7;V2 FVєW 7>=8 3>;>2=>3> 2C7;0, O:V9 1C45 28:>=C20B8 
DC=:FVW C?@02;V==O V=H8<8 2C7;0<8 B0 270є<>4VOB8 7 3>;>2=8<8 2C7;0<8 V=H8E 7>=, 
B>1B> - 287=0G5==O 2C7;0-:>>@48=0B>@0. �C7>;-:>>@48=0B>@, :@V< DC=:FV9 
?@89><C, ?5@540GV B0 @5B@0=A;OFVW V=D>@<0FVW, 1C45 28:>=C20B8 4>40B:>2C 7040GC - 
AB2>@5==O >?B8<0;ь=8E C<>2 4;O 28:>=0==O FV;59 C?@02;V==O 2AV<0 2C7;0<8 7>=8 V 
2AVєW <>1V;ь=>W @04V><5@56V. 

�81V@ 2C7;0-:>>@48=0B>@0 є 206;828< 5B0?>< ?@>F5AC AB2>@5==O A8AB5<8 
C?@02;V==O O: >:@5<>N 7>=>N, B0: V 2AVєW <>1V;ь=>N @04V><5@565N. &><C, 
0:BC0;ь=>N є 7040G0 @>7@>1:8 <5B>4V2 287=0G5==O 2C7;0 - :>>@48=0B>@0 (��) 7 
C@0EC20==O< >A>1;82>AB59 <>1V;ь=8E @04V><5@56 :;0AC MANET B0:B8G=>W ;0=:8 
C?@02;V==O [5]. 

 5B0 AB0BBі B0 ?>AB0=>2>0 7040Gі.  5B>N AB0BBV є 0=0;V7 0;3>@8B<V2 ?>HC:C 
2C7;0-:>>@48=0B>@0 2  $ :;0AC MANET, O:V 70AB>A>2CNBьAO 2 <5B>40E 
:;0AB5@870FVW =0 >A=>2V 72065=>W 2038. �;O 4>AO3=5==O <5B8 2 @>1>BV ?@>2>48BьAO 
0=0;V7 VA=CNG8E 0;3>@8B<V2 281>@C 3>;>2=>3> 2C7;0 :;0AB5@0. � >A=>2C 287=0G5==O 
<5B>4C 7 =09:@0I8< 0;3>@8B<>< 281>@C 3>;>2=>3> 2C7;0 ?>:;045=> =87:C 
:@8B5@VW2: :V;ь:VABь 2C7;V2, <>1V;ь=VABь 2C7;V2, ?>BC6=VABь, 70@O4 10B0@5W, 
?@>?CA:=0 A?@><>6=VABь @04V>:0=0;C. !09:@0I8< 22068B8<5<> B>9 <5B>4, 
0;3>@8B< 281>@C 3>;>2=>3> 2C7;0 O:>3> 2@0E>2Cє :@V< ?>B>G=>3> I5 9 ?>?5@54=V 
7=0G5==O 2038 2C7;0. "1’є:B>< 4>A;V465==O є ?@>F5A :;0AB5@870FVW 7 287=0G5==O< 
3>;>2=>3> 2C7;0 :;0AB5@C. #@54<5B – 0;3>@8B<8 281>@C 3>;>2=>3> 2C7;0 :;0AB5@C. 
"A=>2=0 G0AB8=0. �>;>2=89 2C7>; 01> 2C7>;-:>>@48=0B>@ 287=0G0єBьAO A5@54 
V=H8E 2C7;V2 70;56=> 2V4 E0@0:B5@8AB8:, B0:8E O: 0?0@0B=5 >A=0I5==O, 
@>7B0HC20==O 2 B>?>;>3VW @04V><5@56V, :V;ь:VABь ACAV4V2 B0 V=H5. �@V< 728G09=8E 
DC=:FV9, O:V 28:>=Cє 1C4ь-O:89 2C7>;, B0:8E O: ?@89><, ?5@540G0 B0 @5B@0=A;OFVO 
V=D>@<0FVW 2 <5@56V, 3>;>2=89 2C7>; <0є 70240==O AB2>@5==O C<>2 4;O 4>AO3=5==O 
FV;59 C?@02;V==O.  

#V4 G0A ?;0=C20==O <5@56V 2C7>;-:>>@48=0B>@ <>65 1CB8 287=0G5=89 
>@30=V70FV9=8< H;OE><. #@>B5, ?V4 G0A DC=:FV>=C20==O  $ <>6;82V 28?04:8, :>;8 
>@30=V70FV9=> ?@87=0G5=89 2C7>; AB0є =5?@840B=8< 4;O ?>40;ьH>W @>1>B8 I>4> 
AB2>@5==O C<>2 4;O 4>AO3=5==O FV;59 C?@02;V==O. *5 <>65 1CB8 ?>2’O70=> 7 
@V7=8<8 ?@8G8=0<8, B0:8<8 O: 28EV4 7 ;04C >1;04=0==O 2C7;0, 2B@0B0 72’O7:C <V6 
2C7;0<8 G5@57 71V;ьH5==O 4>?CAB8<>W 2V4AB0=V 72’O7:C 01> G5@57 2;0AB82>ABV 
@5;ьєDC <VAF52>ABV B0 V=. 

' 72’O7:C 7 F8<, 28=8:0є =5>1EV4=VABь C 281>@V =>2>3> 2C7;0-:>>@48=0B>@0. 
�;O >1ґ@C=B>20=>3> 281>@C =5>1EV4=0 =0O2=VABь =0ABC?=>W V=D>@<0FVW: 40=V ?@> 
AB@C:BC@C <5@56V; E0@0:B5@8AB8:8 :>6=>3> 2C7;0 <5@56V; >7=0:8 (:@8B5@VW), 
7=0G5==O O:8E є ?@V>@8B5B=8<8 ?@8 74V9A=5==V 281>@C 2C7;0-:>>@48=0B>@0. ' 

72’O7:C 7 48=0<VG=8< E0@0:B5@>< <>1V;ь=8E @04V><5@56 :;0AC MANET B0 
AB>E0AB8G=>N ?@8@>4>N WE DC=:FV>=C20==O, 2 [6] 70?@>?>=>20=> @>72’O7C20B8 
7040GC ?>HC:C 2C7;0-:>>@48=0B>@0 70 4>?><>3>N <5B>4V2 :;0AB5@870FVW. 
�;0AB5@870FVO – F5 ?@>F5A @>718BBO <=>68=8 >1’є:BV2 =0 3@C?8, 45 >1’є:B8 
2A5@548=V :>6=>W 3@C?8 ?>4V1=V <V6 A>1>N, 0 <V6 >1’є:B0<8 7 @V7=8E 3@C? є 7=0G=V 
2V4<V==>ABV [7]. �>65= :;0AB5@ A:;040єBьAO 7 >4=>3> 3>;>2=>3> 2C7;0 (Cluster Head 

01> CH), 45:V;ь:>E 2C7;V2 =86G>3> @V2=O, O:V є G;5=0<8 :;0AB5@0 (Cluster Member 

01> CM), B0 H;N7V2 (Gateway), O:V <>6CBь A?@89<0B8 420 01> 1V;ьH5 3>;>2=8E 
2C7;V2 :;0AB5@V2 (@8A.1). �>;>2=89 2C7>; :;0AB5@0 (40;V - ���) 2V4?>2V40є 70 
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:>>@48=0FVN 2AVE V=H8E 2C7;V2 C :;0AB5@V. �> >A>1;82>AB59  $ B0:B8G=>W ;0=:8 
C?@02;V==O 2V4=>AOBьAO: 28A>:0 48=0<V:0 B>?>;>3VW, 7=0G=0 @>7<V@=VABь, =87ь:0 
?@>?CA:=0 A?@><>6=VABь @04V>:0=0;C, =5>4=>@V4=VABь 2C7;V2 (70 ?@>4C:B82=VABN, 
?>BC6=VABN, <>1V;ь=VABN) B0 V=. 

 
$8A. 2. %B@C:BC@0 :;0AB5@0 

 

->1 70157?5G8B8 :;0AB5@870FVN, 281V@ 3>;>2=>3> 2C7;0 :;0AB5@0 <0є 1CB8 
74V9A=5=89 V7 2@0EC20==O< 2;0AB82>AB59 <5@56V. 

�87=0G5==O 2C7;0-:>>@48=0B>@0 <>6=0 @>74V;8B8 =0 420 5B0?8: ?5@H89 – 
@>74V;5==O <5@56V (01> 7>=8) =0 :;0AB5@8, 4@C389 – 281V@ 2C7;0-:>>@48=0B>@0 A5@54 
V=H8E 2C7;V2, I> =0;560Bь 4> >1@0=>3> :;0AB5@0. 

А;3>@8B< 281>@C 2C7;0 ?>28=5= 1CB8 ?V4?>@O4:>20=89 2;0AB82>ABO< <5@56V, 
B0:8< O:  B5@8B>@V0;ь=89 @>7?>4V; 2C7;V2 <5@56V (7>=8) , E0@0:B5@8AB8:8 B0 270є<=5 
@>7B0HC20==O< 2C7;V2 <5@56V (7>=8), WE ?0@0<5B@0<8. � [7, 8] ?@82545=> 
:;0A8DV:0FVN <5B>4V2 :;0AB5@870FVW =0 >A=>2V O:8E ґ@C=BCєBьAO 281V@ 3>;>2=>3> 
2C7;0 :;0AB5@C. 

� @57C;ьB0BV 0=0;V7C 3@C? 0;3>@8B<V2 28O2;5=0 ?5@52030 0;3>@8B<C =0 >A=>2V 
:><1V=>20=>W 2038 (3>;>2=89 2C7>; :;0AB5@C >18@0єBьAO 70 @57C;ьB0B0<8 >FV=:8 

2038 :>6=>3> 7 2C7;V2 <5@568). #V4 203>N @>7C<Vє<> =01V@ ?52=8E ?>:07=8:V2, 
E0@0:B5@8AB8:, <>6;82>AB59. &><C, ?@>?>=CєBьAO @>73;O=CB8 0;3>@8B<8 A0<5 FVєW 
3@C?8. 

� [7-10] @>73;O40єBьAO 0;3>@8B< WCA (Weighted Cluster Algorithm), O:89 

74V9A=Nє 281V@ 3>;>2=>3> 2C7;0 :;0AB5@C C 2V4?>2V4=>ABV 7: :V;ь:VABN 2C7;V2, O:V 2V= 
<>65 >1A;C3>2C20B8; 2V4AB0==N <V6 2C7;0<8, <>1V;ь=VABN 2C7;V2; ?>BC6=VABN 
?5@54020GV2; ?>BC6=VABN 0:C<C;OB>@0 :>6=>3> 2C7;0. *59 0;3>@8B< =5 є 
?5@V>48G=8<, ?@>F54C@0 281>@C 3>;>2=>3> 2C7;0 74V9A=NєBьAO 01> ?@8 

?5@5<VI5==V 2C7;0, 01> ?@8 28E>4V 2C7;0 7 ;04C. �;O 70AB>A>2CNBь 70740;53V4ь 
287=0G5=C <56C (?>@V3), O:89 2V4>1@06Cє >?B8<0;ь=C :V;ь:VABь 2C7;V2. �030 2C7;0 v 

287=0G0єBьAO 7 28@07C: 
vvvv PwMwDwvwW 4321      

 (1) 

45 Wv – 2030 2C7;0 v; 54321 ,,,, wwwww  – 203>2V :>5DVFVє=B8 2V4?>2V4=8E ?0@0<5B@V2; 
Δv - @V7=8FO <V6 3@0=8G=>N :V;ь:VABN 2C7;V2, O:V <>65 >1A;C3>2C20B8 3>;>2=89 
2C7>; :;0AB5@C B0 :V;ь:VABN 2C7;V2; vD  – AC<0 2V4AB0=59 2V4 2C7;0 v 4> 2AVE 9>3> 
ACAV4V2; Mv – <V@0 <>1V;ь=>ABV (@CE;82>ABV); Pv – 7030;ь=89 G0A ?5@51C20==O 2C7;0 
3>;>2=8< 2C7;>< :;0AB5@C.  

�03>2V :>5DVFVє=B8 >18@0NBьAO B0:8< G8=><, I>1 704>2V;ь=8B8 C<>2C: 
(2) 

 

�>;>2>N :;0AB5@C >18@0єBьAO 2C7>; 7 =09<5=H>N 203>N. 
А;3>@8B< WBACA (Weight-based adaptive clustering algorithm) @>73;O40єBьAO 

2 [7] – F5 040?B>20=89 72065=89 0;3>@8B< :;0AB5@870FVW. !54>;V:>< 0;3>@8B<C 
WCA є B5, I> :>65= 2C7>; ?>28=5= 7=0B8 2038 2AVE V=H8E 2C7;V2 I5 4> ?>G0B:C 
?@>F5AC :;0AB5@870FVW. *59 ?@>F5A ?>B@51Cє 1030B> G0AC. #V4EV4, 70?@>?>=>20=89 2 

14321  wwww
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0;3>@8B<V WBACA ґ@C=BCєBьAO =0 70;CG5==V 3;>10;ь=>W A8AB5<8 =02V30FVW GPS 

(Global Position System) 4;O >B@8<0==O V=D>@<0FVW ?@> <VAF57=0E>465==O 2C7;V2.  
� WBACA 4;O 287=0G5==O 3>;>2=>3> 2C7;0 :;0AB5@C 2@0E>2CNBьAO 

?0@0<5B@8: ?>BC6=VABь ?5@540GV, H284:VABь ?5@540GV, <>1V;ь=VABь, ?>BC6=VABь 
10B0@5W B0 ?@>?CA:=0 A?@><>6=VABь @04V>:0=0;C. �C7>; 7 =09<5=H>N 203>N 
>18@0єBьAO 3>;>2=8<. �030 2C7;0 v 287=0G0єBьAO O:: 

R
xv T

w
DwTwBwMwW 5
4321                                                (3) 

45 54321 ,,,, wwwww  – 203>2V :>5DVFVє=B8 4;O 2V4?>2V4=8E ?0@0<5B@V2; � – 

<>1V;ь=VABь (@CE;82VABь) 2C7;0; В – є<=VABь 0:C<C;OB>@=>W 10B0@5W; xT  – ?>BC6=VABь 
?5@540GV; D –  AC<0 2V4AB0=59 2V4 2C7;0 v 4> 2AVE 9>3> ACAV4V2, TR – ?@>?CA:=0 
A?@><>6=VABь @04V>:0=0;C. 

�>;>2=V 2C7;8 :;0AB5@V2, O:V ?5@5B8=0NBьAO, 72’O7CNBьAO >48= 7 >4=8< G5@57 
H;N7. �28G09=V 2C7;8 7=0E>4OBьAO =0 2V4AB0=V 1 :@>: 2V4 3>;>28 :;0AB5@C.  

А;3>@8B< EWBCA (An Efficient Weight-based clustering algorithm) 

@>73;O40єBьAO 2 [11]. А;3>@8B< @>7@>1;5=89 4;O ?>:@0I5==O 28:>@8AB0==O B0:8E 
>1<565=8E @5AC@AV2, O: ?@>?CA:=0 740B=VABь B0 5=5@3VO, H;OE>< AB2>@5==O 
AB01V;ь=8E :;0AB5@V2, <V=V<V70FVW =0:;04=8E 28B@0B =0 <0@H@CB870FVN B0 
71V;ьH5==O ?@>?CA:=>W 740B=>ABV <5@56V. � 0;3>@8B<V :>65= 2C7>; <0є ?52=C 203C 

(O:VABь), O:0 287=0G0є 9>3> ?@840B=VABь 1CB8 3>;>2=8< 2C7;>< :;0AB5@0. �030 
>1G8A;NєBьAO G>B8@<0 ?0@0<5B@0<8: :V;ь:VABь ACAV4V2, 70;8H:>289 70@O4 
0:C<C;OB>@0, AB01V;ь=VABь B0 2V4AB0=V 4> CAVE ACAV4V2 [9]. 

А;3>@8B< iWCA (Improved Weight Clustering Algorithm) ?@>0=0;V7>20=> 2 [12, 

13].  >48DV:>20=89 (24>A:>=0;5=89) 72065=89 0;3>@8B< :;0AB5@870FVW 2038 . 

�4>A:>=0;5==O< Fь>3> 0;3>@8B<C є <>6;82VABь 70AB>AC20==O 9>3> 2 A5=A>@=8E 
<5@560E, 7 C@0EC20==O< :>=:@5B=8E >1<565=ь. �> D>@<C;8 >FV=:8 4>40єBьAO 
D0:B>@ >FV=:8 E0@0:B5@8AB8:8 2C7;0 [10]. &0:8< G8=>< 2C7;8, I> >18@0NBьAO 2 
O:>ABV 3>;>2=>3> 2C7;0 :;0AB5@0, <>6CBь <0B8 5D5:B82=VHC ?>254V=:C 2 
=5>4=>@V4=8E A5=A>@=8E <5@560E, =V6 BV, I> =5 <0NBь 4>40B:>2>3> D0:B>@0.  

"1G8A;NєBьAO 7030;ь=0 2030 4;O :>6=>3> 2C7;0 V 70 D>@<C;>N: 

CvwTwMwDwvwW vvvv 54321                                              (4) 

� O:>ABV 3>;>2=>3> 2C7;0 :;0AB5@C >18@0єBьAO 2C7>; 7 <V=V<0;ь=>N 203>N Wv. 

"1@0=V 3>;>2=V 2C7;8 :;0AB5@V2 4VOB8<CBь O: 2C7;8 4>40B:V2 C 1574@>B>2V9 <5@56V V 
<>6CBь 7<V=N20B8AO G5@57 @V7=V G0A>2V V=B5@20;8. +5@57 DV:A>20=89 V=B5@20; G0AC 
F59 0;3>@8B< ?>2B>@=> 70?CA:0єBьAO 7=>2C, I>1 4>40B8 =>2V 2C7;8 4>40B:V2, B0: I> 
>GV:CєBьAO, I> B@820;VABь 68BBO A8AB5<8 B@820B8<5 4>2H5. 

А;3>@8B< FWCA (Forecast weight based clustering algorithm) – ?@>3=>7>20=89 
72065=89 0;3>@8B< :;0AB5@870FVW ґ@C=BCєBьAO =0 >A=>2V WCA, O:89 @>7@0E>2Cє 203C 
:>6=>3> 2C7;0 B0 >18@0є 2 O:>ABV 3>;>2=>3> 2C7;0 :;0AB5@0 2C7>; 7 =09<5=H>N 

203>N, @>73;O=CB> 2 [11, 14]. ' 28?04:C 28:>@8AB0==O WCA, 3>;>2=89 2C7>; 
:;0AB5@0 >18@0єBьAO ;8H5 70 <8BBє28< 7=0G5==O< 2038. ' @07V 28=8:=5==O 
D0:B>@V2, O:V <>6CBь 2?;8=CB8 =0 <>6;82VABь 2C7;0 =04VA;0B8 <8BBє25 7=0G5==O 
2038, =0?@8:;04, G5@57 28A>:5 =020=B065==O <5@56V, F59 2C7>; =5 1C45 2@0E>20=89 
?V4 G0A 281>@C :;0AB5@0, E>G0 <V3 18 1CB8 >1@0=8< =02VBь 3>;>2=8< 2C7;><. "B65, 
<>65 AB0B8AO =5?@028;ь=89 281V@ 3>;>2=>3> 2C7;0 :;0AB5@0. ->1 70?>1V3B8 
28=8:=5==N B0:>W A8BC0FVW, 1C2 70?@>?>=>20=89 0;3>@8B< FWCA. !0 2V4<V=C 2V4 
WCA, FWCA 2@0E>2Cє :@V< ?>B>G=>3> I5 9 ?>?5@54=є 7=0G5==O 2038 2C7;0. *5 
?@872>48Bь 4> 1V;ьH 72065=>3> 281>@C 3>;>2=>3> 2C7;0 :;0AB5@0. 

$>7@0EC=>: ?@>3=>7>20=>W 2038 74V9A=NєBьAO 70 4>?><>3>N >1G8A;5==O 
5:A?>=5=FV9=>3> :>27=>3> A5@54=ь>3> (EMA – exponential moving average) [15]. 

�81V@ EMA >1C<>2;5=89 B8<, I> 9>3> >1G8A;5==O =5 28<030є 2AVE ?>?5@54=VE 
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40=8E, 70;568Bь ;8H5 2V4 ?>B>G=>3> 7=0G5==O 7206C20==O B0 ?>?5@54=ь>3> 
7=0G5==O ?@>3=>7>20=>W 2038. �C7;8 :;0AB5@0 B@0=A;NNBь ;8H5 A2>W 7=0G5==O 2038. 

�030 @>7@0E>2CєBьAO 70 28@07><: 

previouscurrent FWaaWFW )1(                                   (5) 

45 a  – :>5DVFVє=B 73;046C20==O, @53C;ь>20=89 ?0@0<5B@, <0є 7=0G5==O 2V4 0 4> 1.  
�030 :>6=>3> 2C7;0 @>7@0E>2CєBьAO <5B>4>< WCA 73V4=> D>@<C; (2, 3). 

� <5B>4V FWCA ?@>3=>7>20=C 203C @>7@0E>2CNBь 73V4=> D>@<C;8: 

ø ù i

t

k

t

k)i(t

k

)i(t WaFWa)(aFW 



 

1

0
1 11    (6) 

45 )1( tiFW – ?@>3=>7>20=0 2030 70 ?5@V>4 (t+1) 28<V@O=0 2 G0A t; iW  – ?>B>G=5 
7=0G5==O 2 G0A t, )( ktiFW   – ?@>3=>7>20=0 2030 70 ?>?5@54=V9 ?5@V>4 G0AC (t-1). 

� [7] @>73;O40єBьAO 0;3>@8B< VBCA (Vote-based clustering algorithm) - 

0;3>@8B< :;0AB5@870FVW =0 >A=>2V 3>;>AC20==O, >FV=NєBьAO 70 42><0 D0:B>@0<8: 
:V;ь:VABN ACAV4V2 B0 70;8H:>< 70@O4C 10B0@5W :>6=>3> 2C7;0) [7]. �>65= <>1V;ь=89 
2C7>; <0є C=V:0;ь=89 V45=B8DV:0B>@ (ID), O:89 є FV;8< G8A;><. "A=>2=>N 
V=D>@<0FVєN 2A5@548=V <5@56V є hello-?>2V4><;5==O, O:V ?5@540NBьAO 2V4 2C7;V2. 
�8:>@8AB>2CNG8 FN V=D>@<0FVN B0 V=D>@<0FVN ?@> 70@O4 10B0@5W, 0;3>@8B< 
?@54AB02;Oє :>=F5?FVN «3>;>AC20==O». (>@<0B hello-?>2V4><;5==O =02545=89 
=86G5 (@8A. 3).  

MH_ID CH_ID Vote Option 
 

$8A. 3. (>@<0B hello-?>2V4><;5==O 
 

MH_ID – 2;0A=89 V45=B8DV:0B>@ <>1V;ь=>3> 2C7;0, CH_ID – V45=B8DV:0B>@ 
<>1V;ь=>3> 2C7;0, I> 28:>=Cє DC=:FVW 3>;>2=>3> 2C7;0 :;0AB5@0, Vote – :V;ь:VABь 
3>;>AV2, B>1B> 72065=0 AC<0 :V;ь:>ABV ACAV4V2 B0 70;8H:C 70@O4C 10B0@5W, 
@>7@0E>2CєBьAO 70 D>@<C;>N (7). �;5<5=B >?FVW 28:>@8AB>2CєBьAO 4;O @50;V70FVW 
10;0=AC =020=B065==O :;0AB5@0: 

)
M

m
(w)

N

n
(wVote  21     (7) 

45 
21,ww  – 72065=V :>5DVFVє=B8 :V;ь:>ABV ACAV4V2 B0 70@O4C 10B0@5W 2V4?>2V4=>, n – 

:V;ь:VABь ACAV4V2, N – @>7<V@ <5@56V 01> <0:A8<0;ь=0 :V;ь:VABь 2C7;V2 2 :;0AB5@V, m 

– 70;8H>: 70@O4C 10B0@5W, M – <0:A8<0;ь=89 70;8H>: 70@O4C 10B0@5W. 
�>65= <>1V;ь=89 2C7>; =04A8;0є hello-?>2V4><;5==O ?@>BO3>< ?5@V>4C 

2AB0=>2;5==O 7’є4=0==O. /:I> <>1V;ь=89 2C7>; є =>28< 2 <5@56V, B> 2V= =04A8;0є 
2V4?>2V4ь B8?C: «CH_ID» O:0 >7=0G0є, I> 2C7>; =5 1C2 @0=VH5 2 6>4=><C :;0AB5@V V 
=5 <0є V=D>@<0FVW ?@> A2>WE ACAV4V2. �>65= <>1V;ь=89 2C7>; @0ECє A:V;ь:8 hello-

?>2V4><;5=ь 2V= >B@8<02 ?@>BO3>< ?5@V>4C 2AB0=>2;5==O 7’є4=0==O B0 ?@8A2>Nє 
A>1V WE :V;ь:VABь, O: 9>3> 2;0A=89 id. �>65= 2C7>; =04A8;0є V=H><C I5 >4=5 hello-

?>2V4><;5==O, 2 O:><C 4;O 74V9A=5==O "@0=6C20==O" 2AB0=>2;NєBьAO 2;0A=5 
7=0G5==O @0=3C, O:5 >B@8<CєBьAO 7 @V2=O==O. (>@<CNG8 ?@82VB0;ь=5 ?>2V4><;5==O 
?V4 G0A 4@C3>3> F8:;C ?@82VB0==O, :>65= 2C7>; 7=0є, I> 2V4?@02=8:, 7  =091V;ьH8< 

@0=3>< =5 =0;568Bь 6>4=><C VA=CNG><C :;0AB5@C, є 3>;>2=8< 2C7;>< Fь>3> 
:;0AB5@C. �V= 2V4?@02;Oє 2 =0ABC?=><C ?@82VB0;ь=><C ?>2V4><;5==V ?>7=0G:C 
"ch_id" B0 7=0G5==O V45=B8DV:0B>@0 3>;>28 :;0AB5@0. ' 28?04:C :>;8 420 01> 1V;ьH5 
<>1V;ь=8E 2C7;0 >B@8<0NBь >4=0:>25 G8A;> ?@82VB0;ь=8E ?>2V4><;5=ь, 2 
?@V>@8B5BV 1C45 B>9, EB> <0є =86G89 id. �>A;V465==O ?>:070;8, I> :>65= 
<>1V;ь=89 2C7>; 7=0є 3>;>2=89 2C7>; :;0AB5@0 ?VA;O 42>E ?5@V>4V2 ?@82VB0;ь=8E 
?>2V4><;5=ь. А;3>@8B< PMW (Power, Mobility and Workload) @>73;O=CB> 2 [16] – 

72065=89 0;3>@8B< :;0AB5@870FVW, 45 2030 :>6=>3> 2C7;0 >1G8A;NєBьAO 70 B@ь><0 
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?0@0<5B@0<8: ?>BC6=VABN, <>1V;ь=VABN B0 =020=B065==O<. *59 0;3>@8B< D>@<Cє 
AB01V;ь=V :;0AB5@8 B0 <0є 28A>:C <0AHB01>20=VABь [9]. 

#>@V2=O;ь=0 E0@0:B5@8AB8:0 @>73;O=CB8E 0;3>@8B<V2 ?@54AB02;5=0 2 B01.1. 

 �030;ь=>N ?5@5203>N 0;3>@8B<V2 :;0AB5@870FVW =0 >A=>2V 72065=>W 2038 є WE 
740B=VABь 2@0E>2C20B8 :V;ь:0 ?>:07=8:V2 >4=>G0A=>, C 72’O7:C 7 B8<, I> ?>:07=8:8, 
WE :V;ь:VABь, WE 203C <>6;82> 2AB0=>2;N20B8 2 70;56=>ABV 2V4 28<>3 4> 281>@C 
2C7;0-:>>@48=0B>@0 4;O ?52=>W <5@56V, 4;O ?52=8E 28<>3. 

�030;ь=8< =54>;V:>< 2AVE F8E 0;3>@8B<V2 :;0AB5@870FVW є >1G8A;N20;ь=0 
A:;04=VABь, O:0 ?V428ICєBьAO ?@8 71V;ьH5==V @CE><>ABV 2C7;V2, 9<>2V@=VABь O:>W 
?@8 70AB>AC20==V 2 B0:B8G=V9 ;0=FV C?@02;V==O 28A>:0. &>1B>, 2C7>; 1C45 28B@0G0B8 
G0A =0 287=0G5==O 2C7;0-:>>@48=0B>@0 ?@8 :>6=V9 7<V=V <VAF5?>;>65==O 2C7;0. 
&><C, 4>FV;ь=> 70AB>A>2C20B8 0;3>@8B<8 :;0AB5@870FVW =0 >A=>2V 72065=>W 2038 4;O 
<>1V;ь=8E <5@56, 45 @CE><VABь 2C7;V2 =5 4C65 28A>:0 01> 4;O B0:8E <>1V;ь=8E 
<5@56, 45 >1<V= A;C61>2>N V=D>@<0FVєN є 1V;ьH 206;828<, G8< ?5@540G0 
V=D>@<0FVW. �;O B0:8E 28?04:V2 A5@54 0;3>@8B<V2 :;0AB5@870FVW =0 >A=>2V 72065=>W 
2038 =09:@0I8< є 0;3>@8B< FWCA, C 72’O7:C 7 B8<, I> 4>72>;Oє 70?>1V30B8 
A8BC0FVO<, :>;8 =>2V 2C7;8 :;0AB5@C =5 2@0E>2CNBьAO ?@8 281>@V 3>;>2=>3> 2C7;0. 

&01?8FO 1 

#>@V2=O;ь=0 E0@0:B5@8AB8:0 0;3>@8B<V2 :;0AB5@870FVW  
=0 >A=>2V :><1V=>20=>W 2038 

)0@0:B5@8AB8:
8 

 

 

А;3>@8B< 

#0@0<5B@8 2038, I> 
2@0E>2CNBьAO 

#@8=F8?  
281>@C ��� 

#5@52038 !54>;V:8 

WCA 

:V;ь:VABь 2C7;V2 2 7>=V, 
<>1V;ь=VABь, ?>BC6=VABь 
?5@540GV, 70@O4 10B0@5W 

�C7>; 7 
=09<5=H>
N 203>N 

�0?>1V30є 
?5@520=B065==
N 2C7;V2 

!5>1EV4=VABь 
7=0==O 2038 
2C7;V2.  

WBACA 

?>BC6=VABь ?5@540GV, 
H284:VABь ?5@540GV, 
<>1V;ь=VABь, ?>BC6=VABь 
10B0@5W 

�C7>; 7 
=09<5=H>
N 203>N 

�0;CG5==O GPS 
#>B@51Cє 
1030B> G0AC  

EWBCA 

:V;ь:VABь ACAV4V2, 
70;8H:>289 70@O4 10B0@5W, 
AB01V;ь=VABь, 2V4AB0=V 4> 
ACAV4V2  

�C7>; 7 
=09<5=H>
N 203>N 

 V=V<0;ь=V 
28B@0B8 
@5AC@AV2 

- 

IWCA 

:V;ь:VABь 2C7;V2, 
<>1V;ь=VABь, ?>BC6=VABь 
?5@540GV, ?>BC6=VABь 
10B0@5W, ?>2>465==O 2 
A5=A>@=8E <5@560E 

�C7>; 7 
=09<5=H>
N 203>N 

 >6;82VABь 
70AB>AC20==O 2 
A5=A>@=8E 
<5@560E 

- 

FWCA 

:V;ь:VABь 2C7;V2, 
<>1V;ь=VABь, ?>BC6=VABь 
?5@540GV, ?>BC6=VABь 
10B0@5W 

�C7>; 7 
=09<5=H>
N 203>N 

�0AB>AC20==O 
EMA 

- 

VBCA 
:V;ь:VABь ACAV4V2, 70;8H>: 
70@O4C 10B0@5W 

�C7>; 7 
=09<5=H8
< id 

,284:VABь 
281>@C ��� 

- 

PMW 
?>BC6=VABь, <>1V;ь=VABь, 
=020=B065==O  

�C7>; 7 
=09<5=H>
N 203>N 

�1V;ьHCє 
B@820;VABь 
68BBO <5@56V 

- 

�8A=>2>8. � AB0BBV ?@>2545=> 0=0;V7 <5B>4V2 :;0AB5@870FVW 2V4?>2V4=> 28<>3 
70AB>AC20==O WE 2 @04V><5@560E :;0AC MANET. #@>2545=> 0=0;V7 0;3>@8B<V2 =0 
>A=>2V :><1V=>20=>W 2038, O: ?5@A?5:B82=8E I>4> 70AB>AC20==O 2 @04V><5@560E 
>1@0=>3> :;0AC. А=0;V7 ?>:0702, I> 70AB>AC20==O ?@82545=>W 3@C?8 0;3>@8B<V2 
70157?5GCє =5>1EV4=C 2 @04V><5@560E :;0AC MANET <>1V;ь=VABь B0 <V=V<0;ь=VABь 
A?>6820==O 5=5@3VW 4;O 70157?5G5==O B@820;>ABV 68BBO <5@56V. %5@54 0;3>@8B<V2 
=0 >A=>2V :><1V=>20=>W 2038, 0;3>@8B< FWCA є =091V;ьH ?5@A?5:B82=8<, C 72’O7:C 
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7 B8<, I> 4>72>;Oє 70?>1V30B8 A8BC0FVO<, :>;8 =>2V 2C7;8 :;0AB5@C =5 2@0E>2CNBьAO 
?@8 281>@V 3>;>2=>3> 2C7;0. 

�>4=>G0A, FV <5B>48 <0NBь 28A>:C >1G8A;N20;ь=C A:;04=VABь, C 72’O7:C 7 B8<, 
I> 2C7;8 2 <5@56V ?5@5<VICNBьAO. І7 71V;ьH5==O< <>1V;ь=>ABV 1V;ьH5 G0AC, 
B@0DV:C B0 ?>BC6=>ABV 1C45 28B@0G0B8AO =0 ?@>F5A ?5@5@0EC=:C 3>;>2=>3> 2C7;0. 
&>1B>, 4>FV;ь=> 70AB>A>2C20B8 <5B>48 =0 >A=>2V 72065=>W 2038 2 <>1V;ь=8E 
<5@560E, 45 @CE><VABь 2C7;V2 =87ь:0. 

!0?@O<:>< ?>40;ьH8E 4>A;V465=ь є @>7@>1:0 B0 =0C:>25 >1ґ@C=BC20==O 
<5E0=V7<C 70AB>AC20==O 0;3>@8B<V2 :;0AB5@870FVW =0 >A=>2V :><1V=>20=>W 2038 =0 
?@0:B8FV, 2 C<>20E 0:B82=8E 1>9>28E 4V9. 
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ANALYSIS OF THE APPLICATION OF CLUSTERING ALGORITHMS 

BASED ON COMBINED WEIGHT IN MANET CLASS RADIO NETWORKS. 
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The use of networks with decentralized management, represented by mobile radio networks of the MANET 

class (Mobile Ad-Hoc Networks), is one of the areas of application of wireless technologies in 

telecommunication communication systems. Radio networks of the MANET class are characterized by the 

absence of fixed information transmission routes, the absence of stationary base stations, and the absence 

of a fixed network infrastructure. Such characteristic features make it possible to use radio networks of this 

type in the tactical chain of command, which will ensure the exchange of information in the interests of all 

troops. This requires new approaches to the organization of the network management system. A variant of 

the MANET-class mobile radio network control system, when applied in the tactical control chain, is the 

division of the network into zones and the creation of a set of local zone control centers in the form of nodes 

(coordinator nodes). At the same time, there is a problem of selecting zone nodes that will perform the 

functions of controlling other nodes and interacting with each other, that is, coordinator nodes. One of the 

ways to select coordinator nodes is to use clustering methods (algorithms for selecting the main node of the 

cluster), taking the zone as a cluster. The article analyzes algorithms for selecting the main cluster node in 

clustering methods based on combined weight. The analysis was carried out in order to determine the 

advantages and disadvantages of the existing algorithms and the possibility of their application to determine 

the main node of the cluster in mobile radio networks of the MANET class. As a result of the analysis, it 

was concluded that the FWCA algorithm (Forecast weight based clustering algorithm) is the most 

promising for use in the development of methods for selecting a coordinator node in MANET class radio 

networks. 
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