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GENETIC AND ANT ALGORITHMS FOR GATEWAY LOCATION PROBLEM 
IN AIDS TO NAVIGATION NETWORK

. -
.

.
Abstract. Implementation of genetic algorithm and ant colony algorithm for gateway optimal location prob-

lem in aids to navigation network is proposed. Energy efficiency of network is an optimality criterion. Experimen-
tal results for considered algorithms are presented.
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. ci Ct , i = {1... | Ct |},
,  — , -

 — .
:

 1. . t  1
Ct.

 2. t f (ci ) f (ci )
ci Ct . : Ct Cross(Ct ).

 3. ci Ct q: Ct Mut(Ct , q).
 4. f (ci ) f (ci )

ci Ct. : Ct+1 Recomb(Ct , Ct ). 
 5. ci  Ct+1, f (ci )

, ci  Ct+1, f (ci ) = 0 .
t t + 1  2.
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f (ci ) = f (ci ) + f (ci ). t + 1 |Ct |
f (ci ). -
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ai, , V i

p — -
, i, |V i

p| = pi . :
 1. . t  1 -

v( t )  1, v V. v V
ai i: V i

p  {v}. i = {1 ... n}
pi  1.

 2. i, f (ai ) > 0 pi = 0,
v V / V i

p : ai AntStep(ai ); pi pi + 1.
 3. , f (ai ) > 0, -

 2. , :
v( t + 1) PherUpdate( v( t )) v V.

 4. pi i = {1 ... n} , ai, -
, . ,

ai   0; pi  0; V i
p i = {1 ... n}, t t + 1  2.
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v( t )

AntStep t = 1. , f (ai ) = 0. 
AntStep, ai
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v
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p  {v}. PherUpdate
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p = 2. ,   f (x ) = 0. 

 n txmax  100 . . 1 
tmin,

f (x),  — , -
.

. -
, .

, .
, f (ai )

n – pi f (ai ,v ), -
n. f (ci )

f (ci ): Ct Ct .
 1

n txmax
f (x), 

. . tmin, , % tmin, , % tmin,

40 2 7 2481,165 33 0,593 34 8,424

40 3 6 106,268 97 0,765 99 5,179

40 4 4 1,279 100 0,468 99 1,903

60 3 7 12292,630 40 1,575 52 34,008

60 4 5 489,266 15 1,467 12 27,565

60 5 4 7,941 47 0,780 73 13,603

80 5 5 1820,142 16 1,388 38 52,573

80 6 4 181,538 28 2,012 64 43,945

80 7 4 45,911 69 1,591 94 34,804

100 10 5 1823,574 76 2,355 99 109,123

100 11 4 325,184 25 2,481 38 110,027

100 12 4 70,825 59 2,325 100 72,119

,
, q |Ct |. -
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. -
: q = 0,6; |Ct | = 150.

, , Q, -
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