[ Downloaded from mail.ic4i-journal.ir on 2026-06-22 ]

V208 Olagli g2 ojlosd (piin Sl S5 5 plile )8 2ayp — pole aoldal

4 )90 6 yoriomo (G jlw gy b Guos (U gd (6 S0l (s9mins Sguy

'J/.bplacl.‘b’&m.’- doseo

VERY/N0YY i 2L Ve Y/2Y/YE 1Bl s '@,U

o>

2
s 5 el Sl sla S8 sy San on g Ll 5l el 0Ll S5 S i I 53 (10T) 10l 5 ) it 1 5
oS s ol sl ol ol At 555 e BB sbe GHLr b Olaman 5 3003 S sla eals s sl Jsd LB 8 el
=Uls (DRL) e 8 S5 5 s 6k b Sy el st Sl e LA Sl ol oIS sl
cJedns cpl e gl e ol i8S e s | LT slas )8 5035 18 Sy mw Bisel 5 g3ldile lgds Lol (ls 1 S oo
T e panten il wu e (Shs PSS s S S o ol 4 S el 1 L33l b celite 58 6,55k 0
G5k iy 3l eslinad I8 e 3U s T b s ACO S peaas Ly, p Sl Gn,nst;_uﬁ\ =S e oleiy (ACO)
Glr solein Shas il ozl 63550 andlles Ol @ cplndl o S i g gt slad 55 b S SGS o, S Klg e 6,
L;;L@,‘..L:i_J'L;)AS.LMd»[)l.i_?5.4,:;._7@L:i.5)..1ydw\‘wﬁL;La*.':L;Lawa)s&fé\)rb-zjl&A\SQMl{‘ﬁwbaﬂJJ;.'S

Sisely 2l Gl 0les L3 1y (e LBl (o slas S, b amslie 53 Ll e

gm0 pamins (S5l gy el 5 0l (G 1 5 (5,500 1gdS RIS

N.50lhdar@scu.ac.ir . e .05l lsal wisd slogd o mdpjlsdl ol yez dnped olSiils |
)l..):d.a CL'LJ O Seno Jsid.wo [ vewept
Internet of Things Y

Deep Reinforcement Learning ¥
Ant Colony Optimization £


mailto:n.solhdar@scu.ac.ir
https://mail.ic4i-journal.ir/article-1-395-fa.html

[ Downloaded from mail.ic4i-journal.ir on 2026-06-22 ]

Sl b 5 s po sdis i SU b sl
e S e e L Ll Szl sl VL 5 G
s Ul bl b led & 5B 5 10T (sla s
505 25l Oloy asly dndly Jlseas s o ke
(rlpls LIS o e 5 ) e Bl 8 e
CASLe o gl e o S 5 sl sl
el 15 ime s 5 s 5 Jlm 53 10T ols
Syl e 5 Ll 52 G damyi 4 ol ol
[O] &S Lo SaS g oS b il Slost
Vgome e 5 g8 aliee & S, oK
[ el a8 15 arg 35 sl S5k
OF 53 a8 ol lalone 3 Sy & s (5550
DA Bl ey 5 yedal bow SO L s S
OB fas S 0Ll ST sl OB LS
o S aseel o1y sl Calin G ol il s
Q-learning wile « 58 5,850 e slas Sy,
Ll bl odony Codbgn a4 ae g5l cpdar o
oS bslagss s b ol o3 a s s gl 8
T T e T B R
Solors 5 Gens (5 3L L3 Sl S 5 (Gres 8
(o b [V] il el b i (5 Sal
B Sl Al e Gees e b &S5 DRL s
S o b o 2ol 51 Jasl 2501 @l ot 8
Ll 3l ccanl L (b (63555 dx) OV slaws
2ok blse e S5L B s Sole
ool IS 3G 5l e 2B 1, 58 S5k
S ool YU sl b7 s 5 Sl slaliad U (5,8
ol s s s 3 S b 4 DRL
a Sl eslial 5550 K05 35050 5 Dbl (SSL,

CNSis J 6l DRL (sla iy, Tl [A] ool

gm0 peries (Sl dge b Goes 58 (500 i S

3

4o\

R - 1= VRUF* ) N PAR AP P
oS> ¢l gl Jlasl 4 Ll &5zl e (10T) L
Sty A sa s Gl el o 4 e gl
Slalalsn la g a3 5 (g 5ls Bl UG
350 ol D] on xS B Blios 5 e 05
(e sl o3l Aol s o S ok L3
Has Sl pses Sl (B 5 e sl
o oWl &S s Sl 5 an S5 eslind 3 5e
b Gr Sl 5 5 el Gladie S5 S 05,
IF YIS el bl

bl L S L e S
Lal oozl gla e Ll (ols dalys Lalos ol
St 3 by Fp sl sl By e
200 e S s L5 (sl e eslinal s
DS slals gl es 10T leaton Yl s
e s 1351 o $lealans Ypome 3 ke
A3 ek (b Ry S ladipe J S sle b
S as e ol LKs Bl s Ses 0,8
g Sl b sl U5 S S Ol bt O s
S oY GUls b oLl ol 4 Ll pl b s
g by Bl w ) Sl gl S8 4 K
Lol 5 ol olSies b O sso 4 STLSE [£] 552 IS
Mul‘m&@j@?bmm;\@g;ﬁ?
5 s 5 e 4 a0 el S Ll ml gla
@l oS Ol e 53 S sl esls S1E
S8 peemad Oloj 5 el (il Jle s le
b p i s b lasls g s Ll s )
S ”))TJ‘.' L

Jom 03 S5 deadipa J 28 Al ogn el i

L&Z\Jkg_: 6@ CM}\JA BEESEL) e\) )‘ J"""w‘ﬁ: ¢J.5.;_5

action-value function '
action "

’f‘rdkmglf“;é ajw‘/p:é@ Jlo “Jj:fjdﬁvb'[‘/"wujjg—wlﬁuw


https://mail.ic4i-journal.ir/article-1-395-fa.html

[ Downloaded from mail.ic4i-journal.ir on 2026-06-22 ]

’f‘r‘jk»gb'¢J.’ UL«J;/,:JA JL« 4Jj::fjw.—b‘lﬂjjw:ﬂjj;r —MUL&L&J‘

@ b o4 ol 10T ol el 5 5,8
e 3w el gl i

S S s o 1 eolgdey DRL Oyl G
el DRL sl Sl s

sl 5 el B sl eslel ol i
r:‘g‘:‘ua"‘”‘""b 3l DRL (6l s S5 5 ol
5O abl Sl el lg e WS g5l oyl
wop Al omes s Hee 655 el 233
2 g Ol

Sl b ge 4 Sy sl 1, golgiy DRL L (i
Sbsed 53 glealy fla JS my dOT ols
das e Ol éju@@u .(,55‘5»';(;’&\ Lo g
L oawlie 53 Ll5 e sleiy DRL iy,
ARS8 Gl Ol 3 1 6 e pll S0 (slas o,
2550l

BN CLILE

s g awe 53 OBl B el esll DRL
sl e a4 s sdias Ol cpl [V] AS sl
Jols 5o 355 e b &S ol jlen i Gla ot
Doy CosdS L s L, sh |y ang slasls, b daes
ol b 3 ol e 2 L 5 O3l ok S
el 5 Jlasl aal s Cilises sla als 3 DRL
Copde ¢l DRL d b g ol (Al sl 52
V":i)fﬁ‘ S s s e el 6550 Gk;,a
Sl 2 Gl;,a Co e gl Jae O30 DRL
G S s ol Gaa A sl 6l &) Sl
orbol pl g s apd RIS S8 sk a8 S e
oDV E] s S e |y ad Slass e e leds
SLIDRL y poe dadgn (6ol mlis Sy e (5 5lane
s eelie 4515 s bl DRL Sl eslizal L s
S (il oly ez Jae G 51D o Sy

S8 b YU S35 L 6,0 5 il e

Feature Selection ¥
curse of dimensionality £

ot STV ATLEN sl 5 seb 38 Slaptagm Lol

NG

5 omb @Sl Ol Ll ol Kos w2
SUl5 DRL w81 ol e (53l S e
e o bl Vé,c?r:@ 5 2bist @Sk
oo oo OF b8 Ll izl sl asls 31 slinu
Sl DRL oJsl o 53 35l 35ms s 53 35
WY 4 Jos S5l &b a8 aaiie g5l e
&3k e Loy Sl cpl a0l 5 ook sla
e S 35,5l ey S a Sl (S bl
sl ¥ Ll GV s 4 plaws ¢l LU s
o 63 DRL )3 Gras pas gla a0 6l 0L
S 1B

S5 (S ol sl Sl g5 sl esls Vgans
ol Kl s ey sl (S Jeld oS ol o
Lan 5 o35 A5 1) 6,550 sls oSl s (S
¥ S5 ol s s e L2l | T s Slas
Sl il i bl e & VY 0] (FS)
o RS s el 5 il Sk sl b, S
L Ol LS ¢ (S bl sledsy ol Gua 352
Sy s XS o PN G el bdny 8
by 53 bLisl 5 oS (KoLl Ssysl S
48 gazme yiomed g 0303 4e gazes odiad QLA &S S
il s S Lol

o 2SSl Sl B Sk Sl b @lis ) s
Ose & opmlr aleesS eslinad 10T bl
ailgo gy ) S spd e i m Gees s S AS0L
4 gazwo cdy 2 cKich ZIC N GIUV Y U S W W R W
«3lgiy DRL ~1 b Lol . Gus 5 bl 5550l
il Oles RalSs sl Siomy iin el

—peed 5 (S3le Jds S el romen 5 Sl

. \
representation

. Loy
decision-making

3


https://mail.ic4i-journal.ir/article-1-395-fa.html

[ Downloaded from mail.ic4i-journal.ir on 2026-06-22 ]

sl b il eds S ks bl 3,0y S SIS
J:L{‘&Sﬁm&)rpqwiﬁ\éum\j}.w\
B Ol g gle ol le ST B S L
5 el S5 LB T sl el 5 VL sl
sl TSte Gl ol w55 wply SN
&éuw)éﬂgqﬂmﬁwuzl@;ﬁwﬁ
;),:C;,,,z;w‘[vv])g.,\sgﬁg;;Li,,lb&;);
w0 8 sl ol by i 2l gl
03 2y Sbee fane Szl UV RPRNRR R o
Sl by 335 b Gl & St sl Y]
)Meﬁ@j};dﬁscfb&ig@y‘jdtﬂ})JIOT

A
a YE] Cl ods hxe YoVE Jl s oS (glasntles
e i 5 gl o (1 DRL Sl eslinal o
ol ool asls 10T saelins s Pywre
Sl Sl RS sl 5 ais sl 2 DRL I canllles
ssba 4 ol el eslinad (g mle O 5 il
eaze o&as (65045 sl L 1OT (sla g sl 3 ol

NGO IR W

O s Liadi 8 o pde 6l o DRL 25, G [YO] 50
Q—.’.\ RSV P S e Sz o s J?.L“J SRRt
RS WSed Ko Cams s 8 S a3 L i,
SPGB s JalS gl 1y Sl Slabes 5 s

b 4> 590 S S5l dug
0 by o, S S (ACO) x5 o janis (S5l it

144+ aas 3 M. DOFigO ja_,,j_", S el U‘tﬂ u:“ﬁ
J= Gl @l e S b 4 ACO ool ol sl

grid ¥
context sharing *

gm0 peries (Sl dge b Goes 58 (500 i S

bl Sl 3l e i V0] 3.l Ko
HB (5350 B (55 pmnad T3 S Olse 4 i
o3l b 5 5 8 S5 oslinl 5 g0 555 e 55 odalie
J>= DRL L S jate s 5y 4l sla o2y SIS
w0 oS L5 €LIDRL e bss oK V] s
oo a das (o OBGl (il Oy il i Ll
Gl Son obide )3 sy slad SO s S35
BLL &l e LDRL copl s osdls S S >
s b (SSL) s b b8 4 sl
28513 eslinal 3 5m 0 8 s

ot L8] 5 3l Sl s L alis gl
Y U AP PRN T & Ll oS AS el
b Kt Dbl ) kS lelid e sb a L
5o Sl 05l S8l e, S S by
Jos sk a sl (3l o)y 31 S e o
o 3 IS plaas opes [IV] 53 S s fes
o S S LA Sl e Sl 5L
1 e S5 S K K ol o sl
A a1y fsezs Ol Olijen b s ~1 b oY
DT 53 By Bl a1y s i o8 5 Sl
Sl o3 S rhe (5l agy oliws 12 DRL
Sl gt L 3l sl Slnlows 5 sl s
Jos 5 DI ol sl glad Lo 4 fog 4 e
A eslaal

S g 0315 (631 5 alad 31 JolS ool (gl V4] o
ol e DRL 025,801 Gz 2 054 10T
gds b s s s Sl gl el
53 s ol gl enlgiag i 5l OB N 8 o3
Ladsa glgbatle 5 s b gile o
A0 S eslanal

s S V0] s b ozl s e LIS 6

a Osls s 5 gile e coslls (gl Lal Sl

real-time '
ultrasound Y

!Z*YJL:...';IJ‘J; ajw‘/p:é@ Jlo ‘Jﬁfjww'b}wvjﬁ—w&uw


https://mail.ic4i-journal.ir/article-1-395-fa.html

[ Downloaded from mail.ic4i-journal.ir on 2026-06-22 ]

1E0Y Oleaoli o g ﬂjuf/pm Jlw ‘Jjafjw-blajﬁwu_;j;r—wlﬁuw

3. For each ant Do

4, Solution construction by modelling the
problem in terms of pheromone vector;

5. Update the pheromone according to the
founded solutions:

6. Evaporation

7 Reinforcement

8. Until stopping criteria
9. Output: final pheromone vector, which specifies the
best-founded solution
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Algorithm 1 General pseudo-code of the Ant Colony

Optimization.
1. Initializing the pheromone trails
2. Repeat
components |
Solution "
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