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E5979 5]
A8 1

OLEV(On-Line Electric Vehicle) ®lEl®] €27k, OLEV = (Route) 49 A Az wAd oFd oz kS A
T2 ¥gsts A A(Chromosome) & 7] AAE /g2 AASE, 7] A 7] OLEV =49 AadE
(Segments) Zolgk, A7 OLEV =4 o] At 2ol d(Primary Station) Y&t 2 OLEV 3 w3t &+ &4
ol sk o)/ e FUIE AL 27 A ARE AASE 27 AT AAY

7] AA-A ZZ2(Objective Function)™} #|2F2](Constraints)e zZtzte] A7) A o] H&sle] vE ARE

71 WA Arek 7] vE AR T Aok i o] Auel Akl FHAi njE 9MA ARE A

A7 A vE G gk 7] OLEV =4 Aol S A= wjd offe wE gl F I
AR20H ARE A= AZROHE,

Ll

AR~ HS

47) Amsom Auol ETFE 7] OLEV WElE §Fst 47) F9 AZ A olne] mE g F o shl
B U ghoE Wold wo| AnE gyst WMol R

97 ol Auk 7] HAE AFRE AET, 47 WMol Aust 7] AAE HAE o JoE FAF A,
7] Wol Aol Y& TRk T AR 2

0>,

o] 2}7] OLEV =X9] AlZHE Zolgk, A7] OLEV =4
= 3l o] ate] Fhol A-&% OLEV wiel] 833k, OLEV
AAsta, A7) HA#%S HY 3 HEH2 A=

7] OLEV =418 7] AAE A2 ARZA, N M9 7] AlaHER rolx glom, A7

S xFsi, A7) A" zHolHd A T Aol HE 4
ol 7] OLEV &3 wakghs x8sh, z4zte] 7] AauEE 7
371 AaHERT 7] Jd AR2 uA o] mE s Zte S 54eR 3§

u
)

m

rir

N
N
U

7] AH An AR

71 ®Wol AHE o]&3sle] A7) AIWE dolgvitt HA ¢ (Optimal Value), 72 wiHg] &% (Optimal
Battery Capacity), 3¢ % 91X (Power Transmitter Location) % % Zo|(Total Length) % AHo]%= 3}t
ool AHE AMEsta, 7] AAWE Zolgt & ok stuUE A7l H4 3 HEE AAgse AL 5=
st HA d AR AA A .

AT 4

Al 1 &oll 9loA,

7] A AR ARB=

A7) Ho]l ARE o]gste] A7) AaHE Zo|gtultl dAwpeko = OLEV <3 A HAZE, HA alEE £, I
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9 AE A F T Aol T Aol sh o] AWE AFEstaL, A7) o ® OLEV &3 A 3 T o=
A =

SUE A7) HA AEE AAsE
AT+E 5

A 1 gl oiA,

271 AH AR ARNE

2ol AAAZ vk HAgk, HA wiEE 87, e
i, A7 Azl AAE T ol suE
A

A7) A4 A ARTE
A7) A zElold A vl oo 0LV £ Al AR, A4 EHE 82, 99 4% 94 2 3 2
o % Mol S} ol#e] AT WEaw, s AW elold AN oo Ao OLEY £ A @ F
ol SbE 7] HH AR Agett AL SAoR o= HH 2 4w A4 A,

A8 7
A1 el oA
AF7] OLEV wiE 2] 83gke A4E 7k, A7) OLEV =4 Ao 34 A2 ujd of R e e o145 2zt

37]
A% 5Y0R s A4 o9 An 4% 3.

g7 ATHE Aojgkel wet A7) Al F Adolrk AAst, A7) Al ZEjo]Ade] A ghell w7
A e 7] AaHE SAE AAsh, 7] OLEV &8 wakglel wel A7) A e 7] AadE

ME AAsks AS SFoR s HH 3 AR 24 FA.

i
My 02

2T 9

OLEV ®lElE] &gk, OLEV A Ao 34 Mz mjad oo wa e A4z 38t A2 7] A9 /)
T2 AAgsty, A7) A 7] OLEV =Ae] Al E Zelghk, 7] OLEV =4 Aol A ZHlold 91A14k
2 OOLEV &3 Wakgt 5 Aol s o] e #s FUie A8% 7] A BRE BAdste 27] HAL AA
4 (Initial Population);

7] AAdE EAA T A kA S Zzbe] Y] GAA AEste] H|E HRE AEste ARE 54 HAH (Fitness
Function);
A7) =71 JRA RS A7) v AR T Holk sty o] Mo At FHA HE A ARE AA

=
Sl A8 34 (Selection);

Y

A7) FHA vlE GAAC x3hE 7] OLEV 24 e 54 A2 ujd R mE 3k 5 dFE AZ29WE
7290 H AXRE WA= T 2228 A (Crossover);

A7) AR~ AHd EEE 7] OLEV HiE g £33 7] 51 A2 mAd oFe wE # F o= s
= 0 & Ztog Wolslk Wo| AuE AASI= ol I (Mutation);

A7) Wol AR7E 7] AR s AR, A7) "ol ﬂl‘iﬂ 7] AAE HANE o] dor FAde A9, A
7] Wo] Arol MAS F7q3dlE= 8 AA A (End Criterion);

271 71 ARE HAE oldow FUF A7) Wo] Aol 7] OLEV =4¢] AlaWuE Aojgh, 47| OLEV =4
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el A ol Ak B OLEV &3 Wk & Aok sk o] de] Fhol 8¢ OLEV wiE|2] -&=Fgt, OLEV
X =

4
wd Aol A Az A ool wE e AAgem ARstn, 4] ANGe A ¢u A Agehs
A% An 44 34

A7) OBV A e 7] A3E A= A, Nl 47 ATHER el glom, 47] A= Au Al 7]
AR el AARE EFS, 7] WA 2Eold AN F Aol sk 4] A 2eold fA%
2 EPs, 47 A Au Aol A7) OBV £9 HRRS TP, 429 ) AaHEE 2] 2e Aol
A A, 2Aztel 4] ATRERHE 37 3 AR i oYl mE g ZE AL 5HOE st AA
29 4w 24

ot
=y
°,_o‘lll
=
=

A9 Fell lolA,

CEEE LS

ro

371 Wol AHHE o|gste v AIaWE Zolghuitt A gh(Optimal Value), % wiEE] 8= (Optimal
Battery Capacity), ¥ dZE 9 X](Power Transmitter Location) @ & Zo|(Total Length) & ZHol%= 3h}
ool AHE AEsta, A7V AIHE Zo|gt F o= suUE AV HA 3 AR AAI}e AAHS XT3
Ag B st A ) AH AA .

H:l

rr

AT 1

[\

Al 9 3ol gloA],

A7) AR AR AA gL,

A7) Wol ARZ o]falo] Y] AIUE Zolgivirl IweEo® OLEV &3 A HAg, HZA wigy &3, 3
A AE AH L F dol T Holx s o] ARE ko 2 OLEV £33 Al 3t F o
dbe A7) A4 YR AYse F9S EFe AL 5o s AY &3 Fu A .

A7% 13

A9 &oll 9lojA,

A7) AH AR AA PG,

47 WMol ARE o] gake] A7 OLEV =M e) 47] Al sulold S1xg vk AAgk, A4 wEe 8%,
A% 94 9 F Aol F AolE ) ool AnE w&aa, 47 AW sHoA AR F o e
7] A4 e Auw et $4e Tgeht AL S0 st A4 o9 4 24 P,

e/

o

AT 14

Al 13 3ol Qo)A

A7 A AR A PAge,

A7) A 2EolAd X4k vtk 9ukdko 2 OLEV &3 Al HAZzk, A iHy &3, 99 A% 9 2 = 2
al

of F Aol® s} ool ANE WEHI, 7] AL 2elold AXg vhk RFos OLEV £F A g

ol s A7) HA AR AAs) = SHEOR s HH wd Au A4 0.

ofN

A5% 15
A9 ol oA,

%471 OLEV wiElg] &34t A5 7HAH, 7] OLEV =4 o] 54 Az vid oo me g2 ojdsE 2z
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AL EQor e HFH 23 AR A4 g
A3 16

A 15 ol o] A,

A7) 7] AT AA AL,

7] Al E Zdolghel uhel v daAle] F Aoyt AAsiH, 7] Al ZHolde] YAkl wEt 4] ¢
A WY AV ADHE =4S AAsH, A7) OLEV 38 wrakghol whal Av] A W A7) AlIHE ¢

HE 4Aee 4L ERet A4S 540 dt A4 oA An A4 .

B AAdE A4 $4 gu A9 Py % A B ol U AL, BTl A/F Fast] 3
G g G AN, AE TR ATAZS Qo w4 P 208 F AE 2H0I8 A
gL oAl £ YA F AE St olde) B AW olBA WY §F L FA Awe A
el b M Eg Axshbl AT A4 £ 4w 24 W 2 AR B Aol

of o] Z1%E WES wed B Aol U A ARE AT B Fe1Ee TS AL okt

£gtel A7) A5xH(0n-Line Electric Vehicle, ©]&}, OLEVE} 3= 71F9 A7) AFatets g 3 2 Ax}
T =R wjdE AolEREEH A WAoo AVE FFwol 23 0}5 ANz Ade A7) As=fo|th, OLEV

b ACES] AR FOE fA AT FA o2 1T Tiwol RES] DE AR, P
e Y Z B FAS A Hn, AolRe] MAEA @ dv B2 e $AY 9ol nEF A
7] AEAATY el A SR 471§ o] 0LV A8,

A F/FAL AAAE AVE AAEE AE 2R Ageks AolBe Exo) vjastelol @t shtel
=98 Aol wla TadE shde] AMEZL A AA

off & i, OLEVE &tete] Axg =#<¢ AX(Pick-Up
Device)Z Z3a Alo|EY AYS A waow FFwer, dwkrdgo=w wEy 7140 A7 AFxF 7149 40%
o) AAYE FEE wE = vgo] &2 ololre]n, HI|absAle] wEEE Wo] AAstH AATAFF v

].
Blg] HE= wWol Aed Bk ofye}, A FARE Frlete] A 7] ARk AR

H
X,

HU
2
N
it
of
Al
I,
Ir

A7) AR Azge 3, g AelBErE §E gHo A A%(a, AAd, 43, =wd
s, g 3 B/EA glol AA MEAZIE A5 FEEE 290, a0, JwA A7) A5, o
DA AR TR 5 Tk B Aol BRRE 4F PHoR AVE FHHE (e MHYT G2l
94 7] ol wiee §3 2 wee neld Bast g LAsHE BE 3] AT Ao} 5]
mo] Aol Mx oo Ud wE BUastch AW, B o A% HH, AP BA
stk 24 F /A el A e EtE 4718 TR 290l Nee 838 nelsel o
2ol o8] AREE A9k Ulelx, A7) AEAe] W] AHH o=
45 we FAE Ao ey §3, 24 YelAw gaEs Agd
7] AEA: B3 Awe] wEe §3, AukHel AEA §Ee] 1Y) AR 2 ey §3). 1HBR o] 3
S HgERAAY AR F5 % wiele §F A4S A ne T Aol ohd,
A el A7) AEARl OLEVE] A% 9] F b gele Azdewm, b gele 4He AT 5 o
Aol Mg 2 ole RS A ARRA A7) AR £ AAE 2E 5 A2 Ao wuEy, vg A
a8 Fuisksl] e 9o T b Feisks ge Axe) wEe g9

d4sior & dark A

K

K

ygol g
s ZstE = A
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Aed wAdS didshy] fs) & AAds, =48 728 AarES] dojgt, =4 e ZHold T Al
"ol A gt R olsAle] & WY T AHolx st o] ArE HEI ole Al wWiEg &
HA Ao vidgite] wE nEs Hisker] A% HA &3 R 2 Ay 2 A E Awskes | Fd

B70] 9t}

A9 Ad 5o
Aed 24 dAslr] 98] 2 A e o =we)| 9slH, OLEV(On-Line Electric Vehicle) ®WEg] &%k,
OLEV =4 (Route) 7o) w3 A& wjd oFo] wp& %ke Az E33t= A A (Chromosome) S 7] A
T2 Ay, A7) A 7] OLEV =419 Al-1WE(Segments) Aolgh, 7] OLEV =2 o] Al 2go]
A (Primary Station) $1XI%t ¥ OLEV &3 Wakat & XJOL\E— shu ool e FUrE 89 27 A AR
AslE 7] AT AARE; 7] AA-E 222 (0bjective Function)™ A9k (Constraints)S zFzke] A7)
AA o] #Hgsle] Bl ARE AEFsE HAFE AL A7) 27 AA AR A7) vE AR F Hojx st
ool Arol ZAStY] HA WS A HARE AAsE AYR; AV HA HE A E3E 7] OLEV
A A FH AR v ol W g F URE AR2oME AaRzow FRE AAstE ARzowy
7] AR2~0W AR X3 A7) OLEV Wi &0 47 31 A2 wjd offe] & 3t F o= 3y
U2 ghoZ wolgh Wol ARE QA3 WolF; ] Woel ArIt 7] A AerkE AAdE, A7 W
AE7E 7] AAE HAE oo r T Ag, AV Weo| AR BPE FEIE FE AAF; E A

—

3

o] | 8 =
7] ARE HAE ooz FUF 7| Wol AHKe| 7] OLEV 4o MIHE Zolgt, /?:}7] OLEV %4 29
Al

}E}

%)

[e

ol AA% B OLEV = W T Aol skt o)l ghol #-8-% OLEV wiE 2] &gk, OLEV =
2 AAsta, 7] HAAES A & drE dAse HA

Jo= o= HA ¥ An 24 FAE AT,

_I

ek, B AR thE =Wl o3hH, OLEV wiEg] &%ak, OLEV =4 Ao 33 A= wiAd o Fo m& 3t
AAE 7 A A7) A Ao A7) OLEV =49 AIZHE Zolzk, 4
OLEV =20 o] Ak ~glo]Ad X3t % OLEV 238 &gk & Hoj& sfut oo gs F71= A& 27
A BARE Adste 27 MAT A4 BA(Initial Population); 7] AAE HAAZ A FAS Zh7he] 47
Ao H-gste] H-E ARE A& A% = 54 JA(Fitness Function); 7] %71 /A AR} 7] v]-&
AR F Aol& 3} o] Ho| ZAst] HA & dMA ARE B AY FA-(Selection); 7]
A 918 A 3 A7) OLEV =4 o] 31 A= wjd offe] & 3t & dFE ARAHE A=
201 ARS QA o]—TLj I22~28 3I}AH(Crossover); 7] Z22A98 AR 3% A7] OLEV viE & {34
I A7 FH AR A ofFe e G S5 o= FUE UE ge® Wolg wo
(Mutation); Z7] We] Ar7t 7] AAE MentE A=, 37] ¥lo] Aurt 7
A3l AL, A7) Wol AKX MAPSE =g 285 AA HA(End Criterion); @ A7) 7] AAE HAE o)A
WHol AHel 7] OLEV wde] AMaHE Zo|gk, 7] OLEV ‘“’\4 ol Al 2Elold X%k
9 OOLEV 3 W3z & Hol% s} o]kl Fhol #-8-% OLEV wiEl®] &%k, OLEV =AM Aol 5 A= wjd
oo M 7hs HAoR AAs A, AV HAGE HAH W JEE AAs= HAY AR 244 A4S 2T
3= AE BRSO 3t HA i AR AH WS AT,

2 & N o

12
I o

e AsE vl 34
148 SAE oo F

o

u

i
o
)
ox
N

7ol A gt nkel ol & AAjefel ofs} gzl A71E Fdste] Aalxd =4S &Fsh] 98, =4
= TEd AIRES dojgk, wA e zEleld T A ZEo]de] AAl # R olsAle] ¥ WU T 4
oj% shit ool AHE AEE ofwAle] wEe & % Hd AR widy gl mE WEES HasE 5 3
= 237 Aok, =R, B AAdel o5, EE}EH ﬂi-"% FAR R HH OLEV 38 AAE 752 & U=

1o B AAde] mE H4 o9 An A4 A Apden e BY TAE,

T2 B AAdd mE H2 £ AR A4 WS dHstr] 98 £4%,
T 3 B Ao wE OLEV =43 AIHEES A9sty] 98k dAx,
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o4 A mE 2] JRA 2A, Azsen 9 delE AWsty] 9F A=
L 55 & Al mE AZHE dojgte] mE HA & g AAS dshr] A dAE,
62 & AAldel wE GFgeR OBV &3 A HA 3 AR 2AS AHsr] A A E,

e B AAde] he Al 2, 3 2ol vtk £uE Et 9ug £ A A4 £9 4w A4e 49e]

%82 ¥ AAed] mE Al 4, 5 2Elold vih 9P Et 9ug 29 A A ¢4 gu 44e A9l
o

WS YAl AP FAF

ofs, ® AAdE PR mue Fxate] AAs] AR,

1o ¥ AAdel v H4 o9 g 24 $AS AHon e Bel sl

B AAde e AH W g A4 FA100)7H H8F ks 0LV Fobk 1 & vk 0LV B2 99
o 9 ARAOE AYAAD B} 2. BAA W] ASAY} B2 A4S FYRE Fo ol T4 7
A gA mEste] Aol FHHM FA FAS} A7) AFA FHH AA FA Apole] A4/ FES] Uelo
o8l Fagol Bag 42

i

o
i)

gk, OLEV ofoll A 2kl 7] AHFart wAoz 2357 s A F 714 2404 Be HLo]
28F =, 289l HAY] AFatel] FH|HE HEE S B2 Fd MEE wAdsty] 98 "as vgol)h, o

g, edel A7) Agae] FuHe e mmel dA¥E 39 A2 T0¢ AHom FEaobAw,
2ol A7) A Aho MgoR AAY Aol bW Aol F, 2wl A7) ABA] THHE Ay
ot mzol F1 AEE JAS] A BaW N§L AHTEE OV Ropd T4 v §S HAxnF F
B AAAA STl A7) A5 A3 2B wde] 7] AAE AoE AT F, L@ A7) A%A
b AER S oArkn gesEs 4aE wAY Ha A8, welwd 9, Tl 9, BPFA
FEA 53} o] wMo] 7] AHH ol AW ol47} Erh

@, B ANde] We edel A7) Agash md AR F4 A=el Fa Qo] va] Agetdw g}
I T e e I R
FEAAHS Gl Lebel WY AEAE AQL B FNE DR Z, P AL oA
A7) Aol AR & ek o BAE A Aol wigrgsht, WA ol #AHE A ohn, A2
FED 5o wlx, VA, AU EE wEveld Fol @A 489 5 92 etk @, olFAd A%
HE "7 AANE A 28Y-Regulator)7h FARL. ol A 2AYE AR AYL A7) AHA, AF
A2 AR F Pehload)ol RA A EE AFE 2AD

WAL T A%t ANsE el Aua, AR o) £3
Sk AAe Wr1Hor AANTE

]
=
93 molo] AHHE AA Aolge X
%

5
= Ago] f71HE P =of 2 4 fato] it bl o) 27
How AZYHE 44 FUS ol gate] §1 FN2REH FYW FE/AYS Fwe

S, AR 2wl A7) ABA wAol UlgHel THE & Qow, ¥ AU9e TR, oi74,
FH ANe AvEE wavh wd, A(F, E2)9 Rl okaBE A% wHE . F, =2 Ao
A el 9§ i A9e TS T NS iAste] 1Y) ABAke Aol Wad AL FAsE P4
2 AHgE A%, A7) A FAS W 3 AolRel AR B AP FFE & Aok, B, oleld,
A Aol ofe Ao ATRE (Sements)E whrol FHE 4 glow, AaF A7) A A it
& 5 ek olm, %8 ATWE P oshtel §A AAINE)] ska & Qck. oleld, A gAE )
A 34 Afomyy 498 FEWn, $4 490 Q48 FA Aoe B2t Agel o8 WAHE A%
o 422 ATt FH Ho) W FA Tojo] VAN FA A0 LL TaaE #A 42E olgael AMH
EogHor el A7) A 4G FFW. ol AE, olew, vl A7) AFA] THHE AA
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=3}
=

o) wiEE S23 Lalel A7) A wdel BeEo] TANE B AclEe] HAHel WA PR
A9 duE(Mgorithn) e +H37] A AH £d A AF A0 g TAHoR A
3.

B Ao e HA 2 Ar AA FR(100)E x7] AT AAE(110), AFE SAHF(120), A9y
(130), AR~ F(140), WolH(150), £& 75131?—(16 ) 2 HA X4E AARR(170)5 Fg3ch. E A d
e HA 38 AR A" ZFA(100)7F 7] A B5(130), AR2~Q
HE-(140), Wol¥(150), T35 ZAAR(160) 2 HH Xéi 75]”(170)& xEshe & 2 71t oy,
ol B AAde e AMEE A H oz die o] Bae Ao gA, 2 HAAdTL &k 7]E oA &
de] AAg 7 A 2 AAde] EEAQL B A "oy e H.ﬂ%oﬂ*i HA 2 AR AH A
(100)ell 235 = 4 846 diste] gdsiAl 4 2 wydste] 484 s Zlolnt.
%!

H, 2 AAdd & OLEV =42 7] AA" A2 JEEXA, N N9 AIHER vyolx] Jom, AR HKr
| A" zeolAd Xghes s, ¥ zHold AF F AlHo] EHi AL ZHolH AFS
gapn], A2 AR Aol OLEV 38 WaFghs x3eim, Z4ze] AauERE 7t7] 22 dogts 7HAY, 77
HEmt 4 A2 md offe] wma e zhet. 3, bz AlavEr) 2] 28 Aojis 7HA
15t} W= A olo] FAEE AL ofuth. T3, OLEV ®iElE] &33ke 442 7k, OLEV =4
A o fe] mE 32 o)XFE Zt=rh. d7Ad], OLEV wiE® &Fae 0 WA 20 5 o= &
S 7HE o, OLEV 4 Ao 331 A= wjd o mi %I
, OLEV x=Ao] <F 10709 AlaHER &% 75, OLEV
2 o]FojA $ Qe Aolyk. ED OLEV A g
T A2 AA oARd wE 0 BEE 19 #HS
(Inductive Cable)o] AX€ 4 Qlt}.

=
il
>~1
411
’,:
=
8
Zi
g
m
JlN
oZ“L
Y
=
[\]
8
10 X

2
N

Y

ox ff 1o Hl ok o
X

g
Br*@

ng%iHUJN
ruo

-
o

o
i

fo i 2ot O
(M orlo 1o, 1o

o 4

=)

£ 0
EEMBT‘E

o,
in}
T

Mo

B
e

A, OLEV &40 Mgk OLEV =4 Aold 7] A4E suolde Afett £ we Auwd, 4ugs o
Yoz FEE 4ok olm, AYFS AA WA Aol wFAstn, APFe WAA WP Aol vy
St wkEA] ofo] @A E Ae okt

Z7] NAE 278 5-(110)= OLEV wiele] &gk, OLEV w4 o] 54 d= wid ﬂ%ﬁ—oﬂ e s ATE X
3l A (Chromosome) & 7] AAE g2 AAstE, A OLEV =49 AIHE Zo|gk, OLEV =4 4
o] Al ~H|o]A(Primary Station) X3t ¥ OLEV 23] ®ekgl = Hol&® 3} o] #He F7l= A83 %
7] A ARE *3*36&1:}. s, 27] AT AAF(110)7F AAE AASE gl s B AR
Aeiabd thea 2ok 7] A AAR(110)E AHE Zdolghel wel A F o7k AAs, Al
e glo] o] YA gkel whEl M W] MIHE FAE AASH, OLEV 3 Wkt wek A o] Al
IWME $£MS ARG, o7A, 7] RAT AAR(110)E GAAE oF 100709 AeE AARs 5+ dort b
EA] olo] dAE = A ofyr). H, 7] AT AAF(110)= FMAE AAs e A AYsAd, %
7] AT AEE-(1100E SAE A (Random) HA A ASAY AFEALe] 22 i Yo o8] AT 4 Q)

gk, A OLEV wiEg] &23k3 OLEV =4 o] 9 A2 wjd ofFo] w& ko] HA#}S F=317] 9
g dFe] 7] A AREA, AFE SAF(120), AYF(130), AR08 HF(140), Ho|F(150) B F5 4
AE(160) 5& AA G gho] M3lgEz B AAdoE GAAE AHojste] AYEE 3},

A SAR(120)= 7] A" ZX2(Objective Function)iﬂr A kA (Constraints)S Z7] WA= AAHHE
(110% F3) 248 22-e a0 4gakel ng PuE HEF. /b, A= FHF(1200%E o 100709)
27k B4 Ak A48T 5 glen, o 1007114 GAA el gt o 1004 W& ARE

S, AFE FPRL20)004 Agse BHAe [Fo44 103 2
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S84 1

Ny Ny
k- (Cvehicle + Cbattery ’ ImaX) + Cinverter 2(11 - li—l)li + Cline Z(xlf - xio)li
i=1 i=1

max

(k: OLEVS] &3 & <= 1 : OLEV #Elg]e] o] SOC(State Of Charge), Cienicte: OLEV 71 7FA, Cpaprery:

OLEV 93 OLEV viEfe]e] &% 714, Cimerrer: AME AT 7HA, Ciinet &9 Aol JAHEHE Alo)E 714,
F
i

th x . th

L™ AoEd B4 dm ARA 1 "

,u XA 0, b i AT EG e ARA, i AIZWE

L ef0,1},i=1,..,N

high‘

© OLEV wiefe]e] Al2bal3de] SOC, 1

low

(1 : OLEV ®iEEle] €& = HA SOC, di: i AlrHEd|Ale] OLEV Hj

Hele] 2, s i AlTWES A OLEV wERe] EA%, 10 i AIWEC 34 M2 M)A 1, v

h xf th

X
Ao, Tt it AamEedAe Az, T T AamEd e 23)

AER-(130)= 7] HAE AAF10)E 3l B4E =7 7HA Jret 4= S5

€ AR T Aol sl o] Auoel 2Aste] X vE AMA ARE AT, o714,
2 Mg 9AA ARE AAshs HAol e By pAlqor dsiald v
A AR T AP He] AAARD Al 1 AAAE AEsta, AdE A1

l
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st A4 HES Zhe FAAE AEE HA4 ug A RS AR

&, AER(130)= 7] A AR T AFGSA F e A0 A 1 SAAE AEsta, AdE F ool o
A A 4 Zko] mlg AHuoo| ZAZIY F e GAA T HA HES zhe 3 e GAaAE HAEsy, HA RS
AANAE AdsE BAS 7] A SAEE 83 H4 oug G ARE AT, dAam, AER(s
0)= °F 10070¢ %7] /AA BE ZF AGsiA F A IAH sta, AMdE o ¢

11
Al Zbzkel g Aol 2Ase] ool Al F Ha vE
1009 aste] of 10071e] AAAE st A vE 4

%

ARZ2QHF(140)= HER(130)5 S AAdE HA wg A £33 OLEV =4 e 34 =z v of
Hol e #@ T Y5 AR2eHT ARxeH AHES AEUT of7]A, AR2QWF(140)7F AR~
AES Adshs AAE Hoh FAMeR ddsAd o 2k ARAemR(140)= Ha HE 4 F
WS A 3 o] Al A 2 MAE MEEta, 3 A o3

B =il e 4 AR v oo mE gk T ARE

ARZQMH(140)= HA HE A Are] Zhzt] g Al 1 Y H@uE BAsta, A9 98 T 7]
1 gh5 oulel]l gt FAATS AEE A 1 &E AEE sk, A 1 &8 AR T AYsA F
AR Al 2 AAAE AEetar, 7 he] AAA ZE Fhel OLEV =4 Aol 53 A= A of o wE
T AHE AR2QHE, ARAeHE 7] AAd Slgrts wEd azseon ARE AP, dxdd,
IRZOWMF(140)= oF 100719 AMAE 23ste HA v]& A Fre] Zzto] gk Al 1 AY I E T
stal, Y w71 A" FE(F 70 %) oldldl sigee FAARNS AEd A 1 gE ARE
‘3*3‘5‘}1, Zﬂ 1 &= XqE("k 70 % o) & E'JJHOMI RS AR Al 2 AAAE AdEsta,
[e)

Al
B 3t EI_E/\OH% ARE QA §_\:}

i1
n&r
o

HI:LEH_E)% A2 o}” i}@g oF 509 "630}04 ok 10071 ¢ =
F oAk o714, A1 WY dHE AAS EolA i AT SolA ofekd HE2
W 3Ee R, #%ow A9Pglel ABL FHT £ AL A Fo) AT e WS ofvg,
W, ARsoMB(40E T A QaAle] A7) E3E OBV =4 el FA Az A iR He g F
Pl WeE Again, A48 Weel dgeit g AmsoMan. 4w, Azsomy

AW 3] (140)= A 1 &
E AR(F 70 % o) T ALSA A8 F AN dMAL Zpzbe] EFE OLEV A4 g w31 A2 wjd o
Fo| e 3 F WA AaHES] AXHSHE AAstH, AFE AIHE X (-9 ddete whs 2
220 4 Q.

WHol 1 (150)&= A=R~0n Fro] X3 OLEV sfee] &2 97 A= ujd offe & g F o= s
U2 gto® Wolgk ®lo] ARE At of7]A, RBlol§(150)7F Blo] ARE Ayshs HA s wmo
AR oz AHslAd ST 2l WolH(150)E AZALCHF(140)E F3) AAdE I=220W AR = AHs}
A Al 3 GAAZ Hdeeta, A 3 GMA Wel 3¢ OLEV wleg] &3k 34 A2 mjad oo w& 3k &
o s b o= Wolg Wol HRE A3}

=, BolR(150)= ARAeHR(140)5 T3l AEE A=AeH AWl Ztzbo] b A 2 dY deE 2As)
a, dg de 7] AAE g ojuldl sigete daATS AEE Al 2 FE ARE AAsa, A 2 gE
hl

. F At g el dMARte Al 3 GAAR deetar, dEE FAA ol E3kE OLEV Wi 2] 8-k
FF OLEV =4 o] 54 A= vid offel wE g F o= s uE fge=

wol A7, olelgt wol 3174
2 7] H4E 50T WEe vl ARE AU oV, Al 2 WY el FANSA Eoi4 dx 4T
Gol A ofelzbd WES FPALA ¥ W oW FEL AW, BEoz N9l BEL 7Y 5 Y=
MG ol AEH Weel WA ojrlaith, dlAh, WelR(150)% oF 10071 FAAME EFsHE ARsoM
Bue] 7zkol o A 2 AW WEE wass, ad de 3 7] 4488 G859 ool e A
e AEE Al 2 S ARE A4eE, Al 2 3B AR(S5 6 Ul FAA AR) F Adsl @ e o

=

AR Al 3 AMAR dEsta, deeE A el 23 OLEV wiEe] &gkt OLEV =4 e 54 A
A Rl wWE % T ol suE tE goe® WMo, o] Wo] IS of 100ME 3T
HE A

g, WMol ¥-(150)7 OLEV WhEle) §3ghe wolshs 4ol s Mmahan, wol (1500 4

st OLEV ®ilEle] &33tS g2gko= wWold o) OLEV wlEle] &Fgtal sidsts 24
2 WolAZit}, 718, OLEV wiEld] &3F3he 0 A 20 T ol dute] A4 s 7IXe Aoz 7143he

2
ot
L2 %

] hoa
i I
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749, Wol¥(150)F Hew JAA ol x3tE OLEV sjelE] &3Fgko]l '15'¢1 A9 '0 WA 20" F '15'E Al
ogk thEghoz WelAl7]= Aot

gk, Wol R (150)7F OLEV =1 o] F3 A= wid of o] wE ghs wolshs el dis] Asiad, ol
F(150)% OLEV =4 o] 3 A2 wjid oo wha ghd o gro= Wold uf A4 ojxlgy F tha g
o2 WolAIth. 74, OLEV w4l el w4 A= v of el mE fe AauENFe] s 7id ¢ 9le
o, AIUE-RZ OLEV =4 o] 33 Mz vjd ofe] wa ge oxlF s z2te o= JHgde B9,
ol (150) = AeE A Wol E3E OLEV =i Ao AlZWE F F A A2HE Wz o4 da Al
AES 23 5d Mz vl oo wE gs oe #(0—-1, 1-0) o= HolAd &+ Ut}

TR AFFA60)E WolH (1500 Fl We] Frrt 7] AAE sgnkd A, ®lo] Frrt 7] AAE o
AE olgos A7 A9, WMol Ano QS FuIAT. 5, TR AAF(160)= °F 100749] Wo] Fus A
A% F wo] Arol] Eekw OLEV el §3aka) OLEV =4 Ao Fd A= vjd 9% X0 wE gho] M=
°F 95 %ol d o B FAsAE= Ag-, WO (150)E5 BT Wo] Aue AAS FUESF drh. vk, 95 o]t
T A e AS @AY WMol Aue x3td d4A (H)E viFeR AR SAR(12002 Fopt A
=54, Adg, arzen, Wolg thA] wHEdt)

~

33 7] AAE HAE ojdom T

14 $1x1% 2 OLEV -3 Waat & 4 atup o] o] ghel A&
al AR A oo e s HARS Aata, HAgS HA
3 ARz 243, S, HF AR AFR170)E F 95 % o]z WHol Aryl FdAE A, AdHo
2 27] AR AAE-(110), A¥E SAF(120), HEF(130), TZ2=Q9wH(140) B Wol7(150)9] &2 2
e A AR We] Ar7F AdA o o7 dehsle] | 95 ¢ oo ® FA3

OLEV wiE|2] &=gkat OLEV =4 Ao 54 A= wjd ofFo] me s HAAgew ZAsta, JA4S A4

9 AR 24T 5+ Uk,

H4 AR AAF(170)E 5 445160 Aol K| OLEV %49
2 )8

=
d
o,
lu
IS
)
=
S
c
=
<
kr
o
o
1o,

>~
mE
[>
n)

i
=)
c
=
<
=
An)
Ac)
o
off
=
S
c
=
<
br
2
oy
Lo
o ol
B el

14
e
o
ol
f
2
kel
oot
i)

e

A AR AFRA70)E We] FRE o] &ste] AIWE oyttt H A g (Optimal Value), A #iElg] &
(Optimal Battery Capacity), =9 A% X (Power Transmitter Location) @ & Zo](Total Length) = # o]
T s oo JHE AESta, AIIWE Aol F ok sUE HA 3 JE=E AAert. w19, HA A
B AARF(170)= o] FHE o] &3sle] AIHE Zo|ginir} Awpafo 2 OLEV =3 A HH gk, 22 #igg &
2, 39 dE A L F o] F Hojk s oY HBE AbEsta, dWeo® OLEV 8 Al 3 F o=
SPUE HA ARz AAsg, T3, A AR AAR(170)E Wo] HRE o]&3ke] OLEV kAl Ak Aol
A QA gk wiek HAgE, HA wE"E &%, I9 "AE 9A 2 F Aol F AR 3 o] HHE
abEeta, Al zEolAd HAIF F ool dhuE HA 9 AR AATY. Te, HAH HR AARF(170)=
Al z~Elo]d YAk vtk e o 2 OLEV &3 Al HAgk, A wige &2, 949 A% A 2 F do] F
Aol 3} o] HHE AEsaL, Al zHold QA gk vty wEgo R OLEV 3 Al 3t F o= 3huE
HA AR2 A,

o5

%2t B el e A4 o9 Ax 44 Wpe Adar) A £A

bt

ol

28l 7] AgAel PHlEE Ao WY §3 Lol A7) AR wHo] BgEe] AL FA A
oo HAe) ula T FEa] 98 AA £ An A4 AR (10007 FhaE A4l val £ 28 Fa
ysEs gt

A 3 AW 24 4X(100)= OLEV wiEe] &gk, OLEV =4 e 54 A= wjd oy m& gs A
= et GAAE 7] AAE AR AAsts, @Al OLEV =49 Al E dolgk, OLEV =4 de] A
E A%k BOLEV 3 W3k $ Aolk= sk ol e 72 A8 7] A ARE AP
TH(S210). ©HA S21091A4, HA @38 Fr AA FX(100)= ATHE ZHojgkel wel G F dolrt A
s, Al ZEolde] HAIghel wet AMA el AIRE £ME AdAsh, OLEV &3 akgtel wheh A A
el AadE #A5 A, =3, @A S210004, HA &F AR 2H A (100)= AAAE oF 1007)2]
Mrz AT ¢ oy w=EA o] dAgH= AL ofyrh. 9, HA & Aw AA AA(100)= FAAE
dAdetA AAsAY AREAre] =4 e Wl o8 AT 4 Slvk. 9, OLEV &3 kg2 OLEV =4 4
oA 7] AARE ZHolAE Ashe & WY AREAM, AWy 9uFder yd o dn. oiw, AU
& AA R Aol wEA sk, R FA S BE=A] o]d FAE = A2 ofytt.

e F& WAA W Zo) v

5

K
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K
&

2 2 4

L'
R Ho

].

Aok e Hge

Al S22000 4 A AL
(100)= a4A7 [
Z¥ee gtow A
ATt

#H4 £ AR 24 FA(100)= S 2105 F3l A" 271 WA ARk 9A S220& F& e W A
BT Aok shu o] AHol At Ha vE AAA FRE ABEIT(S230). A 5230004 HAH 3
AR 2R FA(100)= 271 HA AR T AEstA Hee] GAARD A 1 dAAE Adetar, dEE A1 A
el ztzkel mjg AHo| ZAste] HAi HES e FAAIS AHE Hx S d4A JRE AT

=, #HA 9 AR A4 FA00)= 27 NA R T dAFst

ol

Z}
2R
A

°F 1007)9) W& FuE ED

2]ek #Zok. olu, HA &

A%, A FaAel ug At 4 wsl

2R

A

)
=1 p )
H=5 sto] AYR(130)A Ha vE A AEE A9" gEo] dopA s &

=, ° ,
e 7 R QA ZHzbe] v)g AKol| ZASEY 7 Y AMA T HA HEE e g e GAAE A
gty HAh vE JdAAE MAEste 434S 7] Y S4wnE dkEd 4 vE JAA JRE A
oAzidl, A &3 B ZAA F2(100)+= <F 1007 7] MA AR F HoDSA F e dAAL A 1 94
Ag Adsta, AddE F e dAA 747491 H|-& AR A e F e QA T HA v E§E Z2e ¢
Nl FAAE Aelsts FgS oF Taste] o 100719 AMAE EFste HA vE A HRE A
48 4 Q.

HA 3 AR A4 FX(100)= HA $230% T8 AHdE a4 1§ A £ OLEV =4 e 54 A
2 A of o wmE %k F 9R2 g2 2083 I220w ARE PAFTT(S240). ©HA S2400)4 HAH L3
AR A7 ZAA(100)= A vl AAA F AdAPsHA g g AAA] A 2 0““1112 Adetar, g Ao A

OLEV =4 Abe] 34 AR A o wE 3t F d3E 3582 3t AR~ HARE A
A 3 AW AA AX(100)= a2 vE GAA Hro Zhzo rﬂf& A1 AY EHE EA S,
g5 olulef sl GAANS AHEE A 1 &F ARE A, A 1 gF AR

! g
AR Al 2 AHAS Ak, 5 ooje] dAA L ghel OLEV A e HA AR
T Y435 ARZHEH, ARXOHE 7

sl

!

=

T ARE Slevs NG aRxen ARE
R Gﬂﬁﬂl 14 =3 Xéi 7524 ZPXl(loo)L oF 1007119 AMAE TIsE Ha H)E A AHH

-3

1 °F 70 %) ool aFslh= AMANE

d%ﬂ Xﬂ 1 88 HEE *3*33 i, Zﬂ 1 5‘% Zﬂ‘i("k 70 % OMJ) T WA F The] AL A 2 AAA

£ AdEetar, e AAA G ghell OLEV =41 e 5 A= vid offto] mE i & 4R (A, 7

A AIHE A b A AZRE)E A2 Wate 34E oF 50 Fste] oF 100719 AAAE EEst
2eH RS AYT 5 v

@9, A4 £ Au A4 FA00)E F Mol GAA ) ztzte] T3 OLEV =4 e T AR wd o R
of mE gk F AW WAF AR, BAE WSlel AFe @e ARzewITh A, Trsowr
, A A Ao Zhzbell Eghe OLEV =4l 7ol

(140)= Al 1 & AE(F 70 % o) & AFshA Abe F 7je] 44 x
A AR vl offel w2 gt T AHsA AaES] AXCH)E s, dgd AaWE SIXHe)el
Az ghe AmzmemE 5 gl

#HA ¥ AR 24 AA(100)= A=s ARl 3 OLEV wig 2] &gt 54 A= vid of el
T o= stdE uE gem Wold tﬁ_ol dus A é?‘?}E‘r(S%O) A 525001]/‘1 HY 8 4r 24 ZFA

(100)= @A S240 Faff Bdd Am2eH AW T AFSA Al 3 AAAE Adgstar, A 3 GA4A el =
el OLEV wiEe] &gt 54 A= vid o7 E}% T o= styE vE ghom Wold Wo] Ars A

e

2, A4 8 4w 24 FA(00E BA $240S Fal AR Azon Aue Azl U Al 2 Ay
g wgetn, A9 @M 3 7] AR AF U st JAANS AU A 2 AF AuE Hstn, A
2 S AR F AP @ A QAANE A 3 ANAR s, Hew A ol LI 0LV viEle)
ST OLEV 2= go] FR A= oA ojRo] mE g F o= e thE gom WolAsM, ol¥dt wol
$4% 7] AAE A5NF UBG Wol Aus A, oA, 5 9 gu 24 F2(100% °F 1007
o AAAE TP Azsom Guel Azl U@ A 2 AY YWE BT, AW U F 7] 4gd 3
B(SF 5 %) o] sk ANANE ARG A 2 BF GRS PYSI, A 2 FF JR(F 5 4 R o
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AR AR) S AHSA g o] FAARE A 3 QAR Mestar, A A el 23 OLEV e g
ST OLEV = o 3 A2 vid o7 i 7t F o= e tE HoE BolA7H, olzfg Wol
AL oF 100G =3 Wo] ARE AAlsit),

<

, THA S25000 41 A & AR AW AX(100)E AgE G ol Eshe OLEV wEE] 23S o=

Wolgk wf OLEV wiElE] &ZFgtel sldste A5 F o= shvhe] A= WolA7itk. 7k, OLEV wiE
20 WA 20 F A= she] Age] #s JHAE BeR sHAHse A9, A 9 AR Ad (10
Aefel A el g OLEV wiEle] &Fgke] '15'<1 A5 '0 WA 20' T '15'E AT gEHeRE
Al 71 Bloltt.

, TA S2500014 HA 3 AE AA FA(100)+= OLEV =4 o] |53 4
Z U2 ez WolAid, 7}E, OLEV =4

Jon, AIHERE OLEV =4 Ae F4d A ujd ofio wi

AR S AR AR AX(100)E AEE G el E£3E OLEV
AR AadEe] ste Fd A= vl ofFe g #s

B S oo =k
Ot ok |o &
B

lo &

AZ wjd o Fe] e gs o
el wd A= v o R

b
&
o

o
=)
il
ol

4,
Jr oo

SF rlo o=y ot
)
flo
I
L
m
=
gl
o
¥
ku
-4 >
M

e e

58

T':
A

fu rx
ox
Lo
Y
o
(2
[m
o
;[
(Z
)
g
LI
j
2 J*

(0—1, 1-0)o 2 %O]A]%_] —/F %1\1;}.

=3 AR AA X (100)E @A S250S T3 Wo| FRIb v] AAE ArEwE AgEHT
HAE ooz FUd3 A, Hol Jro S FREITHS260). Al S260001A4 =7
00)= oF 10071¢] Wo] ARE Ayt $ WHo] Jro| 3wl OLEV wiEle] &Zzta OLEV
A9 il AA el w ghel ME oF 95 %ol d oz FAIMAE AS-, WoF(150)E F
= g}

HA T AR AA FX(100)+= 7] A" HAE ooz FUg
Adolgk, OLEV =4 o Al ~glo]Hd gk 2 OLEV &3 W3zt & 4 st o]de] ghol 8% OLEV
e e &gk, OLEV =4 Aol Hd A= wjAd oo w& e A3k Jeta, HApS HA 2+ A
B2 AAR30H(S270). @A S270004 HZ 3 AR AA AX(100)= 9 95 % o]} o7 o] AR} FUsHA
v A, AEAORE @A $210 WA DA S2609] 2 S AAH AAdE Wo| FEU AHAoR FAdS A
o= gukste], 05 % oo ® FUZ Wo] HHo| EFE OLEV wiElz] &7y} OLEV =4 e 5 A= v
A R e s HAMCR AAY F vt

&, @A 27004 AH e Aw A AA100)7F AH e Ang AAshs Yol msn wrp FAA e
Ay et Pk A4 29 AR A4 FA(100)E Mol uE o]gdte] AWE Zolgiitt A
CAA e 8, 99 AS 92 2 F dol T Aol e oo Ang AFelm, AIUE Holit
= olu U= AA Osg AuE AA%, w13, FHH 3 AR 24 FX(100)= Wo] ARE o]&3to] A
aWE Zdolghelh o OBV e Al AA, HA g 8%, w9 A 99X R F Hol F Hoj=
sh olgel Aug AEska, AWFow 0LV £ A @ F ol shiE AH Auw A4 =, AA
AR AAR70)E Wol AHE o]8she] OLEV wAle] Al zelold 1Ak vhok Agk, 4 wEe &3,
A9 A% 94 2 F Aol F Aojx sh ol4e] ArE AEdm, A zHoM AAF F o= tE F
A e AN A4 =, A4 29 AR A4 FA (1008 AL 2eold X3k vhrh ugko 2 OLEV
£ A AAg, AA e &%, 99 A 92 2 F Dol F Holm sl ol ARE AFelm, A
el A%k ik oo R OLEV &3 A @ F ol shiE HAH Juz A4

9.

AR 7} 7]
AR A4
|
gre] A

ol
[o%

l‘bl

A
=
o

2 H Mo s

9.

o.ur_tcﬁimik&
o
:::

O{N
o
QL

o] KXo OLEV =49 AIHE

oy
N

BOHOH

5 204 & @A S210 WA ©A S2708 FAH o R At ASR JAEt o), ol B AAdY Ye
AVEE dAH o2 e Ao EHe ogA, B AACUE &b 7] EokllA B XAE s &b

R AN RRAY SR MolhA g WAAA £ 200 A8 SAE wAstel AR 2
$210 WA @7 $270 F St olakel WS WAHem Adshs Ao vkl £4 % Wdste 48 T
g Ao, E 2t AAAA SAR BHEE AL oht),

A% vt o] £ 20 JlAlE ¥ A e mzagos FENL A
= 9% & AL A%ANe %Y 5 A, 2 AAdd T a‘w #9 AR 24 PEe T A9 =
2ae] /1283 YFEG 9 + A NBAE BFY Az ostel AAA F U deolEst A9
B RE E5el R4S RGUG oA DFEF AE & e %A oAz ROl RUL OROL, 4
7] Hol, EEtsd, 3 dele A4 Sol gom, Ed Aele] dolu(dE Hof, AHAL ¢ A
$)9 YHE FAGE AR ERRT. EH AR S+ AL ASANE ENLE agE AR A

AP
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el gaslol, WARAOR HiFEL A F Sl 2 AR A
e

Aw ARzA, N Qe AauER
s %Y 148 2oy S1Agh F Al
9 AR sdold AAEe TeAe, Az Au w OLEV &3 Waghe Egein], zzte] Aanees 747
e olgke AN, Zzke] ATRENY 38 A% A GRel me e Rt

L% 39 (o) E=AFE upe} o], OLEV =42 ¢k 25 7o) AaHE=Z FRYE= Ro=Z AASA, ZF A
T 5 A2 AA AR wE S ZFXH, OLEV WiEHE £24S 7Y, &, = 39 (o) =AldE 7
0]

Xi

fm o

(2 bR

. th
1

Ha thew 2Tk, L i AaWEd Bd M2 AxA 1, uAAA] 002 AAgHu
xt

MamEd e Ads ons i = " gamEdae] 2He ouatt. 7], OLEV wEE e
A4EE 7HAH, OLEY =4 A9 34 A2 mjd oo g g o|X¢E zh=tl, o AY, OLEV wiElg] &3
e 0 WA 20 T o sl Ao 3E 7ME S e, OLEV kA Q T A2 vjd ofHe wmE gk
AaHEREF] F2 FiEE 4 vk, 5, OLEV 4ol ofF 25719 MIaWE=R F&E 49, OLEV =4 49
A AZ A oo wE gk 25709 o]FE o]Fojd F Qe ﬁom. TS, OLEV =4 Aol 34 A= n)
B W e AIHER FHS 98 Fd Az Ax ofRd ot 0 EE 19 ezt
A7NM, 4 ARole FAL Y3 AYEl R AojEo] HxE & Q).

L
o

)
B
il
>~
Olr

rl

ol

[t

45 B AN wE %27] A AA, aRsen 2 HolE AYsly] 93 oAkolt},

X

49] ()] EAE Hle} o], HA 8 AW AA A (100)7} OLEV wiElg] &zt 7 OLEV A Ae] T3
2 A R mE S AR ¥ ANAE 7] A" AeR A 27 A ARE e
714, A7 &3 AR 24 FX100)E SAAS < 100702 MeE AT ¢ Jdoy HtEA] o]d A=
2 ofyrt}. |, 27| AAT AAF(110)= FAAE st B dysiaid, HY 3 AR 2H F
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el sigats AAaAREs Al A 2 g5 RS AAYstar, A 2 °F 5 % ojUle] |AA HFR) F
=48] (c)¢t el WA F o] FAANEE Al 3 Oﬂ/‘“ﬂ] e d A el x23hE OLEV Y
o] & OLEV =4 e 34 Az vid ool mE g% F o= suE tE grow WelA7IH, o]gd
ol A4S oF 100MS 3 Wo] AuE A

o
14
z

2

=, #H4 8 AR A4 FX(100)= A9 3l
OLEV mie2] &&gkel sldsls A4 & o= she] A4z Wo
WA 20 5 o= s A4 e HAE Aoz S A, WMol (150) % AEE A 141011 x
OLEV ®lEl2] &=gto]l '15'% 4% '0 WA 20" 5 '15'5 Ae tp2ghoz Wo|Al7]= Aot}

T3, A 23 AR 24 ZX(100)E OLEV =4 Ao 34 Mz wjid o we e v gltez W
T O gom wolAZd = k. 7he, OLEV =4 Ao Fd A= A oo wE
2 on AIUEYHZ OLEV =4 4o 34 Az wjid oo w2 ghe ol

o2 7Hgste A5, ®BlolF(150)% A9 A ol EFE OLEV =4 ge AadE
A AZAE WA oA HA AladEd e Fd AR i o mE gs e (& 49 (o) =A
vke} 7] 0,1,0,1,1—1,0,1,0,0) 0.2 ®WolAZA 4 gl

H OLEV wiElg] &%3ks thEge s Weld
IANZ 4 Aok, 7k, OLEV wige] &%

N
q ﬁi
PR O @ ro
o Ay e et e 2

of
-

L= 5% & AAdel mE ATEE dojgle] mE HA & g AAS Asr] 93 dA ol

0 ", '100 m' T4

56 wAE ups} o], MIWHE Zo|Zke '5n', '10m', 0
= A AA(100)8 53

2
T Ak o7|A, AIHE Zojglo] '5 m'with A H

8 HAgke '55300'0] € 4= lar, HA wiEE &% 47 2 5 du = 91X 540 m ~ 655
m, 1080 m ~ 1155 m, 2060 ~ 2195 m7} & 4= dow, F dol& 455 w7t & 5 v, ¢, AlIHE do|gho]
10 m'uich AR A, HH 3 AR A4 FX(100)E & AEE HAAgS '55600'0] 2 5, HH
WEE e 47 @ 5 o, F9 A5 YA 530 m ~ 640 m, 1090 m ~ 1190 m, 2060 ~ 2160 m, 2650 ~
2800 m7t & = o, F dol+ 460 m7t 2 4 3

2R
il
ol

3E ) AIZHE Zolgke] '20 m'mitt AAHE AL, HA 23 AR AH Xo]"](loo)%‘ 3 AbEE AL
7 E £ da, 39 AL 9X 0 m ~ 660 m, 1080 m ~

i,

]

'55600'c] B 4 da, HFH wiEy &2 4 =
1160 m, 2060 ~ 2220 m, 2680 ~ 2800 m7} 2 4 low, & Zol: 460 wt & F gm_ 3 AaHE Zo]
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ok AA® A, OLEV =4de] Al 2 2elold(Station 2)& AT ZHlold AAgte=m AA4F 49 A4 &3 4
BoAAd AA00)E Fl AbEE HAgE '49000'0] & 4 gla, HA diEeE e 47 E 5 9lan, ke
2% 912 480 m ~ 510 m, 1060 m ~ 1120 m, 2150 ~ 2240 m, 2630 ~ 2800 m7} & 4= 2low, F el 350
m7b 2 5 otk @, OLEV AR Aelr] oo OLEV 238 Al AlZWE Zojgke] '5 m'wieh AR A5,

OLEV =49 A 2 *Eﬂol’q(Station 2)& A 2EHolA gAgez A A AaWE Zdeolgte] '5 m' vtk
2448 4, a‘ﬂﬁ ¢3 AR A4 (10005 F&f AbEE HAE2 '54700'0] 2 5 i, HA wiHe] 8%
& 57t E F . 99 A% 91X 500 m ~ 655 m, 1670 m ~ 1740 m, 2275 m ~ 2335 m, 2640 ~ 2800 m7}
]

g & gem, 5 aolt 445 w7k 8 F olvh,

A7), MIHE Zolzke] '5 m'mitt AAE A9, OLEV :=AMe] A 3 ~Ho] M (Station 3)& A Aol 9
Aoz A3 A9 HAH &3 AR AH AX(100)= %H bz HAgL '50500'0] 4 9lar, A )

N
ofy
o

Bl £33 47 9 S da, 39 AE 99X 590 mo~ 620 m, 1655 m ~ 1750 m, 2185 ~ 2360 m, 2725 ~
2800 m7} & o Qlew, F Aol= 375 w7k 2 4 vk, @, OLEV F& Aol o s OLEV &3 A Al
HE Zojgko]l '5 m'with AR A5, OLEV =9 Al 3 ZFe]H(Station 3)& AL ZHold fAgte= A
Ak A9 AIUE Zojghe]l '5 m'mitk AAE Ag, HA 8 AW A4 FA(100)E T AEE A
'50500' 0] 2 4= olal, HH wiElE] &S 47 F@ 5 i, 79 HE UXE 475 m ~ 535 m, 1030 m ~
1160 m, 2150 m ~ 2270 m, 2735 ~ 2800 m7} 2 < Jov, & o= 375 m7} 2 & Q).

%88 R AAdel we Al 4, 5 AHold nith 2y £E U g A A4 ed Ax A4S A9e]

8
g oA ot}

= 8o ZAE wnpe} o], AlIHE Holgte] '5 m'witl AAE A9, OLEV =A< Al 4 280l H(Station 4)S
Ak 2HolA Aoz A H9 A %63 AR A AFX(100)02 T3 =5 A3 '48100'0] =
Foa, HA wEy %L 47 2 5 Ja, 39 AE YA 1040 m ~ 1130 m, 1555 m ~ 1710 m, 2165 ~

%
2210 m, 2755 ~ 2800 m7} € 4 glom, = Zo|= 335 m7} 2 4= U}, W, OLEV AR Aoa dAwlstoz
OLEV €3 Al Al2HE Zolzko] '5 m'mict AAE A9, OLEV w49 Al 4 Aol M (Station 4)& Al ~H o]
A YAgrew AR A9 HH 38 AR 244 ZX(10005 B =9 HAS '52900'0] 2 & da, F
2 wEeE 8L '3 9 4 g, 3¢ A 9X= 605 m ~ 635 m, 1105 m ~ 1195 m, 1620 m ~ 1760 m,
2405 ~ 2475 m, 2765 ~ 2800 m7} € 4 o, F Holi= 365 m7F @ 4 U},

MIIHE Zdolgte] '5 m'with A% -, OLEV =49 A 5 2Ho]XA(Station 5)S Al 2Eo|d QAo =
Adet A9 HA &3 AR AA FX (10005 F3 AE=E HAg> 501000 2 5y, HA wig &%F
L 47 E ¢ da, 39 AE = 685 m ~ 775 m, 1300 m ~ 1370 m, 1805 ~ 1870 m, 2420 ~ 2465 m,
2785 ~ 2800 w7t & 4 Ao, F Aol 285 mb 2 ¢ )., OLEV AR A o= OLEV &3
Al AZHE Zdolgte]l '5 m'witk AAE A9, OLEV =49 Al 5 2Ho]A(Station 5)& Al zH oA X%k

o2 HAAs AF 4 &Y AR A4 X (10005 B ArEd A2 '52700'0] @ = Adx, HA #jEE
Lo 37 ° = da, By HAS A= 930 m ~ 985 m, 1455 m ~ 1545 m, 1970 m ~ 2110 m, 2640 ~ 2800
wh g e, F ZJ_O]E 445 m7} 2 4 At

olgel Ame B Axdel 7E ARE dAHoR A
ofsl A Eare] AL 74 Ak E Axele] BAH SAolA =
Fol 7bs@ Aol wheh, B AAEE B A % Aol ohet Ayss] 9
@ Zola, olef@ AAldle] ool X AAale] 7% Abge] Wt FAHE AL ol ¥ AAde BE
MIE ozl Fuslol olste] slAslolo slwl, s} BEF WSl el i BE 7% Age B A
Aeelo] TIHE Aow sl & Aoluh,

FAoRA, B AN} Sae Tle B
ofubd o= WeelA vhre £ % W
3

Pz 49
100: ‘,,]xq _?_zsg x%y_ 7~1x4 z]-x]
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f1

-
\Y)

AIXI‘

o

Y

M & (chromosom

e)E 7| 4¥E 2 d¥ss
Z7| hH 4 B

F4 (Initial Population)

~—S5210

-l

1

L

FAS Zhzto| M o
} = (Fitness Function)

— 8220

Y

A HE HMA HEE MMsl=
ME4 21 (Selection)

—S230

Y

A H[8 HMAo Z&E gt 5 YFE ARARHE
A2 A28 I}E(Crossover)

— 5240

Y

AzA2H HEo ZeE OLEV HiEe] 83 g3t
=32H alel Mx| &[0l w2 gt F o= slLtE
Cl2 Zte 2 H3alst= Hol 2HE (Mutation)

— 5250

Y

Bo| HEJL 7| MAE o2 MAMED, #Hol HET}
I N E HHE o|MoZ ZUTH AR, o] HEQ
MME B85l 38 23 24 (End Criterion)

—S260

Y

7] 43 HME olato 2 Selst Ho| MKl Zats
OLEV tHef2| & 2H5tT OLEV Ehel A2 Mo
38 M2 ofM ofRo| o2 3e AN o= AWsIE
5§22 Uy
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RV
18 0 1 0 1 1 1 .o
— A ~
OLEV Hlig{g] MM E(Segment)e] 28 Mzo| Mx| of £of 2 gt
Y
(a)
13 0 0 0 0 0 0 |-~
15 1 1 1 1 1 1 .o
\"—._H'F—_‘I%MI 2 UX| 42 MEY
13 1 1 1 0 0 0 |-~
15 0 0 0 1 1 1 .-
(b)
15 0 1 0 1 1 1 "
lﬂ._ﬂ'.:d%ml 2 x| 65 MEH
15 1 0 1 0 0 1 .o

©
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95

smol 3¢

Total (root+branch&cut) = 11.28 sec.

Optimal Value: 55300.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 540-655
2670-2800

Total Length: 455

10mQl A2

Total (root+branch&cut) = 240 sec.
Optimal Value: 55600.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 530-640
2650-2800

Total Length: 460

20m¢l Z2

Total (root+branch&cut) = 0.56 sec.
Optimal Value: 55600.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 560-660
2680-2800

Total Length: 460

40mQl AL

Total (root+branch&cut) = 0.27 sec.
Optimal Value: 56800.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 560-640
2680-2800

Total Length: 480

50mQl 3¢

Total (root+branch&cut) = 0.05 sec.
Optimal Value: 58000.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 550-650
2700-2800

Total Length: 500

70mQl A

Total (root+branch&cut) = 0.03 sec.
Optimal Value: 57400.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 560-630
2660-2800

Total Length: 490

100m9l AL

Total (root+branch&cut) = 0.03 sec.
Optimal Value: 65000.0

The Optimal Battery Capacity: 4
Power Transmitter Location: 500-800
Total Length: 700

1080-1155

1090-1190

1080-1160

1080-1160

1100-1150

1050-1190

2000-2300

2060-2195

2060-2160

2060-2220

2040-2240

2050-2300

2030-2170

2700-2800
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5mQl 32

Total (root+branch&cut) = 11.28 sec.

Optimal Value: 55300.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 540-655 1080-1155 2060-2195
2670-2800

Total Length: 455

5mQl AL - HO|E| & reverseA|ZiS If

Total (root+branch&cut) = 3.63 sec.

Optimal Value: 50800.0

The Optimal Battery Capacity: 5

Power Transmitter Location: 1045-1130 2155-2435 2735-2800
Total Length: 430

H7

5mQl AL - station2 2 E| A|&SH AL

Total (root+branch&cut) = 9.19 sec.

Optimal Value: 49000.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 480-510 1060-1120 2150-2240
2630-2800

Total Length: 350

5mQl FL - station2 B E| A|EE 2 - HIO|F
£ reverseA|ZHiE I

Total (root+branch&cut) = 4.94 sec.

Optimal Value: 54700.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 500-655 1670-1740 2275-2335
2640-2800

Total Length: 445

5mQl AL - station3 FE| A|&SE AL

Total (root+branch&cut) = 3.76 sec.

Optimal Value: 50500.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 590-620 1655-1750 2185-2360
2725-2800

Total Length: 375

5mQl FL - station3 2 E| A|ET F2 - HIO|F
£ reverseA|ZH S0}

Total (root+branch&cut) = 4.34 sec.

Optimal Value: 50500.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 475-535 1030-1160 2150-2270
2735-2800

Total Length: 375
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5mQl AL - stationd B E| A|&SE AL

Total (root+branch&cut) = 3.10 sec.

Optimal Value: 48100.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 1040-1130 1555-1710 2165-2210
2755-2800

Total Length: 335

5mQl F L - stationd T E| A|Z}S F2 - H|0|E
£ reverseA|HE I

Total (root+branch&cut) = 3.92 sec.

Optimal Value: 52900.0

The Optimal Battery Capacity: 3

Power Transmitter Location: 605-635 1105-1195 1620-1760
2405-2475 2765-2800

Total Length: 365

5mQl AL - station5 B E| A|&ISE AL

Total (root+branch&cut) = 23.10 sec.

Optimal Value: 50100.0

The Optimal Battery Capacity: 4

Power Transmitter Location: 685-775 1300-1370 1805-1870
2420-2465 2785-2800

Total Length: 285

5mQl F 2 - station5 S E| A5t L2 - HIO[E
E reverseA|Z S|

Total (root+branch&cut) = 5.06 sec.

Optimal Value: 52700.0

The Optimal Battery Capacity: 3

Power Transmitter Location: 930-985 1455-1545 1970-2110
2640-2800

Total Length: 445
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