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A Route Search Method for Electric Vehicles
in Consideration for Cruising Range and
Locations of Charging Stations
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In this paper, we propose a new route search method for electric vehicles (EVs), which
calculates a route with stopping over charging stations to have extra battery charge. In
this method, firstly we divided cases into three; the case of reaching the destination
straight from the departure point, the case of stopping at one charging station and the
case of stopping at several charging stations. In the cases of stopping over at least one
charging station, potential charging stations are selected first, and then a route is
obtained by Dijkstra’s algorithm from routes with some of those stations. Travel
distance, estimated travel time between charge stations and time to fully charge after the
EV’s arrival at each charging stations are calculated and also used for the calculation of
travel cost between charging stations. In order to confirm the impact of increased

execution time by this method, we implemented the method and compared its execution
time with that of conventional route search method. As a result, we confirmed that the
search of charging stations with this method requires extra execution time, but the time
increases is comparable with the time required for the search of the route with some of
these stations by conventional method.
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4-Route
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10 #=CS

O © O O A O O O O O O O
é?&ﬁgﬁ&@&ﬁg@ @@@Q%§@ P # 5 o
RN P N SR S L SR P P @bﬁ

FEfTEESE (km)
X 6 RHETAHILEEAZ L RN IODOLEED/L— FEREFH

T VA Mb— MERZRFER (Total) & EITHREEE OBBRE R LT D, ERI Y, &H
FHEA S FEREM & L — MERMMIZIZIERBE THY, EV T2 A FLb— ME
RIFRNIERTIED 2 (EFLE ORS00 Z LM L=, 72, A— FOETE
BEDSHE 2 BIZHONTb— MERBEEIIEM L TWA 2, REFTER X FOERERH
WD L TWAZ B L., Zhix, HEmE Ao EEN 512> T
K 18T 2 HOEBEIEN/ NS 20, REEMIRERITEAY VY RBRD7RL
ollzbiZtExbhh5.

B 51, BETHIRBEAX Y ROEN 2 DOGFED /N — MIOWT, KERKERH &
AEITHEEE OBRE /R LTS, K 4 EFREE, EV 7 VA hb— MERRBIINERT
HO 2 (EREORMNHND Z VM Lz, F72, v— b OETHBENHEZ 5122
hf»w%%%ﬁ%m%mbfwéﬁ FREAFEA Y v FOBRREEMITETEGRS 2
W EVHIB LT, X, KEAZ Y REOBE a2 A M EFRNCHE L TV 5720,
el FeE 2&/%@&& WZITHREIE ZOfHEOTREA X K, BRI E ZOfHED
FEAL L FOBEH A NOFHEOLNMNEL 20, EITHEHCEEZZ T W=D
LEZBND.

X 6%, RHTAHFKEAL L ROEN 3 ODHAE DN — MIONWT, KEERIFRH L
EITHEEE OBREZ R L TS, FEEMOBIMERIZX 5 L FRETH DA, BETD
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® JERERSE

IL—H RS

103.6 km - §1 38578 135
[l §'S EERE=E

1 45,9 km

|| —
i () cooregmr=ram=s 274

l 57.7 km
o[ e +em

Hitachi Autornotive Systems, Ltd, 2010, All rights reserved.

X7 — RS R R
FEAZ Y RPN 2OO%E LR LT, REAX  FERIFFSEMLTWD Z &R

AL, 2, BB T2 R/EA X FEOBINTEITER O X2 & D7,
AEITHEEOBIMC XV RBEM /D TEEAY Y ROBEBEML, XA 7 A K TIEI
HEOL /N BE 2 A NOFHOHEENEM L2 EEXOND.

bR XY, MEFIECELDV— NRBOZETRHEIL, BHTLIAEEAZ VK
OB L, NoT UV —YUnEEISRVEIICKEBEBRAY Y RERBT HHFIZM
RTVERDOT-01T, WERFELHBELTEY. L, BETARERAZ L FE2HER
TARMIE, MREBFTEBAY L Re A E Lk TIEIC X B0 — MEROEITHIH
CRBETHD ZENHBA L. EV 22—V Nkt Tt 2 28 L, BBT5KE
AL REREME UTRE LIk, ERFIEIZTL— MERET S L0 T+
WEECEATLCERY, FEELTEANTHIESZD. SDIC, BEAX VK
OB 2 A MIxtd B FRiFHE OFEITRREIL, 4 @ﬂmbtﬁ%x&/b%wﬁwﬁ

AT 1IBERECTHY, BEAX Y FPEBICENMSNDRE T TH, 1#EBIC
&F@Eﬁﬁﬁf@mm+ WCEAERBD EEZD.

ik,w—F%$%%®§%ﬁmowTﬁ,EK%EW%&%%&%V@E%%%
HEAELICRE LIV — MEREHYEITV, FORMETH D — NESRK SO BT
ERE D, Mife rTREREEE CEGERRE/R REA X » FEZRH L THMMICEIEZ L TW5
TLAEMRBLE. —fHlE LT, — MERERERARK 71273

C) KoMK T HHEFNE, BMABEE LY VERUOMASHE LY v F—X a lwET 5.
(FF3% 5« Z11LE %5 232 )
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5. &&H

ARTIX, EV OMESTH LM ATEEEOE S, BERIBOVRI~DODREE
WO HEE LT, BV 7VA Mb— bERELE. BETE T, HEECRM 2
CEETAHBICAEDE TRHATAHREAZ L FEBEUIGEIRL, B E Ty T
V—REZEIT IR BETERL— MRIELTWS. FEEROER, &b
TOHRBAY Y ROBUCIE LT, N— MERFATREMICHEIMER A Aoz, £h
OOBEMEIIERTIEDONL— MEREER ERBEECTCH Y, EHENR+DICH D Z LN
HH L.

BREFEORBFIHEL LTL, BERCHhE> TEBEEREZBEITIEIC, NyvTF
V—FRREDT= D@ BER R CRY 52 X5 RERNPHTWD 20, BEEKE E1T
TOHRNCHKETEREOREERON— MERERZEHT L L0, KEAZ VUK
OEEFEREONEEEREEEBTDHDE VST ENEZLND. 61T, BIFEORIR,
BB, EEOMERE, Ny T ) —OHERCERICHEL 52 BN EEETD
ZET, XY IEfEes i REERIZEH T AMERH D EEZOND. £, TAT
VX LEBADTZDIZ, BEAX L REOB#B A N2HONUOEHLTRHALE
N, BRoOEFICATZSEORMITIEELS EEZLNSD.
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