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Estimation of EV Power Consumption and Route Planning Using Probe Data

XE s it D S 7 1) Bk FiE
Junji Yano Shigeki Nishimura Kunihiko Fukunaga
s IEE LWl & O Hsh

Masahiro Nakajima Hiroyuki Yamada Masahiro Moriguchi

EHRNGIRRERR ORI ESH T, BXBHE (UTEV EEH) OFEFERNICEMT 5LFRAEND, LHOLEASEVIEA
VI VBEELER L TRFERIREVEVSREZR™ZTEY .. Ny 7 HEELELUN TERLGHETCRERRZHA S L LTV,
BIZIEEVICH LT, EAAVEET A ERGEBNEZHET STV P, ETHOBNHEEPRFTDORERAT—Y 3V TORE
ZRLICETREZRET SODEVERBRRT S Y b7+ —LEHNLEENTWVD, FHXTIE. DENLEEE FTHIFT SHES
NEHEI VIV, BANITIEER) YV EEOFEEZERLIEETIVRERSL, HESHELHEI STV Y V2R LIOTHRE
T2, FEVICHLTRELZDKREZIRE TSI ETEVOEREZHEL, EENRAAFLEZHIRT 5 T & TR HRDERIC
BUMTES IEVRBFERT SV b7+ —L) ZRELLOTEDETREY %,

Against the global backdrop of increasingly strict fuel regulations, the number of electrical vehicles (EV) is expected to rise
dramatically. However, EVs have less mileage than gasoline vehicles. While efforts have been made for the improvement of
battery performance, we also use different approaches to this issue. In this study, we developed an engine that can estimate
EV power consumption by building a model formula corresponding to the characteristics of each road link. To devise this
formula, a distributed processing platform was adopted. We also developed an application platform that supports route
planning by providing the drivers with information about power consumption and battery charging stations. These
developments will contribute to the creation of a sustainable society by promoting the use of EVs and reducing CO:2

emissions.
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EV Power Consumption Estimation Engine
on distributed processing platform
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DB for vehicle type A DB for vehicle type B DB for vehicle type C

E(v, a, M:)model formula for power consumption estimation

v: Velocity, a: Acceleration, M: Gross vehicle mass
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H Power consumption dependency
Fq = Rair + Rrou + Rsiope + Race

P(v,a, M) — depend on and
Basis for model formula ne

Fq:Driving force, Ryt Air registance, Ry, : Rolling registance, Rq,pe: Slope registance,
Rycc: Acceleration registance, n: Power train transmission ef ficiency, e: Motor — Controller ef ficiency

H The amount of power consumption per unit time
Euec = f Pdt(W - s) (Fd >0) (1) :Model formula for acceleration

Eqee = f Pdt-¢p(W-s) (Fy;<0) (2):Model formula for deceleration

@: Recovery ef ficiency of regeneration energy
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*Number of target links = 676 *Number of target links = 500
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(1) “Road transport: Reducing CO> emissions from vehicles”,
http://ec.europa.eu/clima/policies/transport/vehicles/index_en.htm
(30th Jul. 2012)
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