https://doi.org/10.21289/KSIC.2020.23.6.949 (K(S(](C
GPS LO[E{E 0|83t 2| ARARRYF A4kE AL 949

GPS CIIO[E{S 08¢t X[F2| HmamT iy Ayt

A Study on Estimating Method of
Vehicle Fuel Consumption Using GPS Data
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{Abstract)

It’s important to measure fuel consumption of vehicles. It’s possible to monitor
green house gas from vehicles for various traffic conditions with the measured data.
It’s effective to eco-drive for drivers with fuel consumption data also. There’s a
display of fuel consumption in the modern vehicles, but it’s not useful to get the data
from the display. An estimating method for fuel consumption of a vehicle is suggested
in the study. It's a simple but an effective method using GPS data. The GPS
data(speed, acceleration, road slope) and vehicle data(weight, frontal area, model year,
certified fuel economy) is necessary to estimate the fuel consumption for the method.
It calculates driving resistance force to estimate engine power. Then it estimates the
necessary fuel consumption to maintain the engine power with fuel-power conversion
factor. The conversion factor is corrected with certified fuel economy, model year and
rated power. The precision of the methods is checked with road test data. The test
driving data was measured with GPS and OBD. The error of the estimated fuel
consumption for the measured one is about 1.8%. But the error is large for the 1000
and 100 data number from the total data number of about 10,000. The error is from
the larger change range of the GPS data than the one of the measured fuel
consumption data. But the proposed estimating method is useful to percept the fuel
consumption change for better fuel economy with simple gadget like smart phone or
other GPS instruments.
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. 1 Estimating Process for Fuel Consumption
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Table 1. Test vehicle specification

Spec. Data
Vehicle type SUV
Model year 2013MY
Total weight 2245kg
Height 1680mm
Width 1880mm
Engine volume 1995¢c
Certified fuel economy 14.4km/L
Fuel type Diesel
Rated Power 135kW
Table 2. Test driving data
Data Result
Driving Distance 12.76km
Driving fuel economy 12.71km/L
Speed (average/max.) 48.1 / 97.4km/h
Road gradient (average/max.) 0.75 / 8.6deg
Acceleration (min./max.) -4.89 / 6.85m/s*
Fuel consumption (min./max.) | 0.0 / 80.6mcc/s
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VBOXO] AFS Table. 30 A } a, {%fﬁ% Table 4. Coefficients for Fuel Consumption Estimation
PPt 78n] AP Fig. 20 EAISHAC. Coefficients Value
u, Rolling resistance coefficient 0.01
Table 3. Specification of data logger(VBOX) W, Vehicle weight 2000kg
Spec. Accuracy | Resolution Unit Ci, Aerodynamic coefficient 045
Heading 0.1° 0.01° degree p, Barometric density 1.2kg/m?
Position 3mX, Y), 10m2) meter 4, Frontal area 2.8m’
Distance 0.05% lcm cm ¢, Base fuel-power conversion factor | 0.12e/kW/sec
Velocity 0.1km/h | 0.01km/h km/h 7, Fuel-power correction factor 0.1
Acceleration 1% 0.01G G P, u1ca» Rated power 135kW
FE : Certified fuel economy 14.4km/L
o YY : Current year 2020
f"-';a‘ MY : Model year 2013
: A \-\mﬂ
ﬁ\r\\,eh,de G Table 5. Fuel Consumption Results
\ No. Conditions Value
E \ Time (sec) 0~954.2 (Total)
Data Number 9542
Jehice. @ '§. 1 | FC_Bstimated (co) 1021.1
Logging A FC_Measured (cc) 1003.5
Error (%) 1.8
Time (sec) 400.9~500.9
Data Number 1000
Fig. 2 Data logger(VBOX) 2 FC_Estimated (cc) 205.9
FC_Measured (cc) 192.2
Error (%) 7.1
= o] =M Time (sec) 450.0~460.0
4. Athg €3 % &4 Data Number 100
3 FC_Estimated (cc) 14.4
SFollA] AQRE Amams ] AMgE 2% FCMeasured (e DS
Error (%) -89
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Fig. 3 Fuel Consumption Results
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