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Abstract The fuel-cut coast-down driving mode is activated when the acceleration pedal is released
with transmission gear engaged, and it's a default function for electronic-controlled engine of vehicles.
The fuel economy becomes better because fuel injection stops during fuel-cut driving mode. A fuel-cut
detection method is suggested in the study and it's based on the speed, acceleration and road gradient
data from GPS sensor. It detects fuel-cut driving mode by comparing calculated acceleration and
realtime acceleration value. The one is estimated with driving resistance in the condition of fuel-cut
driving and the other is from GPS sensor. The detection accuracy is about 80% when the method is
verified with road driving data. The result is estimated with 9,600 data set of vehicle speed, acceleration,
fuel consumption and road gradient from test driving on the road of 12km during 16 minutes, and the
road slope is rather high. It's easy to detect fuel-cut without injector signal obtained by connecting wire.
The detection error is from the fact that the variation range of speed, acceleration and road gradient

data, used for road resistance force, is larger than the value of fuel consumption data.
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Table 1. The test vehicle specification

Specification data
Vehicle type RV
Model year 2013MY
Total weight 2245kg
Height 1680mm
Width 1880mm
Engine Vol. 1995¢cc
Certified fuel economy 14.4km/L
Fuel type Diesel

Table 2. The vehicle & road coefficients for estimation

Coefficients value
Weight 2000kg

Frontal area 2.8m’

Friction coefficient 0.01

Aerodynamic coefficient 0.44
Air density 1.2m%kg

Table 3. Test driving data

Data Result
Distance 12.76km
Driving fuel economy 12.85km/L
Speed (average/max) 48.1 / 97.4 km/h
Road gradient (average/max) 0.75 / 8.6 deg

Acceleration (average/max) 0.01 / 6.85 m/s’
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Fig. 1. Test data graph
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Table 4. Fuel-cut prediction accuracy

Input Data / Result
W (kg) 2000 | 2600 | 2000 | 2000 | 2000
A (m) 28 28 32 238 2.8
m 0.01 0.01 0.01 002 | 001
G, 045 | 045 | 045 | 045 0.50
Accuracy (%) 835 | 80 | 80 | 794 | 831
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Fig. 2. Fuel consumption predicted
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Table 5. Test driving data
Data Avg. Sh) 7‘14”'21;_517'
Speed(km/h) 481 14.3 0.70
Acceleration(m/s?) 0.01 0.85 60.0
Gradient(deg) 0.75 2.29 2.05
Fuel consumption(mcc/s) 105 10.7 0.02

SD" : Standard Deviation
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