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ABSTRACT

As of December 2016, the number of registered automobiles in Korea exceeds 21million. As a
result, greenhouse gas emission by transportation sector are increasing every year. It was concluded
that the development of the driving strategy considering the driving behavior and the road
conditions, which are known to affect the fuel efficiency and the greenhouse gas emissions, could
be the most effective fuel economy improvement. Therefore, this study aims to develop a fuel
efficient driving strategy in a complex linear section with uphill and curved sections. The road
topography was designed according to ‘Rules about the Road Structure & Facilities Standards’.
Various scenarios were selected. After generating the speed profile, it was applied to the
Comprehensive Modal Emission Model and fuel consumption was calculated. The scenarios with
the lowest fuel consumption were selected. After that, the fuel consumption of the manual driver’s
driving record and the selected optimal driving strategy were compared and analyzed for
verification. As a result of the analysis, the developed optimal driving strategy reduces fuel
© 2017. The Korea Institute of consumption by 21.2% on average compared to driving by manual drivers.
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- set total section distance(3km)
- uphill section geometry N fuel consumption calculation and
- road grade(2%~6%) comparison
- uphill distance(1km) - select optimal scenario and
- curved section geometry optimal speed vari‘atian
- length(800m) i
- radius(1,000m)

l - comparison and analysis of fuel

consumption of manual driving and

optimal driving strategy(ODS)

- initial speed(80km/h~110km/h)
- speed variation(1%~35%)

- scenario setting

- create speed profile by scenario

(Fig. 1> Flow of study
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(Table 1) Conventional Vehicle Data

Vehicle Data
Wheel base 2,305mm
Vehicle Weight 1,460kg
Cornering Stiffness of Real Wheel 2201b,/deg
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(Table 2) Optimal Driving Strategy(ODS) and optimal speed variation

Initial Speed(km/h) Road grade(%) Optimal Driving Strategy Optimal Speed Variation(%)
2 Scenario3 35
3 Scenario3 34
80 4 Scenario3 34
5 Scenario3 35
6 Scenario3 30
2 Scenario3 25
3 Scenario3 25
90 4 Scenario3 24
5 Scenario3 35
6 Scenario3 34
2 Scenario3 32
3 Scenario3 29
100 4 Scenario3 34
5 Scenario3 33
6 Scenario3 29
2 Scenario3 23
3 Scenario3 20
110 4 Scenario3 27
5 Scenario3 23
6 Scenario3 27

Road Topography

Scenario 3

Speed Variation 25%

Scenario 3
Speed Variation 25%

Scenario 3

Speed Variation 24%

Optimal Driving
Strategy(QDS)

Scenario 3 Scenario 3
Speed Variation 35% Speed Variation 34%
Qptimal Driving
Strategy(ODS)

(Fig. 5> Optimal Driving Strategy(ODS)(90km/h~100km/h)
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(Fig. 8) Comparison of fuel consumption between manual driving
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(Table 3) Comparison of fuel consumption between Manual Driving and ODS

Fuel Consumption(g)
Date Initial Speed(kph) Reduction Rate(%)
Manual Driving ODS
2016.05.11 101 138.8 120.2 134
2016.07.30 98 198.6 121.7 38.7
2016.08.01 113 143.0 127.6 10.8
2017.01.04 109 136.9 1264 7.7
2017.01.04 95 156.3 1199 233
2017.01.11 116 139.0 1275 82
2017.02.09 106 162.5 124.9 23.1
2017.02.09 94 162.0 1183 27.0
2017.02.17 92 179.4 1184 34.0
2017.02.17 104 167.8 123.8 26.2
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