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A Study on the Fuel Economy based on the Driving Patterns
for Passenger Car in the Metropolitan Area
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Abstract : There are a lot of factors influencing on the automobile fuel economy such as average speed, average
acceleration, acceleration sum per kilometer, and so on. In this study, various driving data were recorded during road
tests. The accumulated road test mileage in Seoul metropolitan area is around 1,300 kilometers. The data were analyzed
by multivariate statistical techniques including correlation analysis, principal component analysis, and multiple linear
regression analysis. The analyzed results show that the average trip time per kilometer is one of the most important
factors to fuel consumption and the increase of the average speed is desirable for reducing emissions and fuel
consumption.

Key words : Fuel consumption($3 5 4~8] %), Principal component analysis(54] & 543), Correlation coefficient(*
7 57), Multiple coefficient of determination( T} 2 & A 57), MOSS(Mode Survey System)

LAE 9% 7| edEd wWEne: Fd F78H

WUEe AL & E Ui7| o dEd Sl 2

2 RdFE ASH S7HRAE Bolx 3l ;}l o o]; aeAe] Aol oot %; N
53 19883 Mg adR e Ayl AgA 7%”;; 1’23 . ;—;‘/}1\;}94 e Xﬂ; :}94
Edl5e] F717) o Eéhe] 1989\d Eoll = =} HH'%ﬂAagﬂ;g '1978»:1 ﬁﬁix:;_,\] e
A Bt dd el vgte] 30.7% Skl A a; = 1:0?5;911 1‘60:12:34] 9;;]7&& ;ﬂ
o, 71 o] Fo| = AFETF 16.4%% Z7}15ke] 2001 ;}&m;w;;ﬂﬁoé . 121%i’,:%<>§
dxollE= 1,290% o] A2k FEHFE Boln 71;; 70}3_2};] -, Z;‘% 7<]"H—H %7};; 7LLH;JZ;§
th E3 58219 Aol 1987 E5-E] 2001 :;113Hz}5i}_€ e 5 A ;ﬂ ;];Zq
A R BT 189%) SRATF L G ahan g el Awd
718 Holm 9o, 2001 dEE 583 521 ;; = T /MATHE S =

A 5 ole)7hA) et g 235 glon, A
527} 889%toll o] 2 A HUek” meha A5} 5 Aer WS T 85 52
v)(fuel economy)] 7|H 3 Fa wWEItAE
: 7_/;\_}\7‘21/*0_1‘—?1:1]@‘1-0 A =l Al o
To whom correspondence should be addressed. FaAE 5 ° . et A r—n}a} -_] |
msunwoo@hanyang.ac.kr AToIME EAA F 1,267kme) S83F 73 A

lo o off L off

—

(A

25



ez - ols

g 3l FYPARE I5n, FPA4RE
ek A7 o] why o 7 BA3te] o § 4] e fuel
consumption)oll &8-S v x]+= Q122 A sl1, &
Azpe] Ad, dudE AulE A gt
2. AlgcMo| MA
A& Al S-8-2Fe] dulEA & 9lste] Aap FEA
88 Z3 FYAFE 53k AAAE S A
FYPAL gAY E8 FoA] R ER o]
& 2xo] vy Pag A 2& Agsink AAd
F3P M= Fig 137 2o, £HIR4(SD), =
A= A(SMI) @ 1&5 3 2(SM2)E T4 = o
At

31 AR R AFRLS

T e AHEH A AdAHE ] AvtEr
1l 2.0 DOHCE 5=$¥W& 7|9k ABS7} %31l X}k
ojth. A Ao ARAnF H SHAFS] A4

xbF F3YA| Table 13} 22

2 FYPNEE ZHEE sk Al A" 7)o
o] ©E AlEsty] Yste] WS ofol A
A& Fasta, 1z AsHE AeARE S
43l7] Aste] AsT A5E AEsh, FelA ¥
do] ZFAR-E ZH37] st FAME ALEF
t}. =3t TPS(Throttle Position Sensor)ZH-E 714
A ASAEHE =A3)5, FEEE ABS(Anti-

i

26 sEXSAIZESE=RE H1IA FH1S, 2003

-MRES

skid Brake System)2] #3] =AlA Al 5.8 ALE3)
o, 7] #38] 4=+ CAS(Crank Angle Sensor)X 3 &
o] &gt} AR AH|FE A|537] flsteii= QA
TEANEE o] &gt Aol AME-H Al eF 3t

$] =]+ Table 137} 22},

Table 1 Measuring signals

 Signal ‘ Mounting position
Gear engaged Sensor from shift lever
Brake operation Signal from stop lamp
Clutch operation Sensor. from clutch pedal
Acceleration pedal ECU(C19)
Vehicle speed Rear wheel speed sensor
Engine RPM CAS signal, ECU(C21)

Fuel consumption Injection signal, ECU(B1)
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Table 2 Traffic charactenstlcs used in analysns
No~ ‘ Variables Unit Formula
1 average trip speed km/h v = _lT f o() dt
2 standard deviation of trip speed km/h \/ _IT f (o)) 2at, (>0
3 average trip time per unit distance sec/km
— T
4 average acceleration g a= —17: fo a(d dt, a(H=0, (>0
T —
5 standard deviation of acceleration g \/ #IT fo (a(d—"a)’dt, a(D=0, o(H>0
6 time fraction of vehicle stationary % () < 3km/h
7 time fraction of acceleration % D = 3kmlh, ald = 0.3m/ s?
8 time fraction of cruising % oD = 3kmlh, —0.15m/ s*< a(d < 0.3m/ s°
9  time fraction of deceleration % (D) = 3kmfh, a(d < —0.15m/ s*
T
10 acceleration energy per unit distance (m/s)*/km 71) fo a(d) - o(9) dt, a(D>0
11 number of times of vehicle stationary per unit distance  times/km
12 time of vehicle stationary per unit distance sec/km
13 acceleration time per unit distance sec/km
14  cruising time per unit distance sec’km
15 deceleration time per unit distance sec’km
T
16 acceleration sum per unit distance (km/hy/km —11) fo a(t) dt, a(dH>0
T
17 square velocity per unit distance (m%s)/km % fo 22 at, a(H=~—0.15m/ s*
18 fuel consumption cc/km

(Note) T: trip time, D : trip distance
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Table 3 Correlation coefficient matrix

Var. '} 2 3 -6 . 13 4 15 16 17 18

1. 1.00 0.83 -0.90 -0.38 -0.43 -0.83 0.89 029 080 0.18 -0.75 -0.81 -0.93 -0.88 -0.93 -0.82 091 -0.75

2 1.00 -0.66 -035 -0.31 -0.51 061 0.10 048 021 -045 -0.52 -0.80 -0.74 -0.80 -0.68 097 -0.49

3 1.00 0.39 049 0.88 -0.90 -0.36 -0.84 -0.18 093 098 0.90 0.88 092 0.83 -0.74 0.89

4 1.00 0.60 0.32 -0.33 -031 -0.15 036 034 036 041 027 0.51 052 -041 0.60

5 1.00 0.47 -048 -0.27 -0.38 0.01 048 0.50 0.40 0.37 048 0.43 -034 0.56

6 1.00 -0.93 -0.57 -0.92 -0.17 0.84 092 0.72 0.68 0.73 0.67 -0.59 0.73

T 1.00 025 093 0.38 -0.78 -0.89 -0.74 -0.85 -0.79 -0.61 0.69 -0.74

8 1.00 024 -0.53 -0.47 -0.46 -0.31 0.07 -0.33 -0.52 0.18 -0.34

9 1.00 0.43 -0.76 -0.86 -0.66 -0.79 -0.64 -0.50 0.52 -0.68

10 1.00 -0.04 -0.17 -0.02 -042 -0.02 0.31 0.11 0.06

11 1.00 095 0.80 0.74 082 0.80 -0.56 0.86

12 1.00 0.80 0.79 0.83 0.75 -0.61 0.86

13 1.00 0.86 0.97 0.93 -0.89 0.82

14 1.00 0.85 0.66 -0.78 0.76

15 1.00 0.92 -0.89 0.84

16 1.00 -0.79 0.81

17 1.00 -0.60

18 1.00
Table 32 AR FaH S Alole] ATAL(Cor- AAGFE JebAT A5 o3 AR 4H| &
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Table 4 Elgenvalues of prmc1pal components
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Table 5 Best to 10th best linear regression

Pﬂncxpai ‘ Exgen* e %

' components  values o
Ist 11.0668 65.1 65.1
2nd 2.2156 130 78.1
3rd 1.5007 8.8 87.0
4th 0.9963 5.9 92.8
5th 0.5099 3.0 95.8
6th 0.3342 2.0 97.8
Tth 0.1886 1.1 98.9
8th 0.0699 0.4 99.3
9th 0.0499 0.3 99.6
10th 0.0344 0.2 99.8
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2 variables 3 variables

e ; Jvar | F var. v
best 0.7853 | 3.4 | 0.8613 2,34 |0.8870
2nd 0.7412 | 4,11 | 0.8408 | 3.4,17 |0.8824
3rd 0.7316 | 4,12 | 0.8381 3,4,7 |0.8761
4th 0.7136 | 3,10 | 0.8374 1,34 |0.8756
5th 13 | 0.6750 15,17 0.8312 | 34,10 |0.8735
6th 16 | 0.6530 ) 3,5 | 0.8054 | 4,11,14 | 0.8734
7th 14 | 0.5719 | 3,7 | 0.8041 | 8,10,12 | 0.8729
8th 1 0.5638 | 3,16 | 0.8038 | 34,11 |0.8712
9th 7 0.5435 | 2,15 | 0.8028 3,46 |0.8679
10th 6 0.5401 | 2,3 | 0.8005 | 3,8,10 | 0.8651
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