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Estimation of Fuel Consumption using Vehicle Diagnosis Data
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ABSTRACT

This Paper proposed the prediction method of fuel consumption from vehicle diagnosis informations through OBD-II Interface. We
assumed mass air flow (MAF), shor-term fuel trim (STFT), and long-term fuel trim (LTFT) had a relationship with fuel consumption. We
got the output as fuel-consumption from MAF, STFT, and LTFT as input variables. We had modelling as combustion reaction equation
with OBD-II data and fuel consumption data supported by automotive company in real. In order to verify the effectiveness of proposed
method, 5 km real road-test was performed. The results showed that the proposed method can estimate precisely the fuel consumption

from vehicle data.
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e OBD-II PID(Parameter ID) = {44 %] 55 53l 2}

Y Zo] 4uZ Q4T v A5 = TE 2 SAE Standard
| [ T -_ ; J/19795 w21 OBD-1I PID+= 10709 ==& 7HX 1L
OBDI ™ =1/ ¥ =Ro| A AL§E PIDE RS 012 AU R E of
Port <& S ‘ 2319 on A H PIDE F 29 26
E 1. OBD-Il 2=
Table. 1 OBD-Il modes.
Mode Description
a2zl 1. OBD-ll ZEQ| ¢ 0x01 | Show current data
Fig. 1 Location of OBD-Il port. 0x02 | Show freeze frame data
0x03 | Show stored Diagnostic Trouble Codes
DLC(Diagnostic Link Connector) 2} 2] = ©] 7] ¥]¥] 0x04 | Clear Diagnostic Trouble Codes and stored values
= E1e7he Ao R FAH HA 97l A5l A 0x05 | Test results, oxygen sensor monitoring

Ht} 19 2= OBD-1I £ E ¢ A#j x| o] t}6].

0x06 | Test results, other component/system monitoring

0x07 | Show pending Diagnostic Trouble Codes

TN N 0x08 | Control operation of on-board component/system

DI:IDDDI:II:IDB

—
I:II:II:II:II:II:II:II:i16

) | 0x09 Request vehicle information
A
~ 0x0A | Permanent DTC’s (Cleared DTC’s)

¥ 2. OBD-I2l PID of

Table. 2 Example of OBD-Il PIDs.
1.-
2. 8] 2= 9] 9F=2(+) 2491 (SAE-J1850) %ﬁ ﬁ%(gg) Description Units
3. -
s . 01 06 1 Short term fuel trim —Bank 1 %
4. el ] A FRFA, A A - A 0
5. A58 01 07 1 Long term fuel trim —Bank 1 %
6. CAN_H (ISO 15765-4 , SAE-J2234) 01 08 1 Short term fuel trim — Bank 2 %
7.K A 21 2491 (IS0 9141-2, ISO 14230-4) 01 09 1 Long term fuel trim —Bank 2 %
8. - 01 0B 1 Intake manifold pressure kPa
9. -
01 0oC 2 Engine RPM m
10. 9 9] & 291 (SAE-J1850) ¢ P
1 - 01 0D 1 Vehicle speed km/h
12. - 01 OF 1 Intake air temperature °C
13. - 01 10 2 MAF air flow rate gfs
14. CAN_L (ISO 15765-4 , SAE-J2234) 01 11 1 Throttle position %
15.L Alz2d k2l (ISO 9141-2, ISO 14230-4)
le. WlE 2] &=
AFeFe] AAp Alo] FAF A 2Floll A Au s 2ds)
22| 2 OBD-Il ZEO| Hu = 28 A 75 1 A (Fuel Trim)©| 2} 22 3k}, OBD-1I9] A &=
= . -l =2 X
. L t}ylodg vA : A7l A8 JHA
Fig. 2 OBD-II port wit pin layout. 7] A5 174 (short term fuel trim), 8] 1% .4 (long

term fuel trim) A ©. 5 A| &gt}
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3] 2 A o(closed loop control)E &3l
A A A 8= 54-S st} MAFE
& (Fuel Rate) FR [liter/s]<= 2 (1) 3} 2t}

MAFlg/s]

F
R AFmtw X pfuel [g/ml] X 1000 [ml] (1)
o714 AF, ;& A58 7]-E ¥ (air-to-fuel stoichio-

metric ratio, 14.7)°] L, p fuel[g/ml]v.: A7 o v|Fo

3] 9HF- 0.74[g/ml], T A & 0.85[g/ml]°] 1L, 1 = A ZHT-
7rolt},

MAFE o] 83 =3t s &8
(2)9F 72t

& FCy 5 liter] = 2

MAF y
X Ppyer % 1000 [mi]

MAF — AF At (2)
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XAt (3)

MAF> (1+ LTFT/100)
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FCrpp= X At “)

ratio

o)7|X STFT, LTFT+ % 2049} zko] ztzte]
bank 1,201 4] ZA € gke] Htolth.

V. &

1%

al I7:-IIE

Ao ARE B537] Y8l 19 33 2] OBD-II
JdEH |2 o] &3ty H2EFAS FASACE
OBD-II Q1B o]~ X & o] &3lo] AFo2HE d
oJH & 3t tlo]E & Al

Vehicle oso-l | PC
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Port | Device (Serial-to-USE)
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Fig. 3. Experimental setup.
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OBD-II Hlo|8 572 19 59} 2 H|AE X2
2 o] &3} STFT, LTFT, MAF$} £, RPM, TPS
(Throttle Position Sensor)E F7}% A #3tt} STFT,
LTFT+ 271 €] ¥} = gho] A5 ¥t}

#- OBD-Il Test Program

0105 A [Short Tem Fuel Trim Bank1: -1.562500

4105 7E Short Term Fuel Trim BankZ: 1.562500
Long Term Fuel Trim Bank1: -2.343750

501 07 Long Term Fuel Trim Bank2: 0.000000

410782 Intake Manfold Pressure: 60 [kPa]
Engine RPM: £53 [ipm]

501 08 ehcle Speed: O [km/h]

410870 Irtake &i Temp: 30 [oC]
MAF air flow rate: 2.76 [a/5]

01 09 Thratile Position Sensor. 15 [%]

410900

501 b

410830

01 Oc

410C0A5C

501 0d

4100 00 2

Clear

[ semn

TIMEF

COM BALD 500 msas

o= Discomre

sTOP

2 5 H2AE =23 31
Fig. 5 Screenshot of the test program.
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Fig. 6 Vehicle data.

(a) speed (b) RPM (c) MAF (d) STFT (e) LTFT
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o
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Fig. 7 Fuel injection.
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Fig. 8 Results of fuel consumption.
X3 &5 g 42%F
Table. 3 Total fuel consumptions.
i AR ARFL)

2 A A}-g-2F (FCReal) 0.622527

MAF (FCMAF) 0.583471

@] 7 B4 (FCSTFT) 0.585526

7] & B4 (FCLTFT) 0.600561
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