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Application of GRNN Neural Network in Performance

Prediction of Automotive Engine

LIN Dongyan
(College of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China)

Abstract: The prediction models of engine power performance and fuel economy under multi input parame-
ters are established. The influence of smoothing factors and input parameters on prediction accuracy has been
studied. The influence of engine operating parameters on power performance and fuel consumption rate was stud-
ied through the established prediction modes. The results show that the generalized regression neural network
(GRNN) can be used to build a more accurate prediction model of engine power performance and fuel economy.
The appropriate smoothing factor can not only avoid large fluctuations in the predicted value of GRNN, but also
achieve high prediction accuracy. Engine can output higher power and torque under the appropriate throttle
opening conditions. The engine fuel consumption rate has a high value at low power or low throttle opening.
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1991 4F$EH A LR H P 4% ( general regression neural network, GRNN) L3l B RBF
LM% ) —Fheit , BAARE AE MRS RE T, AR G T HAB AR 2 A A B A B v ) RTINS 2 A B PR
POTHRERE AR SCHUAE VOIM AL R I S B50H0 ) 56 Ak L, R GRNN B3k g 57 & sl L e T A5 7Y |
ISP MTIITRE | RSB e S HOI & ShOLah v SR TE e, DM AR Sh BRI
et SR LAY By,

1 T~ X [E3 R4 W 4% 251

GRNN 2 TR MBS AT SRR 2 R 265080 HES i A JE | B2 | SROMZ B i 2 4
o FAJEZTCRIBCE S T INREA R A BERAEEL (R n) o BOAZREAR S AL B R
2 22 T M B S TN GRAE AR Bt n, MR M LT RN, P, = o YW
D= 1,2, 0, ng B XOWRIA I X, SR @ DRPZTTXN RS A T I AR AR RO RUE; o it
PR SERE R B, BRI SRR PIRE R AR e, 28— R 2 SRR B 2T
i

%ﬂﬁﬁlpﬁﬁ%ﬁﬁdDziPm%Z%ﬁ%ﬁN%ﬁﬁﬁE%ﬁﬁﬁMWiﬁ,*ﬂ%ﬁﬁ:

Sv=ixﬂo

St y, AR R T BB, 052 2 R RS R % A
XA, WRHRECR: ¥ = 8,78, = Yy (00N S oK GRNN S B e
AT SR AT 5, o (A

2 MEHERE

ST A S LB I PERE S RAMH AR RN R T ot N R s e R, bt R R A
AP IRV | HARLE . R4 LU RGBT AR AL AR 1A% . et N R AUFRIR 57Ul (SRR |
T FEEARICER (UKEERTA) o ABFTEH, TRl NRCHE, It & shilsh 7
PES BT £ 28 R IE N R

ABEFELL PUGL AL P T 8 A P A S ], 2R A GRNN 503k 36 5l 1 1 S5 49 ik 22 B P E A 7
W, R HURY R KR A A A, R ER R S L RE TN AL | 2200 i B R A
SN, TEARSERAPGMALIERE IS & 28 B EAT R SR REIK, 1% 5 28 T LA I & shfLAN TR T
ok, SEBUA SN A AR | AR | TR R T P R R A 7 s B A R R 4
S LR R 2R A5

PR ST BRI, U ASBEEA R E 0 WMIDTE o, 55 THIIR P, 5,
HMSBOIRITHAER g, . WE T IR BCL ShULAE C S8, AR e R 15 & S DL IR E 2R 1F T,
BORITIIRRE AR SL™ A A A 3R 5 BRI AE . P 5 2880 CW150 HL i3 I DAL K

http : /xuebaobangong. jmu. edu. cn/zkb



55 MRACHE . GRNN Ff1 28 R 28 £ 4 S s L RE TN A Rz ] - 469 -

Bt AL s T A A ShL I 2 (KA 5% ) . ¥/ (K <0.1%) . ¥l (KER £0.1% ) 55
ZH0, FCMM-2 THFEAL (RSEEZIR 0.3% ) F TGRSR A &, Wi DOT B2 il ik e, & 18 &
a5 S B R AR DR B M ik rh, ARG 205 U8R, R 1A TR AU
F1 AR
Tab.1 Experimental data

3 n/ (ke - min™") HITHE a/%  F% T/(N - m) I P /kW PRMTEFER ¢/ (g - kW™ -+ h™")

2.0 8 12.5 2.6206 938.71
2.0 9 19.4 4.0881 751.67
2.0 10 26.4 5.5532 549.53
2.6 8 11.1 3.0199 954.48
2.6 9 17.4 4.7932 712. 65
2.6 10 20.7 5.6944 591.45
3.0 41 91.5 28.4430 274.14
3.0 43 92.2 29.1320 274.24
3.0 45 93.5 29.3740 273.62
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Tab.2 Input parameter combination mode

AR i AZHL Input parameter i tH 28X Output parameter
Mode 30 WIIIFEE a BESE T DEP,  HET  WEP, RIS HER g,
1 O O O
2 O O O
3 o ¢ )
4 O O @) 'e)
5 O O O O
6 O O O O O
7 O O O
8 O O O
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Fig.1 Prediction accuracy of different fuel Fig.2 Influence of smoothing factor on prediction
consumption rate models accuracy
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Fig.3 Influence of smoothing factor on power prediction
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Fig.4 Influence of throttle opening on torque and power
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Fig.5 Influence of throttle opening and power on fuel consumption at different rotating speeds
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