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Abstract: In order to efficiently and accurately predict diesel engine economy and emission parameters,
based on the experimental data of the 4190 type marine diesel engine and boundary parameters, an AVL-
BOOST simulation model for diesel engines utilizing methanol/diesel blended fuels was established, and a data-
set for predicting effective fuel consumption and NO, emissions was created by using this model, incorporating
four operational parameters: methanol blending ratio, exhaust gas recirculation ( EGR) rate, injection advance
angle, and intake pressure. The dataset was employed to train Gaussian process regression ( GPR) models with

five different kernel functions. Finally, the best-performing squared exponential Gaussian process regression
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(SE-GPR) model was compared with AVL-BOOST simulation data and diesel engine experimental data. The
results showed that the SE-GPR model achieves a correlation of over 99% for both effective fuel consumption
and NO, emissions when the dataset contains 180 data sets, with root mean square error ( RMSE) values of
1.859,0.344 5, and mean absolute error ( MAE) values of 0.954, 0. 248 9. Moreover, compared to AVL-
BOOST simulation experiments, the SE-GPR model exhibits a better fit to the experimental data.

Keywords: marine diesel engine; methanol; Gaussian process regression; squared exponential kernel; per-

formance prediction
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1 4190 SEMI RSB FREHE

Tab.1 Technical parameters and boundary conditions of 4190 diesel engine
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Tab.3 RMSE and MAE from model prediction
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Mat5/2 0.989 +0.00 0.994 £0.00 Mat5/2 2.321 0.388 5 1.145 0.258 1
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SHCHSOMFESRAN NO, HEBUT 43 BT, R B350 0. 992, 0.996, BH & = T [RIAE £k it () BcHi 4
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TE BP #2245 F1 SVM #2828 I 2545 1 09 R fH; JF H., SE-GPR AHITEN 90% f; 5.5 5o FcHfa (E
TN ZCMAFER A NO HEHTT & 534005 (1) RMSE 43 51°4 1. 859, 0.344 5, MAE 43417 0. 954, 0.248 9,
H T SE-GPR BIRIR F T HESRAE W (9 7 3 E AT AT, ] LG A T 25 SR AR AL 38 15 A O 2 1915 B
TEBPE BT, SE-GPR ALAYREAS 25 H FIUIN 45 5 19 5 Ak T ROR B 2 R PEAS , X (45 SE-GPR
R G TE FH A BEBSCHE M 75 RSB G PR AR IS L, PR, S B0HE SE B0 90% (180 4154k )
ff, SE-GPR AEIAG TN &5 Sl {5 B i, iR/,

R5 ARHEBHIFERHBS EMREXTLL

Tab.5 Comparisons of fitting and error of different data sets

R RMSE MAE
B s ‘ X :
A RGIAER NO, ARG FER NO, A FE R NO,
60% 0.983 0.993 2.796 0.417 3 1.437 0.287 5
SE-GPR  75% 0.987 0.994 2.522 0.359 7 1.309 0.259 1
90% 0.992 0.996 1.859 0.3445 0.954 0.248 9
60% 0.902 0.917 33.571 0.8351 7.721 1.2527
BP 75% 0.910 0.926 24.607 0.557 3 7.295 0.742'5
90% 0.916 0.926 24.364 0.555 8 6.675 0.422 8
60% 0.971 0.981 7.188 0.406 9 2.619 0.340 4
SVM 75% 0.979 0.983 5.407 0.434 4 1.762 0.300 0
90% 0.980 0.983 2.821 0.467 8 1.102 0.243 9
4 &g

FIIH AVL-BOOST 4 E 57 H B/ S8 R & SRS AL BA AL, S8 B AUIE IE RIS UE, W ad %
B AL RISE, XA SOMFESRA NO, HERUT 43 84T 200 4105 Bt 5, FEXTE 5 RORTR R
PRAAY GPR #5171 | BP M2 M5 A1 SVM SZHF ) LA SeimbLrE RS 8 Sl vk e, 8380, 1) 5%
MIRLER - > ik tede, GPR ALAME N ST AL E RES R R | LG CHR AR 22 138 T 0, B
A RIFEZAIE; 2) AT HAb A pR BB R oAt B I BLAR 2 2 5k, SE-GPR #8400 45 OCHK B2
PIRT0.99, XFFAROMFERF NO, HEBOT i 73 20/ RMSE 4351124 1. 859, 0.344 5, MAE 4334
0.954., 0.248 9, WX SIHLIERES BGATHERR TN, [RIAY, SE-GPR H AVL-BOOST X} 3L %45 H
HHEMRPLAEE; 3) AHE BP #Z L% A SVM LR s #l, 76 S 07 LA S5 A0 F 180 41T, SE-
GPR #ERINE 4 4Pk RESE0 T A F0 45 S B FE 38 /81 T 0. 99, FINA R FE A NO_ HE U & 43 5L )
RMSE 34124 1. 804 . 0.344 5, MAE 73515 0.919, 0.248 9, Wi/ HAbR &%, BP #Z /4% 1
SVM SZHFI S AILHO 53, nI 0 2 85di 4 Sr wsf ]
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