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(T 2 T R RIS W 7 v, R R AR DB HEAT Wi 2% ~J 5 Abdelrahman %5 3 1 48 i 2 Fp S 6 #6
5 A IR ) R ) O B R, S ARG T R 5 Yun 45T o i 1k S 1) R AL (support
vector machines, SVM ) FIA4 it i FEARAF 45 , $2 10 T —Fh s SR IS 38 00 2 SL L s 00 260 Tl g R 260 LT
PR SV, 35— R SR 7 T DI TS (35 s o 0 R ) A R IR 3 e R 0y 3 5 L 2 ) 3 ke
Transformer F ) (R 28 [ 4% , 32t T — b T ML 3h 2 Gt B 12 W7 19 77 5 5 Chen %1% 3T Transformer
BEHIRE T — b 22 RUBE VR R Sy G A AR 2 70 (4 5 1 A FH ST A LA 2 2 M s R 8 T B a2 I 1Y)
K RE PP Wa 25 R T —FPJE T Transformer B8535 2508 1% J 28 ML REHEA T RGN , 1 7]
A BT B 2 TR R P R

AR ST NN K 27 B SC 5382 (University of California Irvine , UCT) #L#5 > BORHEARERE 5 , X HE
SVM #i71 Meif SVM A5 AY  Transformer #7114 7323505 , BriE Transformer #5781 (47 2001 5 £ 52 iMAILA 1k
SRR, R 3 R 23550 % 2 e v 1B AR P I I SR SR S EA T 43 240 BT, B8 AIE Transformer 45
R0 S M AL B A TR B S T AT

1 SRR E 2

6 OB A BT TS O I R R L 75 1 et RS 30 1 v S OB 7 UL 80 4355 0 52
T 8 5 S AR 0 A 50 1 2 B2 B (15, 52 OB B O 2047
1.1 SeimAinit S8
B B ROR AT R A TR HE : S ——
SRS G AR S K R I RS 2 MR L — :
L R S S 60~ 1 500 o/ min , FLAKTIE 245
o < B R R e AU S T IR R
B RHE L2 I A TV T O e 200 L 1 il
e R . MRS 1 R - P o
12 st [ — T:n;' =T oo g |
KH 3o HEN B 2 4 S BOER A0 BE, R e s e o s
Box-Cox B AR T 25 /0 A B R AT A0 B g FL ey |0 S i B ESRREES
WIEASM T AT AT, BRI AR | iR, |
Ferh M M M, My 5350 SRR Il R 4
A BB /M KA T BB BRI 225 P P P
g S B HE S SR B R A 1 B /ML R Bl 1 &AM AT R AR @
TV BRHEZE O O Oune Oua S B HHET TT J3 6F 280 SR A RE A5 10 5 /M S M PB4 Aol 22,
Buin B Buve Baa 53 I3 e KT LLZS BERAEREA BB/ M A TR Al

x1 HESRITER

leli@iel [ iEiEl i) E
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R Myw/ Moo/ Myl Moo/ Do/ Pua/ Pae’ Pad/ Omin/ Ona/ O’ 0aa/ Buin/ Bua/  Bave/  Baa/
F% (Nem) (N'm) (N-m) (N-m) kPa kPa kPa kPa (°) (°) (°) (°) kPa kPa kPa kPa

1 716.7 1060.7 891.3 55.1 701.2 838.5 777.6 20.7 259.8 281.3 272.2 2.9 -63.8 -36.4 -50.1 4.2
2 670.2 1017.4 845.5 54.9 708.6 841.5 786.2 20.7 259.8 281.6 271.5 2.8 -63.5 -36.1 -50.2 4.4
3 690.1 1045.9 872.3 58.3 707.2 845.4 783.8 21.1 258.4 281.3 271.3 2.8 -65.2 -35.5 -50.2 4.6
4 732.1 1081.4 901.3 58.1 713.8 846.2 788.2 19.8 258.1 282.7 271.4 2.9 -64.4 -35.3 -50.2 4.6
5 694.1 1039.1 869.1 55.3 703.3 841.7 783.5 21.9 257.3 282.3 271.2 2.9 -63.5 -35.9 -50.3 4.6

6 694.4 1022.8 861.5 54.0 711.1 850.9 787.2 21.6 256.9 281.25 270.9 2.9 -67.0 -35.8 -52.1 4.9
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2.1 KBRS

K FH R B B A 5325 7 1 X6 S 0 B8l R A7 40 2, 0 R B KRB B2 R 40 2507 143 - SVML Blc ik SVM
(KI-SVM) \Transformer ## , SVM J&—Fh — 70 AR, 5 H T 43 BN 13, A SCrh AL SVM i 4
THLA R I B AT 20 W7, DA SE B o B AR 0 5 KT-SVML 2 0l 41 4 8 RE 54 1k sk ik 1 SV
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Koftox, Y PRI R = 1,2, mom 4 Y P REAM oo SRV AL 57 B L d K8 TR AL
v, FREA A BIRRAE AN 1 k-1, (P R
x, BT S (9B
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min |w || /2,
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2 m
min%+C;§[, (4)
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A C NIETIA T, & Mot L6,
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2.1.2  KI-SVM A Ji 3 K et
KI-SVM 25 3:4% KOADE-IVYA 5 SVM %54, KOADE-IVYA 76 % Z B (Ivy algorithm, IVYA) tf
B AFE A g B ( Kepler optimization algorithm , KOA ) 1) [z [n] 48 5- . 2243 14k ( differential evolution, DE)
SEE WA A T IR IVY A AR AN 2R K s A 1 O T SR B AT I, S A T I TR A
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A o, X AR B H 3+
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2.1.3 Transformer Fi7Y
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CNN) g4, 38 32 58 M0 B R U], SE8L TR T 2R RE T .
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XFF SVM AT ik SR C 5 ¢ 908 2% F KI-SVM AR B 240 C 5 ¢ J9[0.01,100 ], FffiE %L
50, T RIEARUEL N 2005 %3 T Transformer B, FU ] T 2 545 , fal A o] RO 4EE 64, ZKTEE N
HLEIECH 4, A g AR EO 2, FEN JZ AR [RI4E 1 128, Dropout 24474 0. 14
RT3 FhEE AR 0 b 3 MPEL B IIR A R, R R HEAT 30 Yo 2RIKE:, B AR IR BCR 200, 1
BrEE RN 4 PR

x4 SHEBEESXABER

S ARAERN 2/ % 2R P ERIHER 2 % HERA bR 22
SVM  KI-SVM  Transformer SVM  KI-SVM  Transformer ~SVM  KI-SVM  Transformer ~SVM  KI-SVM  Transformer
Seeds 95.56  97.78 100 77.78 77.78 93.33 89.19 90.381 96.72 4.16 4.51 1. 80
Wine 97.78 100.00 100 73.33 82.22 93.33 84.74  95.26 99.33 6.67 5.21 1.53
Wdbe 86.67 100. 00 100 56.67  76.67 91.67 74.56  87.22 96. 50 8.55 6.56 2.08

2 4 A3 A BRI T 0 JR K5 , R H Transformer #578 fr) 55 I MR 5 | B 25 ME AR 7 24914
BR ER R AR E 2 LT SVM AR AT KI-SVM A0 B4IF T Transformer FE57 (143 5501
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BEDLIEEL 3 600 20 15 i , o 3 200 5V I ZRE 400 A HE A1 S AL s BEALIEER 777 20
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YIZRK A 200, R SVM KI-SVM  Transformer #7473 FEMIRZE R A1 3% 5 Bk,

x5 AEEESLENKER

e IERBIEAR SR EEAR  BUNIER AL HERIR/ %

SVM 400 377 662 85.20
KI-SVM 400 377 719 92.54
Transformer 400 377 761 97. 94

FH % 5 AJH1: SVM [ KI-SVM | Transformer £5  X5J 1F 5 F10H0 F1 57 8 2040 73 2 0 HERf 2 70 1 ok 85. 20% |
92. 54% 97. 94% ; Transformer B ¥ AER AR T SVM KI-SVM ¥ 5K A 5, ol LA SCHEE A S48 11
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St My Mo/ Moo/ My/ Puin/ Pua/ Pae’/ Pt/ Ouin/ O/ Oue’/ 0wt/ Buin/  Bua/  Bue/ B/
F% (N-m) (N-m) (N-m) (N-m) kPa kPa kPa kPa (°) (°) (°) (°) kPa kPa kPa kPa

1 719.3 1060.7 901.2 86.8 701.2 833.9 757.4 32.2 259.8 281.3 273.5 5.8 -63.8 -37.6 -47.8 7.4

2 670.2 1012.9 794.5 75.8 708.6 836.2 761.4 35.5 259.8 281.6 272.5 4.9 -63.5 -36.1 -47.1 8.0

3 690.1 1045.9 865.3 89.9 707.2 845.4 770.6 41.9 258.4 281.3 269.6 5.9 -65.2 -35.5 -50.3 9.6

4 745.3 1081.4 950.5 82.9 713.8 846.2 783.9 35.1 258.1 282.7 270.8 5.4 -64.4 -36.2 -49.9 7.8

5 700.1 1039.1 844.9 84.1 703.3 840.86 762.6 40.7 257.3 282.3 271.7 5.7 -63.5 -35.9 -48.3 8.1

6 698.4 1009.8 834.3 72.7 711.1 850.9 778.9 39.7 256.9 281.3 269.9 5.5 -67.0 -35.8 -54.9 9.0
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Data analysis of cold test for diesel engine assembly
based on large models

.1 1 . 2 -1 . 1
ZHAO Xuhui , XU Zhuo' , WANG Xiangcheng”, YAN Wei *, LI Guoxiang
1. School of Nuclear Science,Energy and Power Engineering, Shandong University, Jinan 250061, China;
2. Shandong Inspur Aolin Big Data Technology Co., Ltd., Jinan 250101, China

Abstract: To improve the assembly quality and cold test performance of diesel engines, based on the basic
dataset of diesel engine assembly and cold testing, three standard datasets, namely Seeds, Wine, and Wdbc,
from the University of California Irvine (UCI) machine learning repository are selected. The analysis effects of
the support vector machines (SVM) model, the SVM model improved by combined intelligent algorithm, and
the Transformer model on abnormal cold test data are compared. The results show that the classification
accuracies of the SVM, improved SVM, and Transformer models for normal and abnormal data are 85.20% ,
92.54% , and 97. 94%. Compared with the SVM and improved SVM models, the Transformer model has a
significantly higher classification accuracy and can be used to analyze parameter anomalies. Exhaust pressure is
closely related to torque, higher exhaust pressure leads to increased torque; an excessively long exhaust valve
opening time results in abnormal intake vacuum. The effectiveness of the Transformer model in identifying
engine assembly anomalies is verified.

Keywords: diesel engine assembly; cold test; anomaly detection; SVM; Transformer model architecture
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