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VDO knock diagnosis expansion algorithm based on

moving window domain
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Abstract: Siemens VDO knock detection algorithm is widely used in knock diagnosis in gasoline
engine. However, the evaluating accuracy of knock is partly affected by the thought that the knock window
is determined on the falling edge of cylinder pressure when knock occurs earlier than the peak
pressure. VDO knock diagnosis expansion algorithm based on MWD (moving window domain) was
proposed and the identification parameter AE,,, was introduced to characterize the maximal accumulative
high-frequency energy difference between a knock window and a reference window. By moving the reference
window and the knock window within the area K, the knock calculation starting point can be detected
accurately and more knock energy can be contained in the knock window. The ratio of the integral energy in
the knock window and the reference window at this condition was defined as the knock factor. The result
shows that the knock calculation starting point of MWD algorithm is earlier than the one of VDO
method. It can present more knock energy information and avoid the missed diagnosis of the knock
occurring earlier than the peak pressure.

Keywords: IC engine; knock factor; moving window; accumulative energy

W FE HH#A:2017-02-16
BB EP N I &R E K3 H (CSTC2015Y YKFC60004) ,
Supported by the Key Project of Application Development of Chongqing.
EE B9k (1968, B, TR K242, 1 28 0, 32 2 A 5 R LR e T3 5 8 A9 F 58, (E-mail) cquel @

163.com,



20 TR KX FFR % 40 %

R AR I BRI R BR XV L 4 P K IRCR AR S 1 — D TR R ™ R AR 4 1 U R = TR AR
IR BEAR YL B Ty PERET o T LA, 0 A 0 R X Y AL ) LA R S, BT B PR R
7R R T A% 3 1T Bl U AR e W R O I R e K A 5l o BT P R R AR S i R AR U B
SO G 0 S 0 A AR SRy i P 3 g R T AL 2 R ) A R 5 B A P4

TR bR R R I 0 TR R B R 115 5 1Y Siemens VDO 1 52 15 51 440 vk 2 5 o 5 40 2 R e 5
HEAZ AT PR A IS0k A A R T A A R RE A 1 B SR G S R BRI E A 8, & BB &R
T TR V(B 22 7 A 48 AR AR U R 0 VR 2 2 O M I BREAT T R 5 . S R M T X L R AR S AT
BT 2 B RIS 4 ik 1 R R DR TR R o AR A R R (L A TR L 08 T SRR LR R
A

B 1 KR I 0 ML 7E VDO Bk iR B4R T — RS s 01 3 R R B O vk L B R o
VDO F532: fy FE LR T RV 1 7 % 7% 1 1T 3 %) O 2 48 AR 1 P01 2R 3K

1 VDO HZBREE HAIE F ik

VLR 2 B0 6T PR P O 1) 5 080 0 5 00 35 7 T 0 3 5 0% 8 1 5~ 15 KHZ™ L Xt T JE
5 0 30 0 0 5 R U 0 5 078 T 7 A8 0 £ 5 0 0 0
S B R A5 B W 55D . VDO R UM S DA (3 5 FE 7 e 68 9L ) o 8 £ 1 o MR
VR IR A o 16 TUR Mg WIS T B B MR AE 07 10 1L o BT A WG £ 0 5% 81 11 (L1 IEIE Ag B
A 30°CA) NP 1 B . 76 A BT 1 4 568 88 U5 1 5 0 30 P 7 575 0 A T s 1 0 LG LAJRE
RE 1 BB RS RIS % B 11 LA RS 19 L B8 FE AR IR F (knock factors K o) :

"p0t+Ap
J | il de
_ Jgo

KF_ 0 ’
| 1pldg

oA

K pu il p 3 B RE DMIZH 6 D R T . A Kol id 225 1A R O RE B E A N 2) . mlbik
HICAEIR KA T RS . VDO BEGI AT S5 6 1 Al LA/ 5075 00 1 52 R0 B 5 . Bk Y
S RERELJE: DT s U L )T GG s T 24 I T ) o ABAIR 357 R A 0 8 7%

@V

61 BRED 702 g
> SHHN =
= L L =
P ¢ =
= e 0 &
g 2 1

N\

0 —~——— 03
= 4
(] - ]
° 4 f Jo--7 402 §
< -, =
3 " 5
= 2k 101 =
g _l- - / i
@ 0 @u&.ﬂﬂ doeich 0

-360 180 0 180 360

iz f/(c CA)

VARG R I 55 5 2.8 38 R I 155 5 3 WS B9l R 0 05 5 5 4. i B R AR ok
E1 VDORERHNEE
Fig.1 VDO knock recognition algorithm
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Fig.4 Effect of window width on knock recognition
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