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Application of Kalman filter in laser molten pool width detection

Jiang Shujuan'?, Wang Ke'

(1. Department of Mechanical Engineering, Shengyang University of Technology, Shengyang 110870, China;
2. Department of Mechanical Engineering, Shengyang University, Shengyang 110044, China)

Abstract: The laser molten pool width detection technology of the closed—loop control system in metal
parts laser forming process was researched. A method of applying Kalman filtering for molten pool width
detection in laser forming process was presented. The vision sensing system collected the images of the
molten pool in laser forming process. The molten pool width calculated by image processing was used as
a parameter to establish a state equation and a measurement equation. A Kalman filter recursively
computed the solution over least squares approaches to equations which were established based on an
estimation of the width and the displacement in width. The Kalman filter optimized the estimation of the
molten pool width at the next sampling time and reduced the measurement errors caused by the process
and sensor noises. Experiment results show that measurement average errors decrease from 0.028 mm to
0.009 3 mm. Experiments demonstrate the effectiveness and great improvement of precision by using the
proposed algorithm in the molten pool width detection.

Key words: molten pool width detection; Kalman filter; state estimation; metal parts laser forming;

molten pool image

Y75 B #3.2016-04-09; 1&1T B #1.:2016-05-03
HEE&WMB . MK HRFEI S (51375316 ;51305280) ; i T4 H R B2 3 4 (201202173)
PE& B A . 22 WUR (1977 4R —), Lo YR, 1 ) 32 22 DA S5 ok D sl gl 80 5 48 I O 1109 F %€ . Email: 471731297 @qq.com

1206003-1



roh 5ok AR

% 12 H www.irla.cn

% 45 %

05 5

&8 FAF RO WOE FOR R — B0 R 0 6 R & A
TR, B R A i RE R A BOL B AR e 6
JE AR L, $ B o R B i A AT 2 )R 15 R
*”EE%%E?#FEU“’“ FRT % E AR AT AE Y — > fe K

R WOE 2 B o X LAORIE OB R SME R
#*%EZKIEJO figp DR 1oX — ) AL ) A 285 T B 52 B T

i R P BRI, A R e A 2 Oy S
PRGN, 224 I L B A =2 ) 7 A R e 22 I A

FHAE i 4% V8 B MOE T 228, Tk 2 3 e &
= AE R R H A, HET, X T R S R
I 3 A R A R A b R S R DL Bl e
ARRSE 25 2 B0 A I 5 12 i PR 8 4 o 1o, i o T
L8 JRE 10 S I A P00 B T G R UL ARl L O e B O
JE R HOE OE i 2 rp — A E 2 ) AR 2R
o6 B8 R e PR IR B, s U 1R SR T
PR OCHE B R N SEEZ R 2 I TS HGE
4R O T R R R R R OB BE AR
RN R e B SRR 2 0 22 7 FE R, T X 4 2 8
PN T o R T AR A X LA R R E S, AT EOSOE i
e PP B T R AN 3 2 R 2 TRDRLRE R R o 5
JRE AT S5 IR ARG 9 552 B DA A 4 o) R s OE A
TR R — A Rk A, O 2 R R ey 52 )
BEEJE Y v R SE AN SO RSE T T R UK
D 2 A BHOL K BT T8 AR 2 AR I T 3k

m&

1 RBEEARERRERS

WG W i B rp X B R A S ARG N O i
Xof g i Y A T % S IR ARG I S B RS, D P R A 0
TER AR GIER, 1AL R EOR 5 R AR PR 4L
A S J5E Sy A A AR I BRI T A i T s
A% R R e £ 2 CCD AR AL . A=Al kot v L
BRAER LI & CPU $ 4 4b 31 550 45 20 A, & 58 4
Lo 3 B AN 1 s A8 B A AL T CCD #isk
i, 7E— 2 B /N 10 T g M R R R AR
P, CCD IR AL 1% 2 48 18] 7€ £ Ot 4 Z % b, BE A
Zih— 15 3l , 7E 4 BSOE i B S DR 5 A 2
B, SCBLEh S AR S R4 . M Visual
C++ 5 FIT K (49 B #1745 5 CCD 8t & AL A0 [ 1%

R AR AR S B IR AR 2 SR A A S I B diE AR B, CPU %K
B 4k B of PR AT I B A3 A, iR S B
(EHE 5 79 500 3, PR UG b 8 R R, SR o
PR 4F R B R S5 BRIE B RS 0L, T L
FHAB R ABAR R A J48 3t 08 38 J50 00 1l 592 B 1) 048 72 9

! CCD camera
Computer
Zy i Fllter Image collecting Monitor
TA card

unit
Basal body

| CNC worktable |

ST,

PET ot P 1R R 42 15 40 B R B

Fig.1 Molten pool image collecting and processing system
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Tab.1 Experiment condition
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Fig.2 Experiment results of images measured values and KF values
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