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Precise correction for dual-galvanometric laser

scanning manufacturing

HAO Jun-ming, XING Gang, LI Jiang-ming
(North China Research Institute of Electro-optics,Beijing 100015, China)

Abstract : By using traditional method , dual-galvanometric laser scanning manufacturing errors is reduced, but for far-

ther precision improving,a new method ,which use image processing is introduced. Through the second closed-loop er-

ror revision, the precision is better than 3 pum in the area of 10 mm x 10 mm working face.

Key words: laser manufacturing; galvanometric scanning; manufacturing errors ;image processing

1 5 &

O TAT L AP AR AR A —Fl
FA )12 P T B OE HOR ) 5 B, BA7 1 il
BEPR (51 8 kHz) AR (1] 3% 0. 06 prad) K %) T
P SERE A5 BT ALE OGRS % ATl B AR T
(LGS L 7 ¥ Y e A TR NN DS SR
AT AREE . W T RETIARIRE, [
FHEUTEMBEE T B @ X SRR 22 AT T 20, OF
BEAT TIRZEEMIE . BATAEFIATRLIE 1 LAt _E 1035 $1
PR TR (5 Ak B BEAT IR 22 (19 AR IE, LIK
FURGRE M i — e
2 RE_HERAMAFREPHEENRERBR
T

TEAREE — ARGl T R T UfT e A2 12 22
FEOR B TR S RAELAE, 2T HAL—LL757 HifY
SN AE T TS 48 1) PR ER P ] oo ] LU B o ik L
LA FIEE .

B T SR LA A Y EDE IR AR DR 22, W]

DA FE (R IE FAKAERE ™ ol FRERA O
JEAS (R, X T I A S OA RE T I i B, T 1A
TEZEPE i T AR S PSR, B LAGE R A IE
07 12 39 S B A AR, BAR T LY Dy 3 A A
B RIERS BN A LR T IR X
JUR I IEAIE SRR R /N 53, BARLE R AR P 7 2 7
IR AT

FEREAT TR IEZ 5, WBE B, AT LR
JUROK (85 BE , (B S B T 8 2 e A7 DR LA R
BRI EA SR A RS, KBTI (22 BR2E
T RGNS 8 S AL A A ] 28 G 1 W 7 26
— LR AR R 2E — e T LBOK DAL, [R] i
HT T AR G T IR R ] A IR 2 R i
A— DR EFRBIE, BT LR ZEXMER N T
AT A1 28— Foft AT B A 1

TEZ B AR (1978 =), 5, AR, TR, § 58 07 101 okt
fil L, E-mail;hjmlyy@ tom. com
W5 B 8 :2009-04-28 ; 1&1T H # :2009-07-09



1272

ot 5 4 sh

539 &

3 HIMEIERZ
3.1 ZAANA

REFRR

/

F- 6 %%

K1 s REEERRE R G

X 4Bt

K1 e RGEREERERGE

INAEG I E Y CCD Tl SRR A AT 1 A
PR, 24 B 4 FECRIL 2 1) 9 I 4 4 A T
SE R AR, TE IR B8 A1 ) I i, Tl AE AL A SR A 2
AN TR IR 85 7 B i 6 L 1) AS [ 5 A R A A7 L 1A
%o PG AL BERR 1Y 73 B R B2 21 A9 I A% 7 B 1A
8,15 2 SE PR iR B2 1 18 5 0 A B2 o X LS B

M
il
i

PRBEFI A 0 07 B AR 2 IR B 0 B B e T
BN (A MEL, SR 243k B S bR 4 il A B AR E
FHELE — O Ik
3.2 Tk AEHLAr Tk 4 K By B

TolkBESk A F - 0 Be il T — MR R G, X
M= RGO CEENE 2 Fs .

B2 DB F - 0 BEALRMG: RGOt

Eirh L, ik E BE (W) L Ly iAE CCD By
UG BE (R L, HRRTIRNG F - 6 GifElE, f,
i CCD Fii i A9 Tolk B Sk 5 R . e B AT AR s e
B L/Ly =f/f 0 BUEMR BT 2 pm, B
SRABEMG AL PR PR 18 3R s Fe/ NBE RS 1Y 8 BE AN g
KT 2 pm, BAERATUG R SRS pom (W
M) A 173 in(1 in =2. 54 em) [ 200 Ji{%
(1600 x 1200) #y CCD, AB2BAMMEICR ST A3 um

(WG ) XA R AL IR F - 0 Bifiip
Jo F100 mm AR A AV 5k BB £, = Ly xfo/L, =
3 x100/2 =150 mm,

Hit, HOSEE 535 Y AR BL A8 1 Dol
Bkt n] LA B P 2R RS RE
3.3 RAFFAEHEI

TERR AR FE AR ILAL 2 7 2 g B AR an A 3
JioR



oot 5 41 4b No.12 2009

1273

MR SURBHOCIIHIN TR 2R AL E

(e)

(d) (e)

K3 E b A% e

TEBR RS L5 R IR I3, — A DR B A (]
B, — A bR I LR T A s I A ] A 3 24 A2
P TR, — A 2 B DR A 41 35 3 A R 1) 37 L, T
WARPLEI I N B RE R B — D EFR Y + 7, Xk
LA REE A 3 (a) I B0 o [R5 A 2 i
BUEDR® + "By, A 3(d) (& 3 (e) YT
Do PR B DR AR WA RS E I, 1R 25 AN RE
—AE AR PR T8 BE (8 — 2, AN IR TG 0 LA
A+ TR R R BIAR A 4 TR 08 52 B 1 15
DL

K4 ERRT +7 B

U R R R ZE M T b WA B ) — 2, TR
ABAEANITE S E P 4 HTdRid 1,2,3 .4 B
SR TE TR, A% R RE B B MR AN — A A, 02 B
BiRo

B ATTE G IR EAR M IR TE . &l 4
AL, — 2578 b B R M LR AR R A A
SR B — 2R 2k, IO i TR IR Tk Bk

W B ER2E LA IR SR G AR, 2 A m] k£
(8 A RO A E o A% 2R 2 A RE AR + 7,
WL — A ZR A B %i] (‘@?chewé CCD fES:
BLHIR) 58, Bir PLiX %o (R[]I

/ﬂi/

g Ju,iDuEl’Jlﬁ,JﬁTlﬂ JEI’J“ + 7 T
BENKE UM 2, SEhr U T8
H9 pm,
4 HEEZH

A g VC LABEI G AL
4.1 WLE?‘?@ AR

0 3 A S T P e R T A T {E A AL B Y

8, NEHG h SO U R R R 2 7R 55, R4 5
HAEMWMEE

WL EUR AT LA R, 20 A HAE I Z 5, L
B ARERATI S MR R R AR A E,
WES Frs. XA E AR R O S
WAFAE ; @YEHRN BB L X 5157 ; B CCD A B A7 iR 2,
h T BAR RGAE S, SR L AR R g ity ik
O BEPLIR 2 .

B5 it e Fi
“ 4T AL
FRATAE A 1A% Ak 2 A 485 X 0 4 R R
+7 B R DUE B — A A + 7, BRIk
FHBBAN + 7, R fi— >0, PR A 5 Sk e iR iy ) Rt
FEFEG I RIER A, G ' RE R b B A, R
AT, BT LA FHEE I Pl + 7 AR g 7 I AR
Mo TEEAEIAEN + 7 Z)a, #HRIL N T
2, WHURAEFRIN ) DR I ek, B o) A R Je — 1
CRT(BREN ) EBRER AL RER— 5 1Y)
& IFETE R O — a4k B ) — R m P&k, X
FER BN SR IR Z ), R B B8E, 7 2515 3 28
LM d . FREM kT R B M4 i h k. X
FES + 7 BIOLE AT LUENL T o
4.3 FEBEHE
1R R R IR ARG O + 7 LB R
E,?M%Q%E’J{ﬁ@wﬁ%iﬁﬁﬂﬂo HE" + "B
R R ELRA AL E — 8. —8=Z )5, 58+
i ARG IEY — ML B Z 1R ) — /\%Mﬂ—é
i AB  RUCRHERT BIAS [F 7 B 1M, s —

4.2



1274

ot 5 4 sh

539 &

IR XA PTIE AR 4

2K LA

”JEZF TE WA AR AL B A IR A i ik e Ak 2

3], A SRz

AALFIA JTAIAREY B A3 AN

e AB, WTE A, B W5 2Z (8] /) o i ) 22 o Ji

AA+ (AB - AA) x (x —A)/(B-4).,

B ER B H R AT

5 REER

EIX LA 2

Zeat FRIRIEROE M IR EZ S,
EPRBERI I TG BEE AT AL T 3 wmo 7EARRGEH,

16 {3 DA %y 2 5 242 i R B2 s 1= , 72 B e FH Y
Tolv4s k1 £, 4200 mm, F - 0 B5M0 f, K
80 mm, CCD o R (8 Ly) 29 3 pm, Fir DL
N L /L, =1/ AU R Ly, =L xfo/f, =3 %
80/200 = 1. 2 wm, WA MMER SRR P Y
1.2 pm,

e 1 25BN 2 e B 38 F) 0 5 B S dh A
BRI AME R, R B Ay B R
i

*1 RBEHE
BAMER LB X=; | | R AR - i | MRSERE AR Bl | AMEEE(I6 (i DA f
V=% O RRRIR | om0 = o= | B V=R $7, BIFLH HAD =, 9o
Cpfirapm) | = =R (Hf ) (Hf7 ) Fi VDA = %7
X=0;Y=0 x =402,y =200 Ah=0,Av=0 H=0,V=0 HAD =0,VDA =0
X=0;Y=1000 x =400,y =200 Ah=-2.4,Av=0 H=-2.4,V=1000 HAD =3,VDA =0
X =0;Y =2000 x =385,y =202 Ah=-20.4,Av=2.4 H=-20.4,V=2002.4 HAD =25,VDA = -3
X =0;Y=3000 x =370,y =205 Ah=-32.6,Av=06 H=-32.6,V=3006 HAD =37,VDA = -9
X =0;Y=4000 x =349,y =215 Ah=-63.6,Av=18 H=-63.6,V=4018 HAD =72,VDA = -22
X =0;Y=5000 x =321,y =225 Ah=-97.2,Av=30 H=-97.2,V=5030 HAD =110,VDA = -39
X =0;Y =6000 x =300,y =236 Ah= —122.4,Av =43 H= —122.4,V=6043 HAD =150, VDA = -52
X=0;Y=7000 x =277,y =246 Ah = -150,Av=55.2 H=-150,V=7055.2 HAD =187,VDA = - 69
X =1000;Y =0 x =401,y =202 Ah=-1.2,Av=2.4 H=998.8,V=2.4 HAD =2,VDA = -3
X =2000;Y =0 x =400,y =218 Ah= 2.4 Av=21.6 H=1997.6,V=21.6 HAD =3, VDA = -27
X =3000;Y=0 x =398,y =236 Ah= —4.8,Av=43.2 H=2995.2,V=43.2 HAD =7,VDA = -53
X =4000;Y=0 x =396,y =254 Ah=-7.2,Av=64.8 H=3992.8,V=64.8 HAD =11,VDA = -73
X=5000;Y=0 x =396,y =273 Ah=-7.2,Av=87.6 H=4992.8,V=87.6 HAD =11,VDA = -95
X =6000;Y =0 x=395,y =312 Ah = —8.4,Av=134.4 H=5991.6,V=134.4 HAD =13, VDA = — 145
X=7000;Y=0 x =393,y =332 Ah=-10.8,Av=158.4 H=6989.2,V=158.4 HAD =16,VDA = -193
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