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Development of a Plate Flatness Meter Based on Laser Moiré Method

Jiro Matsvo, Takumi Muramatsu, Toshiyuki Matsum, Takaaki Kawakam: and Hayato Kanavama

Synopsis

be measured to a high accuracy of £1.0mm(2¢).

Key words : moiré fringes :
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image processing ; flatness meter ;

: A plate flatness meter based on the laser moirg method has been developed. A large grating is installed above a plate
transfer line, a laser beam is directed through a concave lens onto the plate on the transfer line.
conform to the surface profile of the plate are formed on the plate.

Moiré fringes that
The flatness of the plate as it is transferred can
moiré topography ; shape memory alloy ; plate.
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Fig. 1. Principle of moiré topography.
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Fig. 2. Configuration of plate flatness meter sys-
tem.
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Table 1. Main specifications of optical system.

Classification Item Specification of performance
Large grating | Effective area | 5m(transverse direction) X
2m (longitudinal direction)
Grating pitch | 1.5mm
Tension Tension mechanism using Ni-Ti
mechanism shape memory alloy
Light source | Type YAG laser (Q-switched)
Wavelength | 532nm
Output 450 mJ/pulse
Imaging Type Superhigh-sensitivity camera
system Image tube SIT tube
Optical resolution 2.5mm (Az)
conditions Inclination 1.0°
of sections
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Fig. 3. Configuration of light source system.
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Fig. 4. Moiré grating.
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Fig. 6. Original image of moiré fringes.
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Fig. 7. Ridge line tracing method.
(a)Maximum points in light quantity distribution.
(b)Results of moiré fringe recognition.
(c)Results of shape reconstruction(contor line representation).

73

8l .



MR 812 k& %R Vol 79(1993)No. 7

PUF, R(5) & vt ¢ (x) 2R 5 KK EFH 2 5,

c(x) A 1/2b(x) » exp( (X)) wrererverssmeemninennn (6)
LEGIE,
g(x)=a(x) +c(x) * exp(j2 zf,*x) +c(x)*
 exXP (]2 7y o) wreereeeeeeee e (7)

- -

s, TITxBERMZEERT. R(Ee7—) 2%
ez ERXNER[T2,

G(w):f:og(x) s exp(—jwx)dx
=A(w) +Clw— 2 zf,) +C* (00— 2 =f,)

22T, KXNFIEERx BT 2 22M k&R RZ b v
PRT, X1 ) 7T EEBMEKL L AELOFS ICHNT,
a(x), bx) DEALIZFEFE QL2 TH Y, ¢ (x) DELD
FILWaBRH»THs, LT, (8)KD=2DAR
ZhvidFxF o) TRERLCS Y EECLSBEI RS,

220, EDX ¥ ) THREEL IR T HETDARY
FvClo— 2 xf,) DAZED L, ZhZf /70 EEZL
T 7 bLTC(w) #7185,

IOOLTHRONLC(w) P02 BHRE LT 7Y HZ#HR
T25ZLEED(6)KDe(x) K% 5,

¢ (x) =tan"'(Im[c(x)]/Relc(x)])
SO MELED X)) FTBEL IS ¢ () Z KD B EWTS

Fig. 9. Results of shape reconstruction(contor line
representation).

74

%, Fig. 6 D% 7 — Y ZZRFH TROIAME ¢ (x)
#Fig. 8 \=/nT, Fig. 8RB —7T, B¥+z%mT, i
M X)) BR (D TEZELICS ) CERIx) CHEAIT 2 E
THAN, R(DTHETE 26X E— 220 +2 3 TOME
LR 6w, ThbbERh(x) /a3l ksizon
THIAHG (x) b DB BB —2ZBB LI BH T+ 2z MEDTRS
MEDPEL B, 22T ID227MUDHIEZIT MG (x)
FEfMECE L, X(4) L 9BHRh(x) 2K E 5, Fig. 9
BRETLER PESHHRIOR (EEiHEE 1 mm) TR,
24443 WHOD LR

7 VEERAEO B L BRI, BOEED
BEBRSTH 2, HMRHOERL V IBEKRS Y H 5 JBMEHE
BREIZC 6, 7— Y ZRBRERER S PO L oY, &
ELRHENHONS, 3612, BREBIHEZLRDORK
RKEMBEDADE S LK T 6 T FHURLR ST AL &
LADEMLT, 7—) 2RBRGENRE L L TERIR
T OVERENEONSL, Z2ITHREMIIY—) & REY
BRHEL,
2-4-4 TR DFEHL

KB FREFHIM2mROT, —ELHFRKEEDET v
ME/BLBIEETERC, 22 TERFHAIC.mTDT v
ZTIEER Y AR, FHEBGTERELTLICE, 2h6
DKL, —HOMRERDOHEKERD T 5,

HAEMCIE, v WMo e THOBEOREE %A
DEEDRBHBOET v —EH LU o v, L
P LERICE, WAL 3HROL TP LEEHF L T
AL v,

2 ZT,FigloTmT &3 87 v P TOHERRIZEA
BIERDBAL & RN (10) THERE T 5,

B X df, . df, |

100 =6+ [ LG @t g
Fig.112i§2.0m X £ 34.5m (%% 3 10mm) DOHRD €
T viatHERE b, Fig 120K OB R 2 /R T, Fig 12133
WMRER PG, OPRT T A0, MEOMMTED L T 3,

fi (x) f(x) : Estimated

shape

—”,—4”f:2x)
X
+L
1 w;(x)
(Dz(X)
Weight
function
0 x

Fig. 10. Shape connection by weight function.



(a)lst image (b)2nd image (c’)3rd image

Fig. 11. Example of change in moiré fringes.

Fig. 12. Results of shape connection.
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Fig. 13. Transfer equipment.
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Fig. 16. Measuring accuracy of plate flatness meter.
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