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Laser Step Diagonal Measurement for the Estimation of Three-dimensional Volumetric Errors
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The laser step diagonal measurement is a method for the identification of all the volumetric
error components, including linear displacement errors, straightness and squareness errors by
using only a laser interferometer and a flat mirror. This research first discusses inherent and
critical issues with the conventional formulation of the laser step diagonal measurement. Then,
we propose a new formulation of the laser step diagonal measurement to accurately estimate
the machine’s volumetric errors even under the existence of setup errors.
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Fig.3 Influence of misalignment of laser direction
Tablel Error scale of misalignment of laser direction
x = Rx - Rx Spm
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Fig.4 Measured and estimated volumetric errors

(Top: PX (X) , middle: PX (y) , bottom: PX (Z) )

B 4( b))z X i 8o X J7 oz ik oiss P, (X) o
FIEMEREEZ7~7. X=120mm | iob\’C BAEE L TEHEX
JRAFEII+Tum & L2, V=P RIESRIC X A EEREME
%Dumf%émmﬂb,%%®ﬁﬁkﬁiéﬁﬁ%ﬁm
“7.8pm E7gofe. B4 Y #ifEBIRE D, X R
u%ﬂ%@wifkép(”@ﬂﬁﬁ%%T?
Y=120mm (28T, FEROERIIC LD RERB R, 5
SEE119um OENALNDDICH L, 8 LTI
X ARIERREDOET+HL.Tum 720, FBHEICL Y TV
EERLEZ. B 4P Z i8R0, X FoRahirE
N DEETH B P (2) oFiEik Rz md. fkoERt

L ARERIIL, Z=120mm I2BWT, FEHE & +17.8
um@#wﬁ%ném HLT, MELLETFECLAFEE
FERFH42 m OEL Y, FAHEIZIVEVEER L.

P.(Y)., P.(2)icovTiz, BlollEss mv-iE
e, FEERDLBIIITORN-T20T, BELEZFE
O RIEREFE % B \CHRGET 5 2 L I3 ER R TiTsETw
2. LvL, FESHBNC S X 72 RE I O 2 RE 2 &
HA_THFICREVDT, B 4178 LS bNg, Mk
D FERED i@ RAIZIEWEEBZOND. BEEYH 2T
OWVFTHUTEBNT S, EROERILIC L 2 RERM RIS,
WELEFHRICLAREHERRS, BHEE LT s
12, EViEWEEMRREE R L.

5. %5

L—W 2T TRHRHE OER O ERILIZB N T, 7R
BRBIZHEWVWERE CERWRITEBRENRND Z L2 TEE
FINZR LT, ERBERRBFETL5M4TTH, MR
FEA LV IEHICFREST D700 LWFEARE L.
N = TR X ERGICHEERITY, EAEE L
THATZREL DOHBRIZ L > T, BELEFENEROE
AT LT, LV EWRIEREZFOZ L 2R L.

23 3k

(1) Wang, C.: Laser vector measurement technique for
the determination and compensation of volumetric
positioning errors, 2000 American Institute of
Physics(2000)

(2) Ibaraki, S., Goto, W., and Matsubara, A.: Issues in
laser step diagonal measurement and their
remedies, Proceedings of 2006 Intl Symp. on
Flexible Automation(2006)



