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Abstract Instruments are the main means of obtaining information and the support of the information industry. Obtaining
various information quickly and accurately is a major development trend of measuring instruments, and it is also an
inevitable requirement of the rapid development of the information age. Laser multi-degree-of-freedom simultaneous
measurement has significant advantages such as high measurement efficiency and simultaneous measurement of multi-
degree-of-freedom error parameters. It overcomes the shortcomings of traditional laser single-parameter measurement,
such as limited information acquisition and low measurement efficiency, and has become an important research direction in
the field of CNC machine tool error measurements. In this paper, according to the order of the integration of the laser
single degree of freedom measurement method to the multi-degree-of-freedom simultaneous measurement system, the
current laser multi-degree-of-freedom simultaneous measurement method and system are comprehensively introduced, the
advantages and disadvantages are analyzed, and the future development trend of the laser multi-degree-of-freedom is
discussed.
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Fig.1 Grating interferometer. (a) Homodyne grating interferometer”; (b) heterodyne grating interferometer™

% 22 A 22 T ¥ ALY Ry AR G700 o, Ry A
AN o Akt I A ) e T LA o S A
TV i, B O i S A K T K T
MW", 2K TN RS ZERGEZmE ", 368
0 0 00 7 U A A TR BRI SRR
(OFC) 1y 1 30 5 i 1 3 26 e o5, FLAE S8 % B4Rt 1
B H A p s s e B AR 4k TE S T A T — R
FRERELN . BB &L T Z2FET OFCH
DU BE 7 25, 0 < Joo 85 ) FH 1 95 AR A A X6 T o 2 A
B R R FEATBE B I, 43 BF 2R 1] 35 7 nm; Minoshima
R OF C 22 B 2 1] (9 44 45 4R 437 {5 8 R 450 i

TE 240 m (1) # B8 Ab K BE 3K 8 X 10 LA ; Trocha 25 il
Minamikawa % Fl| Fi 2 YA B 51 22 T 35 M 00 15 8 kAT
W5 3% 07 1% 30 43 B AR T 6 HA Ik v 8 S PN 56 1% 43
HER A I e sh AR L O R R e AR
WFSE A B AR — A R R
2.2 HEZEREWNE

L LR E R 22 RV T B8 Bl ) S R 4R i e HAR
AR B TR B, LG KO 4R R 2 R 4k R
20N R IR 22 R A W R AT

1) HEHE

THE BT R 0 B4 A T B 0 X R A Bl ) L

0312012-2



LA A, B 2 A UROT A AR PR A L
8 6B 07 5 T R ) Xt 2 5 2 A5 B i 5 AL ) T 2K
JEUR2E o %07k B Z WO RER LR 2= i
) 55 S, O AR R 2 SR T BAROL £F A% vk
SEHCRME LT B WOLHE G ZDRET 5, T REAS T BR
S 7B B ERAL W, )T G b B 1 O K AR AL
PR AL Rl s AL B R

2) Tk

T3 ELER B T 9 I T o O on U A S e AR 46

Optical sensor head
' Detector unit

Detector X+1 Detector X-1 !
Reference
grating :
' Half mirror !
Ury, :
€
Ury., :
Light
Usy., Usy. source |
y

Scale grating
(One-axis)

(@)

6055 3H1/2023 F 2 A/ ERBFEHE

G o CTe P AP A — 8 A B DGR, SO AR
k2 B MU R AR T AT Al 2(a) Y
7, Kimura 28 LUAT 56 ME R 43 06 J0 140 R 55 4%
FILH 20 BE SRl A2 50 il iy £+ 1 O OB T,
KT TS B AR B 2R BE Y A ROXT B R 25 43 il R
78 nm 1 82 nm. WA 2(b)" VTR, Chen 2 LR
LT IRAE S 43 oo, B R A S UG A A B
710 nm. Shi %™ L) Koster ¥ 85 /E h 0 0 % F1 4 &
i, B 55 o R s A B 17,7 nm,

®)

2 BT R () AR R s () IR B Tk

Fig. 2 Principle of straightness interferometry. (a) Two-dimensional grating interferometry””; (b) Wollaston prism interferometry"™”
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Fig.3 Measurement of roll angle by interferometry. (a) Heterodyne interferometry based on wave plate'”;

(b) light intensity method based on wave plate””
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Fig. 4 Measurement of roll angle based on diffraction grating. (a) Double grating interferometry™”; (b) grating double beam method™”!
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