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Absolute Testing of Rotationally Asymmetric Surface Deviation
with the Method of Rotation-Averaging and Compensation
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Abstract The rotation method is an absolute testing to obtain rotationally asymmetric surface. A compensation
method based on rotation-averaging needs a different rotation measurement besides N equally spaced azimuthal
measurements, which is called N + 1 rotation method. The losing surface of rotation-averaging method can be
obtained with the additional measurement data and Zernike polynomial fitting. The theoretical formulas are derived
and the validity of compensation method is simulated. The impact of additional rotation angle on algorithm accuracy is
presented. The experimental result is consistent with simulation very well which proves that the losing surface can be
compensated effectively by this method with an appropriate angle. Compared with the rotation-averaging method,
this method can greatly improve the testing efficiency and accuracy by just adding one additional measurement. The
compensation ratio is 0.61 and the accuracy is improved by a factor of 1.
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Fig. 1 (a) Rotationally asymmetric surface of simulation; (b) error of rotation-averaging method (N=4)
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Fig. 2 Simulation result with error. (a) Error of rotation-averaging method (N=4);

(b) error of N+1 rotation method (N=4)

M L(h) FHIEN 2Ca) W] LA H 4 IRie e T 3178
WAk 2= ZH 5 Z 5 M5 Bk 2 RMS 40 5l
0. 44736 nmA 0. 44799 nm, 7] W, g §% 3 £ 3% X £ &
A O 108 22 A SRR BE AR /N o BT DA SR 22 K IR &
IR THTTE DA K 52 56 v 2R 0 R B3 MR 75 5 | e 1 g A a2
2. M N1 UCE % ¥R TR BN I IE e 1% 22 2 ), iR 22
RMS M 107" nm 275 Jy 0. 121 nm, X & [y # Mz
T S 3 2ok 5 8 e 400 1 7 A B 00 BT DL B X e
WREMBURER R, HEEKE 41 REFKES
4 RGREE 3 A L iR 22 RMS B |y 0. 45 nm 38 /)
0. 12 nm,tznl‘lé‘lzma)%n 2(b) W N+1 Res: k1

SRR I it P B RCRMEE T A TIE | 44 o G DURG 2

BRI iE 2 71 B ) R B 5 A TR BT S A
ELHERF  FH S [ 1 T 5 i1 B 43 0 11530 1 4 A Oy 40
MYTETE . iR 25 RMS {8 5 g 5% /1 B2 1 S RN 3 B
e BT 40 TR HERS 90° 2 J5 FEAR I » 1T JL-F- B 41K
TH L T AR 1 BEAE 90° A2 47 (857~ 95" ) IR 14 1 22
K. TSRS A /N T 5 HOR AR 22 A kL
AR WS R, X 4+ 1 WOiess i, 75 T A
WA 80,120,160 ZETHIE . i€ 4% FA BE N BETE 22. Sm Al
30mGn FAEHO AT, BB AT A 78 S B i, AR
i M IR 0 8 A B 5 35 (Y R o B

Lok

Eogl

wn

Z 0.6l

8

5 0.4 *,
0.2

T
»

T
v
7

b
1
1
]
1
I‘

1

1

[

r
{
f
]

4

0 1 I T |10
0 10 20 30 40

50
Rotate angle /(°)

60 70 80 90 100

B3 (5 E 40 T TR 22 5 e 5% A B R AR

Fig. 3 Relationship between the calculation error of 46 surface and the rotation angle
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Fig. 5 (a) Tested surface obtained by the rotation-

averaging method (N =360); (b) rotationally

symmetric surface of Fig. 5 (a)
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Fig. 8 (a) Testing error of rotation-averaging method
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method (N=4)
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