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Measurement of Parameters of High-order Aspheric Ringy Surface

SONG Junru, LIU Dali, XING Hui
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: In order to measure the asphricial parameters and arc hight, taken the lens distance measurement
as goal, a method is presented in this article which can calculate the generatrix equation through polynomial
fitting. Through discussing the scanning path of aspheric surface, analyzing the relationship between the
measurement data and the theoretical data, normalizing the measurement data based on coordinate transform,
the data processing is transferred from space into plane in which the generatrix is solved. The relationship
between the parameters of the generatrix fitting equation and the standard equation is comparative analyzed.
The mathematical expression of high-order aspheric parameters is derived. The testing result of an
high-order aspheric surface indicated that the scheme is reasonable and feasible. The fitting precision of rise
can reach 0.001 mm which meets the testing requirement.

Key words: high-order ringy aspheric surface, generatrix, arc height, aspheric parameters
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Fig.1 Structure of a primary mirror of an optical camera
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Table 1

Theoretical value and fitted value of the high-order asphericity parameters

arc height /mm Kk

8 term coefficient 6 term coefficient

4 term coefficient 2 term coefficient

17.842 0
17.841 0

Theoretical value —2251%X107"

Fitted value —4.720% 107"

—1.407X 10"
—9.957x10

3.6306X 103
3.6313X107°

—4.11X107°
—4.386%X107°

K2 UKL S EH A E S EIS

Table 2 Theoretical value and fitted value of the aspherical geometry parameters

Curvature o
) Eccentricity/mm Eccentric angle/”
radius/mm
Theoretical value 137.72 Ax=0.015, Ay=0.02 36.4
Fitted value 137.691 AXx=0.012, Ay=0.018 28.9

294



FHalE F3WY

201943 8 RRESE: M IEH

Vol.41 No.3

URIAEERTH 225 (19903 Mar. 2019

0

-50

v -100 100 «

K10 40 BFEkh 4 rhia) £L 5 $odls 23 18] 7 A
Fig.10 Spatial distribution of data points on the generatrix

curved surface generated by fitting generatrix

1}
o

=50 50
¥/mm AW % fmm

BT LA R TS IR ER T
Fig.11 High-order aspheric generated by the generatrix

K12 S mkAERkms = A
Fig.12 Diagram of the high-order ringy aspheric surface
B 12 s NI m IEER T, Horh PP'QQ KR
FEERI R EAL, T oot F R BURH S 20 & AL bR
RMBUWZE, REAUTE B ESE4 OB b, A7EHIR
Jah Z A L. ARERT LAY RS Ot OB A MK
F4%F£POB, £POB=/POA+a.

DATH 5 1 2 348 R=100 I ZE e 7% h TFT At

K OB=15, Ti#BIzEL#30 (B PQ=30) HIfL, L
BN 0.3, WLk b5 Z fhi/N e LPOA=
15.89°, ZPOA KT a. Hla=1', N /POB~/POA
+a~~15.907, ¥ £POB i NAT(6), 13EIfI4AFR IR
ZE2)4 0.003, &R0 28 0.5, AR ZE
79°0.5"/1'=8.3%o0, ot EHE e i b PR = HEE R e AL,

NP IAER, BORAEMTR ), ANy ZPOB=
ZPOA. 7 8] L i 0 T T K4 Ak 2 ) 2 10 ] 2 s

4 ZEig

BT RS A AL 42 2 A8 i IR BK
G5, SCRAER T = AR bRl BN LI T 43 H A2 1Y
B2 R s VAN D BV 2T R A e 7 Pl 1
T e ot Kt P e, 3t T ot 22 IR & SR AR
T IR AR BRI e % BFER T 5, HES TG T RE S hR
HETTFES B R NG &R, R] 5 AT Rt SR i AR BK
MR Mz e, il JEERMREEE . e
UCAFER R S 45 SRR Bl A RS B, A P
AEESR, RPN ARRR ISR 17— 2 BT AT 1A
Mgt S0 ERARRR I G B R A . A2 5 it

— I

S 3k

[1] kMg, 5%, BA—. ZRlimsla 506 28000 € 55 ).
JERMEMRARFEZIR, 2006, 32(9): 1091-1095.

ZHANG Xi, HU Chunhua, CHEN Wuyi. Quadratic surface fitting and
uncertainty analysis of fitting parameters[J]. Journal of Beijing University
of Aeronautics and Astronautics. 2006, 32(9): 1091-1095.

[2] EREH. =AebrtE I AU W AE BRI ST (D). I3 I8 MK,
2013.

WANG Jianming. Study on aspheric surface measurement using
coordinate contour measuring machine[D]. Suzhou: Soochow university,
2013.

[B] 7AHa, Y, FEPE. KRB ARBRIE 3 B B it — R 7E 26 I oA
[7]. JETFE, 2005, 32(1): 1-4.

WAN Yongjian, FAN Bin, YUAN Jiahu. An on-line measuring technique
for lapping large asphericmirror[J]. Opto-Electronic Engineering, 2005,
32(1): 1-4.

[4] HUANG Dagang, ZHANG Heng, LEE Shah Rong, et al. Shape
measurement ofasheric plastic lens with large angle[J]. Chinese Optics
Letters, 2005(9): 516-519.

(5] PR, SBI0, EIRE. ARBRTIR N B AR 5 R h 2k 0 & AT 7
[7]. FEHHIFE, 2008, 19(10): 1201-1204.

GUO Yinbiao, GUO Jiang, WANG Zhenzhong. Study on Measuring Path
and High-precision Curve Fitting Algorithm for Axisymmetric Optics[J].
China Mechanical Engineering, 2008, 19(10): 1201-1204.

[6] ZFR. =AebrREALA LA 50 KRB IE[D]. K R

Tl +2A 47183, 2004.

LI Chun. The surface matching and the measuring head’s radius

295



4

201943 B

148 3

a s HOR
Infrared Technology

Vol.41
Mar.

No.3
2019

(7

(8]

9]

[10]

(1]

296

compensation of coordinate measuring machine[D]. Tianjin: Tianjin
University, 2004.
EARW, BIBER, BhEJe, 5. ROGHINK b i T Hoh R A XU A (1]
FEANLEE, 2012, 34(3): 1-4.
WANG Yinhe, YIN Xiaojun, YAO Chunlong, et al. Study on curved
surface acquisition and fitting in reflector test[J]. Optical Instruments,
2012, 34(3): 1-4.
B EFIEREAYIRIT. MISIEM]. J5IH: FRM = AL,
2004: 1-5.
PAN Junhua. The Design, Manufacture and Test of the aspherical Optical
Surface[M]. Suzhou: Suzhou University Press, 2004: 1-5.
FRZEGR, HAF X, RIEL, . OCE R Y R 2 Wk AR
AEETFEE]. ERUREFER, 2011, 32(6): 242-247.
ZHANG Jungiang, DONG Deyi, WU Qingwen. Treatment of surface
figure error and rigid body motion for mirror/lens in remote sensor[J].
Chinese Journal of Science Instrument, 2011, 32(6): 242-247.
FRERE, AR, AFRRT BRI 3R 22 K R L), M ESIE
AR, 2003, 39(6): 26-30.
ZHANG Xingxiang, REN Jianyue. Inver solution for measuring
aspherical mirror error[J]. Aviation Precision Manufacturing
Technology, 2003, 39(6): 26-30.
LT, FBAE, KL, & HAARERET ST I th AL bR R WX 2
HAA RIAD]. SMSERE TR, 2013, 42(10): 2800-2804.

[12]

[13]

[14]

[15]

[16]

GUO Lingling, ZHANG Xingxiang, ZHANG Liguo. Influence of
coordinate deviation on parameter fitting in testing off-axis ahpherics[J].
Infrared and Laser Engineering, 2013, 42(10): 2800-2804.

BORWI, EFO6, F@i. WNEEWEARTS ). HRERS
¥ TIE, 2008, 6(3): 212-216.

HUANG Dagang, WANG Baoguang, XIN Yunzhui. Calculation of
aspheric parameters from measuring values[J]. Nanotechnology and
Precision Engineering, 2008, 6(3): 212-216.

FGERFRCE R EERE () M) duxt: A5 HARAL, 1996:
207-214.

Department of Mathematics of Tongji University. Higher Mathema-
tics[M]. Beijing: Higher Education Press, 1996: 207-214.

Mayer J R R, Mir Y A. Trochu F, et al.. Touch probe radius
compensation  for  coordinate = measurement using  kriging
interpolation[C]//Proceedings of the Institution of Mechanical Engineers
Part B Journal of Engineering Manufacture, 1997, 211(1): 11-18
PRE:f. Tl EHRME T E[D]. il RS HEARTREY b,
2005.

CHEN lJiwei. Study on industrial measuring data fitting[D]. Shanghai:
College of civil engineering, Tongji University, 2005.

ERD. SMRHM]. dbnt HERFE AR, 2002,

JU Yuma. Linear Algebra[M]. Beijing: TsingHua University Press,
2002.



	¢�•/201903�(crop)
	290-296-201707009-‰Ê�-¯bØ!^�bÂp—KÕ-ñ⁄¡	ÿb
	297-2019tÛ˜•à-�°1

