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A survey of white light interference vertical

scan measurement algorithms
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Abstract: White light interferometry is a special interferometry technique that uses white light with a certain spectral
width instead of monochromatic light as an interference source. According to the characteristics that the coherence
length of the white light interference signal is short and the coherence peak is very obvious,the interference signal is
obtained by the vertical scanning interferometry. The coherent peak addressing method is proposed based on the verti-
cal scanning measurement,and has high calculation accuracy and large applicability. In this paper,the 11 algorithms
of the coherent peak addressing method are divided into direct solution method, envelope curve fitting method and
weighted average method. The advantages and disadvantages of various algorithms,as well as applicability and limita-
tions are analyzed by simulating each algorithm.
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Fig. 2 Simulated white light interference signal
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Tab. 1 Performance comparison of various algorithms

Accuracy | Effection of | Computing Noise
/nm | step length | speed/s effect
Interpolation 15 stronger 0.162 stronger
Center of gravity 0.03 weaker 0. 153 weak
Fourier 0.7 weak 0. 447 weaker
Gaussian fitting 0. 002 weak 0. 401 weak
Hilbert 0.02 weak 0. 195 strong
Polynomial fitting 10 strong 0. 189 weak
Wavelet 0.3 weak 0. 585 weak

FOET W A RIER I & R RS,
JRZ I T A RO B R AR TR I R 2
FOET W RIE M A L, W 2R 52 Pl 2 /Y
ZEPFRIERET 6 B F718 B 95k, Rl R 2 Fh 5T
EHAHR . TR A DG T IR RE R
TR TE 21 R X 4 R OGN O B BT
BRI SL .

AR 05 LA AT 1 T L i 4538 - OR T AHSCE 1 |
23 AU FEAH L INEAE ek MR AR SE BRI J5
2% B TR AR HOCIRS B B O T AR
JT, AT SR A T LR s AR TE A (15
T UL PR ST 1) LA S8 Aot T S BN, 5900
PR, R I e BRI A I OO R YR
FCrPORE RS VR DN RS E AR s @ AT ARG
SRk A5 VAR A SEST 1 32 9 25 K 0 5% i
AN ATTF RORARIE OL T 5 @/ B A8 fhe i /N A%
Hk M R UEGL BA B0 1 W A B BRBE T, ol
TR s W P AR X AR D

S 30k

[1] Yang Jun,Pei Yapeng, Liu Zhihai, et al. Accurate meas-
urement of arm length difference of fiber Mach-Zehnder
interferometer[ J]. Journal of Harbin Institute of Technol-
0gy,2007,28(9) :1060 — 1064. (in Chinese)

W%, FERENS , X 506, 55 OLEF Mach-Zehnder - #7X
R ZEROR BN &[] 05 7R3 Tl Ry 4 4l , 2007,
28(9) :1060 - 1064.

[2] Yang Tianbo,Guo Hong, Li Dacheng. A Survey of white
light scanning interferometry algorithms[ J]. Optical Tech-
nology,2006,32(1) :115 — 120. (in Chinese)

MR, B, 280K 8, F G T 0 I 5 1k 250k
[J]. Je245 AR ,2006,32(1) 1115 - 120.



ot 5 4 s

No.8 2020

HHERAE AL TR E R R AL

905

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Liu Xuelian, Feng Baohua, Lin Bin, et al. Research on
SAW detection system based on optical interference tech-
nology[ J]. Laser & Infrared,2018,48(4) :464 —468. (in
Chinese)

X OR AR MR, 55 SR TR IR 22 4 T W HOR 7S
RIEPATI R GEWT [T ] WOt 5205h,2018,48 (4)
464 —468.

Liu Gangming, Yu Xuecai, Ren Huaxi, et al. Three-dimen-
sional shape measurement method based on laser shearing
interference[ J ]. Laser & Infrared,2018,48 (4) .464 -
468. (in Chinese)

XDEHT, Ree A AR, 45 BOL I U1 T3 =482 50
M T]. 654148 ,2018 ,48(4) 1464 —468.

Hu Chaohui, Yang Ting, Qi Lu. Design of lazer frequency
and power control in atom interferometer[ J]. Laser & In-
frared ,2014,44(6) :614 - 618. (in Chinese)
W, Bl 0T & IR T O R O R AR 4%
Hil RGBT [D]. ot 5 404, 2014, 44 (6)
614 - 618.

Ma Long. Research on white light scanning interferometry
method and system [ D ]. Tianjin: Tianjin University,
2011. (in Chinese)

S, A T INEITIE S RAENHTID]. K
HE L KRR 24,2011,

Deng Lingjuan. Research on measurement system and pro-
cessing algorithm of white light interferometry[ D ]. Hang-
zhou ; Chinese Metrology,2013. (in Chinese)

AR FE T35 AR B I 2R 5 5 Ab PR VR I W5
[D]. BT« o i B, 2013.

Akira Hirabayashi, Hidemitsu Ogawa. Fast surface profiler
by white-light interferometry by use of a new algorithm
based on sampling theory [ J ]. Applied Optics, 2002, 41
(23) :4876 —4883.

Groot P d,Lega XCD, Kramer J, et. al. Determination of
fringe order in white-light interferometry microscopy[J].
Appl. Opt. ,2002,41(22) 4571 —4578.

Groot P d,Lega XCD Signal modeling for low-coherence
height-scanning interference microscopy[ J]. Appl. Opt. ,
2004 ,43(25) :4821 -4830.

Groot P d,Deck L. Surface profiling by analysis of white-
light interferograms in the spatial frequency domain[J].
J. Mod. Opt. ,1995,42(2) :389 -401.

Deng Qinyuan,Tang Yan, Zhou Yi, et al. High precision

[13]

[14]

[17]

(18]

[19]

surface topography measurement based on white light in-
terference frequency domain analysis[ J]. Chinese Journal
of Laser,2018,45(6) :106 — 112. (in Chinese)
HRERTT, e, F %, 55 5L T FOG T 5 B3 A 1
KiREFR L I & [T ], [ 0L, 2018,45 (6)
106 - 112.

Wu Yujing. Research on surface 3D shape detection sys-
tem based on white light interference | D ]. Nanjing: Nan-
jing University of Technology,2017. (in Chinese)
KT BT RGP = 4B SR R S
[D]. Bt f At T K% ,2017.

Chen S, Palmer A W, Grattan KTV. Digital signal process-
ing techniques for electronically scanned optical fiber
white-light interferometry[ J]. Appl. Opt. ,1992,31(28) :
6003 -6010.

Ai C,Novak E L. Centroid approach for estimating modu-
lation peak in broad-bandwidth interferometry [ P]. U. S
patent ;5633715 ,1997.

Wang Wencheng, Xu Jiangiang, Si Shuchun, et al. Appli-
cation of an improved center of gravity method in the ex-
traction of optical strip center[ J ]. Photoelectron Laser,
2005,16(10) :1239 — 1242. (in Chinese)

FSO, PR, W AR, A — RO Y O TR
LR R R LI ] e - #0l, 2005, 16
(10) :1239 - 1242.

Zhang Xiaoyan, Wang Xiaogiang, Bai Fuzhong, et al. Im-
proved gray centroid method for extracting the centre-line
of light-stripe[ J . Laser & Infrared,2016,46(6) :622 —
626. (in Chinese)

TN, E ISR, AL, S B T O IR ELO
Jerlr bR R [T ] ot 54045, 2016,46 (6)
622 - 626.

Shi Lili. Research on measurement of microscopic surface
topography of objects based on white light vertical scan-
ning interferometry [ D ]. Nanjing: Nanjing University of
Technology,2011. (in Chinese)

VAT T 5 G A T s I ) R oW 3 T
TEARMBTFE [ D]. B at . F At BT R%, 2011

Wang Jun. Application of short-phase dry light interfer-
ence in measurement of crystal characteristic parameters
and microscopic surface topography[ D]. Nanjing: Nanjing
University of Science and Technology,2010. (in Chinese)
FIE BTG T AE &R PRI 2 BRI RO 3 1h1 T2 35



906

5 RS AN

750 %

(20]

[21]

[22]

[23]

IR BB D] et Bt LR, 2010.
Park M, Kim S. Direct quadratic polynomial fitting for
fringe peak detection of white light scanning interfero-
grams[ J]. Opt. Eng. 2000,39:952 - 959.

Liu Bo. Research on 3D microscopic contour measurement
technology based on white light phase shift interferometry
[ D]. Harbin : Harbin University of Science and Technolo-
gy,2013. (in Chinese)

XA BT GRS T P05 i R a0 = HEIOULEE B )
HORWIFEL D] WK Wy /R TR BT, 2013,

Deck L, Groot Pd. High-speed noncontact profiler based
on scanning white-light interferometry [ J]. Appl. Opt,
1994 ,33(31) :7334 - 7338.

Hart M, Vass D G,Begbie M L. Fast surface profiling by
spectral analysis of white-light interferograms with fourier

transform spectroscopy [ J ]. Appl. Opt. ,1998,37 (10) ;

[24]

[26]

[27]

(28]

1764 - 1769.

Larkin K G. Efficient nonlinear algorithm for envelope de-
tection in white light interferometry[ J]. Journal of the Op-
tical Society of America A,1996,13(4) .832 —843.
Recknagel R J. Analysis of white light interferograms u-
sing wavelet methods [ J ]. Optics Communications, 1998,
148.122 - 128.

Bankhead A. Surfaee profiling apparatus| P]. UK Patent;
GB2386417B,2004.

Liu Gan,Shao Xinjie. Denoising of structured light stripe
image based on wavelet transform[ J]. Laser & Infrared,
2017,47(11) ;1433 — 1437. (in Chinese)

X B T /N A2 8t 114 45 1 6O 2% R 25 e
L[] OB HL04,2017 47 (11) 1433 - 1437,
Sandoz P. Wevelet transform as processing tool in white-

light interferometry[ J]. Opt. Lett. ,1997,22.1065 - 1067.



