£60% FEIH/N20023EFE5H/HMAERBFEFHE

e EL RIS SRR R Oy = DR AT ) A R
M (B2 H RG5O 5 PMD ) R GEIR 2240 I 5T 2 6 7R 1812877 A i B 5 Bartsch 453 1 £ 1Y

It Bl St FFIHE

YLy B 07 0 2 i 7 A vl % 125 DA 0T S R 2 b £
BRIV FRE BREY RAR

UM ROt B B TR B & M OR B B [E BET R, VIR 2R 2150065
IR R 2 TR A e O 2 s FOR S S QA MO A HOR B 28R 5, VIR SR 2150065
Aemta EALR AT, Jbst 100094

FEE AHALI BRI AR (PMD) 1 R I o 3 i A B R bt (LCD)PE M B2 & . T LCD M2 )2 15 454 & % &%
U R 7 A AT I I SR 5 Ak B0 A S A T R ) e 2R RS I DAL I X K e 1 2 MEAT SN A IE o AR
4 LCD 11 22 )2 15 B 45 44 7 £ 8ROl — AN AR 1 45 3005 IR )2, B2 S AH A 19 PMID A5 T8 E 47 375 B )23 119 158 25 70 BT RLRMEZ . 5 4b
P55 N B PMD H I 5 bk o - T R S BR T B L 5 R 1E AT A2 A AR B0 A LG, 0 S P Y O AR 2 25 (RMS) #9082 T
20%~40% o T AME DT 3 /N Bt PMD Wi LCD 3 B J2 37 55 8000 41 2R (1352 22 , #M 5 1 T E RMS A B35 0/,
iRl T 5SS i o MUNTTh AT

KEI AL, W S MR RITAR ;s 4R YTt RORAME

FESES 0436 XEkFRERS A DOI: 10.3788/LOP220962

Refraction Error Compensation of Transparent Layer in Single-Screen
Phase Measuring Deflection

Li Linfeng"’, Huang Qitai"”, Ren Jianfeng"*, Hou Mingyang’
'School of Optoelectronic Science and Engineering & Collaborative Innovation Center of Suzhou Nano Science
and Technology, Soochow University, Suzhou 215006, Jiangsu, China;
‘Key Lab of Advanced Optical Manufacturing Technologies of Jiangsu Province & Key Lab of Modern Optical
Technologies of Education Ministry of China, Soochow University, Suzhou 215006, Jiangsu, China;

‘Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China

Abstract Liquid crystal displays (I.LCDs) are used for projection in phase measuring deflection (PMD) surface shape
detection. The multilayer transparent structure of the LCD refracts the light path, generating positional deviation errors.
The error requires point-to-point correction to improve the final measurement accuracy. In this study, an equivalent
transparent layer was modeled based on the LCD multilayer transparent structure, and a corresponding PMD model was
established for analysis and compensation for the transparent layer. The standard spherical mirror and flat mirror were
detected using a compensation algorithm to PMD. The root-mean-square (RMS) error of the surface shape decreases by
20%-40% compared with that before compensation. The error caused by the refraction effect of the LCD transparent layer
in a single-screen PMD can be compensated using the proposed method. The RMS error is decreased, and the detection
result is closer to the actual surface error after compensation than before compensation.
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Fig. 1 Schematic diagram of phase measuring deflection
(PMD) structure
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Fig. 3 Phase gradient mapping of refraction effect of transparent

layer of display screen
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Table 1 Experimental instrument parameters

Model Resolution Pixel size
HIKVISION . i
CCD 4000 pixel X 3036 pixel 1.8 pm
MV-CE123-10UM
SAMSUNG ) )
LCD 3840 pixel X 2160 pixel 0.16 mm
U28R550UQC
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Fig. 6 Plane flat crystal surface residuals before and after compensation. (a) PV is 0. 83 pm and RMS is 0. 15 um before compensation;

(b) PV is 0. 59 pm and RMS is 0. 12 um after compensation
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