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Fig. 2 The generic form of autocorrelation Fig. 3 The irradiance signal P, in a subaperture versus the
function of an extended incoherent wavefront tilt {; in the subaperture
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Fig. 5 The masks generated by processing the object irradiance distribution shown in Fig. 4, where (2’), (V')
and (¢’) are the results of clipping the contrast of (a), (b) and (¢), respectively. The image resolution
is 512 by 512 (pixels) and the grey scale levels is 256

R. Bd@), (0)RE)FHRE@, (b)), OSBWIHEZ EHER. FrlR W AR
BREREBRTHREEAERMNTH, SER=(Hk, PO~ V. 3HBEANKEE—REN
0; VpW/3~ 2V, /3 EAHMNKEE BRI N V,./2,2-V,/ 3~V . BEERNHEKEE—REN
Vo Be4b, V. BRFEBREENRKAXKEE. AE S@), OORCEHTTURY, BPAFR,
B, K=FHKEX. SEEERA, ARWERABERRWHEXESR, HG@REQ,
WHRBOFACHREC, HENENIRRHERAN. I—ZRIEAKESZAROMN
kB RERAT] F 4k 34 VER T HESTIR 6L T 06 K4 .



83 RFRF: AT RETFABEAFRENHERBACERNRRNLE 1069

4 RGN RMERER

BFABMXBEA SRR LRRBEME 6 iR, RES, WHELMUTHERLE
WEGRERM ARTHEY REGAELS. BUREEM SR X4 LK T %R BATHF.
BE L BYCKE BIr R ESKNFTX, EERFVER LERBFEE M LR BEM,
BWREERFE L WRITEE L, FFESHOEREWHE BARBAMERBT £, HEBMART
(EHFEKRHDHSM EER L Bl LHAEAN BIFRAER. B5% L HBELREERM,
WX, FEASCHEE P RRBPIEM[D L. BRELWEEMESER L. WAIAEES, W
F-REAREBTRE. HME D ZANFRSBEELRAFSHENNENEFS, UERTE
SHRESHHALE. WERAHEXEE DHENARRAGESHEN —EBENBER
5. ZHEEGFSH MM —BEREFEREE, —BEAMERXRLTRAMREN. 8
EHRAKB/HSFHESHFEFROEIFELE, HARSTRENFTEIE. F5RX/DABER
Ré#F LRV BERFRBREARED . HHASE M E PZT (F 3 T8 F £ KaT A,
His M, &6 L 5 BH QAN TREER M. #3), BEET M. fCERE S fM
FLAHKRME D ptERR AR W 5% R B AT BT AL 89 SR 85 8 {5 5 K/, BPHTER
BEEIRMBAT, SEEER M. X5 # 5% A& R 2.

P L chopper

6&? | M, L2 p Dre-ampl.

'S-“\ . =

& . i »

\\

/7 | J | | usdilloscope
| ————t motor

. i rmmgc monitor
| L | . {ock-in|
_| |

M, _ CCD eamera

computer and inage card targel structure
Fig. 6 Experimental setup
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Fig. 7 The wavefront sensing curves ploted by the experimental data (a. clipping mask, b; normal mask)
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Theory and Experiments on the Correlation Wavefront Sensor
for Extended Object Adaptive Optics Corrections

. Deng Luogen
(Department of Applied Physics, Beijing Institute of Technology, Beijing, 100081)
Cao Genrui Yu Xin Zhou renzhong

(Department of Optical Engineering, Beifing Insitute of Tecknology, Beijing 100081)
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Abstract Wavefront error measurement technique using an extended incoherent light
souce is investigated. The principle of extended target correlation wavefront sensing
employing an irradiance- transmittance type of mask is analysed. The problems of
simulation and selection of a target in laboratory experiments are discussed. The methods
of generating the mask images from the target structure and of preparing the experimental
masks from the mask image are explored. Typical results of the mask images generated by
processing the object images are given. The effects of two different mask on wavefront
sensing are compared. The experimental reaults which are agreement with the theory
analyses are obtained.

Key words wavefront sensing, adaptive optics, correlation technique,  solar

astronomy, optical information processing, image processing.





