FE: PERFR
Eh: PERFRKELFRBINSIERR

HERENRFS
E4: Wk

B O BRAE | English

ek TR 2013, 21(11) 2980-2988 ISSN: 1004-924X CN: 22-1198/TH DOI1:10.3788/0PE.20132111.2980

AWHE | FWIHS | SRR | mEaaR [TERAT]  [DCH]
5 BRH

FH T 1 30 74 10 [ B4 A2 B CC D4 RS s

ERL>, 81, BribE%k1,2

LUK BPREE S TRE2E, {95 #5{210093;

2 MR BIL R BB RE, {195 T 212000

W S TEEIAEE (LDR) BB RERL AN s AT E (HDR) BMR, W5 T xt i —3% 5347 2 It 4 sRHDREHZ I A
PEH T A RGN G ARIE  (CCDAR IR B b E Tridie Nyl 02 5 M0 2 5 B S Bk if 294 SR, R T R IREIR S M4 B g
PRAL, Z%RE R R T CCDAR IR W B I 2 S R . FR 221G T R B, AU R B3 4L A A RS 3 22 (EMOR S A AL . il 1%
Tei TR P 01 R 2 )RR B T P s L g 3 A T R S PR S T e R B 45N 40, kT e et kA QR R A 16 A QA 11 96
ffiLevenberg Marquardt(LM) 5 iidn MUAERRECKIFS L. S0 ah BRI, KI5 EEIE A KNS BB S HA AR, A0 R 2k
13477 B ZERMSE €\[0.0022, 0.0163\], HJEHi T39%~90%, AbHIN 4% T 38%~56%, 7433|[{IHDR-LDRMH] [ 6 s 7
TLDREMGFHIA EFERFALE,  FL A IR0 535 0 v

bR ARG CCD O REMISRRE  AEE e

CCD irradiance calibration algorithm for HDR image acquisition
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Abstract: To acquire a High Dynamic Range(HDR) image from the Low Dynamic Range(LDR) image acquisition
equipment, the HDR image production technology was researched based on different exposure images in the same
scene. Then, a CCD irradiance calibration method which doesn't require low noise images as the input was proposed.
To avoid the deviation from the global optimum solution by excessive number of parameters, an energy function with
fewer parameters consisting of the parameter model of CCD irradiance response curve, a residual penalty function,
and a weighting function was proposed. The energy function was optimized by a low fitting error EMoOR parameter
model, squared residual penalty function suppressing image Gaussian noise, and the weighting function balancing
image noise with deadline domain interference. Then the parameters were solved by minimizing energy function with
Levenberg Marquardt(LM) algorithm which switched from rapid iteration to accurate iteration. Experimental results
indicate that, with different number of model parameters and intensities of image noise, the response curve fitting
Root Mean Squared Error(RMSE) €\[0.0022, 0.0163\], the accuracy is increased by 39%-90%, the processing time is
reduced by 38%-56%, and the obtained HDR-LDR mapping image is more similar with LDR image sequences and all the
details of bright and dark regions are visible clearly.
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