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Abstract In the course of studying the image quality assessment of photoelectric measurement equipment, the
influence approach of the high frequency component of image spectrum to image quality subjective evaluation of
the human eye and solving measures are analyzed. The clear image is processed by Butterworth low—pass filter in
frequency domain. Then the influence of the high frequency part of image spectrum to the human eye subjective
feeling is analyzed by filtering the image. The modulation transfer function (MTF) of defocus imaging system is
measured by using the canted slit method, and the corresponding defocus blurred images are evaluated subjectively.
Spectrum analysis and image evaluation of images acquired by the cameras with different pixel sizes are carried
out. Experimental results indicate that the images have more high frequency component, richer details and higher
clarity. Focusing exactly and capturing by camera with small pixel size are important measures to improve the image
quality of the photoelectric measurement equipment. Other influencing factors and improving methods are proposed
and the improving measures are put forward.
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(b) spectrum of clear image Fig.3 Spectrum of gray images after displacement. (a) Spectrum

of blurred image; (b) spectrum of clear image
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H P 4 T B D D e L R AR A T I PG 0  A A ERE k RURTE ME  R RE Y
DE WA AR BCE N 20 B, R A0 E 2 A BE 0 H , (R G T 37 58 30, 08 iz PT 450 1 W 8 3t (5030 R 2 T
W e BRI 3 B o DN UGBS A2 51 3% TRT RT LA & i, TR AR 0 i s PR 201 2 B T b i AR o iR
U8 WA AT LR S50 T S0 o B R R A L R R O 180 I gk PRI AR 5 D M N HR AR i B R 32 L
VAT, BeA BT B R R T I W R T LA B PR D I R e e A R B A, 3R

0411002-3



DI S S

TRy 1 1 11 A DO B AR A T v

4 S H I A RGO 52 i PR 2R DA

S LI 1R A O 2 R S8 T LU AR — A AR 3 s () 308 I A o2 A% 3ok oA I R e L AR 1 s R R
PE o OGH R R GE M MTF M 23 [8] 43 B 505 1 R AE TG R R B AN R 5 Ee )1 o [l — g
BFR G A A MTF (B % 57 5 55 19 25 [ 43 9 258 0] 2 I P4 2L A o e i 0 ik oy Rl g ) st B s i
& i it
4.1 FAESEGEWE K MTF % &0

Y L 1 A TR AR R A AR RS AT 30 2 A s AR SR A R B (S Bk S R A B
£ BE B A 208 S O6 I BE S | S A B TR A 2 O R R A AR TR AR AR A S N B TR
J3E AR Al R S F I i A IR R e R R R, R R R I R 0 0 R R B T R A B AR A D
iU A IR U R v 2 R Ay o A AN I B R e PR I R L RV b RO ] R R A S e T i A B R
PR,

Shy B LI A B AR A RS AL MITF B L et 15 4 RMGUTT e 2 WA — 8 Z B OC R AT T 5K
Ko T AT B R I A AL MTE AR 0, B A 8 T/ D AR R R G 7E L 36 = N iEA T 5556 .

FI I 2 [ Opties 23 A 19 4000 mm & 5l 2047008 B HARSEHEAT T MTEF I, SR R Bk 48 75 X R &R 4t
HEAT T MTF W4k, 5255 B i 181 5 577

A5 F2 58 MTF 5058 — 8O MEPLA 23 2 ko, i B 1724, Horp d ARG SF . Hirf, d=3.45 um
WU B A5 MITF #1450 5 144.9 Ip/mm o 685 5538 9 BE 1 B 48 A , AR BUR A RAS 1 e 4 BB R 6 s . 153
HUAG Z GE W26 B B PR A (LSF) R MTF 28, W& 7 7R o 6 4% 48 R A R AL i MTF (B0 0.278

515 MTEF il i o Rpkaeiz A
Fig.5 Photo of testing the MTF Fig.6 Image of canted slit
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Fig.8 Serials of defocus blurred image and clear image
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Fig.12 Image with different pixels. (a) Image of camera with 12 Fig.13 Image spectrum with different pixels. (a) Image spectrum
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