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Measurement method of MRED of color imaging system
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(1. School of Optoelectronic Engineering, Xi‘an Technological University, Xi‘an 710032, China;
2. Xi’an Institute of Applied Optics, Xi‘an 710065, China)

Abstract: MRED with a low precision usually can be detected by a subjective way which is based on
the human eye observation before. In order to improve the measurement accuracy, a new objective way
based on the theory of Barten module was built, which was one model of Contrast Sensitivity Functions
(CSF). Four—bar target pattern was received by color imaging system. After a series of processing such
as color space conversion, Fourier transform and CSF processing, the chromatic aberration on the
CIELAB color space was calculated when the chromatic aberration of the test pattern reached the
threshold value determined by CSF. Both of the two results tested by the subjective and objective way on
different spatial frequencies of the four—bar target were recorded and compared. The results show that the
value got by the subjective measurement method is consistent with that of the objective. That means the
subjective measurement method based on human visual model in this paper is desirable.
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Fig.1 Diagram of observation angle on 4—bar target image
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Fig.2 4—bar target color images of different spatial frequencies
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Fig.3 Barten model
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Fig.5 Schematic diagram of data processing
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No. Objective Subjective
1 3.488 3.791
2 3.510 3.810
3 3.532 3.901
4 3.481 3.825
5 3.520 4.018
6 3.531 4.059
Mean 3.510 3.901

Standard deviation 0,~=0.0212 0=0.0706
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Tab.2 MRED of various spatial frequency

Objective Subjective
Special freqcuffncy/ MERD, Special freqcuffncy/ MERD
cycle (") cycle«(°)™
10 3.510 10 3.901
20 4.228 20 4.573
30 5.101 30 5.307
40 5.730 40 5.927
50 6.702 50 6.839
60 6.962 60 7.103

1 NI BN LI R 7 I A DUAT A S
[ AR 0 10 cycle « (7)™ A5 A SE 30 Kt . o0 B 3%



% 54 T

MNE HERBAARDTHOHELZN T T EMR 1637

W 2 LI i 7 s 1 22 193 Jzs /N T 3 O R T ik
PRifE2%, 3150 B Rl et v 1 % a0 T 1 s R
TN, BV 2R S R T e, T B A

2 XL T T 2 22 A ORI T DUAT R P
5 WEE RGN SRS S
PR S HADR 8 JELRE 7 R L2 BT A S (1% 2%
AFDGE - 00 i, UL 7 T AR BR T A
FRBI ABIRZER KRR T AR R, AT S8
FeE e AR R 4RI LA By vk oM 7 2 [ A %
420,30 ,40 .50 .60 FIEHL T, 451e AR,

iz FH MATLAB K508 &, 0F 20 ik ith 24
HARBNE 6 FiRmi &G, WM &G L
Tl DU (025 B2 RS R AR fh a3, DL R PR
D7 25 R X E

10
o+ MRED curve
8 F
7
g 6
<s
4
3
2
1
10 20 30 40 50 60
Spatial frequency/cycles(°)"
I 6 U4 Mk

Fig.6 Fitting curve
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