Opto-Electronic Engineering Art|C|e

% ¢ x 4

20185 ,5545% , B 7 A

DOI: 10.12086/0ee.2018.170553

%?L“"@ CCD HR#AYAEAR&E AR
ﬁ%ﬂ: ERS

O, AeE, FER, KAEMK

116026

TE: AT ZIFHNEMARAATEL, WA PN AR BRI ey Bm T A, RET
—A A1) B & CCD ABHUN B AL B 697 ik AAENURIE R A ki § 2 E SANAMG X AKX, T EE
AFE LS B RF AR ZARMAEAFE RGB 69X A X, BEAFE EHmaeth % 2 X ¥ o) RE A, REHZTEN
FARX. BIKE I A KR T A XIATEVIIE, 45 REBEF E N EAAMRARIRE 2 LR TITH,
FHAEARGHE.

KRR IR AR HEAN; FEAMNE; BLAFTE

FESES: TH741 HERARRRRD: A
SIAR: B, k42E, 5%, ¥ A THE CCD MMM AMBMAIRFEZEMNE[J]. 2, 2018, 45(7):
170553

Brightness measurement of ships navigation at
night based on color CCD camera

Huang Cheng, Zhu Jinshan®, Li Zhirong, Zhu Jinglin
Navigation College, Dalian Maritime University, Dalian, Liaoning 116026, China

Abstract: In order to measure the light environment of the ships navigation at night better, so as to lay the foundation
for the evaluation of the light environment of the ships navigation at night and reduce the impact on the safety of the
ship's navigation at night, a method of measuring the brightness of the sea light environment by a color CCD camera
was proposed. Based on the principle of imaging, the relationship between brightness and camera parameters was
deduced and the chromaticity calibration experiment was used to fit the relationship between the three-stimulus
value and the standard RGB. The brightness calibration experiment fits out the unknown parameters in the formula
and then the brightness measurement formula was determined. The port of Dalian Newport cruise terminal was
chosen to verify the measurement formula. The results show that the method can measure the brightness of the light
environment of the ships navigation at night, which has high precision.
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Fig. 3 Digital image photographed by color camera (F=5.6, T=1/15 s)
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Brightness measurement of ships navigation at
night based on color CCD camera

Huang Cheng, Zhu Jinshan®, Li Zhirong, Zhu Jinglin

Digital image photographed by color camera

Overview: With the continuous improvement of the industrialization and urbanization of human society, the light
pollution at sea was increasingly affecting the safe navigation of ships at night. In order to better measure the light envi-
ronment of ships navigation at night, and evaluate the light environment to reduce the impact of light pollution at sea
upon ships navigation at night. Making foundation for the safety of the ship’s night navigation and laying the founda-
tion for the urgent need to choose a measurement tool to measure light pollution at sea. Aiming at the limitations of
current light environment measurement tools, this paper proposes a method of using color CCD camera in combina-
tion with digital image processing technology to measure the brightness of the sea light environment. Firstly, starting
from the principle of a color CCD camera, combining photometry and colorimetry the theoretical theory analyze the
feasibility of measuring brightness and determine the photometric parameters that need to be corrected. Secondly, the
relationship between brightness and camera parameters was derived based on the principle of camera imaging. The dig-
ital image processing software was used to extract the brightness and color information from photos. The Chroma cali-
bration experiment fits the relationship between the tristimulus value of the digital image and the standard RGB. The
luminance calibration experiment fits the unknown parameters in the relational expression and then determines the
luminance measurement formula. Finally, the measurement formulas of the waters of the Dalian Xingang oil tanker
terminal are validated by examples. For a wide range of water CCD camera shooting, in order to avoid the occurrence of
a large measurement error, the captured images are divided into regions. These regions are subjected to brightness and
chromaticity calibration experiments, and the brightness of each region is measured separately. The brightness values
obtained by the standard brightness meter and the color CCD camera were compared and analyzed. According to the
analysis results, comparing the accuracy of the domestic standard luminance meter, the error of the method meets the
standard of the second luminance meter and is close to the standard of the first luminance meter. The results show that
this method is feasible for measuring the light environment brightness of the ships navigation at night exhibiting high
accuracy. This method can be used not only to measure the nighttime light environment of ships in port waters but also
to measure the brightness values of offshore light environments in other areas such as fishing areas and marine engi-
neering work vessels, which puts forward some problems in the experiment and lays the foundation for follow-up re-
search.
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