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Screening of light environment evaluation indices

for ship night navigation

Huang Cheng,Zhu Jinshan
(School of Navigation,Dalian Maritime University, Dalian 116026, China)

Abstract: In order to objectively and comprehensively evaluate the light environmental quality of
the ship navigation at night and ensure the safety of the ship navigation at night,the concept and
source of the light pollution at sea were analyzed,the light environment evaluation indices of the
ship navigation at night were proposed, which should follow the principle of “dominance,opera-
bility and wide coverage”. On the basis of the principle for selecting indices, the theoretics of op-
tics, chromaticity and system engineering were used, 19 evaluation indices were selected from 3
aspects including navigator’s visual performance, ship collision avoidance and light environment
condition of ship night navigation,and the light environment evaluation system at sea was estab-
lished ; furthermore, the evaluation criteria of the brightness of background light, the chromatici-
ty of background light, the glare of pollution light and the flickering degree of pollution light
were given in the navigation light environment condition, which laid foundation for the measure-
ment and evaluation of light environment of ship night navigation.
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Table 1  Quality level of glare limits
Jo S5 R Pk By 2 Y
AGR & i) A H K B A9 L VE Ml
BGE &) PR R e B R, o A S BEOR ML AR T B R m A
COf 28 i) P58 SR A B AR T R AR P R A BOR T AR, TAR A B EE B
DO 22) PG SR RN T T 4R TP R B A SRR LU B TAEH W E X EE)
E(REMBR2)  TAEEARARTENEE—TAL RERE LR ARG RAR  58OR A []) — A5 22 8 F 09 % N X3
3.3.4  FHEARNMKE AT DL N R A R 1 AR R 12

VR DN R 2 R 3 U AR R T A T i
FEL VI AN BT ;40 T B S DT 2 i O 3 &, PR O
Az R Z A DA RRIERE O o S TR DA o XoF 25 B X 5% R i
27 HE I s W AT LA R R B R R B ok Ak
mE 1R,

Hz . fif B 32 490 5 I 808 8 B A 5 A A T R fik . 24
IR R AT % 35 3] 40 Hz DL E B 8% 58 3 AR R 8L 50
Hz DL b A R R 58 2 B0 A JOnE . 1 20 T T Sl Tl
AT AR 22 TN MR B89 52 016 Bt RS WLAT L 3X BB AT O Ak T
N MR A0/ DX 4 A A 00 A 8 5 1 288 16 B4 58 UK

1-0 B o O B TR 0k 25 7™ 52 ) 725 3t N B3 {5 L 5] kA o
0.8} I 57 5 2 Bl N B3 LB 4 BE D7 5 A B[R] A T
= ol bR A A 25 (o A0 8k i 3, 3 B2 B Sk A IR 5K
§ R A TR N R AR SN L H T E W
2 o4r S U7 DR O 4 5 22 0 5 0 U L e 3 e 1
0.2} fo E WM =4,
L AR AR S TR o A A FR
C Y Y B3 KEE A LN SC B 28 i L 76 JE IR BT A 45
REE [N o B BB 45 5 6 S 1Y A A 7 DR B 5
Fig. 1 Visual sensitivity coefficient curve PEN R F R 840D TR ILE 2,
A SR 01|
I
2N PR FHAARERE T SEIRE &
Tk
\ | (x| | %] |2 e
2| [ | 2] [ ‘ al 2] |&] 25 |E| )| )] ] R
sl DR| V| | 5] R (2] |8 (] (B0 (2| (5] 5] || [ | ] (|| |
| Ll L L2 ™2 s L e el ] |l (] ]| |
e Bl B |f sl » g g g DA B )
A | 2] ; B Pl Dl Dl VL Dl el [l L] | |
B2 RFETNER
Fig. 2 Evaluation system for light environment
4 R (SR L M8 3 A% 5 5 M O T AT

A i B TS g i ME s K Ok B AT
e 4R T 8 UM AR AL ' B0 58 DA 4 B B A
0 JU ) = S L R R AR R R B S T 5 I R TG
f O R G TR IR 7 A FE A 1 HRCJE )

PG IR 46 1R 3 R Ty IR 1 19 A TEA 4R
b EESL T EOCRREE AN IR R . XS ST R
ARG PR 35 00 I e 5 B A . o T A oI O TS
JeXt AR 22 A B AT — s M BIE S



NG 2017,38(5) B

B A AR B FR ST A 15 R O .

809 -

TR E .

S E WK

[1]

[2]

[3]

[4]

Saraiji R, Oommen M S. Light pollution index (LPI) .
an integrated approach to study light pollution with
street lighting and facade lighting[J]. Leukos, 2012, 9
(2):127-145.

Zhu Jinshan, Sun Licheng, Hong Biguang. Influence
of background brightness and dazzle on collision a-
voidance of night navigation ships [J]. Journal of
Dalian Maritime University, 2003,29(03) :48-51.
K43, INSE L, HE RO, 5 5T BE N B2 X R AR
JOFY RO ) 52 0 [ . R 3 ¥ S5 R 72741, 2003, 29.(03)
48-51.

Weng Jianjun, Zhou Yang. Analysis of impact of light
pollution at sea upon ships navigation safety at sea and
countermeasures [ J |. Journal of Wuhan University of
Technology : Transportation Science &. Engineering,
2013,37(03) :549-552.

SR, A BH. W LI5Sk 0 B2 4 0 5 i B
XF AT LT ] s TR 2 2 e L AL S T AR
MR ,2013,37(03) :549-552.

Li Yin. Study on impact of light pollution at sea upon
ships collision avoidance at night [ D]. Dalian: Dalian
Maritime University,2010.

ZREN. 3 G i Y X B AU A A S 5 e A WF 5 (D],
R RS2, 2010,

Zhu Jinshan, Sun Licheng, Dai Ran, et al. Sea light
pollution and some amending proposals for the cur-
rent “international regulation for preventing collisions
at sea”[J7]. Navigation of China, 2006(02) :29-33.
43 PN B T I8 65 Y RO AT
B 1 B Al #0000 ) (9 48 SC 2 DL LT . o 1A T, 2006
(02) :29-33.

(6]

7]

(8]

9]

[10]

[11]

Ji Zhuoying, Shao Hong, Lin Yandan. The effect of
adaptation time, adaptation luminance and glare on
contrast of human’s eye[J]. China Illuminating Engi-
neering Journal, 2006,17(04) :1-15.

Z2 G B EL ARG W 3 IV I TR] L 5 B RN RZ O
Xof AR Ho B 1 {52 w9 R LT . BB TR AR 4,
2006,17(04) :1-15.

Zhang Duo. The processing of lookout information and
the occurrence of maritime accidents [ J]. Journal of
Qingdao Ocean Shipping Mariners College, 2011, 32
(04):1-4,13.

TRER M LG R S EFERM R
T 3 A B E B R R, 2011,32(04) 1 1-4, 13,

Li Sen. The study on the speed limitations of vessels
[ D
University, 2015.
ZEAR. AEAAUE AT BRI AT 5T (D], K R
FHRK2,2015.

The Illuminating Engineering Society of North Amer-
ica. The iesna lighting handbook[ M]. 9th ed. Wash-
ington; Mark Stanley Rea, 2000.

Shi Fenzhou, WangYu, Bao Dehai. The effect of il-

in the port Dalian; Dalian Maritime

lumination light source’s frequency flicker on vision
function[ J ]. Chinese Journal of Nautical Medicine and
Hyperbaric Medicine,2001,8(02) :72-74.

AR E FE LA . OO0 IR Y 05 IR X A B e
LI AN E RS R R R BE AR 4R, 2001, 8
(02):72-74.

Gao Zhonglan. The preliminary discussion of flicker
problem for electric light source[J]. China Associa-
tion of Lighting Industry Lighting Journal, 2015
(06) :15-18.

[N = N [ Bl DR Pz S I L S = R
2% ,2015(06) : 15-18.



