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Design of Offshore Oil Field Security System Based on
Thermal Infrared Imager

DING Ming-hui

(Kunming Shipbuilding Equipment Research and Test Center, Kunming 650051, China)

Abstract: Because of the advantage of all-weather monitoring, the thermal imager for an offshore

oil field security system can monitor the pipeline- and cable-buried submarine area effectively whether

it is in fog or at night. An offshore oil field security system based on an infrared thermal imager is

designed. The components of the system are given. A single infrared thermal imager system and a

combined system consisting of an infrared thermal imager and an automatic Identification System (AIS)

are designed respectively. The display and control software for the combined system is designed.

Key words: infrared thermal imager; security system; automatic identification system

0 *Æ
��
�������
���
���

���	���
����	
�������

��	
�������������
�	


���������������� (–273.16◦)


��

����������
��	��

� 3 µm∼5 µm � 8 µm∼14 µm ������
�

��������
 !
��	������

���
�������
��������

���"�#�$��	

1 @A+BCDE
1.1 %F

��� �!"��"�� ��
��

��� �&�!#"��'�"���( 

��#$�)��'�"�	���
���


������'�$
%&�%
�&'*�

+,�()� 270◦ 
'(	*�-%&��'

�&���������%&.+�#�)'*

+��	�&,,-�"��-�������

��/
). /!&,������.��

G0HI�2014-12-29

JK1L�MNO (1986-) �P�QRSTU�VWX�,YZ-./0[1\2]^30
E-mail: 617478@qq.com

Infrared (monthly)/Vol.36, No.3, Mar 2015 http://journal.sitp.ac.cn/hw



4 36 5�4 3 6 � � 27


� 1 /0 	

1 1 "23421#32541

1.2 _`a5

��� ��!6�36�#$36�!#

36���36�$736 5  �	6�364

85�%766�8&�()
�����(

��,(96078�	#$3689:'�

%#$�,'� �5�%��989:'�%


;(�()�,
):�<:
��,;(!

#*+,;9�!#36�48;=�#!#�

��*+,�9��<�=8�>?�
"�

�#!#	��36�=8
����76


"�!&����� CCD ���
-;(*�

7	.>�/<� AIS � ���
>8=,�

?���� ���0�+@@6�AA�,	

��� 
B�
� 2 /0	

� =8 HJK–3CMZ451W?(1
���

��>?@+! 3 µm∼5 µm	B(Æ!C2�C

DE3(1%(1
4%5�B(Æ5D
A

6! 320×256�785���@+! –20 ◦C∼+45

◦C �
� 3 /0	

1 2 FGEB91

1 3 "2342

1.3 _`Fbcde

���
�����GH-C��!�:�

-:��;�DEI"�#���
�J<5

%&.+
�K���#�� ��H5F��


LM���%&��.�	+9�N
��

���G*+H%&.+
-E@+�'(H

%&��K��
=-:������.+- 

��"�#����H���	
LOI��

����.�	+9�-��(!&
JI�H

�"�#Æ>�()�H�"
��	

� �(6C�!Æ>�AA�PIQK

�(6C�

(a) Æ>�(6C�?�J��I"�!*

K�'*�L@E!&
L*'	-�N!&E

9M798@EL*'�()���I"
Æ

>	

(b) AA�(6C��-)��I"���

M@R#S
TA9�?!&JUH���()

�H��
(9��	

(c) PI�(6C�8B�-�6�8&


PI�(C5�(!&
JI�D-����


94�NO78��N� �.P
��QV

WNX�-CYE<� ZG[5R�	

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.3, Mar 2015



28 � � 2015 � 3 �

2 fg7+Bh8ijCDE
\]S^F� �ÆG!&O>�
���

�� CCD ���
NO�94�PQ7�_H

� �`Æ>�(6C�M798!&L@
L

*'	�Æ>�F��
�-)�TI�R�`

AA�(6C�a9J'TI9K��.P��

*K�S�TU)Æ>�(6C	V8BJL6

�8&LPI�(Wb9�� �`PI�(6

C�cK8B�-�PI�(C5�(!&


JI�
����� CCD ���
94�NO

7	V8BXYPI�(C59�� MZ[Æ

>�(6C	� 4 !� 
�(NF�	
��

���!\O��� 9��� Æ>[;�L

*'�#��cK��-�UIV(.-)�

W.PLTI�a9d]!&�JI�F�


eTI	

1 4 ^"2FG2PXQ_1

3 7k AISlm+Bh8ijCDE
���`��F���.PE'
f.=,

ZY��R�,M���S����eTI�

+S��TM� 
$U	�aOIgb� 

(Automatic Identification System, AIS)�-� GPS

�Oh�#(9RXE'���-� VHF �i

��.+LO��
&��c�Vd+@��


'*��W�@R�X�7&j���YZ
�

���� AIS 
��� ��Q�$e()�

.P�"
��	

3.1 noZ[pqZ\]

[@.P��^
����\�f]�g

k@+��E_
����
]�! lonA, k�

! latA,.P��
]�! lonB,k�! latB,.

P��l��
�����Qg)U 0◦ m9`

)U^�! dir aI�_f).!

dir = arctan((lonB−lonA)×cos latA÷(latB−latA))

(latB > latA)

dir = 180+arctan((lonA−lonB)×cos latB÷(latA−latB))

(latB < latA) (1)

3.2 bc\]r[

YZ� @_�� AIS TIn&!���

���� 500 m @+��@#R�M� 2 `	

YZ� 
�().^3�
�� �a�V�

Æ>�(6C<5�9�*� AISTI�MS�

_f.P��
^�HJUH���LJ' AIS

TI9K��9� h�`AA�(6C	AIS

TI
b]a��UIV(TI	L�(NF


� 5 /0	

1 5 bcFG2PXQ_1

Infrared (monthly)/Vol.36, No.3, Mar 2015 http://journal.sitp.ac.cn/hw



4 36 5�4 3 6 � � 29

3.3 sbÆtr[

io@_
6�8&cC5ÆG��(9

60�AIS &j�TIJ'��(Wb 4  ��


� 6/0	��(960 �ÆG
����

CCD ��
(960
 AIS &j �ÆG��


jd&j���
Oh&j
TIJ' �Æ

G
�TI� AISTI9K
J'
�(Wb 

�ÆG�,):� AIS ):�PI�(Wb	

1 6 pPqe2dfg

4 uv

�3�
�����
����^ AIS Y

Z
��
���� �#h@_�L�
�

���
�().�#hei	j�Ak�-�

AISTI��QRXe�(
������W�

�
��	H� f�rl;
�%&�s8�

LAdhmn
��$�	

gw<=

[1] kl�mnXophoq"2342ipqjk�

2lm [J]. xnop,2014(12):87–89.

[2] trq�sr�uts�tm"2B4uviuv

qwvx�2lmwjr [J].yzs{,2005, 24(9)

:49–50.

[3] xyw�zxy�ytzm AIS {z|{{2|{

uv�� [J]. u|v}}w,2005,10(1):37–41.

[4] t|}�sx}�syz�tm{|AIS}}2~�

Æt~�~p~�PFG [J].~~��,2013,37(3)

:193–196.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.3, Mar 2015


