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Dual-band Transmittance Measurement of a Certain Type
Infrared Fiber Image Bundle Based on Radiation Calibration

ZHANG Fan, CHEN Hai-yang, ZHAO Song-qing, WU Gen-shui

(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: Since there are not test standards and equipment for the waveband transmittance of infrared

fiber image bundle in China at present, both a thermal camera calibration method which takes fiber

aperture angle and fiber diameter into account and a dual-band transmittance measurement method for

a certain type fiber image bundle are proposed. To ensure the calibration condition and the aperture

angle and diameter of optical fibers to be consistent, two apertures of 8 mm and 62 µm in diameter

are set at both ends of a cold shield respectively. Then, the waveband to be calibrated is selected by

inserting a band filter in the optical path. An infrared thermal camera calibration model based on least

squares is established and is used in the calibration experiment. According to the calibration results, the

transmittance values of a certain type optical fiber image bundle in the wavebands of 2.0-2.6 µm and

3.4-4.8 µm are measured. The average transmittance is greater than 70%.

Key words: calibration of infrared thermal camera; optical fiber image bundle; transmittance; radiation

measurement

� !"�2016–01–13

#$%&�1Æ (1990-) �Z�[\]2^�_`�34abcdefg'hij5kl6m

E-mail: zfly1990@163.com

Infrared (monthly)/Vol.37, No.3, Mar 2016 http://journal.sitp.ac.cn/hw



7 37 8�7 3 9 � � 37

0 :;
���������	��
�����	

�

�����	
����	���
�

�� [1] ��������
��������

���������
�����������

�������������
(������

���������������������

��������������)��� [2] �

��������������)�����

����������� *��! [3] �

� ��"��
��
��  #��

���$ !�� +�!!�""�%"#&

$� �'��()# 1�#$()�%$�&

""���%�%���'&"�'*(�&

�+)�,)'�� �'�"��
�'�

(�*�"�� (��%�%���+��

��-��&�),''&���"�
*)

�*� [4] �������"��
�
!�"�

� ��+.,��-�

1 no<pqrs.

1.1 /0123456789

, 1 --./.0+//,

%�%"��
�0%0� 1')�11�

 '����"�,�21�2-��	�%

�%�2�3�
41�3,��2�3���

�.56���+��4!%�%'����
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DN = R(τaLt +La)+DN0 = RτaLt +(RLa +DN0)

(1)
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, 2 --.@AB<=

� �4AA0� 2 ')�� '��6

�&"6># HGH ECN100 �<3�:# 50 C

� 550 C�DE# 150 mm×169 mm �'��#

0.98 �6�&"�C6FA��D?�?E��

GB@%�A�-F%""��?EHGI�

CB# 20 mm �C��AD�%�%� ��

.E# 50 mm �F2FH�� '��D�A

�CB)��DBEA�# 62 µm �
,FA�

?E!F1�?EG 15 mm��?EC,6I+

CB# 8 mm ��AJ��AJ�CB# 62 µm

��D�A'7�H"I� ���DBI�

� ��# 2.0 µm∼2.6 µm � 3.4 µm∼4.8 µm �

GJ����JKH10�)�"�����

��+�)��� [6] ��?EC6L+' �

��K�J� 2.0µm∼2.6 µm ��K�J���

�# 0.745 � 3.4 µm∼4.8 µm ��K�J���
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C 1 2.0 µm∼2.6 µm DEFGHI

URPZ ([) UR/.VZ (W·m−2·sr−1) S<TUWX@/.VZ\ W·m−2·sr−1) VJQ
360 0.00582 0.00434 18618.73

380 0.00783 0.00583 18630.95

420 0.0135 0.01 18670.35

440 0.0173 0.029 18705.85

450 0.0195 0.0145 18724.94

C 2 3.4 µm∼4.8 µm DEFGHI

URPZ ([) UR/.VZ (W ] m−2 ] sr−1) S<TUWX@/.VZ\ W ] m−2 ] sr−1) VJQ
130 0.00213 0.00187 18632.25

170 0.00451 0.00395 18742.86

210 0.00845 0.00741 18905.67

250 0.0144 0.0126 19177.26

270 0.0183 0.016 19317.15

290 0.0228 0.02 19476.56

310 0.0281 0.0246 19686.2

330 0.0341 0.0299 19945.74

, 3 2.0 µm∼2.6 µm ^_S<TUWX@/.

VZRVJQ@WYXS
, 4 3.4 µm∼4.8 µm ^_S<TUWX@/.

VZRVJQ@WYXS
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� 2.0 µm∼2.6 µm ���@939#

f(x) = 10460x + 18570

� 3.4 µm∼4.8 µm ���@939#

f(x) = 46260x + 18560

2 tuvwxyz{|K}
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C 3 LMNOPQROSTHI

b.ic/.VZ (W ] cm−2 ] sr−1)
dBURPZ ([) b.ic0+PZ ([)

2.0 µm∼2.6 µm 3.4 µm∼4.8 µm

450 422.51 1.39×10−2 7.23×10−2

-Z������/3�7$, 4 �

C 4 UVWX 450 CYZ[ST\]^HI

f^< b.ic/.VZ j-eg. j-eg.icVZ f^fe
^_ (µm)

[kf (W ] cm−2 ] sr−1) icVJQ (W ] m−2 ] sr−1) g (%)

1# 18673 9.88×10−3 71

2.0∼2.6 2# 1.39×10−2 18677 1.02×10−2 74

3# 18671 9.69×10−3 70

1# 20979 5.23×10−2 72

3.4∼4.8 2# 7.23×10−2 21104 5.50×10−2 76

3# 21081 5.45×10−2 75
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