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An Adaptive Adjustment Algorithm for Dynamic Range
of Infrared Camera Based on Kalman
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200083, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Kalman algorithm is widely used in the fields of target tracking, wind direction prediction

and nonuniformity correction. The prediction of scanning gray value of a linear array camera by Kalman

algorithm is proposed. According to the real-time scanning of the linear array detector, the change in

the gray level histogram is derived and normalized into Kalman’s formula. The statistical distribution

of next time gray level is measured quickly by a recursive method. The integration time is predicted

indirectly. Finally, the adaptive control of the dynamic range of the linear infrared detector is achieved.

Several 8 bit images are used to provide simulation environment for different scenes. Then, the gray level

distribution statistics in neat stage is predicted quickly and stably. The result provides an intelligent

solution for the scanning of the linear array infrared camera.
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x̂k̄ = Ax̂k−1 + BUk−1 (1)

P̂k̄ = AP̂k−1A
T + Q (2)
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Kk = P̂k̄HT (HP̂k̄HT + R)−1 (3)

x̂k = x̂k̄ + Kk(Zk − Hx̂k̄) (4)

P̂k = (I − KkH)P̂k̄ (5)

%� !�	�4�!H#8:PQ�&

�"�FC� ��F��MQ���� (1) �

A�2#� 1 
�@R K �>
S� 0∼255!H

#�R���� (4)�3+��� K-1�> 0∼255

�
�
S!H�R#�D58 K�>
S�9

��!H�#R�F�58� (4)*@� K �>

0∼255�
�!H�R#����I<GH�8

6���43� (3) �� (5) ���!�EJ�

K�I
��$%"#J�� �@$%"

#����#��$%-���!H�R# 

�
� ��,�


2 jz{k|}I~
2.1 lFmn'oG

$�TN"���
�O�=����?

'�P�"���
��$#%)�HL [5] 
�

������������� �%-���M

�/9�Æ��8:;��KQR0�IJ9

,�L"�(��"�FE	��8:US��

��� !
�L�� MATLAB MK�N�

�!���$T@M����M�


 4 �:�� 256 !L���� �

N(N=1 	 2 	 3 	 4 	 5 	 6) ���(35

�1O !� �MN�%-��M� �/

9�VN��0-/


(a) (b) (c)

(d) (e) (f)

A 4 UVNPQROOP

Infrared (monthly)/Vol.38, No.4, Apr 2017 http://journal.sitp.ac.cn/hw



q 38 r�q 4 � � � 47

:MK��5��%-���M� @&�

5�� �#��45��
C N;� 3 ���

!� ����"��;;(#�/��*Q�

!���
S�����	����ST�5

*$;�>WUB


2.2 PpQR

�-MK/�K0�W !; �1

��<�43�2�<= ��W���;"

�"�FC� � � !�&��"# �

 �VN���-/�MN��- �� 0∼255

�
�"#S/


: 4 � 5 ��X@�����!�8

6��� �$%>��"�F#/�+8�

#��� !"# �=*86R�580+

��� ����OI";9���Y 


������	�(�����86���T	

6Z����
�+��#���(�5@$

%�>��"�F��F��$R-�� 0∼255

�

1�*�� !PÆDL�FE�V�S

�W["����	�0?�XY�(#"$

#%)���(=� !('(>���6�/

��<�������$��(>"�X=�


A 5 T\Y]UVWUAA^OPA

A 6 T\X]UVWUAA^OPA

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.38, No.4, Apr 2017



48 � � 2017 � 4 �

3 {�
+�<�����	�����
�"0

+�_ ��X
����!�86��

��K �$%�>����"�F#
S��

A"�!����T �5826=OI��

Y ������W["��������X

Y
Z%�0�0V�OI�$�������

)[Y`Z�;;L\Za���
WX


�8���?*%[�Y�K��8B�

 ��!� ��6?][�"!8.19b

;�., ��^�*&_7
/*\]��

��*Z��!�864�KT���� 

�97�23 %\(#�$������`

a"


[q9:

[1] c^_�`b]�^F_a`HdAQceAB
[J].\Æ]^_rst,2014,50(1):153–155.

[2] dab]fcefdegf>�^`a [J]. ubc
d,2009,20(11):32–34.

[3] bg�hci�dh�g]gehiiVjjB
eklfjQgh^F_ae�� [J].fvg
w,2009,31(07):381–385.

[4] khl]k^F_ajQ��e�� [D]. hm�
�� 2009.

[5] Æni�ijk]iVjjmlfolmjQgh
ekj [J].stlx,2008,29(5):727–730.

[6] knm�Æni�nll�g]lfolmjQ
gh^F_aoo`���� [J].fvrpl^
_,2008,37(2):265–269.

[7] Æni] IRFPA jQgh^F_aoo`nq�
��� [D]. pcoqm��� 2007.

pyz{ 43 |q

[10] Mahmood A M, Maras H H, Elbasi E. Measurement

of Edge Detection Algorithms in Clean and Noisy

Environment [C]. Kazakhstan: IEEE 8th Interna-

tional Conference on Application of Information and

Communication Technologies, 2014.

[11] Arn]osrrtPpB�� [D]. qu�v��

����2006.

[12] Serra J. Image Analysis and Mathematical Morphol-

ogy [M]. Salt Lake: Academic Press, 1982.

[13] wsp�Æsr�qs]t�uF�txruAQ

rrtP�e`a [J]. v}w~, 2012, 48(1): 101–

104.

[14] Æxr�ils]get�uF�eAQt���

`a�� [J]. l�gw, 2007, 20(4): 54–55.

[15] iut�yyz�vu]{| SIFTwztAQvw�

e`a [J]. \Æ]^_rst, 2008, 44(2): 95–97.

[16] }xv�xwx�byy�g]gerrÆ SURF

pue SAR Æz~dAQw{AB [J]. stlx,

2013, 34(5): 809–814.

[17] {yz]{|e SURF AQw{pB�� [D]. j

y�zu�����2011.

[18] |}{]z|}|lfÆz~dAQew{AB�

� [D]. }h�v�z~���2009.

[19] Fischler M A, Bolles R C. Random Sample Consen-

sus: A Paradigm for Model Fitting with Applications

to Image Analysis and Automated Cartography [J].

Communication of the ACM, 1981, 24(6): 381–395.

[20] {���|~�}~~�g]AQ`�Uw{e�d

� SURFpB [J]. \Æ]^_rst, 2014, 50(21):

200–204.

[21] Wang C, Li S, Shen Y, et al. Evaluation of Fea-

ture Detectors and Descriptors for Motion Detection

from Aerial Videos [C]. Stockholm: 22nd Interna-

tional Conference on Pattern Recognition, 2014.

Infrared (monthly)/Vol.38, No.4, Apr 2017 http://journal.sitp.ac.cn/hw


