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Analysis of infrared radiation characteristics and low-altitude

detectability of a foreign stealth aircraft
TIAN Hao, WANG Jingyao, WANG Jiulong, XING Yan
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Taking a certain type of foreign stealth aircraft as the analysis object, and by establishing infrared
spectral radiation models, Bidirectional Reflectance Distribution Function (BRDF) model and atmospheric absorp-
tion/scattering models for different parts of the aircraft, the paper calculates and obtains the spatial radiation ener-
gy distribution of the aircraft under several typical solar incidence angles, observation angles and flight attitude in
mid-latitude summer of the northern hemisphere. On this basis, the low altitude detection model and detection sce-
nario are established, and the detection capability of a foreign equipped airborne infrared search and tracking sys-
tem (IRST) to the stealth aircraft is analyzed. The research results are shown as follows: Afterburning state, atmo-
spheric conditions, solar incidence angles, skin reflectance, detection band and observation angles all affect the in-
frared radiation characteristics and detectability of the aircraft. In the low-altitude detection mode, the effect of so-
lar reflection is relatively limited, and the radiation intensity is mainly affected by the afterburning state and detec-
tion band, showing significant diversity and difference in spatial distribution.

Key words: stealth aircraft;infrared radiation; BRDF ; IRST; detection range
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SAR image recognition method of improved convolutional neural network

LUO Man, LI Xin
(Hubei Electronic Information Products Quality Supervision and Inspection Institute, Wuhan 430000, China)

Abstract: SAR images exist speckle noise and distinction between different image categories is poor, which
makes it difficult to extract representative features. In order to solve this problem, an improved convolutional neu-
ral network for SAR image recognition method is proposed. Firstly, a multi-scale feature extraction module is de-
signed to fully extract the hidden information of SAR images by using convolution layers of different scales.
Then, by improving classical residual neural network residual block, a dense residual block structure is designed
to provide rich detailed information for the back layer and ensure the expression ability of output features. Finally,
verification is performed on the MSTAR dataset. The experimental results show that the recognition rate of the
proposed model on the test set is 99.17%, which is better than other methods. After salt-pepper noise of different
proportions is added to the test set, the proposed model still shows good robustness.

Key words: convolutional neural network ; SAR image; multi-scale feature extraction module; dense residual

block ; robustness



