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A perceptual behavior decision method based on acoustic 
detectability prediction of�submarine�

ZHANG Dong-jun, ZHANG Tao, WANG Shi 
(���������	�
���
 ,�������� 116023, �������� ,������ )�

��������� �Aiming at the problems that the combat result of  submarine is affected greatly by combat behaviors and that 
the new combat method is difficult to seek based on traditional index system method, a perceptual behavior decision 
method, which is used for optimum decision in the target search stage, is proposed based on the prediction of  acoustic 
detectability of  the submarine. Firstly, the influence of  acoustic propagation environment, platform characteristics and 
combat behaviors on acoustic detectability is analyzed. On the basis, the formal expression of  acoustic detectability is 
found and the real-time correctable prediction model is established according to the characteristics of  influence factors. 
The prediction of  acoustic detectability is realized by behavior driven. Secondly, the framework of  perceptual behavior 
optimization and its specific optimization process are set up under the overall constraint. Finally, the proposed method 
is verified by the example of  anti-submarine in important sea area. The results show that this method can effectively 
optimize the perceptual behavior in the target search stage. 
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Fig.1  Sonar system working model 
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Fig.2  Distortion of  towed array shape caused by submarine  
            maneuver 

�� � ����	���� �

no�“R”2? 首先�/X 该›œL 载体

�“ÇWÈ�t'™š•<t'����:‘’
VW•�R” 距离�á* 最}R” 距离 � 
$ 	 	 	 %NR R R�

�R”Ó 号� 包络 � 
$ � �	 � �	 	 � �%NA A Aθ θ θ� 两组•‚
予X 表Ì $�%� ��R” 包络�/no§ 安n� 各

种“R” 设o<t'��R” 范围� 综½外沿� �
“R”2? 表Ì“ÇR”WÈ<� TH YÞ�

���R”2?� 综½表mL �

� � 
 
$ � �	 � �	 	 � �%'N N TR A R A R A Hθ θ θ⋅ ⋅ ⋅� � ����

 �� �TH = 表Ì��� 海-� �� � � � �A a θθ θ= ⋅ 表Ì



�

� � � � � � � � � � � � � � � � � � � � � � � � � ������	
��
�������������� � � � � � � � � � � � � � � � � � � � � � � � � � � �

�

X›œL 原点� •›‘’ 内�R” 包络� 
a≤ � �Ž

��
� � �����	��������� �

海洋™š� 复杂­s( 使得no�“R”2
?˜ 海•YÞy 季节y 海区位置y 海底底质J­ 种

T±žŸ� 给R” 带„‹� 确'(�k.FG²³
�a 海洋™š‚ 据�´”µj�P;yr85´”
no“R”2?� �

žŸ“R”2?� 海洋™šT±•.3æ 海

况y•Y�•“™š� 海况á¥L 良好y� 般y 恶
劣ä 档î•Yá¥LY 海y浅海î•“™šp 季节y
海区位置‡sO� �“ 速梯Þ �正梯Þy† 梯Þy
温跃层yY 海“òy 表-“òy 汇聚区J �<“R”
�žŸ 非常明显� 典j�“ 速梯Þ<a•“ÚÛ�
žŸvÊ � qÌ� �

�
���� LMN �

�
�(�� OMN �

�
���� PQR �

9 �� � S>:TMNUV:WXYZ[ �
Fig.3  The effect of  typical sound velocity gradient on  

              underwater acoustic propagation 
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Fig.4  Temperature variation measured in a certain sea area for 
          one monthe
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Fig.5  The influence of  sound source depth on propagation loss 
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Fig.6  Optimization process of  perceptual behavior 
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• 简 讯 • 

��
� 中国声学学会水声学分会学术研讨会在上海召开 

中国声学学会水声学分会学术研讨会于 2018 年 7 月 14 日在上海召开。本次会议由中国声学学会水声学分会�简称：水

声学分会�主办、中国科学院声学研究所东海研究站�简称：东海站�承办、上海市声学学会协办。水声学分会主任杨益新、上

海市声学学会理事长孟昭文、副理事长胡长青、秘书长龚农斌以及中国科学院声学研究所东海研究站站长许伟杰等出席了会

议。来自中国科学院声学研究所、西北工业大学、哈尔滨工程大学、厦门大学、中国船舶重工集团公司第七一五研究所、七

二六研究所、七六〇研究所等水声专业相关单位的代表 140 余人，共聚一堂，展开了丰富的学术研讨和交流。 

大会开幕式由东海站党委书记张伟才主持。水声学分会杨益新主任、上海市声学学会龚农斌秘书长、东海站许伟杰站长

分别致辞。 

本次会议旨在促进科研院所、高等院校、企业以及其它社会组织之间在水声学领域取得的最新研究成果的高层次交流，

探讨最新的研究热点；为青年学者搭建展示科研成果的交流平台，激励创新人才脱颖而出；提高学术交流水平，打造国内声

学领域顶级的学术示范品牌。 

会议特邀中国科学院声学研究所李风华研究员等 8 位知名水声学专家做大会主题报告。报告内容主要集中在当前

水声学的热点研究问题及水声领域的关键技术等方面。 

本次学术研讨会展示了水声学科学技术的最新研究成果，激荡起了一次新的思维，涌现出了一批新的水声人才，同时也

将中国声学学会水声学分会的建设推向了新的高度，全面体现了水声学分会的新发展，使每位参会人员都享受了一场学术盛

宴。 
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