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A Data—driven Method for Traversability Analysis and Dataset Generation
on Extraterrestrial Terrain

ZHANG Zhiyu' ZHU Chang’an' TANG Min' TONG Ruofeng'
1 College of Computer Science and Technology , Zhejiang University , Hangzhou 310027, China

Abstract: Objectives: Traversability analysis is one of the necessary parts for rovers on extraterrestrial sur-
face to explore unknown environment. Methods: In this paper, we propose a data-driven method for tra-
versability analysis for rovers on extraterrestrial surface. Based on the inputting multi-dimensional terrain in-
formation, the proposed method models traversability analysis as a semantic segmentation problem, which
can explicitly compute a traversability map of this circumstances for a specific rover. Meanwhile, we pro-
vide an algorithm for generating training dataset for the rover. We first run the rover in the field to collect di-
rected traversability results at certain positions, and then fulfill the undirected traversability map with these
results by converting this problem into a global optimization problem, since undirected traversability map is
more intuitive and straightforward for path planning. We can get the dataset for a specific rover by linking
this map with the data of environment. In order to get the data more efficiently, we design an algorithm to
generate virtual extraterrestrial terrains randomly and to simulate the running of a specific rover.Results: We

generate a set of visible multi-dimensional terrain information and perform traversing test in virtual environ-
(T4 % 1385 70)
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A Real-Time Cleaning Method for Marine Non—Combat Targets

LIN Xueyuan' LI Xueteng®® PAN Xinlong® LI Minbo* CHEN Xiangguang'

1 Department of Electrical and Electronic Engineering, Yantai Nanshan University, Yantai 265713, China
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3 Institute of Information Fusion, Naval Aviation University, Yantai 264001, China
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Abstract: Objectives: It is usually necessary to eliminate non-combat targets for conducting marine combat
situation analysis. Because non-combat targets have little impacts on situational analysis and the retained
combat-correlated targets have high reference value. Most of the existing behavior mining methods, which
are based on the idea of clustering, are complicated and ineffective in cleaning of non-combat targets.
Methods: Therefore, this paper defines multi-dimension record similarity (MDRS) and proposes a real-
time cleaning method for marine non-combat targets (MNCT-RTCM). The proposed method realizes the
real-time cleaning of non-combat targets by similar duplicate record detection of multi-dimensional track da-
ta. Results: The experiments are carried out on simulated military scenarios, and the results are evaluated
and analyzed by calculating the recall rate and the precision rate. Conclusions: The results show that the
MNCT-RTCM method can effectively detect non-combat targets and achieve real-time cleaning of non-
combat targets in the marine combat environment.

Key words: situation analysis; non-combat targets; real-time cleaning; similar duplicate record
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ment, which is used for generating traversibility labels in the optimization method. Based on the terrain infor-
mation and labels, we train a U-Net-like network for predicting labels according to the given multi-dimen-
sional information, and the network performs well on test dataset with the accuracy of 93.8% on average.
Conclusions: The proposed data-driven method for traversability analysis is effective in virtual environment.

Key words: extraterrestrial terrain; multi-source map merging; traversability analysis; procedural content

generation
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