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Fig.1 Schematic diagram of FCM model
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classic FCM and FGCM
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Fig.3 Mixed-initiative interactive decision model architecture
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Fig.4 Decision task selection model architecture
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Fig.5 Collaborative decision-making needs and interactive

mode decision-making model architecture
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Table 3 Rule table of RBFCM model
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i % HHL — — —

SR 274 PRI B HEAKT- =gk PEIEIKF B HEAKT-
HstfE | [1.,1,0,0,0] | [1,0,0,1,1] | [1,0,0,0,0] | [0,1,1,0,0] | [0,0,1,1,0] | [0,0,1,1,1] | [1,1,1,1,0] | [1,1,1,0,0] | [0,1,1,1,0]
s | [0,0,0,1,1] | [1,1,0,0,0] | [1,1,1,0,0] | [0,0,1,1,1] | [1,1,0,0,0] | [0,1,1,0,0] | [1,1,1,0,0] | [1,1,1,0,0] | [0,0,0,1,1]
fimss | [1,1,1,0,0] | [1,1,0,0,0] | [1,1,0,0,0] | [1,1,1,0,0] | [0,1,1,0,0] | [0,1,1,1,0] | [0,1,1,1,1] | [1,1,0,0,0] | [1,0,0,0,0]
Wahkss | [1,1,0,0,0] | [0,0,1,1,1] | [1,1,0,0,0] | [0,0,1,1,1] | [1,1,1,1,0] | [0,1,1,1,1] | [1,1,1,1,0] | [0,1,1,1,1] | [0,0,0,1,1]
ek | [1,1,0,0,1] | [1,1,0,0,0] | [0,0,0,1,1] | [0,0,0,1,1] | [0,0,0,1,1] | [1,1,1,0,0] | [1,1,0,0,0] | [0,0,1,1,1] | [0,0,1,1,0]
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Table 6 Complete non-conflict rule table of RBFCM model
TeAAL H AL
HIE 4 RERT3
EES =14 YRR BB 1155t fi PRI BB
HirfiE | [1,1,0,0,0] | [1,0,0,1,1] | [1,0,0,0,0] | [0,1,1,0,0] | [0,0,1,1,0] | [0,0,1,1,1] | [0,0,1,1,0] | [1,1,1,0,0] | [0,1,1,1,0]
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Yoy | [1,1,0,0,1] | [1,1,0,0,0] | [0,0,0,1,1] | [0,0,0,1,1] | [0,0,0,1,1] | [1,1,1,0,0] | [1,1,0,0,0] | [0,0,1,1,1] | [0,0,1,1,0]
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Research on UAV—MAV Mixed-Initiative Interactive Decision

Xue Zhe', Zhang Yue', Chen Jun'?
1. Northwestern Polytechnical University, Xi’an 710072, China

2. Chongqing Institute for Brain and Intelligence, Guangyang Bay Laboratory, Chongqing 400064, China

Abstract: In order to reduce the frequent interaction between UAV and MAV, a hybrid active interactive decision
model method of UAV and MAV is proposed. Firstly, the rule-based fuzzy cognitive map (RBFCM) is used to construct
the decision task selection rule base to realize the rapid selection of decision tasks. Secondly, according to the
decision tasks, UAV status and current battlefield situation, considering the uncertainty of battlefield information, the
fuzzy grey cognitive map(FGCM) is constructed. Finally, according to the collaborative decision-making demand
degree and the task load level of MAV(pilot), the interactive decision-making model is established by using fuzzy
cognitive map (FCM). Among them, particle swarm optimization(PSO) algorithm is introduced into the collaborative
decision-making demand reasoning model and interactive decision-making model learns the weight matrix of the
model to make the weight matrix more objective. Through simulation experiments, the effectiveness and reliability of
the hybrid active interactive decision-making model method of unmanned man-machine are verified. The model can
realize the rapid selection of decision-making tasks to autonomous decision-making in interactive mode, which
provides a new idea for the research of unmanned-man-machine hybrid active interactive decision-making.

Key Words: mixed-initiative; human-robot cooperation; interaction strategy; fuzzy cognitive map; particle swarm
optimization
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