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Figure 1 Unstratified DAG plot (left) and stratified DAG plot (right).
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Table 1 Set of comments and corresponding triangular fuzzy numbers

5 BEALE ENVEL s
1 EHAT (0,0, 0.1) 0.025
2 i (0, 0.1, 0.3) 0.125
3 A 0.1,0.3, 0.5) 0.3
4 i 0.3, 0.5, 0.7) 0.5
5 4= (0.5, 0.7, 0.9) 0.7
6 = 0.7, 0.9, 1.0) 0.875
7 A= 0.9, 1.0, 1.0) 0.975

R 2 ARFE AR RIS R

Table 2 Task complexity and the conditional probabilities of its
parent node
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Table 3 Task complexity calculation
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Table 4 Occupant ability scale
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Figure 2 Operational mission DAG breakdown.
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Table 5 Occupant ability scale
I A BWES  MISME REMAES TEES
el 0.8 0.7 0.7 0.9
e 12 0.6 0.9 0.8 0.7
A3 0.7 0.6 0.9 0.8

FoN: 553 41552, (F551.
AT S 30, 24 HT =7 3 53 FRFEAE B anX(15)
BT

Fo6 THFER

Table 6 Sub-task information
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Z=10.436 0.6 0 O
0312 0.7 0 0
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BT, RZRESH ARSI A1 0 Lo Biss R
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5% G RS HM AL 55 MR T4 TR IHERE T2 RN ) (min)  AE5% 7SR AR

FNGIRUE 1 g5 g e 0.52 15 0.0347
T NFEATER 2 fiURAE % B g 0.61 20 0.0305
RS 3 BT ik = 0.41 30 0.0137
BRI 4 WA JeH = (is 0.68 5 0.136
5 1% 5 it % B & 0.61 10 0.061
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Table 7 Task relevance

{ES AR EE 18 RS AR EE 18
md(1, 4) 0.6 md(3, 7) 0.2
md(2, 4) 0.6 md(5, 8) 0.5
md(4, 5) 0.8 md(6, 8) 0.7
md(4, 6) 0.8 md(7, 9) 0.2
F8 MB—ATE MR 5 KATELE R
Table 8 Crew scores for Stage 1 tasks and allocation results
1% 5 I 2 1455 e 2755 I 23755 Iy ss 3
TS 3 1 0 0.6664 Febil
T NFEATER 2 0.4302 0.6078 0.6227 e 5713
Te L5 1 0.4302 0.6078 0.3846 Fe A2
FT 9 RRALL IR RIG ) Ko TLs
Table 9 Crew scores and allocation results for the remaining tasks
Bt 1145 hiacd P 1155 I 21357 e3> Vit S
A Rr 4 0.4830 0.3908 0.8393 e i3
e — BTS2 7 1 0.3429 0.2747 Feiil
GG 5 0.5024 0.5030 0.4462 e b2
FIdESS 6 0.5024 0.2806 0.5811 Fe 23
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Task assignment method of multicrew cooperative display control
based on DAG and AHP-TOPSIS algorithm
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In this study, we propose a multicrew cooperative display and control task dynamic allocation method based on a direct acyclic graph
(DAG) and an analytic hierarchy process-technique for order preference by similarity to an ideal solution (AHP-TOPSIS) algorithm.
Based on a list scheduling algorithm, the crew tasks are decomposed and divided into levels by tasks. Through breadth traversal, the
tasks at each level are sorted and then assigned one by one. The AHP-TOPSIS algorithm is used to determine the best assignment
object for a single task according to the mental load, personal ability, time cost, and task correlation of the crew, and then the crew
status is updated in real time for the next task assignment until all the tasks are assigned. This method realizes reasonable allocation
and dynamic adjustment for the crew cooperative display control tasks when the battlefield situation, combat tasks, and crew status
change. It also resolves the issues of inefficiency and poor robustness in dealing with unexpected events under the original task
allocation mechanism and can effectively improve the efficiency of multicrew cooperative combat.
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