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Abstract: According to the actual production situation of aviation manufacturing enterprise, in order to fulfill the
multi-objective and real-time requirements of aviation parts in production scheduling, a new dynamic scheduling
method is proposed, which based on the technology of “exhaustive paired comparison” and improved Hungary
algorithm. Firstly. a flexible job shop dynamic scheduling mathematical model is built with the three factors as
the optimization objectives, which are maximum completion time, cost of production and the energy consump-
tion of production. Then, the weights are dynamically adjusted by using the technology of “exhaustive paired
comparison”. Finally, an improved Hungary algorithm is proposed to get the assignment scheme between work
piece and machine to optimize the total objective. The simulation results show that the proposed dynamic sched-
uling method improves the productivity of the aviation enterprise, reduce the cost of aviation enterprise produc-
tion, and reduce the pollution to the environment and has a better comprehensive performance.
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Fig. 1 The process of flexible job shop dynamic scheduling

method based on the improved Hungary algorithm
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T T M, M, M; M, M; M; M; Mg
On 1/5/1.3 1/3/1.8 1/5/3.2 2/3/1.1 1/3/1.1 — 4/10/0. 8 2/9/1. 1
I O, 2/10/1.3 — 2/5/3.4 3/8/3.2 1/3/0.8 3/9/0.8 4/9/0.9 2/6/1.3
O3 — 3/10/1. 8 — 2/5/1. 4 1/6/0.7 1/2/0.9 2/4/1.2 3/5/1.3
O 2/5/1.6 4/7/2.1 2/3/2.6 2/9/1.5 1/8/1.2 — 5/9/1.1 —
S Oz — 3/8/2.4 1/5/2.4 1/2/1.6 2/6/1. 4 2/7/1.2 2/10/1.3 1/9/1.4
: O3 — 1/10/2.3 — 2/5/1.5 5/6/0.9 2/4/1.8  0.5/1/1.4 3/7/1.3
O34 3/10/1. 4 3/8/1.8 2/9/2.4 4/6/3.2 1/5/0.8 3/7/1.7 — —
Os1 3/10/2.1 — — 1/7/1.5 3/6/0.7 4/5/1.6 1/2/1.3 3/4/1.2
Js O3 — 2/10/1. 9 1/6/2.6 3/4/1.6 2/8/1.2 5/9/1.7 2/10/1. 4 -
O3 0.5/1/1.4 1/4/2.5 2/5/4.2 2/6/1. 4 — 2/10/1.3 — 2/5/0.8
On 1/3/1.3 0.2/1/2.4 2/6/3.2 1/5/2.1 2/9/1.3 3/7/1.7 5/8/1.3 2/4/1.1
I O 3/12/1.4 4/11/2.6 3/7/4.2 5/8/3.2 2/10/1.5 3/5/0.8 5/6/1. 2 3/9/1.3
Oy 2/4/1.4 1/6/3.7 1/2/3.2 3/10/1.5 2/3/0.8 2/9/0.7 4/5/1. 4 2/7/1.8
Os: 1/3/1.3 2/6/1.2 3/7/2. 4 1/8/1.2 1/9/0. 8 — 4/10/1.3 —
; Os» 2/10/1.2 — 3/7/2.8 3/4/2.1 2/9/1.3 5/8/0.7 4/6/1.3 —
' Os; — 3/9/3.2 2/8/3.2 2/7/1.8 1/4/1.2 1/2/1.2 2/7/1.4 -
O34 2/11/2.1 2/8/1.6 — 2/6/1.7 4/7/1.5 2/5/1.3 2/3/1.3 2/6/1.3
O 1/6/1.4 2/7/1.7 0.3/1/4.2 1/4/1.6 2/6/0.8 2/9/1. 4 — 3/10/1.3
Js Og2 4/10/1.3 — 3/9/3.2 2/9/1.4 5/9/0.9 2/7/0.9 1/6/1.3 2/4/1.3
Oss 5/10/1. 4 2/5/2.1 4/9/2.4 3/10/1.5 2/11/1.2 — 2/10/1. 2 —
On 2/5/1.1 2/4/2.2 1/2/3.2 2/6/1.3 4/7/1.3 — 2/10/0. 8 —
Js O — 1/9/2.5 — 5/9/1. 4 6/11/0.8 2/9/1.6 2/10/1.3 2/5/1.4
Oz — 2/8/2.4 1/9/4.2 3/4/1. 2 3/8/1.2 2/6/2.1 — 5/10/1.6
Os: 1/2/1.4 1/8/3.2 2/5/2.2 2/9/1. 4 — 1/4/1.2 — 3/10/1.8
S Os» 2/7/1.3 2/4/1.7 3/7/2.9 1/8/1. 4 4/9/1.1 — 2/10/1.3 —
’ Oss 2/9/1. 4 2/9/3.2 — 6/8/1.2 3/5/0.8 5/6/1.3 2/7/1.4  0.5/1/1.3
Oss 4/9/1.7 — 1/3/4.1 4/7/1.2 0.2/1/0.9 2/5/1. 4 2/8/0.9 —
Oy 2/3/1.3 2/5/2.4  4.2/4/3.2  3.2/2/1.1 4.2/1/1.1 — 3.2/4/1.6  2.2/2/1.2
Jo Oy 2/2/1.6 2/5/2.3 4.2/10/2  2.2/2/1.2 1.2/3/1.3  2.2/4/1.1 — 3.2/7/1.3

Oy 1/4/1.2 1/3/2.2 4.2/2/3.2  3.2/8/1.3 2.2/5/2.1 3.2/10/1.3 1.2/4/1.3  3.2/2/1.
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Table 4 Results of each dynamic scheduling method

/RS Cum/h A/HIT E/(kW * h)
AL+CGA 16 39.3 117. 59
PSO+TS 14 38.6 117. 67
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Table 5 Comparisons of results of dynamic scheduling

method in four exceptional conditions

W BE 7 2 Cm/h A/EIG  E/(kW « h)

MARI1+SPT 23 98. 4 176. 47
MAR2+SPT 32 100. 5 228. 06
MAR1+MOPNR 26 90.3 143.97
MAR2+ MOPNR 37 80. 5 266. 7
384T 1+ R 0 SR s 22 76.5 148. 45

AT 21 52.3 135. 67
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