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[ABSTRACT] In order to improve the adaptability of scheduling strategy to the change of the arrival density of the
workpiece, the dynamic scheduling method in flexible job-shop was studied. Firstly, the dynamic scheduling system of
flexible manufacturing based on multi-agent system is constructed according to the investigation results and agent modeling
method. And combining with the complex structure processing characteristics of flexible manufacture, the operation
mechanism of scheduling task decomposition, machine tool selection and task allocation is improved, and forming the
task decomposition mechanism based on the process, machine tool selection mechanism based on the machining accuracy
and dynamic time windows scheduling method based on scheduling rules. Finally, the feasibility of the proposed dynamic
scheduling method in the scenario of work-piece density change is verified by experiments, which has a certain guiding
significance for the current actual flexible job-shop production activities.
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distribution diagram
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Table 1 Example process routes

TS | Tys TIPNA | REEE | I A2 /min
1 HI4E A4 TAME IT11 19
2 : Kt 4 HSME T8 32
3 Tl Je 0 5
4 B B HISME IT11 28
5 2 Kk B mAME IT8 43
6 KRNI IT7 17
7 KB & B IT8 14
8 TEALAS I 0 2
9 3 HhiEAL IT9 13
10 (b IT10 7
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Fig.4 Negotiation process between TA and MA under machine tool

selection mechanism based on machining accuracy
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Fig.5 Specific execution logic of dynamic time window strategy
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Table 2 Machine tool processing capacity information

B %é T T T T
Fomo | 1 KM | K3
MA, 1T7 1.0 0.9 0.7 1.0
MA, IT6 1.0 1.0 1.0 1.3
MA, IT5 1.0 1.0 0.7 1.0
MA, IT6 1.0 0.7 0.9 0.9
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[

TR %

T T T T T4 T
JH 4 JHl 5 Al 6 A 7 AL 8 JHI 9
1.0 12 0.7 1.1 1.3 1.0
0.8 1.1 0.9 1.3 0.7 1.0
0.7 1.1 0.7 0.9 0.7 1.0
13 0.8 12 1.0 1.3 1.0
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Table 3 Process routes for sample artifacts"* "
TN T A% Ty | I | Iy | ¥ | T | IF | I | I | Ik | I)F | T | IF
T TrEa 1 2 3 4 5 6 7 8 9 10 11 12
T2 1 2 6 3 0 1 2 7 2 5 — —
TestMod_1 TR IT10 IT8 IT9 IT7 0 IT10 IT8 IT7 IT7 IT10 — —
Fif [A] 4 22/min 20 24 22 15 5 18 24 16 18 7 — —
T2 1 2 0 1 2 0 2 0 3 9 8 5
TestMod 2 TR IT11 IT8 0 IT11 IT8 0 IT8 0 IT8 0 IT7 IT10
Fisf T 22 /min 25 32 5 28 43 5 14 5 24 2 13 10
T2 1 6 0 1 2 0 m 2 9 7 5 —
TestMod_3 TR IT11 IT9 0 IT11 IT8 0 IT9 IT8 0 IT8 IT10 —
s (8] 22/min 30 28 5 25 31 5 35 29 2 21 14 —
T2 1 3 4 0 3 9 4 5 — — — —
TestMod_4 TRk B IT10 IT8 IT7 0 T8 0 IT7 IT10 = — = —
[ [B]#H2/min 18 22 27 5 16 2 27 10 — — — —
T2k 1 4 2 0 2 4 9 3 5 — — —
TestMod_5 ToRKGRE IT12 IT7 IT8 0 IT8 IT7 0 IT8 IT10 — — —
[ [A] 4 22/min 29 33 16 5 24 20 2 25 6 — — —

THFE

x4 BEROITBEANIMGHER

Table 4 Artifact information in each sample worksheet

THRE

X O 705 81 LA

{TestJob_1, TestJob 2, Testlob 3, Testlob 4, TestJob 5,
Testlob 6, Testlob 7, TestJob 8, Testlob 9, Testlob 10}

{Testlob_1, TestJob 2, Testlob 3, Testlob 4, TestJob 5,
Testlob_6, TestJob 7, TestJob 8, Testlob 9, TestJob 10,
TestJob 11, TestJob 12, TestJob 13, TestJob 14, TestJob 15}

{TestJob_1, TestJob 2, Testlob 3, Testlob 4, TestJob 5,
Testlob 6, TestJob 7, Testlob 8, Testlob 9, TestJob 10,
TestJob 11, TestJob 12, TestJob 13, Testlob 14, TestJob 15,
Testlob_16, TestJob_17, TestJob_ 18, TestJob 19, TestJob 20}

K SE T —e—SSBFTW  —=— SSBDTW

B FFR = SSBFTW == SSBDTW

{TestMod_3, TestMod 1, TestMod 1, TestMod 5, TestMod 2,
TestMod_2, TestMod 4, TestMod 5, TestMod 1, TestMod_ 5}

{TestMod 5, TestMod 2, TestMod 1, TestMod 3, TestMod 1,
TestMod 3, TestMod 1, TestMod 5, TestMod 2, TestMod 5,
TestMod 2, TestMod 4, TestMod 2, TestMod 5, TestMod 4}

{TestMod_1, TestMod 4, TestMod 4, TestMod 5, TestMod 3,
TestMod 5, TestMod 1, TestMod 3, TestMod 2, TestMod 3,
TestMod 1, TestMod 1, TestMod 2, TestMod 5, TestMod 2,
TestMod_3, TestMod 5, TestMod 2, TestMod 4, TestMod 4}
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Fig.10 Comparison of SSBFTW and SSBDTW experimental results
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Fig.11 Performance comparison of dispatching results under
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equipment failure, urgent order and undisturbed state
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