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Intelligent Decision-making for Assembly Processes of Micro-device Products

SHI Lingling® DU Yimin GUO Lili ZHANG Zhijing JIN Xin LI Jiadi
School of Mechanical Engineering. Beijing Institute of Technology, Beijing, 100081
Abstract: To solve the problems that the assembly process planning of micro-device products relies
on manual experience heavily, a knowledge-driven fine-grained micro-device assembly process planning
method was proposed. And a micro-device assembly process decision software integrating product and sys-
tem knowledge was developed. This planning method took the resource constraints of the assembly sys-
tems into account, and planned the assembly processes of micro-devices from process, steps, and process
parameters. Based on interval-type hesitant fuzzy entropy, a mixed attribute matching weight parameter de-
termination method ensured the effectiveness of the process decision algorithm. The developed decision

system realized rapid decision-making of the assembly processes of micro-device products.
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Fig 1 Multi-dimensional description architecture diagram of assembly process
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Fig.4 Assembly hierarchy tree traversal rules

2.2 BTN IR A3 B T 5 I B
2.2.1 BHIZZFiermn

ST ERG R T k BN T A T3
e, BiCHUPE 0 5 DT BE Je 5 Az ik ALAs A . AR
F8t VT 1) e 45 25 FBLAS A0 2 BUOE T2 3 i 7
T WA TR A4 T 10 J2 5 B/ il
5 45 R0/ HCZ A o AT D B A A U Sy R
Ab F IR ARAS B, HLAS A HI W b — /e 7
FHIF 88 R0 5 Y0 LY Fr s e ds — 80 =
— R TP A O AR AR B 5 Y AT TR R R

X B, SCHUPE 20 4 W B o 22 4 9 A
7 A O U S T B 28 B TR R s A
BT .

If partTray. contains ( “HandTP”) == false & ro-
botAssembly Task.isEmpty == false &. CurTask-
Gripper.Equal (lastTaskGripper) == true & Cur-
TaskObjet. equal (lastTaskOutAssembly) ==
true &. isPartOnRob == true &. isGripperOn-
Rob == true;

Then pickUpSteplist == {null,null, null, null}.

EIRBIN T O A T EANE RS L g
NPAT L B BE B A e a5 b — T BT A
RS —BCYER N RS E— TR TR
PR — B0 AL AR S AT iR LA AR S
JEAF g B9 A5 PF [ 3 A2 D0 TR PR T
2.2.2 mIEBIFFIErmn

12 3 T2 2 K 2 B0 X Rz 1k 8 2% IE T A7 Bf
AT AF R T 20 R I L R SR R S A, BT L
BT TR TE,

2.2.3  AEIT S 3w 0

CE T A5 A AN T ZF R S . i
i R R R R IE R B AR A e R LR
W 77 1) B 3l S 2 C L WA 5 B TP
TiC G A A 2 TG A b UG o M ik 2 2 TG T
(A BT e B VA N o S G

- 2162 -

Ao R SOMCE T 28 A B B o 22 4 9 M 7
Az O DN A i T 2 R W O AR

W

If AssemType.equal (“ZE k") == true & pro-
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Then isHasPutDown Step = false;

If AssemType. equal (“ %% il J 1K ) == true &
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Then isHasPutDownStep = false;

Else  isHasPutDownStep = true.
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Fig.5 Parameter decision of the picking step
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Fig.6 Gripper matching based on hybrid attributes
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