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Abstract: In order to solve the sequence planning problem of complex assembly models and improve the flexibility
of the algorithm to any initial state, this paper proposes an integrated bi-directional assembly sequence planning method
BASPW-DQN. Aiming at the complex assembly model, a bi-directional assembly sequence planning method including
forward assembly and wrong part disassembly process is proposed, on this basis, curriculum learning and transfer learning
methods are introduced to improve the training efficiency and assembly capabilities of the integrated assembly sequence
planning method. And a training platform is developed, which combines the physical simulator Gazebo and deep network
framework TensorFlow. The test results show that the bi-directional network can complete the assembly tasks of general
assembly in any initial state (such as none-assembly, partial assembly and misassembly) in a few steps demonstrating the
effectiveness and flexibility of the proposed method.
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Fig. 10 Experimental results of Difficulty 2 in 7 steps
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Fig. 11 Experimental results of Difficulty 2 in 5 steps
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Fig. 12 Two examples of disassembly sequence

4.3 XA P3R5 B A5 R K o

FEHU [P 2R AC P BRI DA K B2 s e B AR £ 2
fith b, ASCOGHAT 17O AC SR 7 i 1 0
iE. SINPREES: 2 B, B el AT 6 A HIAG HIXL
[k PP A1 LRI S, R REMR T LATE 1028 Y 52 1
BEMCAEST, AR TSR, S HliE B fE 6 ZAF



1908 B owo#H w5 N

WIGE S L 1Z 9 25 4580 325 P 5t ] BL100% 52 Jli 2%
BefT45.

SO Z AU AT =) 21 1) W 28 1R A
RGN 2, BEAT AN ZRAFRIT A6 1) 07 22 L P 51 Kl
5 3, BRI BEAR T LAZE1SAE P sE S AT 45 ]
139 1) R Dy 54 K it 26 v DL B &0 1 25 i e 9 2%
AT LL100% 5 B AE R 2EBLAT 45

0.200 T T T T

0.175
0.150
0.125
0.100

BURRHE

0.075
0.050
0.025

1 1 1 1
0 100 200 300 400 500

NSRS H
1.0 ‘/——M

08 F q

0.6F B

woh

02F B

0.0

0 10IO 2(;0 3(I)0 4(I]0 500
LlEiSa 2
K13 anFApaa i 7 a RE
Fig. 13 Experimental results of 4 parts

IR G R BTG 56 T RS RCIRAS AT IR, D%
W20, 2R WEN 4R, BEIZEEMIE30% T+ £1100%.
BT T 4 ZEWIUG 0 A NI 2%, BT L
PEASAR B — ST B BT 45 I SR BE 7T, A5 WIR
R T2 AR — T TH, T 1) ) A A T v
T, X2 B F e S5 6 130 AN BE R AT B8 Jim R e ) 26
RE, FrAWILR I I A A 30%.

0.12 T T T T T T T

0 25 50 75

1 1 1 1
100 125 150 175 200
NEgRHH

438 %
10 T T T T T
0.8
¥ 00
=
& 0.4
0.2+ g
OO 1 1 1 1 1
0 30 60 90 120 150 180
HES 2

K 14 e R

Fig. 14 Experimental results with no initial part
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Fig. 17 Bi-directional sequence Example 2
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