H 2 % 4R
ACTA AUTOMATICA SINICA

38 & 10 M
2012 4F 10 H

Vol. 38, No. 10
October, 2012

=M B Ry BRI EE
Fhp e FEILC  LEMT £ T

1 OE YRR L B AT T BRI, BT OURER S BN R AR, AER IR R R
T IX P 4 2R W R A B 25 A U T T PRI R 40 LA A, T E— B4, W TR RN T @ 25 7, ST i i s e B 49
(AR EE T . A Agent FPARZS SATBNHEAT T RLE, KA M A5 AF (K S AT 8O vk T IFAT AL <2087 BRI
Az, T, e T e kBRSNS, LA (R gy e LI PR, — e R R T LR, T I S e AR ST H K 4 2
BT R A2 P rp Agent RS AIFHEEAT T 401F.

KR HALR, BHIRREE, £ Agent R, AT

IR S M, SET, RN, 2T S4ERIR A B B4R, AR, 2012, 38(10): 1595—1601

DOI 10.3724/SP.J.1004.2012.01595

Collective Self-assembly Model on Three Dimensional Grid Space

DOU Quan-Sheng' 23 LI Guo-Jiang® SHI Zhong-Zhi? JIANG Ping’

Abstract We deeply studied the self-assembly model on 3D grid space and proposed two constraints which only depend
on local information. These two constraints were strictly proved in theory to be the sufficient and necessary condition
for the connectivity of the assembly structure side. Furthermore, any side-connective structure can be assembled by the
assembling rules which satisfy the above constraints. We defined the state and behavior of the agent, and the “deadlock”
during parallel assembly was effectively avoided by taking the collision delay strategy. Meanwhile, the assembly point
selecting strategy was formulated so as to reduce the generation of “pore canal” in the intermediate structure, which
improves the assembly efficiency to a certain extent. The assembly model proposed in this paper and the variation

features of the agent state during the assembly process were verified by experiment.
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Fig.1 Assembly block on 3D grid space
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Fig.2 Assembly procedures of cube shaped structure,
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