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A Combinatorial Problem 0' &
For N-part assembly, - ‘

Similar to the Traveling Salesman Problem

ASP TSP

assemble all the parts visit all the cities . u
each part assembled once each city visited once Delayed Reward ASSIgnment
start from the non-assembly start from any city

Reward Reward
m Current Step | Full Assembly W/O Dela W/ Dela
stop at the full assembly stop at the starting city y y

* # subassemblies = 2V
 #assembly sequences = N!
Feasibility Constraints

* Collision-free

e Structural stable
Representing Assembly Sequences on Graphs “ Feasible Feasible 0 0
Assembly Problem Instance P ﬂ
o = —
P ] P1, P2 -» P} I I ﬂ I I U % Feasible Feasible 0 0
The directed graph G = (V, &)
e Node v c 2”: a subassembly
e Edge (u,v) € E: an assembly step (79| Subassembly-based .
e VI=N=2M |E| =M -2M-1 s Feasible Infeasible 0 =1l
V] =N = ,NEl = . Stop Early
Markov Decision Process
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* State s; = v: a subassembly (7 g
* Actiona, = v U {p}, p € P\v: adding — Feasible Infeasible 0 /
a new part to the current state ) @
* Transition P(S¢1|St ag)
* Rewardr; = R(s¢, a;): 1if complete Feasible Infeasible R .
the assembly, —1 if lead to dead end, Infeasible Dead End nieasible - /
and 0 otherwise

Experimental Results
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