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A flexible assembling system (F AS) consisting of four partly different flexible assembling cells is to be 

controlled. The objective of the intelligent control system (agent) is minimization of mean f1owtime, mean 

tardiness or any arbitrary combination of these competitive performance measures. The control problem 

involves sequencing and routing tasks. 

The agent performs a heuristic dynamic programming approach in an adaptive heuristic critic framework to 

learn an optimal decision policy (strategy). The TD-Errors generated by application of the 'm-method 

provide reinforcement signals used to adjust the parameters of the agent. The agent learns a strategic utility 

function and an optimal decision policy using a neural network approach. The applied design of adaptive 

heuristic critics works without built-in knowledge and without a model describing the controlled world. 

Sequencing in F AS is a Markov decision problem and defined in terms of a discrete-time stochastic 

dynamical system with finite state set. At each time-step the controller observes the world's state i and 
selects an action k, which moves the world to state j with probability P:. The transition from state i to.i 

produces a payoff r"', where h'! < 00 for each i, j and k. For any policy n and state i one can define the 

expected infinite-horizon discounted return 

(I) 

where r(t) denotes the payoff at time t, i(O) is the system's initial state and y, 0 :0; y:o; 1 is a factor used to 

discount the future payoffs. The objective of the agent is to form a policy that maximizes the expected 

return defined by Equation 1 for each state i. 

To provide suitable payoffs one has to measure the control-targets incrementally. The agent receives the 

states and the payoffs from the F AS online and performs direct learning. Applied to single-machine 

problems the agent converges to the well known optimal rules SPT and EDD. When applied to complex 

F AS problems the new control system converges to policies superior to advanced priority rules. The 

intricacy of tardiness-optimization strongly depends on the placed duedates. The automatically generated 

policies are priority rules and may be used for knowledge extraction. 
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