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A B S T R A C T A R T I C L E   I N F O 
For the flexible job-shop scheduling problem with machine selection flexibil-
ity and process sequence flexibility in process design, types and characteristic 
of machine selection and process sequence flexibility are analyzed. The math-
ematical model of dual flexible job-shop scheduling problem is established, 
and an improved bat algorithm is proposed. For purpose of expressing the 
relationship effectively between the process and the bat population, a new 
method of encoding strategy based on dual flexibility degree is proposed. The 
crossover and mutation operation are designed to strengthen the searching 
ability of the algorithm. For purpose of overcoming the shortcomings of the 
fixed parameters in bat algorithm, the value of the inertia weight was adjust-
ed, and a linear decreasing inertia weight strategy was proposed. We carried 
out experiments on actual examples, it can be seen from the experimental 
results that the robustness and optimization ability of the algorithm we pro-
posed are better than Genetic Algorithm (GA) and Discrete Particle Swarm 
Optimization algorithm (DPSO). This shows that the proposed algorithm is 
more excellent in solving the flexible job-shop scheduling problem, and it is an 
efficient scheduling algorithm. 
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P O V Z E T E K    P O D A T K I   O   Č L A N K U

Raziskani	 so	 tipi	 in	 značilnosti	 izbire	 strojev in	 prilagodljivosti zaporedja	
procesov,	za	problem	prilagodljivega	načrtovanja	proizvodnje	s	prilagodljivo	
izbiro	strojev	in	s	prilagodljivim	zaporedjem	procesov	v	fazi	načrtovanja	pro‐
cesa.	 Predstavljen	 je	 matematični	 model	 dvojno	 prilagodljivega	 načrtovanja	
proizvodnje,	prav	tako	pa	nadgrajen	netopirski	algoritem.	Za	opis	učinkovitos‐
ti	razmerja	med	procesom	in	populacijo	netopirjev,	 je	vpeljana	nova	metoda	
strategije	kodiranja,	ki	temelji	na	stopnji	dvojne	prilagodljivosti.	Za	okrepitev	
iskalne	sposobnosti	algoritma	sta	vključeni	operaciji	križanja	in	mutacije.	Ker	
konstantne	vrednosti	spremenljivk	predstavljajo	slabost	netopirskega	algori‐
tma,	je	vrednost	vztrajnostne	teže	prilagojena,	tako	da	se	linearno	zmanjšuje.	
Poskusi	na	realnih	primerih	kažejo,	da	je	predlagan	algoritem	bolj	robusten	in
ima	boljšo	optimizacijsko	sposobnost	kot	genetski	algoritem	(GA)	ali	diskretni	
algoritem	z	rojem	delcev	(angl.	DPSO).	To	dokazuje,	da	je	predlagan	algoritem	
primernejši	za	reševanje	prilagodljivega	načrtovanja	proizvodnje	in	je	učinko‐
vit	pri	načrtovanju.	
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