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Abstract. Powder coating and paint-spray lines are often 
complex production plants because of many dynamical 
dependencies, limited bu er space and sequence de-
pendent changeover times. We have developed a generic 
simulation and optimization platform that enables the 
engineers to design more performant and energy 
e cient facilities and the production planners to in-
crease productivity through simulation-based optimiza-
tion. The simulation environment builds on a generic 
modelling library that captures all variations of such 
facilities. ‘Executable’ models are generated automatical-
ly from annotated CAD layouts. As a result, the system 
smoothly integrates with the engineering process. Once 
the facility is in use, the fully speci ed virtual plant is used 
for simulation-based scheduling, employing a combina-
tion of a generic priority-based heuristic and a variant of 
simulated annealing. We discuss how these two aspects 
of the system render it an important innovation for the 
painting line industry and show rst results from the 
scheduling system. 

Introduction 
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1 Automatic Model Generation 
from CAD Layouts 

1.1 The generic model 

Power and Free 

facility con guration 

• positions 
• segments 

• decision points 

• processes 
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Figure 1: Example snippets from a CAD layout. Segment (a) 
has three positions in longitudinal direction; (b) is 
a transversal bu er where hangers exit in the 
same direction as they enter, i.e. no change of 
orientation; (c) is a transversal bu er with change 
of direction; and (d) is a diagonal bu er without 
change of direction. 

1.2 The CAD-based domain speci c language 

• Processes

LoadingPoint

· P001 

· P002 

Buffer1

· P003 

· 
· P010 

• Segments

P000-P002_0 

P002-P010_1 
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ment last position of the current segment

P000-P002_0 

P000

P002

_0 

_1 

2 Simulation-based 
Optimization 

2.1 Priority-based heuristic 
• sorting priorities

•

•

• n 
n

•

2.2 Simulated annealing for re nement 

simu-
lated annealing

•

• f 
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2.3 Preliminary results 

3 Summary and Outlook 

SimLack 

SimLack

Figure 2: Comparison of di erent algorithms in terms of 
the distribution of the objective values 
(makespan) from evaluated job sequencies in  
the course of the optimization runs. 
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