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A Study on Status Definition and Diagnostic Algorithm
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Abstract This paper introduces the state definition and diagnostic algorithm for autonomic control of
manufacturing facilities. Smart factory systems through cyber-physical systems and digital twin
technology are increasing the productivity and stability of existing manufacturing plants, which has
become an issue recently. A Smart factory system is one of the key technologies that make up a smart
factory system, to improve productivity, enable workers to make better decisions, and to control
abnormal process flows. However, performing an autonomic control process based on large number of
integrated plat data requires significant advance work. Therefore, in this paper, we define an abstracted
facility state for manufacturing facility autonomic control and propose an algorithm to diagnose the
current state. This makes the autonomic control process simpler by autonomic control based on the

facility status rather then integrated facility data.
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Fig. 2. Connection of autonomic control system and
facility status
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Algorithm 1 Convert to Bitmap

Input:
I[N]2] : Input Matriz
1: O[M][M]
2: for 1=0 to N-1do
s Ol =1
1: return O

= N is number of paths
& M is number of machines

J8 6. A 3™ Map MY L12|E
Fig. 6. Algorithm of creating process map
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Fig. 7. Integrated process map.

Algorithm 2 Bitmap Integration
Input:
I[N|[M][M] : Input Matrixz & N : number of Bitmap
1: O[M][M] & M : mumber of machines
for i =0to N —1do
for j =0 to M — 1do

.
3:

1 for k=0 to M —1do

5 if O[j][k] == 1 then

[ continue

T else if I[i][j][k] == 1 then
8 O[j][k] «1

o return O

J3 8. 3™ Map S8 L12E
Fig. 8. Process map integration algorithm
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Table 1. Status Level for Manufacturing Facilities

Status Levels Description
1 Normal
0 External Failure
-1 Internal Failure
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Fig. 9. Integrated process map with machine status
added
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5 fori=0to M —1do
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) then

=1 or mapi| [N’ 0 then
return 0
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Fig. 10. Success Level Derivation algorithm
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