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ABSTRACT

In this paper, we present a block media communication (BMC) system which employs powerline communication to the
equipments used in the welding process for ship-assembly and uses metal block as a communication medium. Inductive
couplers are installed on digital feeder and pin jig. Information signal is added to the current generated by the welding
gun, and applied to the block. When the welding operation starts, information generated in the field is transmitted to the
monitoring server in real-time. The field test on the BMC system confirms that the transmitted data are correctly received
at the server. Since the proposed system can be built without any changes to the existing welding process, it is helpful
to increase competitiveness of the shipbuilding industry through smart factory of shipyards. It is also possible to quickly
respond to emergency situations that may occur to workers in an electromagnetic wave shielding environment or a closed
space, the effect of preventing industrial accidents will be great.
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Fig. 2 The ferrite core of a coupler for digital feeders

£HE2e) AXel WA 2L Hake
N2 AT i meake] it Hehd 1
A28 AZel ve g ASeen ge) Aol Ba
o] glat vl £ Afo] =R Ato] T 2 ol
oAl 1 30 Urehd AR Y mRo|gq e A%
stk QAN RE sefol 2 B go] B Led
2 (nano-crystalline) T8 A-§51e] @74 4x

Fig. 3 The magnetic core of a coupler for pin zigs
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Fig. 4 Induced current density of the feeder coupler
according to the number of cores
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Fig. 5 Insertion loss of the coupler for digital feeder when
3 magnetic cores are stacked
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Fig. 6 Induced current density of the pin zig coupler
according to the number of cores
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Fig. 8 Simplified diagram of the communication network
in a welding workplace for the field tests
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Fig. 9 The configuration of block media communication
for field tests
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Table. 1 The rate of successful recognition of worker’s
location

Coupler ID No. Worker/Place Remark
011001 W1

Feeder 011002 w2 Portable
011003 W3
011004 w4
012001 B1

Pin zig 012002 B2 Fixed
012003 B3

W : worker, B : working region B
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Fig. 10 The result of block media communication of the
field tests
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