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Linking Algorithm between IoT devices for smart factory environment
of SMEs
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Abstract SMEs and small enterprises are making various attempts to manage SMEs in terms of equipment, safety
and energy management as well as production management. However, SMEs do not have the investment capacity
and it is not easy to build a smart factory to improve management and productivity of SMEs. In this paper, we
propose a smart factory construction algorithm that partially integrates the factory equipment currently operated by
SMEs. The proposed algorithm supports collection, storage, management and processing of product information and
release information through IoT device during the whole manufacturing process so that SMEs' smart factory
environment can be constructed and operated in stages. In addition, the proposed algorithm is characterized in that
central server manages authentication information between devices to automate the linkage between IoT devices
regardless of the number of IoT devices. As a result of the performance evaluation, the proposed algorithm obtained
13.7% improvement in the factory process and efficiency before building the Smart Factory environment, and 19.8%
improvement in the processing time in the factory. Also, the cost of input of manpower into process process was
reduced by 37.1%.
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Fig 1. Product Factory Process of Proposed Model

Fig. 148 T27]9] Ak gol s Aels)e =24
2 BT AL U1 BTk A B84, Q19 ulg
A7 SolM EAE Qe e Fig 19} 28 Z2A
A7 oA AN 1 E AURTE A5 A4
= WA 913 B Hl%ol Ml E =
gk, e, A
AR Ao A AFR-E] 3L 9
28, A% BUE

F3 Fohps A %—o] Al Yo v
F Q) kel Fa71908) A 0)g % B8 S

A
)
A e ugo] A & ek

32 Az AFT A EdF

o] Ao AntEdED | YAk AE 53w
2 M Azd T AEL 28802 A5 93

FrelEe tewt 2o) 4w Yy sl

2 g8 A= B4R A} o1 AAE
A Aug ga] g9d exAe A% g9
able 143 2.0 AL§¥IE Qlulst d
I M8 e, 5 Lol A

=z

= AE Soh ol AR Ax AE
A 3
_]

e
i%r&rﬂ

ox,
_’Tﬂ,

2L

12 T4 AFEE n7l e IoT =]l
ARlez 47 AdFomn Az

AE] B} meA ol

L

of
-

r&ﬂ mio Mo ox ox o mH X

Table 1. Concatenate Algorithm for IoT Devices

Algorithm 1 Linking Algorithm for loT Device

Input The number of manufacturing equipment for establishment of
loT devices

Qutput offset of linking entry

1: Procedure: linking entry Concatenate

2 Offset(1] = 0

3: for i from 1 to n:

index = {ili e Z Zis integer}

offsetlindex+1] = offsetlindex] + linking_length

4: end for

5: end procedure
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Table 2. Construct new linking entry

Algorithm 1 Linking entry construct Algorithm for loT Device

Input The linkage point Pf*l of new linking information
Output Linking pairs of Linking entry location

1: Procedure: Linking point construct of linking entry

2: for 1 from 1 to n:
3: for i from 1 to n:

let linking triple [ _

AR

]

i+1

The linking pairs (L,l, L) and (I, I, |) from two linking pairs
with correspondence estimates

4: end for

5 end for

6: end procedure
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Table 3. Resolve Linking entries

Algorithm 1 Resolve linking entries

Input Linking entries <name, location> using linking pairs
Output update Linking point p

1: Procedure: Resolve linking entries

2:for i from 1 ton

3: for each linking entry in the talbe

4

5

. if linking entry is not defined:

: representation linking point and linking entry for each linking
viewpoint: original linking entry L and projection matrix R

: output linking point of linking entry <I’ %, P/~ '>:

else

: new linking entry = linking entrylname]

: update linking point p in linking entry <If*1, Pf*
new location

10: add a new linking entry for I, at linking entry </ ', P}~ 1>
= }ziifl

11: end if

12: end for

13 end for

14: end procedure
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Table 4. Relocate update linking entry

Algorithm 1 Relocate linking entry Algorithm

Input The updated linking entry and linking point Pfi1

Output New Linking entry

1: Procedure: Relocate linking entry

2: for i from 1 to n:

3 for each linking entry

4: add offsetli] to each linking entry to create new linking
entry

5. update linking point P/

- }22271

8 end for

8 end for

9: end procedure

~ 1 at linking entry <If71, Pf’
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