
Journal of Manufacturing Engineering, December 2020, Vol. 14, Issue. 4, pp 110-117  
 

www.smenec.org 110 © SME 
 

*Corresponding Author - E- mail: santhosh.ag19@bitsathy.ac.in 

 IOT PERCEPTION OF SMART FACTORY FOR ADDITIVE 
MANUFACTURING SYSTEM (ISFAMS) WITH A VISUAL 

EXAMINATION  
 

 

  

 
  

 

1. Introduction 

Generally, as one of the fundamental things in 
Industry 4.0, the keen plant uses the ongoing trend-
setting innovation, for example, the Internet of Things 
(IoT), Additive Manufacturing, Cloud figuring, and 
Mass Customization for digital actual frameworks and 
mechanized machines to a continuous screen of an 
actual cycle, data stockpiling, perception through a 
virtual framework and ideal dynamic to improve the 
creation and quality. The individual frameworks in the 
assembling territory can communicate and help out one 
another inside a keen processing plant to perform ideal 
dynamics. IoT is an interconnection of registering 
gadgets with the assembling framework for sending and 
accepting the item producing data.  

In the shrewd industrial facility, the assets, 
cycles, and items can be described by digital actual 
frameworks (CPS). The CPS is like the IoT innovation 
which gives the higher coordination of cycle between 
the actual framework and computational arrangement of 
the assembling unit. The digitization of assembling  

measure is incorporated with the shrewd production line 
that construes the ongoing information, and insights can 
be investigated depending on the data put away utilizing 
distributed computing. The IoT gadget speaks with all 
different gadgets to the trade of data distantly for 
checking and controlling the cycle. The distributed 
computing innovation gives a stage to get to the put-
away data about the assembling cycle and items for 
checking, breaking down, and offers criticism to the 
shrewd plant through API of IoT administrations. 

The robotized machines engaged with the 
savvy plant to do the cycle like added substance 
fabricating, material taking care of (Pick and Place), 
material exchange utilizing transports, item gathering, 
visual examination (size, shape, and imperfections), 
item partition, bundling, and coordination of the board. 
These arrangements can be followed by utilizing a 
remote sensor network during each cycle and send the 
information to the IoT empowered processing gadget. 
The data about the investigation can be observed and 
isolate the information resembles shape, measurements, 
kind of deformities put away in distributed computing 
for simple entry by the approved individual (Both 
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ABSTRACT
  The difficulties in an assembling framework are the absence of ideal, exact, and absence of

data to included item forecast, shop floor assets, item stream, item review, item status to client, item 
conveyance status, and manufacturing plant adaption for a modified item. The proposed thought is to
plan  IoT  representation  based  Smart  Factory  for  Additive  Manufacturing  System  (ISFAMS)  that
makes a route towards continuously from customary mechanization to a completely associated mass 
customization  and  adaptable  digital  actual  framework.  The  ISFAMS  uses  a  reliable  stream  of  data
from  related  errands  and  making  structures  to  learn  and  change  processing  plant  creations  to  new 
demands  from  the  client.  The  framework  uses  the  Industrial  Controller  to  control  the  activity  of 
individual frameworks and succession of item stream in the Smart Factory arrangement. The remote
sensor network secures constant assembling data and data is put away, got to, and pictured utilizing 
distributed computing. The vision framework and mechanized stage empower the examination of the
item's  shape  and  measurements  dependent  on  the  AI  approach  and  to  move  the  item  from  area  to
segment and separate the item for bundling segment. This digitization of the assembling framework
builds  adaptability,  dependability,  savvy  detecting  and  control,  asset  wastage,  simple  admittance  to 
assembling data, and coordination with the executives.
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administration and client dependent on approval level). 
The controller is conceivable utilizing the SCADA 
framework interfaced PLC and IoT gadgets. The PLC 
plays out the controlling activ
of the information terminal dependent on the stepping 
stool rationale program put away in the memory.
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Industry 4.0, is empowering the joining of wise creation 
frameworks and progressed data advances. Added 
substance fabricating (AM) is viewed as a fundamental 
fixing in this new development. Mehrpouya et al. [8] 
had presented a novel creation strategy in plan, 
assembling, and dissemination to end-clients. This 
innovation has given incredible opportunity in plan to 
making complex segments, exceptionally adaptable 
items, and proficient waste minimization. 
 The proposed framework makes an answer for 
the on-request need of businesses like web-based 
observing of creation measure, stock administration, 
material use, and assessment result following and item 
status to the client. Our proposed framework comprises 
equipment and programming commitments. In 
equipment, any assembling businesses require four 
significant segments like material stockpiling, item 
creations, material dealing with, gathering, assessment, 
and bundling. Likewise, our ISFAMS comprises of six 
areas, for example, the Feeding segment, 3D printing 
segment, Conveyer, assembling segment, visual 
examination segment, and bundling segment. Alongside 
this, our answer incorporates an information perception 
framework coordinated with assembling areas to follow 
measure, material position, item status, and insights. 
Our framework interlinks the high-level administration 
to get to finish the status of assembling cycle and items. 

2.  Experimental setup 

The calculated plan portrays that the client can 
arrange the item with required particular subtleties like 
variation, shape, measurements through versatile or web 
application appeared in Fig. 3. The client request and 
following the item status can be put away in an 
information base through distributed computing 
utilizing IoT gadgets and API. The Information is gotten 
to, and the assembling cycle is arranged by the 
information investigation application in a dispersed PC 
framework. The 3D printer begins printing the parts 
(toys, home machine material, medical care items, and 
so forth) because of client information. 

 
 
 
 

After the part feeder will take care of the part 
to the transport, at that point printed parts get moved by 
the single arm to the transport. At the point when the 
transport gets section 1 and section 2 and starts moving 
the part to the investigation area after the vicinity sensor 
detects the accessibility of the two sections. The 
transport stops when a section arrives at the amassed 
segment and parts are gathered by the SCARA arm for 
making it as a solitary item. The amassed item is 
additionally moved to the review segment for 
recognizing the item variation, shape, measurements, 
and deformities. The completed item is pressed by 
bundling area with standardized identification and the 
whole succession is constrained by PLC. The relating 
data about item status, review information, fabricating 
subtleties, inert time, and support report is put away and 
gotten to by IIoT gadget incorporated with this 
assembling framework. 

2.1 Progress of the system structure 
On review our advancement towards venture 

improvement dependent on the need of equipment 
arrangement of any assembling industry, we have 
created  

i) Feeding area  
ii) 3D Printing area 
iii) Conveyor segment with semi-revolving arm 

activation toward the start of transport. 
2.1.1 Feeding section 

The feeder unit has a pile of ready-made parts. 
At the point when the whole framework is turned ON 
through HMI or IoT dashboard, a part is catapulted from 
the stakeholder utilizing a pneumatic chamber. The 
speed of the chamber invitation can be constrained by 
the stream control valve and meter in the meter-out 
circuit. PLC offers a sign to the solenoid valve to pick 
the part from the feeder unit and spot it in transport 
utilizing 1800 pneumatic worked turning actuator.  
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Fig. 4 (a) Feeder area  (b)  3D printer 

2.1.2 3D printer section 
The 3D printer comprises a stepper engine, 

microcontroller, driver, straight guide rails, show, 
extruder, and heat bed. Computer-aided design 
configuration can be changed over into .stl record 
utilizing REPLIER have. The 3D printer will begin 
printing the 3D part variation after firmware gets request 
data from the customer dashboard. Whenever a part is 
produced, the sensor triggers the PLC contribution to 
begin the pneumatic actuator for putting the 3D part in 
the transport demonstrated in figure 4. 

 2.1.3 Conveyor section with semi-rotary arm 
actuation 

Transport has been created to move items starting 
with one segment then onto the next area for each 
heartbeat recurrence contribution from PLC to servo 
enhancer. The servomotor has run the transport PVC 
belt length of 1.5 meters and the servomotor can be 
appended with two non-indistinguishable planning 
pulleys (Ratio of 1:2). The transport can move the item 
weight of almost 500 ~700 gms. Towards the start of the 
transport, two semi-turning arm incitation systems are 
connected for the pick and spot of item starting with one 
area then onto the next. The arm can be impelled 
utilizing 1800 rotating pneumatic actuator with 
controlled speed utilizing stream control valve. The 
material can be gotten a handle on utilizing a pull cup 
and it will keep up the heading all through the pivot 
appeared in figure 5. 

 
 

 
Fig. 5 (a) Transport with pneumatic arm, 

 (b) SCARA robot 
 

2.1.4 SCARA Robot for assembly 
  Transport moves both the parts to the gathering 

area. The photoelectric sensor identifies the part that 
arrives at the gathering area. At that point PLC triggers 
the I/O of four hub SCARA robot that starts gather the 
parts. SCARA I/O imparts the sign to PLC input which 
demonstrates the fruition of gathering measure. 
Transport sends the collected item to the examination 
segments. 

2.1.5 Vision inspection system 
          When the item arrived at the assessment area, the 
framework of the dream guarantees the rightness of 
shape and measurement just as the nature of the item 
utilizing picture handling strategies. If an item doesn't 
have any imperfection, it will go consequently to a 
pressing cycle. If an item has an imperfection in it, at 
that point the vision framework I/O will send the data 
about the deformity item and enlisted in the 
administrator dashboard to improve item quality 
appeared in Fig. 6.   
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Fig. 6 Vision review framework

3. Methodology 

     The procedure portrays the progression of 
information or data followed from each segment of the 
proposed framework through Ethernet switch and 
refreshed in the cloud data set 
information from the comparing address determined in 
the Delta PLC appeared in figure 7. The Client and 
administrator Dashboard has been made utilizing PHP 
and Database data recovery and capacity utilizing 
MYSQL. The customer should sign i
put in a request for the required item. Likewise, the 
customer dashboard has the arrangement for the 
customer to follow the status of his arranged item. The 
administrator can control the brilliant production line 
apparatuses through the 
administrator can likewise follow the item stream, c
material use, item status, and investigation information, 
and machine activity, industrial facility conditions like 
temperature, conveyance status, deformity items
item quality as for time. This information can 
investigated to improve the crea
and diminish the wastage of materials. This dashboard 
usage encourages the administration to get genuine
experiences from the shop floor, appar
fabricating measures and gives the creati
through the plant head. The usage of assets and waste 
administration is conceivable by gathering and breaking 
down the IoT information. 
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4. Result and dis

The proposed framework was 
mechanized by the programmable rationale regulator 
which deals with the control towards every framework 
in the relating area appeared in figure 8. It will fol
the progres
the sensor. T
recognized the broken item and data is shipped off the 
IoT dashboard and the client can find the issue and 
redresses the framework breakdown by 
past cycle information
client can arrange the item structure in the far
and screen their item construct status and anticipated 
culmination.
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Fig. 7 Progression of Information 

Result and discussion 

The proposed framework was planned and completely 
mechanized by the programmable rationale regulator 
which deals with the control towards every framework 
in the relating area appeared in figure 8. It will follow
the progression of material in the transport by utilizing 
the sensor. The vision information was caught and 
recognized the broken item and data is shipped off the 
IoT dashboard and the client can find the issue and 
redresses the framework breakdown by investigating the 
past cycle information of assembling framework. The  

nt can arrange the item structure in the far-off area 
and screen their item construct status and anticipated 
culmination.  
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Fig. 8  Smart factory layout for additive 
manufacturing system 

The client can pre-plan their work as indicated by the 
opportune data getting from the ISFAMS. The chief is 
wiped out by executing the proposed thought in each 
assembling framework. IoT dashboard has exclusively 
worked for customers and executives. The information 
perception was interesting for every dashboard 
dependent on their pecking order level in industry and 
client representation is restricted to the item status. 
 

Fig. 9 Admin and client IoT dashboard 

The IoT administrator dashboard indicated in 
Figures 10 and 11 gives all the data about the creation 
status like asset accessible, material wastage, number of 
items completed dependent on-time history, flawed 
items and its explanation, number of forthcoming 
requests, items requests, need of items. In light of this 
data, the administration can be engaged towards the 
arranging of business to the market patterns, client 
needs, item interest, and IoT interconnected industry for 
foreseeing market techniques. The IoT representation 
causes the upkeep specialist to get refreshed for 
prescient support plan ready like the substitution of oil, 
analysis of hardware, and alignment of 3D printing, the 
ideal length of activity and numbers. 

 

 

Fig. 10 Customer representation for ISFAMS 

 

Fig. 11 Administrator representation for ISFAMS 
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5. Conclusion 

The ISFAMS makes a novel design for added 
substance fabricating framework and it empowers cycle 
and information perception to the administration and 
items notices to the distant client. The framework 
proposes getting to the machine, measure information 
from the Data register in Delta PLC by indicating its 
location. The recovered information is to be transferred 
in the cloud for observing and perception and future 
examination reason to decide the item interest, market 
procedures, asset use, squander material administration 
and prescient support plan checking and alert dependent 
on the usage of IIoT innovations. The information-based 
has been pictured in the both administrator and 
customer dashboard arranged to utilize PHP and python 
combination. The current status and material stream as 
demonstrated in the administrator dashboard with 
pictorial portrayal for the observing motivation behind 
high-level administration. The future degree to the 
framework is to execute and interconnecting numerous 
IIoT ventures to foresee the market interest and 
empowers coordinated item fabricating. 
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