
 

  

 
 
 
 
 
 
 
 
  
 
 
 
 

 
 
 
 

 

Shop Floor Efficiencies in 

Factories and Warehouses 

using RFID 

Material movement along a factory and in warehouses is a 

complex operation requiring a perfect symphony between 

information technology enablers and human judgment in 

terms of quality. Seamlessness is desired in tasks that 

require multiple hand-offs either from one system to 

another or from one area or bay in the factory to another. 

It is here that most of the slippage and revenue leakage 

occurs.  

RFID is a neat and efficient way to bring about this 

seamlessness. It helps keep operations lean and bolsters 

systemic accuracy as never experienced before. This paper 

looks into how RFID enables smooth functioning on the 

factory or warehouse shop floor.  

Embedded Trust, Assured Reliablity 
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Overview of a Typical Shop Floor 

Managing material flow in a warehouse or in a factory has its set of unique challenges. The scale of 

operations can become so large that warehouses are given separate legal status and require 

separate registrations with Government authorities for the purpose of indirect taxes such as central 

excise (the goods and services tax, GST, in many countries).  Movement of raw material from 

warehouses to factories and finished goods from factories to warehouses has traditionally been 

heavily scrutinized by tax officials and has always remain an important element of regulatory focus 

owing to the sheer volumes involved and the possibility of errors, pilferage and even foul play.  

Material tracking at multiple levels is important from the overall supply chain and quality process 

efficiency of any organization. With the advent of large supply chain management (SCM) and 

enterprise resource planning (EFP) systems, a good part of this tracking has become automated. 

However business processes are often found wanting where interfacing with physical components 

is required.  

The room for error creeps in on account of the sizeable manual interface component between the 

physical flow of goods and large SCM or ERP implementations. Radio frequency identification 

(RFID) addresses this very problem. It ‘connects’ physical objects to the computerized supply chain 

backbone. Managing material flow operations in a factory or a warehouse is then reduced to shop 

floor layout planning, personnel deployment and scheduling and task allocation in a near assembly 

line like manner with clearly assigned and measurable time metrics for activities such as sorting, 

data feeding, bulk-breaking, inventory stacking, inventory release as per indents, quality checks, 

aggregation, packing and dispatch.  

RFID links people to the objects they are assigned to handle and to the ERP systems that operate at 

the pan-organization level. It helps build more efficient processes, brings errors down to a 

minimum and is responsible for a lot of cost saving in terms of time and money saved all along the 

shop floor.  This paper takes a look in the benefits of using this technology.  

 

Materials Management and other Challenges in Warehouses and 

the Factory Shop Floor 

Let us take a closer look at that part of the supply chain that starts at the material entry gates of the 

factory or a warehouse and ends with dispatch to another factory or a warehouse.  

Let us take a closer look at that part of the supply chain that starts at the material entry gates of the 

factory or a warehouse and ends with dispatch to another factory or a warehouse.  

Goods enter into a factory or a warehouse either as upstream product intermediates from other 

factories or components from warehouses. They also move in directly from wagons and last mile 

connectors of logistics service providers. The ERP already has information of material that is slated 

to move in by virtue of purchase orders and delivery dates. Once raw material arrives along with 
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transportation receipts, customs bills of entries, dispatch 

receipts and other such documents, entries are made into 

the ERP system. Thereafter some of these items are loaded 

onto production lines whereas some are stored as 

inventory. Defective ones are sent back whereas those 

damaged are held in a separate area for identification of 

causes and assignment of responsibilities for covering the 

damage.  In this entire process, there is a significant human 

involvement in ‘informing’ the ERP of what is going on by 

manually updating a host of status fields. 

Once goods are processed, they are checked for quality. 

This process might take a few minutes to a few days 

depending on the product being tested. The product or its 

components have to be marked as “under testing” and 

detailed logs have to be maintained for tested and under 

test components during the testing life cycle. All along there 

is a manual intervention where in the quality sub-system is 

told about the stages of testing right from under testing to 

the final stage of “quality check passed” or rejected or “put 

on hold”.  

Goods are processed in bulk in assembly lines. While 

dispatching them, they have to be aggregated as per client 

orders (or factory or warehouse requisitions). These orders 

and requisitions are present in the ERP. Pick lists are 

created from the ERP and items are moved into lots 

through physical inspection. This is an obvious source of 

error as the inspection is manual. 

Overall, there is a lot of scope of efficiency loss all along the 

factory or warehouse floor owing to the sheer number of 

handovers from man to machine (ERP) and back. It is this 

loss that RFID makes good and also builds in added profits 

in terms of building in higher efficiencies in good time. Let 

us take a look how.  

 

What is RFID? 

RFID is about creating an internet of objects using radio frequencies in various sets of ranges or 

frequency bands depending on the usage. A special label containing information about an object 

(Raw Material & Processed Material:-such as Material Code, Batch Number, Quantity of Material 
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[drum, carton, bag], date of expiry in the context of this white paper) is attached to the object.  This 

label (also called a tag) can be read by a reader having one or more antennae which emit radio 

waves and receive signals back from the label. This reader then transmits the information to a 

computer (placed nearby or remotely). That completes the chain of identification. It helps trace, 

track, authenticate, secure and help save time and money. 

It is a huge improvement over barcode technology as the latter is a line of sight technology. Objects 

tagged with barcodes have to be held in the reader’s line of sight for the information to be recorded. 

This adds extra personnel movement steps on the factory or warehouse shop floor. The shop floor 

might also need some redesigning for the bar codes to be read by some key personnel who cannot 

leave their place of work. RFID tags on the other had can be read from a distance with sophisticated 

algorithms in place to prevent tag collision (more than one RFID tag reflecting signals that emanate 

from the reader). This eliminates unnecessary item flows and personnel movement on the shop 

floor keeping operations tidy and error free.   

 

RFID and Managing the Shop Floor 

The current model of the workflow chain along the factory or warehouse shop floor has been laid 

out in the text above. RFID can be introduced unobtrusively and for tremendously high returns on 

investment all along this workflow.  

For this setting one would typically need RFID tags or transponders operating at optimum 

frequencies so as to avoid tag collisions. Alternatively, in huge operations where large distances 

reads cannot be avoided, high frequency tags with reader software having sophisticated algorithms 

to prevent tag collision – the event of multiple tags responding to radio frequencies emitted by the 

reader. Tags would also need to have adequate storage to store material information. This 

information shall be pulled out of the ERP. An ERP interface for the reader software is a must. 

Fortunately all large ERP vendors recognize this need and provide for it.  

Since material moves across various stages, its current status would need to be recorded so as to 

track it from time to time. Because of this the RFID tag has to be rewritable with the status field 

being updated from time to time by an operator with the handheld reader.  

 Thus at the entry point, material can be moved in to the tagging area (after removing the 

damaged and damaged-in-transit items). RFID tags can then be attached to each item with 

material information being fed into each tag. The status of these tags can then be updated 

from the reader and items can either move into production or as inventory. The movement 

is obviously synchronized with the production planning and materials handling schedule 

present in the ERP.  

 Once processed, items need to be checked for quality. Tag status can be set to “under 

testing” until each item is tested. Post tests tag statuses can be set to “QC passed”, “rejected” 
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or “put on hold”. This information can be automatically relayed to ERPs and further action 

can be taken. 

 “QC passed” items are transported to the packing and dispatch area. Pick lists (made from 

various purchase and indenting orders) from the ERP are made available on the hand-held 

readers and the tagged items are sent for packaging.  

 Even while packaging, RFID tags with a host of information about the finished (or 

intermediate stage) product can be affixed and the items moved out of the factory. These 

tags can then be tagged all along the supply chain.  

In this manner, manual intervention is relegated to parts where it is critical - in judgment on quality 

and inspection. For the rest where a high degree of seamlessness between information flow in the 

ERP and material flow on the shop floor is sought, RFID steps in and makes the day. It saves costs, 

improves efficiencies and makes the entire operation lean and neat.  
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About IDCUBE 

Powering ahead with its vision of emerging as the leading player in positive identification systems, 

IDCUBE is already proving its worth in RFID based asset management and security systems. 

Its expertise in RFID system design, software development and deep understanding of the asset 

security and management market enables IDCUBE to provide innovation and cost- effective 

solutions in AIDC space. 

With the highly technical and entrepreneurial team, drawn from some of world’s best institutions, 

IDCUBE conceptualizes, designs, engineers, manufactures and supports its product with the help of 

in-house research and development facility. 

IDCUBE envisions to continue delivering mission critical solutions in niche areas, helping its clients 

realize high return on their investments. 
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