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Abstract 

With increasing cost of manpower, increasing complexity of the manufacturing process and safety requirement, there is an 
increasing need of automation both in industrial process as well as in machinery used. The proposed solutions help us to achieve 
streamlined operations, improved plant throughput and reduced downtime and this comes about by key drivers that are 
proprietary to enterprise network connectivity, diverse system integration, and centralized data storage from various systems, 
analysis of plant data and integration of stakeholders. 
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1. Introduction 

Enterprise-wide management, decision support and collaboration tools to help companies achieve operational 
excellence by which quality, cost and deliverables. Companies in the process industries often use dozens of 
applications and hundreds of spreadsheets to manage complex production operations, monitor processes and make 
operating and decisions. These systems are usually either completely isolated or are connected with complex, 
custom-designed interfaces that make it difficult to use the data effectively and maintain data integrity. Here is an 
attempt to automate the entire plant. For the proof of concept I would like to automate below process in a plant. 

1.1 Automated Inventory Management 
Automated procurement process depending on the production and future plan. Automated checking for required 

number of raw materials available in inventory for production of product. 

1.2 Multi-Vendor System Integration 
Automated decision making with respect to quality and cost. Communication with vendors to order raw material 

through GSM or mail has been made automated. Mail also can be sent to customer after product production is 
finished to receive the product. 
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1.3 Automated Assembely 

Un-manned automated assembly process. Can be run 24x7. Assembly process of the product using raw 
materials available in inventory without human interference has been made automated.  Through this we can achieve 
entire plant can automated from inventory to till dispatching of the product ordered. 

 

 

2. IR Sensors 
 

The IR Sensor-Single is a general purpose proximity sensor. Here we use it for collision detection. The module 
consist of a IR emitter and IR receiver pair. The high precision IR receiver always detects a IR signal. The module 
consists of 358 comparator IC. The output of sensor is high whenever it IR frequency and low otherwise. The on-
board LED indicator helps user to check status of the sensor without using any additional hardware. The power 
consumption of this module is low. It gives a digital output. 

The sensitivity of the IR Sensor is tuned using the potentiometer. The potentiometer is tunable in both the 
directions. Initially tune the potentiometer in clockwise direction such that the Indicator LED starts glowing. Once 
that is achieved, turn the potentiometer just enough in anti-clockwise direction to turn off the Indicator LED. At this 
point the sensitivity of the receiver is maximum. Thus, its sensing distance is maximum at this point. If the sensing 
distance (i.e., Sensitivity) of the receiver is needed to be reduced, then one can tune the potentiometer in the anti-
clockwise direction from this point. Further, if the orientation of both Tx and Rx LED’s is parallel to each other, 
such that both are facing outwards, then their sensitivity is maximum. If they are moved away from each other, such 
that they are inclined to each other at their soldered end, then their sensitivity reduces. 

 

 

FIGURE: 1 
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3. Methodology 

 

FIGURE: 2 

Production Manager shall input only the number of items to be produced using the GUI provided in the master 
computer. The software will automatically check the inventory materials; if it is in-sufficient ordering process will 
happen automatically to the vendor. Once the goods are available, assembly process will start automatically. 
Assembled goods are automatically sent to dispatch department and packed and dispatched to customer with 
automatic in-voice through internet. Vendor Management: Request for quotation shall be sent to vendors 
automatically through email if the goods are in-sufficient once the production manager enters the number of 
products to be produced. Based on the lowest quotation among the approved vendors, best quote will selected and 
ordered. 

3.1 Inventory Management: The ordered goods shall be dumped into the specified location in the plant and has 
some proximity sensors to detect the incoming goods. Once the goods up load is complete information will be sent 
to microcontroller in turn to the computer.  Assembly process has a robot to pick and assemble the products. Once 
the assembly is done Robot will pack the goods. 

3.2 Dispatch Management: After goods are packed, an automated in-voice will be prepared by the master 
computer and will be sent to end customer through email with the dispatch details. 
 

With all the process above Production manager and the stakeholders are informed about the progress through 
Mobile phones. An illustrative example of liquid dispensing  system for assembling the product by the above 
mentioned procedure is shown below, A liquid dispensing system or in common language it is a water tap or water 
dispenser. Water dispenser has mainly three parts. 
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3.3 Tap body 

 

FIGURE:3 

Above figure represents the main body of the liquid dispensing system to which screw down mechanism and 
screw down mechanism holders are assembled.  

3.4 Screw Down Mechanism 

 

 

FIGURE: 4 

Above figure represents screw down mechanism which is too embedded to tap body. 

3.5 Screw down Mechanism 

 

FIGURE: 5 
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Above figure represents screw down mechanism which is embedded into screw down mechanism holder. The tap 
assembly is done as a manual process. With increasing cost of manpower, it has become difficult to meet the 
production targets. So an attempt is made to automate the entire assembly plant of the taps. 

 
FIGURE: 6 

The assembly process of tap body, screw down mechanism and screw down mechanism holder using robotic 
assembly unit is shown in above figure. 
 

4. Visual Basic Software 

Visual Basic is an example of a graphical-based language. A graphical-based language allows the user to work 
directly with graphics. Visual Basic is derived from the “visual” term refers to the method used to create the 
graphical user interface (GUI), Simply drag and drop prebuilt objects into place on screen without having to learn an 
additional software package. The “Basic” term refers to the BASIC (Beginners All-Purpose Symbolic Instruction 
Code) language, a language used by more programmers. Visual Basic has evolved from the original BASIC 
language and now contains several hundred statements, functions, and keywords, many of which relate directly to 
the windows GUI. Beginners can create useful applications by professionals to accomplish anything that can be 
accomplished using any other windows programming language. Visual Basic is a Microsoft Windows Programming 
language. Visual Basic programs are created in an Integrated Development Environment (IDE). The IDE allows the 
programmer to create, run and debug Visual Basic programs conveniently. IDEs allows a programmer to create 
working programs in a fraction of the time that it would normally take to code programs without using IDEs. 

Image-processing software has become user friendly and powerful utilizing software libraries implementing some 
of the most popular image processing and analysis algorithms. Most of these environments support both, visual 
programming in combination with flexible GUI interfaces and traditional programming. Both programming 
practices can be combined to facilitate application development. Visual programming can be employed to accelerate 
application’s prototyping whereas the final application can be implemented and optimized using standard 
programming methods and languages. [4] 

5. The proposed system 
 

The flow chart of the proposed system is shown in below figure. The system consists of two main parts: 
hardware and software. The hardware consists of a robotic arm for assembling process, tap top section and tap 
bottom section and the software is specially developed using visual studio for the analysis using 8bit grey scale for 
user interface. 
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5.1 System hardware 
 

The hardware consists of three main items: (1) Personal computer with windows operating system, (2) 
Geared Dc motors for the movement. Along with these main components, the other components are ATMEGA32A 
microcontroller, MAX 232 dual driver/receiver, limit switches for stopping the further movement of devices, power 
supply unit having two transformers, IR sensor for detecting the material, voltage regulators, etc. All the hardware 
units are assembled and work according to the code written in the program. 

 

5.2 The developed software 
 

The software is developed using visual basic for graphical user interface which can be run on any windows 
environment. The user interface is shown in below figure.  

 
 

 

FIGURE: 7 

 
The software is mainly developed to display the number of tap to be manufactured, check for raw materials 

tab and start production tab. 
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6. Conclusion 
 

Wireless sensors networks have come to the forefront of the scientific community recently. This is the 
consequence of engineering increasingly smaller sized devices, which enable many applications. The complete and 
appropriate implementation of this Inventory management system will yield significant advantages to the 
organization. The proposed model helps to achieve streamlined operations, improved plant throughput and reduced 
downtime and this comes about by key drivers that are proprietary to enterprise network connectivity, diverse 
system integration, and centralized data storage from various systems, analysis of plant data and integration of 
stakeholders. Through this automated inventory management, multi-vendor system integration and automated 
assembly process are achieved. Because of this it is possible to record, store, retrieve and generate reports of 
inventory which is useful management in decision making, customer satisfaction by having the required stocks by 
their clients and also enable management to know when, what and how much to order in terms of the required 
inventories. 
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