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ABSTRACT

When considering the quality engineering process of the CCS Lanka (Pvt) Ltd, it is important
to know the efficiency of the past hour and the current states of the production line. This project
aims to provide a clear picture of the assembling line. It help's to identify the current state and
to design a future state for the series of events. A system has been designed to count the number
..of PCBs which pass through the assembling™line. The system was comprised of an Arduino
board with base station computer (server) and another Arduino boafd (node) which
communicates with each other through NRF241L.01+2.4GHz wireless transceiver module.

Server is designed to get updates from node and to display current state of the line.
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i. INTRODUCTION

Productivity is the main important measurement 1n any productlon line or a manufacturing
~_company. Productivity measures the relat10nsh1p between inputs into the production process
and the resultant outputs. Productivity can be measured in several ways. Some of those are
output per worker or hour of labor, output per hour / day / week, output per machine, unit costs
(total costs divided by total output)'. The proposed system was designed to find current state
of the production line. This is the easiest way to find the productivity based on output per hour
/day /week. This system also helps to find the efficiency of the production line dunng the past
hour. This project included the wireless production monitoring system for collect the data from
machines in a production assembling line. This data‘is.directly used for analyze in graphical

~ user interface such as LabVIEW. Data acquisitions for such systems are conventionally done
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using wired sensors connected to a central controller. A less expensive and more advanced
solution for this data acquisition is by using a distributed Arduino based microcontroller
network connected wirelessly using Industrial, Smentlﬁc and Medical (ISM) bandwidth. This
network uses a specially developed customizable counting algorithm to count PCBs
simultaneously and reliable communication between nodes is ensured by using a unique Round
Robin Algorithm (RRA). The system was comprised of the main Arduino board with the base
station computer(server) and data acquisition Arduino board(node) which communicate with
each other through NRF24L01+ 2.4GHz wireless transceiver module. The software portion of
the project resided on the Arduino board and on the base station computer. Every node is
capable of counting up to eight sensor inputs in parallel and the data is stored in the node’s
non-volatile memory®. The acquired data is then transmitted to the base station upon request.

The design is open up to use 10 number of nodes.

2. EXPERIMENTAL

The data acquisition system mainly contains two parts which are the data acquisition board and

ollector at each point that needs 1ts status.

_the mam server. It is necessary to use a separat da

As the d ' 1 or an Arduino board with NRFZ4L01+ 2.4GHz wireless transceiver module
has been used. It has the capability to collect the data and communication wirelessly with main

server and Arduino mega board is used as main server®.
2.1 Data Acquisition Board

The data collector consists of three parts: sensor capture, the Micro Controlling Unit (MCU),

-and the wireless transceiver module. The sensor capture hardware consists of the relays that
change the 24V sensor logic level into 5V logic level. The circuit works with 5-24V power
supply and it contain 5V regulator for MCU and 3.3V regulator for wireless transceiver module.
A detailed schematic of the board can be found in the appendix. The count goes up as the logic
level change as LOW HIGH LOW.
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4. CONCLUSION

The production line at CCS Lanka (pvt) Ltd maintained the manual PCB counting systems to
- count the number of PCBs which passes through the conveyer belt. But it is hard to implement
and maintain because one employee should be allocated for the counting process always. An
Arduino based production monitoring system was designed to fulfill the above requirements.
The system is a data acquisition system that mainly focused to be used for value stream
mapping with a LabVIEW interface for a production assembling line. The data is mainly sensor |
outputs. The project aims to provide a clear picture of the assembling line which helps to

identify the current situation and designing a future state for the series of events.
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