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Abstract- Currently, a batch process manufacturing industry in Thailand is facing production process control problems. For 
traditional work instruction system, all related production data are commonly provided in paper form using Microsoft word 
or excel, which are not effective for production instruction.  Moreover, it cannot ensure that all operators strictly follow the 
instruction. The aim of this paper is to develop a work instruction application software based on specific needs of a chemical 
mixing process. This software is called “MixIT”. It has been implemented in an adhesive and sealant factory in Thailand.  
Implementation results show that human errors of filling wrong chemicals and inaccurate quantity of ingredients during 
mixing are greatly reduced.  In addition, operators follow the instruction much more strictly since the instruction is clear and 
the software records all activities that the operators performed on a real time basis.  When the instruction is violated, the 
supervisor will be known immediately. 
 
Index Terms- work instruction system, software, web based services, batch process, chemical mixing. 
 
I. INTRODUCTION 
 
A. Background 
A shop floor control system (SFCS) is a part of 
production process control which integrates a 
computer software and manufacturing plan at shop-
floor level coordinated with manufacturing physical 
flow and information flow within the shop-floor. 
There are four functional components: planning, 
scheduling, executing, and monitoring [1].  To 
effectively manage and control these activities, the 
architecture and elements of a shop floor control 
system is necessary to be defined in operational level 
following asequence of: data collection, scheduling, 
real-time control, and performance evaluation [2].  
Detailed information of the instructionincludes the 
processing requirements, due dates, priorities, batch 
sizes, and the required resources [3].  
 
B. Problem Statement 
Main problems of a chemical batch process industry 
arerelated to process control which is difficult to 
prevent human errors or mistakesof shop floor 
operators. 
The problems are described as following: 
1) Ineffective database and information sharing 
system.  
2) Ineffective manual work instruction system. 
3) Ineffective to monitor and control performances 
of operators. 
 
C. Objectives 
The objective of this paper is to build an application 
software of work instruction system called “MixIT” 
to help the company handle and manage complicated 
chemical mixing process.   The expected outcome of 
applying this application software is to reduce human 
errors of operators by analyzing the recorded 

activities that operators performed whether they are 
complied with the instruction. 
 
II. LITERATURE REVIEW 
 
Currently, computer technology is moving forward to 
improve efficiency and productivity in a 
manufacturing system. Features and functions of shop 
floor control application software are necessary to be 
fit to the real and specific needs of manufacturing 
industry. Phaithoonbuathonget al. [4]used a web-
based service platform to improve human 
performance, machine utilization, and reduce 
required resources in a production system.  
Hypertext and media system are used for training an 
operator in a shop-floor to perform works by 
presenting data or text using the Asymetrix Software 
Tool Book [5]. The results of this study indicate that 
the performances of operators were improved since 
they can better understand their working steps 
compared with the instruction on a paper. A 
prototype equipment of data collection and analysis 
of manual assembly work using video recording and 
personal computer techniques is developed to capture 
shop floor information during works.A case study is 
conducted to collect data and report the performance.  
The results show that the assembly time can be 
reduced by 60% [6]. A production-integrated video 
learning system (PVL) is developed as a learning tool 
for workers [7].  This system usesmulti-media, such 
as, text, pictures, and VDO to construct the work 
instruction system. It can reduce start-up time and 
quality problems. Operational process dashboard for 
manufacturing (OPDM) is developed to provide 
instruction requirements on shop-floor level to reduce 
waiting time in production process, inflexibility, and 
costly communication [8]. It provides information via 
a mobile dash board service, e.g., tablet or iPadto 
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allow workers to access information services 
anywhere in shop-floor area. 
III. METHODOLOGY 
 
A. Requirements 
The MixIT software will be designed based on 
requirements of a chemical process factory which has 
a chemical mixing process as critical process. 
AdheSeal Company Limited is an adhesive-sealant 
manufacturer and distributor of silicone, epoxy, 
acrylic, polyurethane adhesives and sealants. 
Simplified operational step of this company is shown 
in Fig. 1. It shows that the pick-list and work 
instruction are printed on a piece of paper. 
 

 
Fig. 1Simplified operational step 

 
Based on a survey of management team, the pick-list 
and work instruction in paper format create problems 
as follows: 
1) It is unclear what raw materials and ingredients 
are needed since many of them have similar names 
and appearances  
2) Operators often fill raw materials or ingredients 
in wrong quantity since they are filled partially in 
many steps 
3) Raw materials or ingredients are filled in wrong 
step or sequence.   This results in poor dispersion of 
ingredients   
4) The mixing parameters, such as,speed, 
temperature and pressure,are not suitably set. 
5) The mixing time is too short or too long 
compared with the standard time 
6) Operatorsdo not follow the instruction or 
condition provided in the paper.  
7) Operators forget to report or record data inrelated 
document. 
 
B. Conceptual Design 
Currently, the manufacturing order, pick-list, and 
work instruction are created using Microsoft Word 
and Excel software.  The related production data are 
recorded manually on pieces of paper.  This is a 
source of human errors and ineffective operations, 
which sometimes lead to quality problems. 
 Thus, this paper is to design a data base system and 
application software in a single platform to store 

BOM and work instruction data, generate pick-list 
and work instruction, and record real operational 
activities on a real-time basis. MixIT application 
software is designed to inform operators a clear 
understanding of the production process and step-by-
step guidelineon how to work.  It also allows a 
supervisor to monitor how the operators perform the 
mixing activities. Functions and features are designed 
to reduce human errors.  First, “Fill BOM” is used to 
providetotal amount and remaining amount of 
chemicals that needs to be filled based on the quantity 
defined in bill of material (BOM). Second, “Stop 
Watch” allows user to set up a mixing time.  Third, 
“Serial”is used to record the serial numbers of critical 
raw materials that significantly affect product quality.  
This is useful for tracking of quality problems. 
Fourth, “Comment” is used to record QC results and 
remarks on unexpected events during mixing.  
Finally, “Next Step” is used to proceed the next 
operational step and also record the time of each step. 
The application software is divided into three 
functional modules as follows: 
1) DATA Module: It is used to input product, raw 
material, bill of materials (BOM) and work 
instruction into the database as shown in Figs. 2 and 
3. Note that the forms of product and raw material are 
similar. 
 

 
Fig. 2Form of Raw Material 

 

 
Fig. 3Form of Bill of material & Work instruction 

 
2) TODO Module:It is used to create manufacturing 
order (MO).  After the MO is created, it can be 
assigned or approved to be produced by responsible 
operators.  The work instruction will be displayed in 
work instruction dashboard with control functions 
available on tab buttons below the work instruction as 
shown in Fig. 4. The available functions are 
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“Comment”, “Fill BOM”, “Serial”, “Stop Watch”, 
and “Next Step”. 

 
Fig. 4Work Instruction Dashboard 

 
3) Report Module: It is used todisplay reports. The 
report module provides summary of the 
manufacturing order which is already finished. The 
information provided in report window consists of 
production start and finish times, quality control 
comment, total production time, processing time of 
each step, raw material filled quantity, and raw 
material serial number, stop watch set up and finished 
time as shown in Fig.5. 
 

 
Fig. 5Production Report 

 
IV. INSTALLATION AND TESTING 
 
The application software “MixIT” has been installed 
on Window Server 2010.  A LAN network is set up 
using ip address (http://mixit.127.0.0.1.xip.io/). The 

MixIT software is operated using mobile devices, 
such as, iPad or Android tablet to allow users to move 
freely on the shop-floor. 
Some products are selected as pilot products for 
testing performances of the software.  The number of 
operational steps on the work instruction ranges from 
10 to more than 30 steps.  After the “MixIT” software 
is implemented for a sufficiently long time, it will be 
evaluated on the following aspects: 
1) The operators can learn and understand the 
processing steps and follow them better than the 
existing paper based system. 
2) The operators can perform the operations and 
report results of the operations correctly  
3) The software can help the company reduce and 
prevent human errors 
4) The operators and supervisor feel that the 
software is useful and they would like to use it 
continuously. 
 
V. RESULT AND DISCUSSION 
 
MixIT software has been tested within a limited time 
which is not long enough to get reliable results. 
However, we get some preliminary results as follows.  
During data entering phase, related experiences 
operators are asked to provide the existing mixing 
steps to construct the work instruction database.  
They feel that the software is easy to use and 
understand.  The data entering is simple and easy.  
They need to transfer their experiences into written 
document, which is very helpful for new operator 
training.   
During application phase, the MixIT software is used 
to provide instruction on a real-time basis.  The 
operators feel that it is easy to follow the instruction 
since it is clear and step-by-step.  The functional 
buttons can provide supporting function effectively.  
Some new operators feel that the mixing process is 
easier since they have no need to remember 
complicated steps.  The photos of the raw materials 
which are available on the pick-list can reduce 
confusion of raw materials. Thus, reduce chance of 
picking wrong materials.  The “Fill BOM” function is 
very helpful for reducing errors of filling quantity 
since it reports the remaining amount to be filled 
together with the already filled amount. 
The supervisor can on-line monitor what activity the 
operator is currently performing.  He/she can use the 
report to see whether the operators follow the 
instruction strictly or not. 
Majority of operators and supervisor feel that the 
MixIT software is helpful and willing to continuously 
use it.  However, the reports should be modified to be 
more informative and easier to search for the required 
data. 
 
CONCLUSION 
 
The work instruction application software is an 
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essential part of a manufacturing company that 
effectively helps operators to follow the work 
instruction.  It can greatly reduce human errors since 
the chemical mixing process is very complex with 
upto 30 steps.It is difficult for the operators to 
remember all steps and it is too complicated to shows 
all steps with detailed mixing parameters on pieces of 
paper without confusing the operators.   This software 
helps operators to develop their skills in chemical 
mixing in a shorter time than the existing paper based 
system.  The unexpected events recorded during 
application of the software will be useful if the 
supervisor analyze them to see whether they have 
effect on quality of products. 
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