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Abstract—This project research will concentrate more on the effectiveness
of machine over manual machine in operation line at LGL Technology Sdn
Bhd. Hence, based on the research problem regarding the effectiveness of LGL
operation, it will be necessary to investigate on the operations that are mostly
manual machine dependent. Therefore, the researchers decided to exert two
research techniques in order to get the information. The first source is the primary
sources that include observation and interview. The secondary sources are based
on journals, websites, books and articles. Simulation technique was used to mimic
the real-world system on the computer and creating a simulation on the current
and the proposed design to compare which is more effective to be used. Thus, in
the future this project would be able to help the LGL to improve the effectiveness
in their operation and it can also improve their service to their customer.
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1 Introduction

LGL Technology Sdn Bhd is a branch for Southtec Precision Engineering Sdn Bhd.
LGL technology produce goods based on the customer drawing. This is because they
are producing precision item or fabrication item. This type of item requires a precise
procedure and time to produce it. That is why LGL Technology Sdn Bhd needs to con-
sider the changes from using manual machine to automatic machine as it will be benefit
to them and also to their customer.

In manufacturing industries, quality and time is important as to ensure they can keep
on fulfill the customer order. For getting the service quality, its start from the operation
line in the company [4]. If the company have an effective operation line, the company
will have a good service quality to be served to the customer. As for the precision item,
there is a need for the item to be in a good quality to ensure customer satisfaction.

This research is conducted to identify the effectiveness of automated machine
over manual machine in the operation line. This research will be conducted at LGL
Technology Sdn Bhd. This manufacturer company serves around Johor Bahru.
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In order to obtain a high level of customer satisfaction, it should start from the com-
pany operation line that needs to be effective on managing the customer goods so it can
manage the number of orders received by the company. Based on the observation, the
company needs to change from using manual to automatic machine in the operation
line to ensure the effectiveness of managing customer goods.

1.1 Problem statement

LGL technology is one of the well-known fabrication item providers in Johor Bahru;
to maintain their customer loyalty they need to maintain the services on providing great
finished product to customer so that the customer will always trust in their effectiveness
of service [9]. Based on the current situation, LGL technologies have a low number of
automated machines to improve their effectiveness.

Currently, LGL technology are facing issues with their operational line and to solve
the problem, the company has taken the necessary action by increasing the number of
machines, but they only increase the number of manual machines. By increasing the
number of manual machines, it still caused a problem to the operational line to have a
worker that are truly expert in handling certain type of manual machine. Fabrication
items need a good precision machine to ensure the result as desired by the customer.

The effectiveness of both manual machine and automated machine can be evaluated
by using simulation method. By using the simulation software, the company able to
know which one is better and could be implemented into real world so that the prob-
lem can be solved [6]. 10T is one of the solutions to minimize the energy consumption
within the city as well as reduce the crews on site in maintenance processes [ 14].

By using the simulation to increase the effectiveness of company, LGL can refurbish
their effectiveness in terms of time and output.

1.2 Research objective

The aim of this research is to identify the effectiveness of automated machine over
manual machine in operation line. According to the background of the study there are
three research objectives. The research objectives that would like to be achieved are:

1. To study the existing effectiveness of manual machine in LGL technology.

2. To develop a simulation on the effectiveness of automated machine and manual
machine.

3. To evaluate the different about the effectiveness of automated and manual machine
in terms of time and output.

2 Literature review

2.1 Production

Production can be defined as the process and methods used to transform tangible
inputs (raw materials, semi-finished good) and intangible inputs (ideas, information,

20 http://www.i-joe.org



knowledge) into goods or services [2]. These are important elements in the manufacture
process that enable the raw output to be made as accordingly based on the production
procedure and safety precaution flows.

2.2 Effectiveness of machine and manpower

In operation nowadays, the manpower usually used to manage the handling in the
operation but after many tasks the human essentially imitates the machine such as
handling and scanning of goods. The manpower or human will be tired, and they will
start on making some mistake. To overcome this problem, human needs to accept the
machine as to perform this type of activity. The machine is better with a repetitive and
mechanistic task. For example, an activity in the operation line such as transfer the
goods from the actual location to the final destination in the other department by using
human strength can affect their health, for example it can give a long-term back pain
to the human. But Gorbis, (2011) [3] on man versus machine: 9 human jobs taken over
by machine, factory workers are in the list due to technological intervention, to ensure
the factory can operate in heavy labor compared on using the manpower. For example,
one of the companies in China has replaced 90% of their workers with robots due to
reduction of the defect and to increase the production because machine have many
advantages compared to manpower such as it can carry out the task on their own and
only need few humans to monitor the machine [5]. A further advantage of the machine
is the cost policy of the manufacturer [15].

Increase of effectiveness—in the operation line if there is a change from using
manpower into a machinery operation line, it can increase the effectiveness of the
operation due to the speed of the machine that is more superior to the manpower that are
comparatively slow on handling goods. In terms of power output, the machine is more
superior on managing the work compared to human because if the human keep doing
the same thing or in a long term it can make the human feel tired. In terms of consis-
tency, machine is more consistent compared to human in making something repetitive
action and human will easily fatigue [1]. According to Mohd Noor, H. A, (2020) [7],
increasing and upgrading the existing machine can improve the production process of
palm oil mill. The combination of training and tools to assist the worker can improve
the harvesting productivity. For manpower, it is also effective in terms of it is easier
to program [1], for certain work that are almost impossible for machine, according to
makeuseof.com such as quality assurance due to machine can be breakdown, metal
rust, cog can wear and out that will affect the quality so it will need a human on spot
affect. the adoption of cutting-edge technologies for conducting business activities not
only offers competitive advantages. It also provides a means for survival during com-
munity lockdown because of the pandemic [16].

2.3 Simulation model

Many technologies now urge the manager to use this simulation model to test new
ideas and option before implementing the actual ideas. Instead of using the expen-
sive mathematical model, the manager can use the simulation models or the readily
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simulation software that are possible to make a model and analyze the operation of a
real system. In terms of operation, before proceed using the machine, the manager can
use the simulation as guidance to make a model that allow the manager to both quantify
and also to observe the system behavior. The simulation can be used for the system such
as production line, distribution network and also a communication system. By using the
simulation, the manager can evaluate the current operation and also compare it with the
new idea that is simulated by seeing the input of the simulation. The simulation is made
affordable for the company and also easy for the manager to simulate any of situation
operation, process, feasibility study, business process, human resource and others [8].
Simulation models are to represent some part of real world to ensure the experiment
that using the simulation are accurate predictor of the reality [9].

2.4  Benchmarking

According to businessdictionary.com benchmark is a set of standards that are used as
a point of reference for evaluating performance or level of quality. Before making the
simulation for certain company, there are companies that already using witness simula-
tion as a system that help in their business such as:

Nissan automotive company. Nissan got a new battery plan in UK. The need of
the modelling is to answer the key question that is whether to follow a proven existing
design from Japan or use a new one. A new design should be more space savings,
use less resource and will require less capital investment compared to existing design.
Their contractor Daifuku and Nissan modelled the facility in witness by making many
options and then it comes to savings in equipment and operating cost of 2.5 million
euros [10],[11],[12].

In their simulation, Nissan make a bush press robot cell model that is four types of
part each with different build sequence and robot process duration. Witness optimizer
is used to optimize sequence of part to minimize the cycle time. It gives a 3% better
answer compared to previous best calculated solution. Below is the figure of Nissan
witness simulation.

Fig. 1. Nissan automotive model

Supply chain—Coca Cola. Coca Colas use witness simulation as a solution for their
supply chain. At early 2010 they only can produce 30,000 bottles per hour at the factory
in UK. They are planning to increase the production by 20 to 30 percent. By increasing

22 http://www.i-joe.org



Paper—The Effectiveness of Automated Machine Over Manual Machine in Operational Line

it the Northampton distribution centre trailer load are increasing from 160 to 225 per
day. The increment is affecting the gate house, trailer parking and loading bays.

By solving the problem, they have used witness simulation and the witness simu-
lation modelled shows that a second gatehouse lane is needed. Then they built it and
implement it on May 2010 [9]. Figure below shows the witness simulation model by
Coca Cola.

Fig. 2. Supply chain Coca Cola model

3 Methodology/materials

3.1 Introduction

Methodology is a research method that will be used to acquire data or informa-
tion through the research process. This research is planned carefully as to ensure the
research that carried succeed to achieve the research objective or aim. Research design
provides an overall for the collection and analysis of the data.

3.2 Source of information

Primary
Data Secondary

Data
-Survey .

Information -journal
-Observation
Sources atidle

-Interview

-website

Fig. 3. Source of information
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Primary data. Primary data collection technique is consisting of two types of data
which are qualitative and quantitative data. For this research, the researcher uses the
qualitative data because it is suitable to know if the problem of effectiveness in their
operation line is really happened.

Secondary data. Secondary data is used to support the research and to make the
research stronger and more exciting while read it. The secondary data information
can be found from various types of information such as books, journals, websites and
articles that are related to the research regarding to the effectiveness problem, and the
witness simulation model is to solve the effectiveness problem.

Observation for data collection. The data collection of this study is taken by having
an observation at LGL technology at their operation line to see the current situation of
operation. By having an observation, the researcher identified the problem of this study
is due to lack of machinery that would affect the operation time effectiveness.

The data that have been collected will be used as an output in the witness simula-
tion to get the input. From the result, we can see which is more effective, automated
machine witness simulation or manual machine.

Interview for data collection. This step describes the process that involved in
interview and for the data collection. The researcher must follow the step-in order to
avoid difficulties as to meet the objective.

Interview is the two way of communication which permits an exchange of idea and
information. The interview session will be a conversation that focus on the title of the
research to find the objectives of the research. In interview session, interviewer can
explain more about the research to the interviewee and gain the specific answer or
information that required for the research.

For this research, the researcher used two types of interviews such as structured
interview which means the structured interviews are rigidly standardized and follow a
list of previously prepare questions. Second types of interviews used by the researcher
are semi-structured interviews. From these interviews, the interviewers ask some pre-
viously prepared questions as well as unprepared questions based on the answers of the
interviewees.

4 Finding & analysis

The method uses to collect the data that are needed to be used in the modelling
comes from the interview sessions with the manager of LGL Technology Sdn Bhd as
he is the Head of the Operation itself, so he has the knowledge to answer the interview
questions.

4.1 Research objective 1

The first research objective for this research is to study the existing effectiveness of
manual machine in LGL Technology Sdn Bhd. In order to meet the research objective
there is a need to identify a suitable model. The research question below was created:
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Research question 1. What is the suitable model to identify the current effectiveness
of operational line in LGL technology?

1. Method. In order to answer research question one, the researcher conducted a simula-
tion for the existing effectiveness of manual machine in LGL Technology Sdn Bhd by
using Witness Simulation Software that has been explained previously in Chapter 2
and Chapter 3.

2. Witness Simulation Model. Witness Simulation Model is used to imitate the real-
world situation and it has most of the design element that can be used to imitate the
real situation of production line. The problem regarding the effectiveness can be
solved or reduced based on the system statistic. By getting the statistic after imple-
menting the data found from the interview sessions it can either solve the problem or
reduce the problem of effectiveness at LGL Technology operation line.

3. Design element used in witness simulation. The simulation model of improvement
of operation at LGL industries was designed by using design element of witness
simulation software. Every element has their own function to show the process of
operation in LGL industries by using milling machine. There are two designs that is
current design and the proposed design to increase the effectiveness of LGL Indus-
tries operation. All the design process from the beginning to end was transformed
into the simulation model as to display the process that is similar to real life process.

i. Part. Part that will be used in the modeling will act as the raw material. The
example of material uses by LGL companies such as steel and aluminum. The part
will be located at the shelf that is separated from the operation site. The part will be
moved by the worker from the shelf to the machine to process the material to be a
finished product. Although there will be two different designs, the location of part and
the movement of part by worker are the same.

ii. Buffer. Raw material shelf is the buffer used in the design. Buffer counts are
selected because it has prepared with numbering that will be easier to determine the
number of materials on the shelf. The shelf is used to hold the part before the worker
moving it to the machine. The shelf location is separate from the operation line.

There is also a buffer at the end of the process that act as carton box. There is a need
for the carton box to easier the process to taken out the statistic of the operation. There
are 4 numbers of carton boxes besides milling machine. The number and the location
are the same between current and proposed design.

iii. Machine. There are 9 machines used in the design, but there are only 4 machines
that will be used compared to their effectiveness in the design.

The first design is the current design, the current design will be having same amount
of machine that is 9 and the important 4 machine that will be a manual milling machine.
The designer element use for the 4 machine is an ordinary machine in blue colour that
acts as the milling machine.
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Second design is the proposed design, the proposed design will be having same
amount of machine that is 9 and the important 4 machine will be an automatic CNC
milling machine, the designer element use for the 4 machine is a CNC machine that can
be found in the update graphic.

iv. Labor. The current design and proposed design will have same amount of labor
use. The labor use in the design act as technician. The use of the labor is to move the
raw material from the shelf to the machine.

In the current design the labor will manually operate the raw material until it become
a finish product and the proposed design labor will only place the material on the CNC
machine and waiting as the machine itself is automatic. The location of labor will be
beside the shelf before the movement and beside machine to operate the machine.

v. Layout. The use of layout is to ensure the design of the model is important as to
imitate the real-life situation at the LGL industries. The layout design will be the same
in the current and also proposed design.

vi. Path. The use of path is to link the labor from shelf to the machine by taking the
raw material on the shelf and sent to machine to proceed with the operation. Current
and proposed design will be using the same type of layout. There are 4 paths used to
link the labor from the shelf to machine to set them to follow the movement using the
designated path.

4.2  Research objective 2

The second objective for this research is to develop a simulation on the effectiveness
of manual machine and effectiveness of using automated machine in LGL Technology
Sdn Bhd operation line. The research question below was created:

Research question 2. How fto develop a simulation to identify the effectiveness of
automated and manual machine in operational line?

i. Development. The complete simulation model of the current design and proposed
design of operational line at LGL industries. The design will be shown in 2D and also
3D model.
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a. Current design
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Fig. 4. The final development of simulation model for current design in 2D model

Fig. 5. 3D model development for current design from above
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Fig. 6. 3D model development for current design from front

b. Proposed design
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Fig. 7. The final development of simulation model for proposed design in 2D mode
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Fig. 8. 3D model development for proposed design from above

Fig. 9. 3D model development for proposed design from front
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4.3

Research objective 3

The third objective for this research is to evaluate the difference about the effective-
ness of automated and manual machine in terms of time and output at LGL Technology
Sdn Bhd operation line.

Research question 3. What is the effectiveness of automated and manual machine?

Table 1. Coding interview

No Question Answer

1 Sir, what is the size of this company? This company size is 24 x 85 feet only.

2 How many numbers of machine did the We have total of 9 machines here.
company have?

3 What is the type of machine did you have We have 5 types of machines like grinding,
here? mining, turning, milling and turning machine

4 How many workers did you have here? We have 8 workers that working in this

company, and they are working by shift.
One worker for 2 machines.

5 What are the common problems you facing Most of the problem comes from the

that are related to the operation? operation itself such as quality problem due
to the number of order and shorter time to
produce it and as you know our company
focuses on produce fabrication item that
are needed to be precise.

6 What is the daily output that your company The numbers of output are that we can
produces per day? produce per day is 400.

7 May I get your company layout blueprint for | I can give our original old blueprint by the
my research? name of Southtec precision engineering.

8 As per my observation here, there is several Ok, usually for the manual machine they
manual machine and automated machine how | need until 120 minutes as to finish the item
long the worker spent on finishing 1 item? this is because they need to do it carefully

as to ensure their quality.
4.4  Statistic results

The design would not be complete without any data receives from observation and
also interview session. The changes are made on the cycle time machine as per manual
machine is 120 minutes and automated machine is 30 minutes as per detail received
from the interview (Table 1 Coding of the interview).

The way on getting the result is divided by two elements that is by time setting and
also fixes number of raw materials.
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Result I: Time setting

i. Current design (Manual Machine)

[&] WITNESS
Buffer Statistics Report by Total Simulation Time
Name | ctn1 ctn2 ctn3 ctnd
Totalln 1 2 4 > 1
Total Out 0 0 0 0
| Now In 2 1 3 1
Max 2 1 2 1
I Min 0 0 0 [}
Avg Size 0.81 0.43 067 0.36
Avg Time 195.25 204.02 161.46 173.68
Avg Delay C
Avg Delay Ti
Min Time 0.00 0.00 0.00 0.00
Max Time 326.27 204.02 295.93 173.68
% Off-Shift

Fig. 10. Statistic for current design based on time setting

Figure 12 above shows the model is running with a fix time of 480 that is consider as
8 hours working. By setting at 480, the researcher can know the number of output that
can be produced at that time. Based on Figure 12, the number of output after 8 hours is 6.
This is due to the cycle time of machine is at 120 minutes as per detail received from

the interview (Table 1).

ii. Current design (Manual Machine)

@ CothlE A
Buffer Statistics Report by Total Simulation Time
Name |  ctn1 ctn2 ctn3 ctnd
|| _Total in | 4 4 4
Total Out | | 0
Now In E 4 4
[ Max 5 B “ “
Min 0 0 0 0
Avg Size 2.44 1.90 1.92 1.38
Avg Time 234.70 228.35 230.79 165.73
Avg Delay C
Avg Delay Ti
Min Time 0.00 0.00 0.00 0.00
Max Time 416.27 384.02 385.93 353.68
% Off-Shift

Fig. 11. Statistic for proposed design based on time setting
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As per Figure 13 the model is running with a fix time of 480 that is consider as
8 hours working. By setting at 480, the researcher can know the number of outputs that
can be produced at that time. Based on Figure 13, the number of outputs after 8 hours
is 17. This is due to the cycle time of machine is at 30 minutes as per detail received
from the interview (Table 1).

Table 2. Summary for result 1: Time setting

Output/Unit Effectiveness/Output
Current Design 6 unit
Proposed Design 17 unit /

Based on Table 2 summary for result 1 time setting, it shows that the current design
with manual machine can produce output of 6 units and proposed design with auto-
mated machine can produce 17 units. It shows that the proposed design with automated
machine is more effective compared to the current design with manual machine.

Result II: Fixed number of material

i. Current design (Manual Machine)

e
Buffer Statistics Report by Total Simulation Time
Name ctn1 ctn2 ctn3 ctnd
Total In 1 1 1 1
Total Out 0 0 0 0
Now In 1 1 1 1
Max 1 1 1 1
Min 0 0 0 0
Avg Size 0.50 0.10 0.40 0.00
Avg Time | 152.59 30.34 122.25 0.00 |
Avg Delay C
Avg Delay Ti
Min Time 0.00 0.00 0.00 0.00
Max Time 152.59 30.34 12225 0.00
% Off-Shift

Fig. 12. Statistic for current design based on fix number of materials

Figure 14 shows the model is running with a fix number of raw materials that is
4 raw materials. This test is to know the time needed for a transforming of 4 raw mate-
rials into finished goods. Based on Figure 14, the average time needed to produce 4
finished products is 152.59 + 30.34 + 122.25 = 305.18 minutes.
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ii. Proposed design (Automated machine)

WITNESS

Buffer Statistics Report by Total Simulation Time

Name ctn1 ctn2 ctn3 ctnd
Total In
Total Out
Now In
Max

Min 0 0 0
| ST 0.50 0.24 0.26 0.00
Avg Time [ 6258 30.34 32.25 0.00]
Avg Delay Count
Avg Delay Time

|alalo|=
alalof-
|alalo|=

o|lalalo|=

Win Time 0.00 0.00 0.00 0.00
Max Time 62.59 30.34 3225 0.00
% Off-Shift

Fig. 13. Statistic for proposed design based on fix number of materials

Figure 15 shows the model is running with a fix number of raw materials that is
4 raw materials. This test is to know the time needed for a transforming of 4 raw mate-
rials into finished goods. Based on Figure 15, the average time needed to produce 4
finished products is 62.59 + 30.34 + 32.25+0 = 125.18 minutes.

Table 3. Summary for result 2: Fixed number of material

Time/Minutes Effectiveness/Output
Current Design 305.18 minutes.
Proposed Design 125.18 minutes. /

Based on Table 3 summary for result 2 fixed numbers of materials, it shows that the
current design with manual machine can produce output of 4 units in 305.18 minutes
and proposed design with automated machine can produce 4 units in 125.18 minutes.
It shows that the proposed design with automated machine is more effective compared
to the current design with manual machine.

4.5 Conclusion

As conclusion, the researcher used an interview to get the data and to ensure all the
data is valid to be used in the simulation for the operation of LGL Technology Sdn Bhd.
This chapter also proves that using simulation to the current design of manual machine
is less effective compared to the proposed design with the automated machine. Using
the simulation can helps to solve the problem of effectiveness in LGL Technology Sdn
Bhd operation. It also helps the researcher to know the right design to solve the problem
based on the title of the research.
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5 Conclusion

5.1 Introduction

This chapter consists of the brief explanation and summarizing of result and finding
that was gained from the previous chapter based on the data collected that had been
analyzed. It is important so that the reader can easily capture and conclude what are the
findings in this research. This chapter also shows whether the finding is related to the
objective of the study.

5.2 Recommendation

Using the new technology. Based on the research, the researcher finds that LGL
Technology Sdn Bhd had a problem in terms of delay and quality. To improve the
company effectiveness, there is a need to consider using a new technology because new
technology will offer better performance compared to old type of machine. Machines
that require manual operation to operate were insufficient to achieve an optimum level
of performance for their company due to the company are producing item based on
precision or fabrication item which are required to be precise and pristine condition
without any error.

When changing to automatic machine, the manpower is only needed to set up the
machine and no manpower is needed to handle the machine to process the raw material
to finish product.

Blanket order. There is a need for LGL Technology Sdn Bhd to consider the
importance of using blanket order. The company needs to suggest to the customer
ordering through blanket order. LGL Technology supply item that needs a precision and
needs to take time to ensure the quality. But LGL Technology has a problem due to delay.

This is because the customer order in a short time of ETA (estimated time arrival).
Blanket order is a purchase order which the customer can place an order by a multiple
of delivery date over a period of time. This will benefit two parties as for LGL itself it
can prepare the order earlier to fulfil the order on time. Then, the customer can get their
item on time compared to sudden or urgent order.

Training. Based on the observation, most of LGL workers did not have knowledge
or experience on using automatic machine. There is a need to consider training to
enhance their skill in terms of machine and also the soft skill. Training is important to
ensure they know on how to use the machine.

Increasing the number of workers. Based on the research, the researcher suggests
that there is a need for increasing of work force due to now they only have 8 workers
that is 4 in the mid-day and others on the night shift. Based on the interview, their daily
output can exceed up to 400unit. By increasing the number of workforces, it can reduce
the time on producing the item per day.

5.3 Contribution

Based on the objective, this research is to identify the effectiveness of automated
machine over manual machine in operation line. The results from interview, observation
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and also statistic from the modeling that has been done bring useful information to
make an analysis and further idea to be implemented by the manufacturer. It also gives
benefit to the customer.

Contribution to the manufacturer. By conducting this research, the manufacturer
or the company itself can use it to make improvement in their operational line to gain
more customer and also profit. Based on the interview that had been conducted, they
had a problem in terms of delay due to the number of orders that are excessive, and they
are rushing on producing the item. So, when the operational are rushing on making the
item, it will affect the level of quality. Hence, by changing the manual to the automatic
machine it will reduce time needed to produce it and by a short time it can produce
more than a manual machine.

Contribution to the customer. This research shows how the automatic machine
can be effective in terms of time to reduce the delay problem. When the company
can produce the goods in a shorter time it will benefit the customer. When there is no
interference of manpower and by using 100% of machine the quality level of the goods
is better compared by using a manual machine. So, when the customers are satisfied,
they will be happy to reorder from the manufacturer.

5.4 Conclusion

As for conclusion, the improvement of the operational line at LGL Technology
to ensure that they can fulfill their customer order by an estimated time needed
and also with a good quality. By changing to the automated machine, it will pro-
vide varieties of benefits either to the manufacturer itself or also will be beneficial
to the customer. From the observation, there are several things that need to be
improved to increase their operational line effectiveness especially in terms number
of machines.
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