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1. Introduction  

After the Covid-19 pandemic, work activities and workplace locations have changed significantly. 
Nowadays, workspaces are required to have flexibility in facilitating physical and virtual activities, 
work-from-home (WFH), and work-from-office (WFO) activities. This phenomenon gives the 
workplace or workspace a new definition and function: a flexible and adaptable space with each user’s 
preferences [1]. The ideal comfort of a healthy workspace interior that can support productivity is 
determined by several aspects, namely the level of lighting, noise, temperature, temperature or air 
circulation, and humidity [2]–[4]. Space optimisation, colour determination, and flow in space affect 
the health environment and can help reduce workers’ stress [5]. Based on Bergefurt et al. [6], factors 
that affect work comfort are noise level, temperature, space circulation, level of privacy, the flexibility 
of furniture, colour of space, and cleanliness of the workspace. In addition, personal characteristics 
also affect the level of stress and distraction at work. The results of their study stated that noise level 
and personal character are the main factors that can affect work productivity, either on a work-from-
home (WFH) or work-from-office (WFO) basis.  
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 There are many alterations and adaptations of the workspaces after the 
Covid-19 pandemic. Nowadays, workspaces are required to have 
flexibility in facilitating physical and virtual activities, work-from-home 
(WFH), and work-from-office (WFO) activities. Besides, workspaces 
must provide comfort based on user preferences and demand to support 
workers’ health and productivity. In order to answer these problems, the 
design of interactive digital devices that can be adjusted according to 
physical needs, activities, and preferences is needed to support the ideal 
workspace comfort. The research method used in this research is a 
literature review related to ideal workspace comfort standards and an 
assessment of the Arduino as an interactive digital device to produce an 
interactive digital device method design that can detect ideal comfort and 
be applied to workspaces. The result shows that as an interactive digital 
device, Arduino can be implemented in a workspace to detect and 
produce ideal workspace comfort regarding lighting, noise, temperature, 
and humidity. Arduino also supports flexibility and varied demand in a 
workspace because of its adjustable artificial intelligence feature. The 
ideal standard of workspace differs based on the activities and 
geographical conditions of the country and is related to the varied 
preferences of its users. Based on its complexity, for further research to 
be carried out, it is recommended to conduct a case study of ideal 
workspace interior design with an Arduino device in a specific place to 
generate more accurate data and suitable workspace design. 
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They suggested the concept of flexible work areas that can facilitate workers in choosing places 
and conditions to support work comfort preferences. According to Shin [7], each person’s assumptions 
and preferences are related to the same physical environment; therefore, environmental conditions are 
needed that can be studied and explored more than just the physical setting design. A post-pandemic 
phenomenon is flexible comfort based on preferences, physical conditions of the environment, and 
user needs to increase productivity at work. The need for flexibility in the workspace makes an ideal 
comfort that needs to be adjusted to the preferences and needs of the user. The comfort factor detection 
tool using interactive digital devices, such as Arduino, Internet of Things, or robotic technology, has 
been widely applied before, such as Sung and Shih [8] proved Arduino UNO as one of the devices 
with an IoT system capable of analysing the thermal comfort of indoor areas based on three aspects; 
comfort, in general, and energy savings. Quintana et al. [9] have also successfully studied robotic 
systems that can detect and evaluate the comfort level of working in the interior based on temperature, 
humidity, airspeed, lighting, and noise factors. However, the detection in these two studies only 
discusses detection and analysis, so further studies are needed regarding its implementation in the 
interior to support human comfort at work. 

The Arduino system, as one of the Internet of Things (IoT) based devices itself, has been widely 
studied and proven regarding its correlation to be applied in the interior of the workspace. For 
example, a prior study by Gladence et al. proved the Fuzzy Logic System with Arduino, which can 
produce a human tracking system to support the creation of buildings with intelligent systems [10]. 
The building with an intelligent system in the prior research is the automation of building elements 
based on human activity, such as turning on the air conditioner automatically based on human activity. 
The Arduino system also has the potential to be implemented in future office intelligent control 
lighting as the automatic lighting system [11]. The need for flexibility in the workspace makes an 
ideal comfort that needs to be adjusted to the preferences and needs of the user. In order to answer 
these problems, the design of interactive digital devices that can be adjusted according to physical 
needs, activities, and preferences is needed to support the ideal comfort of the workspace. 
Furthermore, the Arduino implementation system in the average workspace is still in the process of 
development. It needs to be studied more deeply from various aspects of human comfort based on 
various physical environmental factors and the flexibility of the required workspace. Therefore, this 
research aims to examine the supporting factors of human comfort related to physical environmental 
factors such as lighting, noise, temperature, and humidity. This research also aims to examine 
interactive digital device methods using Arduino devices to support human comfort based on these 
four factors. The review and experiment results will then be analysed to create the design of interactive 
digital devices to support the ideal comfort of a flexible workspace. 

2. Method 

This research uses mixed methods with the literature review and experiments on interactive digital 
devices to produce interactive digital device method designs. The research process is by collecting, 
evaluating, and synthesising relevant literature sources to find research gaps from previous studies 
that have yet to be answered regarding interactive interiors in the workspace. The interactive digital 
device used in this research is Arduino. Using a combination of hardware, programming languages, 
and an integrated development environment (IDE), Arduino is an open-source physical computing 
platform. Writing programs, converting them to binary code, and putting them into microcontroller 
memory with an IDE software integrated with Arduino [12]. Arduino can be connected to several 
sensor devices, such as light sensors (photo sensors), proximity sensors (ultrasonic sensors), humidity 
sensors, and many more. Primary and secondary data collected in the research process are; (1) 
Preliminary data related to post-pandemic workplace adaptations and alterations; (2) Ideal comfort of 
workspace data related to lighting, noise, temperature, and humidity; (3) Arduino sensor data to 
measure comfort parameters; (4) Arduino experimental, comparison, and simulation data to produce 
method design of interactive digital devices to support the workspace comfort. The research results 
used several theoretical references to determine suitability for this study as follows:  

 Sustainability and comfort theory “Herzberg's Two-Factor Theory: Theory about motivational 
factors and obstacles in the work environment that can influence comfort” [13]. The study 
stated that work has a strong connection with psychology, behaviours, and physical condition. 
In order to improve workers’ motivation at work, the physical environment needs to be 
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considered to enhance workers’ moods and support their activities and physical conditions 
based on their preferences. 

 Human interaction approach “The Self-Organization of Human Interaction” [14]. Human 
interaction is based on human behaviours, memory, cognitive process, coordination, and 
adaptation, then how these factors can be interrelated. Human interaction is easily adapted and 
flexible during dynamic settings, under social situations, or under different task conditions. 
Interaction between humans and space can occur when there is a dynamic setting in space or 
changes in space elements that occur due to human interaction and activities in it. Dynamic 
settings in a workspace can trigger human-space interaction and human behaviours alterations. 

 The theory of environmental comfort “Toward a theory of environmental satisfaction and 
human comfort: A process-oriented and contextually sensitive theoretical framework” [7]. The 
environment has two aspects: social and physical. In an optimal physical environment, there 
will be satisfaction and comfort for humans in it. Modification of the environment will lead to 
the adaptation of human behaviour, so efforts are needed to make the environment better and 
more comfortable for humans, both socially and physically. Therefore, an optimal and 
comfortable environment for humans requires structural and physical manipulation in order to 
provide satisfaction and comfort in human activities socially and physically. 

 Interactive technology approach “Immersive Interactive Technologies for Positive Change: A 
Scoping Review and Design Considerations” [15]. Today’s technology, especially interactive 
technology, can provide new experiences for humans. Interactive technology itself is closely 
related to virtual environments and immersion concepts. This immersion concept can affect 
psychological immersion and spatial immersion in human cognition. Based on the viewpoint 
of medicine and psychology, interactive technology should be made affordable and consumer-
friendly devices. Interactive technology will have a positive impact on the human body as it 
will allow exploration and cognitive processes. It is also related to mindfulness, mind-body 
dialogues, concentration, and attention. Therefore, interactive technologies can have a positive 
impact on humans physically and psychologically by creating immersive and interactive 
experiences for humans as long as the technology is affordable and easy to use. Arduino itself 
is a technology that is easy to use and affordable, so it has a high potential to be used in spaces 
to support interactive experiences. 

 Automation and control approach “The Interaction-Attention Continuum: Considering Various 
Levels of Human Attention in Interaction Design” [16]. In interactive technology, controlling 
and automating using sensors is an advantage. However, the control system must be made in 
such a way as to facilitate the user. For example, the use of lighting control through a 
smartphone will make it easier for humans to set according to their preferences. However, it 
can also be burdensome if someone always has to take out the smartphone and use it to adjust 
the lighting. Based on the results of experiments and exploration in the study, it was found that 
tangible gesture interaction with various levels of control systems will make it easier for 
humans to control adjustable systems. The interface in the technology system should also 
support the user to understand the input and output system easily. In addition, understanding 
routine activities and human behaviour also needs to be considered in an interactive design. 
Arduino itself is a system that is easy to understand in terms of input and output and needs to 
consider the control system and its relation to daily human activities. 

The work environment will affect the physical and psychological comfort of its users, so the 
modification and manipulation of space will result in human behaviour adaptation. Interaction 
between humans and space can be created through dynamic settings that can be realised through 
interactive technology. Interactive technology has a positive effect on humans physically and 
psychologically related to exploration and automation. However, it needs to be affordable, easy to use, 
easy to operate, facilitate, and support human activities. Arduino, as the device studied in this research, 
is a technology that is easy to use and affordable, so it has a high potential to be used in spaces to 
support interactive experiences, Fig. 1 is research flow. 
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Fig. 1. Research flow 

3. Results and Discussion 

3.1. Literature Review Results 

Based on the literature review results, the data conclusions regarding the ideal comfort of a 
workspace are obtained as follows. Workspace comfort based on lighting is described in Table 1.  

Table 1.   Workspace Lighting Comfort Standard Data 

Ideal 

Lighting 

Levels (lux) 

Specifications and Sources 

Workspace/Activity Specifications Source Country Source 

100 

Coarse and intermittent work; storage room/equipment; 

continuous work 

(Minister of Health 
Decree Number 

1405/MENKES/S

K/XI/2002) [17]  

Indonesia 

200 
Manual and continuous work; machining and rough 

assembly work 

300 
Routine work: administration room, control room, 

machining, and assembly work 

500 
The work is rather delicate: drawing, working with 

office machines, inspection 

300 Standard workspace 

(Regulation of the 

Minister of Health 

of the Republic of 

Indonesia Number 
48 Year 2016 

on Occupational 

Safety and Health 

Standards) [18]  

Indonesia 

100 - 200 Standard workspace 

(Regulation of the 
Minister of Labor 

(PMP) Number 7 

Year 1964) [19] 

Indonesia 

300 Computer-based work 

[20] 

United Kingdom 
max 500 Paper-based work 

300 - 500  North America 

320 Routine office work 
Australia & New 

Zealand 

350 Standard workspace 
(SNI 16-7062-

2004) [21]  
Indonesia 

350 Director's room, workspace, computer room (SNI-03-6197-

2000) [22]  
 

 

Indonesia 300 Meeting room 

750 Drawing room 

100-150 
Working areas where visual tasks are only occasionally 

performed 

[23] 
The United Arab 

Emirates (UAE) 

250 Easy office work 

500 Standard office work, PC work, study library 

750 mechanical workshops, office landscapes 

1000 
Standard drawing work, detailed mechanical 

workshops 
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• Post-pandemic 
workplace 
adaptations and 
alteration data

Literature Review & 
Data Analysis

• Ideal comfort of 
workspace data 
related to lighting, 
noise, 
temperature, and 
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•Arduino sensor 
data
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simulation data

Research Result
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comfort
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Ideal 

Lighting 

Levels (lux) 

Specifications and Sources 

Workspace/Activity Specifications Source Country Source 

1500 - 2000 

Detailed drawing work, very detailed mechanical 

works, 

electronic workshops, testing 

500 
writing, reading, and 

typing work 
[24] Tanzania 

a. The ideal standard range (standard workspace) is 100 - 500 lux. 

Based on the data in Table 1, it is found that the ideal standard of workspace comfort based on 
lighting is varied and relative to the type of work activity in it and based on the existing conditions of 
the geographical environment. For example, lighting standards in Indonesia are different from those 
in The United Arab Emirates (UAE). However, based on the results of a study of eight journals that 
reviewed lighting standards in seven different countries, it was found that the average journal stated 
that the ideal lighting level in the standard workspace is 100 - 500 lux. Based on the literature reviews 
of six journals that examined eight different countries, it was found that the ideal standard of 
workspace comfort based on noise level is varied and relative to the type and duration of work 
activities in it. Four out of eight countries studies stated that the maximum noise level in the workspace 
is 85 dB, and the range of noise level for standard workspace based on the eight countries studied is -
5 - 135 dB, depending on the type of activities conducted. So, the ideal noise level in the workspace 
for standard work activities is 10 - 85 dB (Table 2). 

Table 2.   Workspace Noise Comfort Standard Data 

Ideal Noise 

Levels (dB) 

Specifications and Sources 

Workspace/Activity Specifications Source Country Source 

-5 Private workspace (ISO 3382-3, 
2012), 

[25] 

Iran 

 10 - 15 Standard workspace 

<55 Standard workspace [26]  Sweden 

85 

Continuous working time not more than 8 hours/day or 

40 hours a week 

 
 

(Minister of 
Manpower Decree 

Number 

51/MEN/1999), 

(WHS, 1993), 
(ACGIH, 1991) 

[19] 

 

 

Indonesia 

Australia 

United States of 

America 

85 8 hours of daily exposure (Minister of 
Environment 

Decree Number 48 

Year 1996) [17] 

 
 

 

 

 

Indonesia 

88 4 hours of daily exposure 

91 2 hours of daily exposure 

94 1-hour of daily exposure 

97 30 minutes daily exposure 

100 15 minutes daily exposure 

<85 Daily exposure > 4 hours [27] Spain 

80 - 135 Daily exposure limit [28] Slovenia 

b. The ideal standard range (standard workspace) is 10 - 85 dB. 

Based on the data in Table 3, the ideal standard of workspace comfort based on thermal tends to 
be similar. Table 3 states studies from nine different sources that examined eight different countries. 
The Table 3 shows that the ideal thermal level in a standard workspace is 293 - 301.5 K or about 20 – 
27 ℃, but the ideal temperature to increase work productivity is 293 - 295.5 K or about 20 – 24 ℃ 
[29]. 
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Table 3. Workspace Thermal Comfort Standard Data 

Ideal 

Thermal 

Level 

(Kelvin) 

Specifications and Sources 

Workspace/Activity Specifications Source Country Source 

295 - 299 Standard workspace 

(HEALTH 

CENTER, 1995) 

[19] 

Indonesia 

297 Standard workspace [17] Indonesia 

297- 300 Standard workspace [30] Singapore 

298 Standard workspace [31]  Japan 

294 - 298 Standard workspace [6] Netherlands 

293 - 297 Warm period (EN ISO 7730, 
2006) 

[26]  Sweden 296 - 299 Cool period 

293 - 295.5 Increased productivity [26]  

293 - 298 Standard workspace [32] Chile 

295 Standard workspace [33]  China 

293 - 299 Standard workspace [34] 
United States of 

America 
c. The ideal standard range (standard workspace) is 293 - 301.5 K. 

 The results of the literature reviews related to workspace humidity comfort standards were not 
easily found. Found three journals that examine four different countries related to humidity comfort 
in the workspace. In conclusion, the ideal humidity level in the workspace is 300000 - 700000 g/m3, 
but the ideal humidity for a two-season (tropical) country like Indonesia is 400000 - 500000 g/m3 
(Table 4). The results of literature reviews related to ideal comfort workspace based on lighting and 
noise are varied and relative to the type of work activity, duration of work, and the existing conditions 
of the geographical environment. To conclude, the ideal lighting level in the standard workspace is 
100 - 500 lux, and the ideal noise level in the workspace for standard work activities is 10 - 85 dB. 
The ideal comfort workspace based on thermal tends to be similar. The results show that the ideal 
thermal level in a standard workspace is 293 - 301.5 K or about 20 – 27 ℃ but the ideal temperature 
to increase work productivity is 293 - 295.5 K or about 20 – 24 ℃ [29]. The ideal humidity level in 
the workspace is 300000 - 700000 g/m3 for subtropical countries and the ideal humidity for a two-
season (tropical) country like Indonesia is 400000 - 500000 g/m3. 

Table 4.   Workspace Humidity Comfort Standard Data 

Ideal 

Humidity 

Level (g/m3) 

Specifications and Sources 

Workspace/Activity Specifications Source Country Source 

400000 - 

500000 

Two-season (tropical) country (WHS, 1992) [19] 
Australia 

Indonesia 

300000 - 

700000 
Relative humidity (EN ISO 7730, 

2006) [26]  
Sweden 

690000 Ideal work area 

300000 - 

600000 
Standard workspace 

ASHRAE 55-1989 

[35]  

United States of 

America 
d. The ideal standard range (standard workspace in tropical countries) is 400000 - 500000 g/m3 

3.2. Arduino Experiment Results 

Experiments and assessments of interactive digital devices using Arduino and its components were 
carried out to obtain primary data. The sensors used are Light Dependent Resistor (LDR) for lighting 
sensors, KY-038 sound sensors for detecting noise levels, a KY-028 temperature sensor to detect 
temperature levels based on thermistor resistance, and a humidity sensor in the form of a DHT-11 
sensor. The Arduino output data studied are kinetic data (servo and stepper motors) and lighting 
(LED), Fig. 2 is the Arduino experiment documentation. 
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Fig. 2.  The Arduino experiment documentation 

The following data on Table 5 is obtained based on the experimental results and assessment of 
interactive digital devices using Arduino and its components. 

Table 5.  LDR light sensor test 

Sensor 

Device 

Literature and Experiment Comparison 

Value Condition Data Source 
LDR light 

sensor 

40 - 2800 lux 
Light distance: 

0.05 - 0.5 m 
[36] 

 0 - 180 
Light distance: 

1 m 
Experiment 

 180 - 280 
Light distance: 

2 m 
Experiment 

KY-038 sound 
sensor 

 48 - 52 dB [37] 

 980 - 1000 30 dB Experiment 

 21 - 23 
Normal rain 

outside 
Experiment 

 27 - 31 Heavy rain outside Experiment 

 20 - 217 
Sensor blown by 

wind 
Experiment 

KY-028 

thermal sensor 
Accuracy ± 273.5 K  [38] 

 73 - 74 Normal Experiment 

 70 - 71 
Sensor covered by 

hand 
Experiment 

DHT-11 

humidity and 
temperature 

sensor 

233 - 323 K  [39]  

 273 - 278 K  [40]  

 200000 and 900000 g/m3  [40] 

 Invalid Invalid circuit data Experiment 

 

Based on the literature reviews, LDR can be used to measure light intensity [41], and the LDR 
light sensor can detect lighting in the 40-2800 lux range with a light source distance of between 0.05 
- 0.5 m [36]. LDR can control the light intensity in a room and can be converted to lux meter values. 
[42]. Based on the experimental results, the LDR sensor produces a value of 0 - 180 when the sensor 
distance to the light source is 2 m and detects a lighting intensity of 180 - 280 when the distance to 
the light source is 1 m. The experiment proved that the sensor is sensitive to changes in light intensity. 
The following method can be applied to achieve the ideal lighting in the workspace. Fig. 3 is methods 
for implementing ideal artificial lighting in workspaces. 
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Fig. 3.  Methods for implementing ideal artificial lighting in workspaces. 

Based on a literature review, the KY-038 sound sensor can detect noise levels of 48 - 52 dB and 
functions to detect the presence or absence of sound in a room  [37]. Based on the experimental results, 
the KY-038 sensor detects 980 - 1000 at a noise level of 30 dB. The sensor detects a value of 21 - 23 
when it rains outdoors, then 27 - 31 when the rain gets heavier, and 20 - 217 when the wind blows the 
sensor. The experiment proved that the sensor is sensitive to changes in sound intensity but cannot 
reach the ideal comfort range (up to 85 dB). The other type of sound sensor is suggested to be tested 
to be implemented in workspaces as a smart wall and thermal system. The following method can be 
applied to achieve the ideal noise level in the workspace. Fig. 4 is methods for implementing ideal 
natural lighting and thermal levels in workspaces. Fig. 5 is methods for implementing ideal noise and 
thermal levels in workspaces. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Fig. 4.  Methods for implementing ideal natural lighting and thermal levels in workspaces. 
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Fig. 5.  Methods for implementing ideal noise and thermal levels in workspaces 

Based on the literature reviews, the KY-028 thermal sensor requires a voltage of 3.3 to 5.5 Volts 

with an accuracy of ± 273.5 K from the thermometer temperature [38], while based on experimental 

results, the KY-028 sensor can detect a value of 73 - 74 and drops to 70 - 71 when covered by hand. 
KY-028 sensor makes it possible to detect temperature changes after several efforts contributed to the 
environment [43]. The experiment proved that the sensor is sensitive to changes in temperature 
intensity. The following method can be applied to achieve the ideal temperature level in the 
workspace. Fig. 6 is methods for implementing ideal thermal levels in workspaces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6.  Methods for implementing ideal thermal levels in workspaces 

Based on the literature reviews, the DHT-11 sensor can detect temperature and humidity in 233 to 
323 K [39]. The DHT-11 sensor can also detect humidity between 200000 and 900000 g/m3 within 
the operating temperature range of 273 to 278 K range [40]. This sensor is small and has a signal 
transmission of up to 20 m [44]. The DHT-11 sensor is sensitive to humidity and object temperature 
[45]. An example of an implementation that can be applied to workspaces is the automation of fans at 
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certain temperatures and humidity. The sensor cannot be proven directly sensitive to temperature and 
humidity because the experiment cannot be carried out due to technical constraints on the circuit 
coding. Schematics of ideal temperature and humidity levels in the workspace that are possible to 
apply based on the study of secondary data through the literature are as follows. Fig. 7 is methods for 
implementing ideal artificial humidity level in workspaces. Fig. 8 is methods for implementing ideal 
natural humidity level in workspaces.  

   

  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7.  Methods for implementing ideal artificial humidity level in workspaces 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Fig. 8.  Methods for implementing ideal natural humidity level in workspaces 

4. Conclusion 

Based on the results of literature reviews, ideal comfort workspace based on lighting and noise are 
varied and relative to the type of work activity, duration of work, and the existing conditions of the 
geographical environment. The ideal lighting level in the standard workspace is 100 - 500 lux, and the 
ideal noise level in the workspace for standard work activities is 10 - 85 dB. The ideal comfort 
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workspace based on thermal tends to be similar. The results show that the ideal thermal level in a 
standard workspace is 293 - 301.5 K or about 20 – 27 ℃, but the ideal temperature to increase work 
productivity is 293 - 295.5 K or about 20 – 24 ℃ [26]. The ideal humidity level in the workspace is 
300000 - 700000 g/m3 for subtropical countries and the ideal humidity for a two-season (tropical) 
country like Indonesia is 400000 - 500000 g/m3. Based on the results of literature reviews, 
experiments and studies of interactive digital devices using Arduino and its components, the following 
conclusions were obtained; (1) The LDR light sensor is sensitive to changes in light intensity and can 
reach the ideal lighting comfort range. The LDR light sensor can be implemented as a smart lighting 
and thermal system in workspaces; (2) The KY-038 sound sensor is sensitive to sound intensity but 
cannot reach the ideal comfort range (up to 85 dB). So, the other type of sound sensor is suggested to 
be tested to be implemented in workspaces as a smart wall and thermal system; (3) The KY-028 
temperature sensor is sensitive to temperature intensity changes and can reach the ideal temperature 
comfort range. The KY-028 temperature sensor can be implemented in workspaces as a smart thermal 
system; (4) The DHT-11 sensor is sensitive to humidity and object temperature and can reach the ideal 
lighting comfort range. The DHT-11 sensor can be implemented as a smart humidity and thermal 
system in workspaces. The result shows that as an interactive digital device, Arduino can be 
implemented in a workspace to detect and produce ideal workspace comfort regarding lighting, noise, 
temperature, and humidity. Arduino also supports flexibility and varied demand in a workspace 
because of its adjustable artificial intelligence feature. This research suggests using another type of 
sound sensor that can reach more than 85 dB (according to the ideal standard for workspace noise). 
This research also enriches the suggestion of implementation in workspace interiors where methods 
to detect and evaluate them have been designed by several previous studies [8]–[11]. The ideal 
standard of workspace differs based on the activities and geographical conditions of the country. The 
ideal standard of workspace is also closely related to differences in user preferences. Based on the 
complexity, for further research to be carried out, it is recommended to choose the most important 
aspects to be implemented in a focused and detailed workspace simulation and to conduct a case study 
to generate more accurate data and suitable workspace design. 
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