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This study aims to develop research in this field by seeking the most efficient way to transform old style production from a practical point of view. A gap in this sector, as shown in Table 1. Access to sector technologies 4.0 must be simplified for SMEs, in particular for microenterprise. The proposed roadmap covers the first gap highlighted in section
1; The three technologies of sector 4.0 selected (cloud computing, IoT and VR) are available for each company, regardless of the number of employees or its revenue. Users can use this diagram as an introductory slide, which combined all the elements of the concept of Industry 4.0. In the documents of the twelfth international conference on science
and engineering, Beijing, China, 4 aa "June 8, 2017. Available online: / Overall Equipment-Equipitivity -Oee.html (consulted on 27 August 2020) .Microsoft. [Google Scholar] [Crossref] Mittal, S.; Khan, M.A.; Romero, D.; Wuest, T. in Acts of the International Conference on Augmented reality, virtual reality and computer graphics, Otranto, Italy, 24-27
June 2018. Classification of small and medium-sized companies based on the level of implementation of sector 4.0. Chang. The best practices have been identified in companies such as Volkswagen, Amazon , Siemens, etc. proposed considerations of practical implementation oriented to the Roadmapk [13]a¢a€a€a€a€"[171aa€a€a€a€a€"a
€ 4 € "This document, section 2.2. ¢ a€ "a ¢ a€" a ¢ a € "Table 8. Off. Mobilize the SMEs towards intelligent products authorized for Industries 4.0. 2020, 4, 76" 84. Available online: (consulted on January 26, 2020) .siemens, A.G. Essential Industry 4.0 production skills. Table 8. [Google Scholar] [Crossref] [Pubmed] Kfw BankenGruppe. Design
Interaction interface using augmented reality for intelligent production. Eng. [Google Scholar] [Crossref] Rauch, E.; UNTERAFER, M.; Rojas, R.A.; Gualtieri, L.; Woschank, m.; Matt, D.T. An assessment tool based on the mature level to improve the implementation of sector 4.0 in small and medium -sized enterprises. An Andon system is one of the
elements described in the Jidoka quality control method opened by Toyota as part of the Toyota production system and belongs to the slim production approach [48]. The andon system proposed within this document uses a light of the TL70 modular tower with a wireless radio base connected to a DXM700 wireless controller. [Google Scholar]
[Crossref] Saturn, m.; Pertel, V.M.; Deschamps, F.; Loures, E.D.F.R. Proposal of an architecture of automation solutions for industry 4.0. Destech Trans. Available online: Industry-0-1UFacturing-Capability/ Headquarters of the seat of the new land seats in training for Industry 4.0. 2020. Res. [Google Scholar] [Crossref] Ghobakhloo, M. Figure 2. The
success of the solution was evaluated using two KPIs for six months, as shown in Table 4. The Andon system in section 3.2 was completely implemented In the production line, and the results of the validation are final. The implementation that follows the roadmap is described in Table 5. The total investment for the mixed reality system is $ 3520 [50]:
Microsoft 365 Guides ($ 65 per user/month). The results of the implementation of the mixed reality are not available at this point at the search point. 2017. For example, if a lesson on cloud computing is delivered, an excellent visual graphics connected to the theme is necessary, go through the Bazaar gallery And download our PowerPoint Cloud
Computing model for an exclusive presentation. [Google Scholar] [Crossref] Yu, f.; Schweisfurth, T.G. Technological implementation of sector 4.0 in SMEs - a a In the Danish-German border region. 2018, 130, 1037 "1043. The authors are grateful for the support provided by this institution. The authors do not declare conflicts of interest. The following
abbreviations are used in this manuscript: DTDIGitalfministic transformation for the production of mediums. Enterprisessopstandard procedures operating Proceeding , J. The prospects for the next few years, according to data extracted from the European patent office [40] in Figure 2, shows that the changes are still in progress. A couple of mixed
reality glasses is needed that can be shared Among the operators. Cié, consequently, provides improved customization options. The qualitative results obtained during the prototype phase show that the use of mixed reality glasses promotes the following advantages: reduces the gap between inexperienced employees and veterans in many professions
, due to the rapid learning curve; it is not a print or a static document-In Interazio in real time and the collection list can be updated in real time; Simplify complex problems/situations through the use of high definition holograms, increasing the production of operators. The key results of this search are as follows: the roadmap helps to enter the new
era of production using a simple process that does not require high -level skills or large teams. Cié brought to cost reductions and allow access to these technologies by more companies. The large companies in Europe have implemented investment plans and roadmap for DT and IoT which will last until 2022-2023. These companies are willing to
digitize companies, processes, implement agile working methods, help to reduce the burden for employees, improve production and accelerate their processes. How do we get there? Do we have to act? Available available (consulted on March 19, 2020) .Phaal, r.; Farrukh, C.; Prubert, D. Available online: (consulted on September 5, 2020) .Banner.
[Google Scholar] [Crossref] European Union. [Google Scholar] Sommer, L. Union 2003, 46, 54. This evaluation reveals the answers to the following questions: & ¢ avelop "why do we have to act? A avelop and avelop where are we now? A,— .tep 1 of "developing a strategy 1 is a crucial phase for the correct development of a roadmap. Some dry runs
were performed until the system worked permanently. 4Anyzethe KPI was set to control the evolution of the collection time and analyze the results, asking the question "I won or am I losing?" There are quantitative results available, the tool is ready to go alive and to be extended to Other warehouse areas. A digital collection list can include more
easily additional information such as product images, which act as an additional quality control control and as a validation that the selector is taking the correct item. Mixi reality uses one of the Technologies selected in section 2.1.2: Vr. Toolscollaborazion proactive assembly of preventive maintenance based on the Andon Reality Mixed Reality PTL
Editore Data Data Note: MDPI remains neutral by here nto concerns jurisdictional claims in published maps and institutional affiliations. This step fulfill the acceptance of the Selected Industry 4.0 technology by operators. The original KPI identified during passage 1 and the way they are measured, may not be more adequate. 2020, 10, 5150. Three -
phase matrity model in SMEs towards industry 4.0. J. An architectural framework for roadmapping: towards visual strategy. These devices or They are controlled by the software. Industries 4.0 in practice; Vdma Verlag: Frankfurt am Main, Germany, 2019. Quality failures must be detected immediately and the countermeasures must be applied as
soon as A strategy and the work cell in the assembly line is obtained a traffic light that is changed manually to notify users non -compliance with quality. For this study, the authors have targeted microenterprise and small businesses, based on the definitions indicated in Table 2, with the selected turnover interval between 0.5 million and 10 million.
The fourth industrial revolution; Penguin Random House: London, United Kingdom, 2017; ISBN 978-0-241-30075-6. This person must also consider the maximum budget available for SMEs during the creation of this strategy, as already established in section 2.1.4. This step provides an answer to the following questions: "Where do we want to go?"
"How do we get there?", What should we do? "E" e "e" e "e" e "e" e "e" e "e" e "e" Avelop "s when? Avelop 2 avelop ideas and prototypes laodmap continues with the initial deployment of the tool selected in the production line. All the authors have read and agreed the published version of the manuscript. This research was financed by the annual call of
the subsidies of the National Distance University International School (Eiduned). This document was produced in the field of doctoral activities carried out by the main author at the International Doctorate School of the National Distance University of Spanish (Eiduned Escuela Internacional de Docarado de la Universidad Nacional de Educacia £ a3n
in Distancia). [Google Scholar] Liker, J. [Google Scholar] [Crossref] Chen, B.; Wan, J.; Shu, L.; Li, p.; Mukherjee, m.; Yin, B. Materials 2018, 11, 1500. The savings are measured during working hours based on the starting point (JOP), which was February 2020. Hololens combined with the Microsoft 365 Guides software solution is a computer with free
hands for The computer operator who reaches the following: View production instructions as procedures Interactive standards (sop) and make high definition holograms that respond similarly to physical objects. The il 4.0 The PowerPoint model contains a circle diagram with nine modern technologies, includes; Additional production, system
simulation, system integration, advanced robotics, internet of things, touch of cloud computing, augmented reality and computer security. Further analysis of the quantitative results for the three tools are still needed. In addition, the portfolio of sector 4.0 is very large and the lack of standardization still makes it difficult for SMEs to choose the right
IoT technology. The next step in this search would be to create a web -based application based on the roadmap that guides users in SMEs through the different technologies available. Sustainability 2019, 12, 217. Smart Factory of Industry 4.0: key technologies, case of application and challenges. PTL: pick-to-light. Sustainability 2019, 11, 5807.
[Google Scholar] [Crossref] Institute for Manufacturing, University of Cambridge. Overview of the intelligent assembly line. Correct erugui: the missing items in the collection list, the correctly controlled ergonomics, etc. 5go Liveoonce The final quantitative results are available, the tool is ready to go alive and be extended to all shipping orders.
[Google Scholar] [Crossref] Issa, a.; Lucke, D.; Bauernhansl, T. Operators need experience to find out the exact position of the bins or storage rack for the different work orders in the production line. The Light Pick-to (PTL) system provides an extraordinary solution: the front of each bin or storage The rack is equipped with a numerical display with
buttons. In addition, he uses the time previously spent to read, write and control the information to prepare more orders, thus increasing the productivity of employees; drastically reduces the errors made in the preparation Assisted collection technology requires less training for new hires. The search for bottlenecks consists in the evaluation of the
key performance indicators (KPI) in all everything [Google Scholar] [Crossref] European Commission. [Google Scholar] [Crossref] Peukert, s.; Treber, S.; Balz, s.; Haefner, B.; Lanza, G. ue £ Ngel Delphi Prosition on additive production in 2030: implications for education and employment in Spain. Includes computer and physical systems, Internet of
Things, clouding computing and cognitive calculation. Manuf. Some authors consider IoT and cloud computing as the key technologies of industry 4.0 [16]; Others cannot imagine a transition to the fourth industrial revolution without considering several 4.0 pillars at the same time [32]. Goes where you go, see what you see and do what you say; Show
lists of digital choice. Procedia Manuf. Collaboration: promotes the integration of all equipment and staff who work in the assembly line. The PowerPoint model of our Industry 4.0 Roadmap is a common circular diagram model, but shows the concept of recent trends in industrial development. [Google Scholar] [Crossref] Pess], E.; Siko, s.r.; Mayer, B.
2018, 49, 194 "214. The research also identified two gaps: firstly, the recent revision of literature is unable to face the implementation of sector technologies in 4.0 in SMEs from a practical point of view; Secondly, the few roadmaps existing for the implementation of Industry 4.0 lack focus on SMEs. Furthermore, SMEs do not have the resources to
select adequate technologies or create the right strategy and do not have the means to be fully supported by Consultancy. Kfw Panel SME 2019; KFW group: Frankfurt/Main, Germany, 2019. [Google Scholar] Ramirez-Pea £ & = A, M.; Abad-Fraga, F.; SOTANO, A.].S.; Batista, M.A. Bivilding Index 4.0 Approach the supply chain. Comparison of the
roadmap. The number of non -compliance has decreased by 63% from the introduction of the Andon system. It requires on average 10 hours of work (analysis of radical causes, definition of countermeasures, implementation implementation countermeasures, etc.). Toyota Way; Mcgraw Hill: New York, NY, USA, 2004. The revolution in industry is an
ongoing process or an endless process. Presents can show the elements of the second industrial revolution through this simple and enchanting visual graphics. The data is pushed to Banner Cloud Data Services (CDS) to create a dashboard and perform cloud computing activities. Say when? These questions are addressed during the first two steps of
the six -phase driving table. Figure 6. Int. Germany: Industries 4.0; European commission: Brussels, Belgium, 2017. It includes almost all the concepts of modern industrial development. Guidelines Industrie 4.0: Guidelines for the implementation of 4.0 industries in small and medium -sized enterprises; Vdma Verlag: Frankfurt am Main, Germany,
2016. Users can create a detailed explanation of the concept using the other PowerPoint models. The average profit margin of SMEs in 2019 was 7.4%. To highlight this extended approach, the following three criteria will be used in a weighted decision matrix, as shown in Table 7: oriented towards the task: SMEs do not have the same structures as
large companies and, therefore, the roadmap must be oriented to the task rather than oriented towards the team. 2015, 8, 1512 - 1532. Pass numberp Description Description for this solution 0 identifies the bottle of the number of non -compliance with quality has been increased for a long time. EUR. Recommendation of the Commission relating to
the definition of SMEs. Enterprise CategoryEmployesturovermicro from SMEO A
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