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Abstract 
 
Page Since the 21st Century, industrial automation in the sector 4.0 has been 

on the rise. Industry 4.0 uses automation and use of cyber-physical, internet, 

high-speed computing and automated production systems to create a smart 
factory. A smart production, which existed in the context of an additive 

production method, is the stage in the implementation of the automated 

production industry. In the automotive and aerospace industries the value of 

additive manufacture is greater because of its high performance. This study is 
a scientometric and systamatic review using PRISMA guidelines. 
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1 Introduction 
 

In economic development, industrial application, science and technology, 

manufacturing technology now plays a crucial role. As technology 

progresses rapidly, from the conventional production to an age of smart, 

high-efficiency, sustainable manufacturing technology has evolved[1]. In the 
late 1980's, 3D printing technology has been invented, commonly known as 

'quick prototyping' (FP). 3D printing soon gained considerable popularity and 

evolved into an innovative production technology[2]–[4]. 3D printing has 
also been commonly used in various fields including fashion jewelry, printed  
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polymer fabrics, robotics and automation4, tissue and fabrics, electronics, 

and end-user products[5]. 
The conventional3D print system is, however, used to produce inert 

structures from solo or more than one commercial filaments that are not 

suitable for dynamic structures and their related use, including soft grippers, 
self-assembled space antennas and self-healing polymers[6]–[9]. To 

overcome these tailback problems, the word '4D printing' has emerged as a 

groundbreaking idea in pressing technology[10], [11]. Tibbit, which includes 

its description and possible applications, first proposed a new concept of 4D 
printing. Although it has a name identical to 3D printing, 4D printing in 

addition to standard 3D co-ordinates adds the fourth co-ordinates of the time. 

Figure 1 shows the image of 1D, 2D, 3D and 4D printing[5], [12], [13]. 
 

 

 

 
 

 

 
 

 

 
 

 
Figure 1: 1D, 2D, 3D and 4D (Alekseev et.al, 2020) 

 
4D printing provides edgein comparison to 3D printing in many ways in 

recent years, primarily depending on the rapid development of intelligent 

materials and multi-material structures. The idea of modifying the printed 

pattern over period that depends on green stimuli is changed compared to 3D 
printing[10], [11], [14], [15]. 4D printers. 4D printed products should 

therefore be completely preprogrammed with time-dependent product 

deformations. The core element of  4D printing technology is the clever 
material which gives the printed product more flexible and expandable 

deformable features in response to specific stimuli. In the field of sensitive 

structures such as soft robotics and print actuators, the increased interest in 

4D printing was studied in medical devices, smart textiles and aerospace. The 
principle of 4D printing explores a new field of research in additive 

manufacturing that can generate greater opportunities for both 3D and 4D 

technology[16]–[19]. 
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2 Role of Information Technology in Additive Manufacturing 
 

Computer vision is a computer science industry that creates computer 
methods to gather knowledge from visual. Computer vision applications 

include face recognition on Facebook, image scan for Google and 

autonomous vehicle navigation. Also used for production, especially in the 
field of robotics, process controls and quality assurance are computer vision 

and related fteld machine vision[20]–[24].The new technology for three-

dimensional metal prints (3D) is powder bed additive manufacture (AM). 
The method is conceptually simple. The building plate includes a covering of 

ftne metal powder. Powder particles are melted and resolidified by using a 

laser or electron beam. Another powder layer is distributed and continuously 

creates the ftnal component layer by layer.Many challenges in implementing 
this new production method include various problems related to metals in the 

powder industry, which concentrate on understanding how processing 

parameters (flowability and streamlining) affect the physical features of a 
powder (size , shape, surface nature) and create performance[25]–[27].The 

powders themselves are important for understanding these relationships.To 

date, AM powder feed stocks have been described based on direct 

measurement of powder characteristics of interest. Strondl et al., for 
example, used dynamic image analysis for the capture, section and 

distribution of photoms of powders and calculate the particle size and aspect 

ratio. These numbers, along with powder rheology measures, have been 
shown to interact with the powder flow and propagation characteristics [28]–

[31]. Clayton et al. have shown in a group of case studies that the distribution 

of the size of the particles alone is not enough to assess powders. Rather, 
powders were defined by using rheological measures that correlated with 

powder properties such as recycling, production or the presence of 

additives5. Slotwinski et al. systematically separated virgins and recycled 

stainless steel and cobalt chrome powder in an attempt to establish perhaps 
the most thorough analysis of its kind. They measured particulate size and 

form with laser diffraction, computed tomography, and electron microscopy 

optical and scanning[32]–[36]. 
The current article analyzed systematically the articles published on the 

above discussed topic. As shown in Figure 2, PRISMA guidelines have been 

followed for the purpose of study[37]–[39]. Out of 403 articles downloaded 
from Scopus with the Boolean “Additive Manufacturing” AND “Artificial 

Intelligence”. After applying the PRISMA guidelines 331 articles have been 

rejected and 71 articles have been analyzed in the study. 

Further figure 3 shows the major sources where the articles on the above-
mentioned topic have been published. International Journal of Advance 

Manufacturing Technology (IJAMT), Rapid Prototype Journal etc. The 

figure shows the year wise publication in these journals.  
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Figure 4 further reveals the publication country wise. The graph reveals 

that US published most number of publication which is more than double 

which China published. India, Italy, Germany and Singapore follow. 
Figure 5 shows the types of the articles. The figure shows that journal articles 

and conference papers are nearly equal (43.5% articles, 40.5% conference 

papers) followed by review (6.1%), Book, Editorial and Note (0.8%). 

 
Figure 2: PRISMA guidelines 

 

 
Figure 3: Major Sources on the topic 
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Figure 4: Country wise publications 

 

 
Figure 5: Publication Types 

 

 
Figure 6: Funding Agencies Details 
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Figure 6 show the details of the funding agencies which provide financial 
support for the research on additive manufacturing and artificial intelligence. 

These funding agencies are majorly from US, China, Japan and Germany. 

Further the next figure shows the details of the keywords used by authors 
in their research articles. It can be observed that most frequently used 

keywords are additive manufacturing and artificial intelligence followed by 

3D printing, Machine Learning, Fuel deposition modeling etc. 

 
Figure 6: details of the funding agencies. 

3 Discussion  
 

Continuously traditional production processes are evolving and modern 
production processes including additives are developed on the market[40]–

[43]. The advantages are product variety and variety. For production staff, 

this means vast experience in production processes and simultaneous running 
of many partly automatic processes. We also built an assistance system that 

helps workers in their everyday struggles to fulfil that growth and achieve a 

sustainable process. AI-based assessment of manufacturing technologies, a 
user-friendly user interface, as well as a training and transition case are 

included in this assistance framework[44], [45]. 
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