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Abstract

Projection mapping has emerged as a compelling new medium, experiencing continual growth due to technological
innovations across diverse fields, including medicine, communication, and science. Consequently, the volume of arti-
cles addressing technological advancements in projection mapping has surged over the past two decades. This article
conducts a comprehensive bibliometric analysis on projection mapping technology, employing statistical and pub-
lication characteristic analyses to offer insights into research progress and trends spanning from 2003 to 2022. The
results, based on 440 documents (journal articles, conference papers, book chapters, conference reviews, reviews,
and books) retrieved from the Scopus database on February 9, 2023, indicate a consistent increase in publications
on projection mapping technology, although research remains somewhat limited. Utilizing VOSviewer, Microsoft
Excel, and Tableau Public, the bibliometric analysis unveils notable authors in the field, highlighting metrics such as
the number of citations, country productivity, and key periodicals publishing projection mapping technology con-
tent. Iwai, D., from Osaka University emerges as the most prolific author on projection mapping technology, while
Ishikawa, M., stands out as the researcher with the highest citation frequency. Japan is identified as the most pro-
ductive and cited country of origin for researchers in this domain. Notably, “IEEE Transactions on Visualization and
Computer Graphics” holds significant influence, having the highest citation count and serving as a vital reference
source. Empirical researchers can leverage articles from this journal to track the evolving research topics in projection

mapping technology year by year.
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1. Introduction

Projection mapping is a novel medium capable of pro-
jecting optical illusion content in the form of images
or videos onto various surfaces, including build-
ings, facades, structures, and complex 3D surfaces
(Rodriguez, et al., 2015). Projection mapping has the
potential to transform visual perception into some-
thing more captivating (Fujimoto, 2018). The concept
of projection mapping continues to evolve, enabling
users to interact directly with the mapping results;
this is commonly referred to as interactive projection
mapping. The rapid development of physical process-
ing technologies, such as electronics, sensors, and
digital projections, creates an immersive experience
through projection mapping that enhances the user’s
comprehension and retention of the presented content
(Nofal, et al.,, 2018). By combining technology and art,

projection mapping can stimulate visual perception
and enable users to physically interact with the content
(Krautsack, 2011).

Projection mapping enhances user engagement by cre-
ating a very immersive and participatory experience.
Visual stimulation has the capacity to captivate, amuse,
and convey fascinating knowledge (Krautsack, 2011).
An immersive experience refers to a situation when
the consumer experiences a deep sense of connection
and integration with the technology being utilized
(Handa, Aul and Bajaj, 2012). Immersive technology,
which merges the boundaries between the physical
and virtual realms, enables consumers to indulge in
a delightful digital encounter. Immersive technologies
encompass augmented reality (AR), virtual reality
(VR), mixed reality (MR), and extended reality (XR)
(Hein, Wienrich and Latoschik, 2021). Immersive tech-
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nology allows users to actively participate in genuine
explorations of the real world, making complicated
subjects easier to understand. Additionally, immersive
technology can motivate users to improve their abili-
ties (Suzanna and Lumban Gaol, 2021).

A significant amount of research and development has
been focused on studying projection mapping technol-
ogy as a means of implementing recent breakthroughs
in new media. Based on the studies conducted by
Rodriguez, et al. (2015), Fujimoto (2018), Krautsack
(2011), Degner, Moser and Lewalter (2022), and Nofal,
et al. (2018), it can be inferred that no research has uti-
lized bibliometric analysis methods in the domain of
projection mapping. Projection mapping has emerged
as a prominent immersive technology in the ongoing
development of new media. The authors aim to com-
prehend the scope and advancement of projection
mapping research, prevailing worldwide research pat-
terns, and the prospects for future research expansion
in this domain. Hence, it is important to consult scien-
tific literature in order to ascertain any shortcomings
in the field of projection mapping study. The aim of this
analytical study is to present scientific literature using
bibliometric analysis approaches related to projection
mapping technology. The research topics examined in
this analysis are as follows:

RQ 1: Who are the influential authors in projection
mapping technology research?

RQ 2: Which nations frequently conduct research on
projection mapping technology, and what outputs
do they produce?

RQ 3: Which projection mapping technologies have
been the subject of research?

2. Methods

The analysis utilized bibliometrics, focusing on eval-
uating individual and institutional scientific out-
puts through bibliographic databases (Baker, 1991).
Documents for this study were extracted from the
Scopus database. Since data mining is conducted on
public databases, ethical board approval is unnecessary
(Xie, et al., 2020). Scopus was chosen as it is the pre-
dominant database used by academics across various
multidisciplinary fields for searching journal articles,
conference proceedings, and book chapters (Mongeon
and Paul-Hus, 2016; Singh, et al,, 2021). As illustrated in
Figure 1, the authors initiated a search of the Scopus
database on February 9, 2023, using keywords ( TITLE-
ABS-KEY ( “projection mapping” OR “video mapping”

Search keyword:
("projection mapping” OR
"video mapping" OR
"interactive projection
mapping” OR "projection
mapping installation” ) AND
(tech* OR "new media" OR
"immersive tech*")

Landscape of Research streamline
Data mining projection mapping of_prO]ectlon
technology mapping technology
publication publication
Bibliometric
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Figure 1: Research method
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OR “interactive projection mapping” OR “projec-
tion mapping installation” ) AND TITLE-ABS-KEY
( tech* OR “new media” OR “immersive tech*” ) )
to identify research developments in projection map-
ping technology. Beyond trends, numerous intriguing
findings requiring visualization and thorough analy-
sis emerged. The data collection on this date yielded
440 documents (180 journal articles, 213 conference
papers, 20 book chapters, 16 conference reviews,
8 reviews, and 3 books) on the topic. The metadata for
these 440 documents were then downloaded as com-
ma-separated value (CSV) files. This study restricts
the search time period to the last 20 years in order to
identify the most recent research trends. The literature
data sources were limited to the Scopus database. The
inclusion of other databases, such as Web of Science or
Google Scholar, and other types of documents, such as
patents, might have revealed further insights that were
not included in this study.

The second stage involves conducting a bibliometric
analysis to explore the research landscape of projection
mapping technology. VOSviewer, Microsoft Excel, and
Tableau Public are utilized for this analysis, focusing
on factors such as annual publication trends, citations,
author productivity, country productivity, and publica-
tions on projection mapping technology. Following the
analytical strategy of Qin, et al. (2022), the analysis con-
siders yearly publication trends and citations based on
total publications (TP), their total citations (TC), and
resulting average citations per publication (AC=TC/TP).
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The third stage is dedicated to identifying keywords
and streamlining research on projection mapping
technology. Keywords are identified by analyzing their
frequency of use and relationships with one another.
Before analysis, author keywords and indexed key-
words are refined using Open Refine to reduce bias,
preventing the separate counting of keywords with the
same meaning. The enhanced database is then used for
analysis. The outcomes of this research streamlining
analysis will help ascertain thematic evolution and the
most recent trends in projection mapping technology
research, aiding empirical researchers in identifying
research gaps and novelties.

3. Results and discussion

3.1 Landscape of projection mapping technologies
publications

3.1.1 Characteristics of projection mapping technology
publications

This analysis utilized a total of 440 documents from
the Scopus database, containing the searched phrases
(see 2. Methods) and covering the time period from
2003 to 2022. An analysis was conducted to study the
progression of publications on the topic of projection
mapping technology, utilizing metrics including TP, TC,
and AC. Figure 2 shows the growth of publications on
this topic.
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Figure 2: Trend distribution of publications from individual years and their citations
in projection mapping technology
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Analysis of the data on the number of publications (the
blue line in Figure 2) reveals a moderate development
of publications on projection mapping technology
between 2003 and 2012. However, from 2012 to 2018,
the average annual publication count was increasing
on average by 95 %, related to the first year of this
period. The number of scientific articles on projection
mapping technology saw a significant surge between
2017 and 2018, aligning with rapid advancements in the
discipline. Post-2018, research on projection mapping
technology shows a declining trend, possibly influ-
enced by factors such as the COVID-19 pandemic, which
has impacted empirical research and development
(Tuttle, 2020; Riccaboni and Verginer, 2022).

Over the last two decades, 440 documents were pub-
lished, with 388 in the last ten years, indicating that
publication productivity in the last decade contributed
88 % of the total during the developmental period of
projection mapping technology research. This under-
scores the rapid development in the field, with an
acceleration of research in recent years.

Similarly to the increasing trend in the number of
publications, total citations of documents published
in individual years (orange line in Figure 2) also show
an upward trajectory till 2018. For documents from
2013, there were 280 citations; for those from 2015, the
count rose to 444 citations, and for 2018 publications,
it reached 492 citations. Researchers worldwide have
conducted numerous studies on projection mapping
technology in recent years. However, post-2018, the
citation trend tends to decrease, possibly due to fac-
tors such as a decline in studies related to this topic
and a reduced need for references among researchers.
Additionally, the average number of citations reached
its peak for publications from 2006, with 33.

3.1.2 Characteristics of projection mapping technology
publications based on author productivity and
number of citations

Scientists, innovators, practitioners, and academics
conduct research to discover new things or to test
something already in existence so that it can be eval-

Table 1: Top 5 authors by number of documents

Author/ Number Number
No Institution Country of documents of citations
1 Iwai, D./ Japan 20 132
Osaka University
2-3  Hashimoto, N./ Japan 13 37
The University of Electro-Communications
2-3  Sato, K./ Japan 13 82
Osaka University
4 Ishikawa, M./ Japan 12 206
The University of Tokyo
5 Watanabe, Y./ Japan 10 198

Tokyo Institute of Technology

Table 2: Top 5 authors by number of citations

Author/
No Institution

Number Number
Country of documents of citations

1 Ishikawa, M./
The University of Tokyo
2 Watanabe, Y./
Tokyo Institute of Technology

3 Huang, C.-C., Sugino, K., Shima, Y., Guo, C.,Baj, S.,

Mensh, B.D., Nelson, S.B., Hantman, A.W./
Howard Hughes Medical Institute
and Brandeis University

4 lwai, D.
Osaka University
5 Ofek E./

Microsoft Research Lab - Redmond

Japan 12 206
Japan 10 198
United 1 153
States

Japan 20 132
United 2 115

States
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uated and implemented in their respective fields of
work. Research publications serve as a chronicle of a
specialist’'s accomplishments. Numerous researchers
in the field of projection mapping technology have
developed, evaluated, and implemented this concept
in various contexts. The authors have compiled a list of
researchers whose works have been published and are
listed in the Scopus index in order to determine who
are the most productive and influential researchers in
projection mapping technology research.

In Table 1, the authors are ranked based on the number
of published works, with Iwai, D., leading the list with
a total of 20 published documents, cited by 132 other
works. The second and third positions are held by
Hashimoto, N. and Sato, K., both with 13 documents.
Sato, K., has 82 citations, while Hashimoto, N., has

37 citations. Notably, Iwai, D., often collaborates with
Sato, K., who shares the same affiliation at the Graduate
School of Engineering Science, Osaka University, Japan.
Their research discusses the latest technologies devel-
oped in the field of projection mapping, such as the use
of convolutional neural networks (Kageyama, Iwai and
Sato, 2022), visuo-haptic augmented reality (VHAR)
systems and tactile display control signals (Miyatake,
et al., 2021), computational imaging (Iwai, 2019), visual
markers for geometric registration (Asayama, Iwai
and Sato, 2018), distributed optimization framework
(Tsukamoto, Iwai and Kashima, 2017), and monocular
projector-camera system (Yamamoto, et al., 2022).

Frequently cited studies often indicate greater influ-
ence. In the topic of projection mapping technology
research, the authors have compiled a list of the ten

Table 3: Top 10 articles with the highest number of citations

Authors (Year)/ Document
Title Year Source title / Quartile type
Huang, et al. (2013)/ 2013  elife / Q1 Article
Convergence of pontine and proprioceptive
streams onto multimodal cerebellar granule cells

Pejsa, et. al. (2016)/ 2016  Proceedings of the ACM Conference
Room2Room: Enabling life-size telepresence Conference on Computer Paper
in a projected augmented reality environment Supported Cooperative Work,

CSCW

Narita, Watanabe and Ishikawa (2017)/ 2017  IEEE Transactions on Article
Dynamic projection mapping onto deforming non-rigid Visualization and Computer
surface using deformable dot cluster marker Graphics

Ishikawa, Shimuta and Hausser (2015)/ 2015 elife / Q1 Article
Multimodal sensory integration in single cerebellar
granule cells in vivo

Nishino, et al. (2018)/ 2018 Annals of Surgery / Q1 Article
Real-time navigation for liver surgery using projection
mapping with indocyanine green fluorescence:
development of the novel medical imaging projection system

Chee, Arrigoni and Maratos-Flier (2015)/ 2015 Journal of Neuroscience / Q1 Article
Melanin-concentrating hormone neurons release glutamate
for feedforward inhibition of the lateral septum

Bonaventura, et. al. (2019)/ 2019 Nature Communications / Q1 Article
High-potency ligands for DREADD imaging and activation
in rodents and monkeys

Chen, et al,, (2018)/ 2018 Nucleic Acids Research / Q1 Article
Efficient in situ barcode sequencing using padlock
probe-based BaristaSeq

Grundhofer and Iwai (2018)/ 2018 Computer Graphics Forum / Q1  Article
Recent advances in projection mapping algorithms,
hardware and applications

Rodriguez, et al. (2015)/ 2015  Procedia Computer Science / Q2 Conference
Developing a mixed reality assistance system Paper

based on projection mapping technology
for manual operations at assembly workstations
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most frequently cited researchers over the past two
decades, presented in Table 2. Serving as a valuable
reference for researchers in the field, this table sup-
plements the existing literature. Ishikawa, M., tops the
list, cited in 206 other documents based on his 12 pub-
lications. His research delves into technological appli-
cations in projection mapping, particularly high-speed
image processing (Ishikawa, 2014; 2019), high-speed
vision (Ishikawa, 2022), high-speed focal tracking
projection (Wang, et al,, 2020), intelligent imager and
GPU (Miyashita and Ishikawa, 2020), MIDAS projection
(Miyashita, Watanabe and Ishikawa, 2018), high-speed
projector (Mikawa, et al., 2018), dot cluster marker
(Narita, Watanabe and Ishikawa, 2017; Watanabe,
Kato and Ishikawa, 2017), and mirror-based robust
high-speed tracking (Sueishi, Oku and Ishikawa, 2016).
Watanabe, Y., has 10 documents that have been cited by
198 other documents, while the authors in third place
have 1 document that has been cited by 153 other doc-
uments. These authors are incorporated in one doc-
ument that discusses the use of projection mapping
technology in the medical field (Huang, et al., 2013).

Table 3 reveals that the most cited papers are pub-
lished in Scopus Ql-indexed international journals,
indicating that articles in Q1 journals are a primary
source for scientific advancement, particularly in the
field of projection mapping technology. The size of a

5
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journal cluster correlates with the difficulty of pub-
lishing within it, reflecting the caliber of the research
and articles. Analyzing a database of research publica-
tions on projection mapping technology from 2003 to
2022, the ten articles with the highest citations were
published between 2013 and 2019, amassing a total of
832 citations, equivalent to 31 percent of the total cita-
tions over the past two decades. Subsequently, we will
provide a brief analysis of some of these highly-cited
articles on projection mapping technology.

The first among the ten articles with the highest cita-
tions was published in 2013 by Huang, et al. (2013), accu-
mulating a total of 153 citations. This article explores
the application of projection mapping technology in
the medical field, specifically for viewing synaptic res-
olution cell activity. The second article, published in
2016 by Pejsa, et al. (2016), employs projection map-
ping as a tool for long-distance teleconferencing, dis-
playing the interlocutor’s object at its actual scale.
The investigation utilized three ceiling-mounted cam-
era projector units (procam), projectors, and Kinect.
The third article, published by Narita, Watanabe and
Ishikawa (2017), addresses a challenge in projection
mapping, namely its inability to project onto dynamic
objects. The authors propose the use of the deformable
dot cluster marker (DDCM) to track non-rigid surfaces
at high-speed using high frame rate cameras, enabling
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Figure 3: Distribution of the number of documents based on the country of origin of the researcher



L.P. Sari, A. Juhana and N. Nurhidayatulloh - J. Print Media Technol. Res. - Vol. 12 No. 4 (2023), 219-229

225

projection on moving objects. In the fourth article, pub-
lished by Nishino, et al. (2018), a novel imaging tech-
nology called the medical imaging projection system
(MIPS) is introduced to overcome limitations in intra-
operative imaging methods. The authors demonstrate
the efficacy and clinical utility of MIPS in identifying
anatomical markers for parenchymal dissection, pre-
senting it as a promising real-time navigation sys-
tem for liver resection. The fifth article, published
by Rodriguez, et al. (2015), introduces mixed reality
implemented via projection mapping to generate
simulations or industry tools. This technology assists
users with no prior experience in conducting tasks.

3.1.3 Characteristics of projection mapping technology
publication by country

The purpose of the country-by-country analysis of pro-
jection mapping technology publications is to deter-
mine which countries have published the most doc-

uments and exert the most influence on this topic.
Figure 3 displays the top ten countries with the most
publications on projection mapping technology out of
the 86 countries included in this analysis.

Japan has the highest number of published documents,
specifically 124. The United States follows with 65 doc-
uments, while China is third with 49. South Korea has
24 documents, Italy has 23, France has 15, and both
the United Kingdom and Australia have 12. Spain and
Canada each have 10 documents.

3.1.4 Characteristics of projection mapping
technology publication based on frequently
cited sources

The purpose of frequency-based analysis of cited
sources is to identify how much of influence showed by
these sources on the study subject of projection map-
ping technology. Table 4 displays the top five sources

Table 4: Characteristics of sources in projection mapping technology-themed publications

Number Number
No Sources of documents of citations Type IF 2022-2023 H-Index
1 IEEE Transactions on Visualization 9 149 Journal 5.226 158
and Computer Graphics
2 Conference on Human Factors 6 95 Proceedings
in Computing Systems - Proceedings
3 IEEE Access 7 56 Journal 3.476 204
4  ACM International Conference 13 35 Proceedings
Proceeding Series
5  Lecture Notes in Computer Science 14 16 Journal 0.407 446
activaivision
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that are frequently used as references in research
about projection mapping technology.

The journal IEEE Transactions on Visualization and
Computer Graphics is classified as a Q1 journal. It con-
tains 9 documents that pertain to projection mapping
technology. However, it is not as extensive as Lecture
Notes in Computer Science (including subseries
Lecture Notes in Artificial Intelligence and Lecture
Notes in Bioinformatics), which is ranked fifth and
has 14 documents. Despite this, the IEEE Transactions
on Visualization and Computer Graphics journal has
received the highest number of citations, specifically
149 citations, compared to Lecture Notes in Computer
Science, which has only been cited 16 times. The sec-
ond most often referenced source was the proceedings
of the Conference on Human Factors in Computing
Systems, cited 95 times. Following that, IEEE Access was
cited 59 times, and the ACM International Conference
Proceedings series was cited 35 times.

3.2 Research streamline of projection mapping
technology publications

Author keyword analysis is a crucial component of bib-
liometric research as it identifies the most significant
research topics (Kumar Kar and Harichandan, 2022).

In this subparagraph, authors present the research
process for publications on projection mapping tech-
nology, conducting an in-depth analysis of author key-
words and current topic trends (see Figure 4).

In Cluster 1, marked in red, additional research focuses
on the projection mapping technology tool process-
ing system. Keywords in this cluster include camera,
actuator, adaptive control, calibration, slide mode con-
trol, stereoscopic device, computational display, digital
fabrication, digital projection mapping, human vision,
screen correction, digital sculpture, spatially enriched
reality, tracking control, high speed, and others.

Cluster 2, denoted in green, emphasizes research on
projection mapping related technology and content.
Keywords in this cluster encompass 3D construction,
animation, photogrammetry, computer graphics, enter-
tainment computing, GPS, VR, MR, projection mapping
installation, laser scanning, and transducer sensors,
among others.

In projection mapping technology, the interaction
between content and technology is crucial. The tech-
nology employed influences the content created,
resulting in engaging concepts for immersive experi-
ences. An example in this cluster is OptiSpace, devel-
oped by Fender, et al. (2018), a system used to optimize
the positioning of interactive projection mapping con-

tent in a physical environment for human-computer
interaction. This reflects research focused on develop-
ing interactive systems that utilize projection mapping
technology to enhance users’ immersive experiences.

In Cluster 3, denoted in cyan, additional research
focuses on techniques, maintenance, and interactive
tools for developing content on projection mapping
media. Keywords in this cluster include 3D modeling,
dynamic objects, flexible shapes, projection mapping
interactions, interactive surfaces, reverse perspective
mapping, motion capture, multi-touch, performance,
real-time masking, real interaction, texture map-
ping, virtual reconstruction, and human-computer
interaction.

This cluster represents research that concentrates on
the development of interactive techniques for projec-
tion mapping. The use of interactive technologies based
on projection mapping, such as augmented reality, can
result in more precise, stable, and natural information
delivery. In the study of Yuan, et al. (2021), an appeal-
ing interaction design concept tailored to the intended
audience resulted in an enhanced user experience.

The application of dynamic and adaptable projection
mapping content is characterized by the use of inter-
active devices, a defining feature of the new media
concept. Utilized interactive devices include motion
capture, human-robot interaction, multi-touch, and
interactive projection. Techniques and content used in
this context include real-time masking, 3D modeling,
dynamic objects, flexible forms, texture mapping, etc.
Pmomo, created by Zhou, et al. (2016), is a prime exam-
ple of interactive device development. Pmomo can pro-
ject objects in real-time and directly interact with 3D
objects in 360 degrees, employing sensors, depth cam-
eras, and tracking algorithms to provide users with an
interactive experience.

In Cluster 4, marked in yellow, the research focuses
on the implementation of projection mapping in the
fields of history and culture. Keywords in this cluster
include augmented heritage, audiovisual production,
design practices, cultural heritage, museum exhibi-
tions, digital narratives, storytelling, improvement of
error-resistant video coding, historical monuments,
holographic techniques, mixed media installations,
multimedia communications, coding with multiple
descriptions, multiple input, multiple output (MIMO)
systems, physical computing, and video mapping.

In these studies, projection mapping has been imple-
mented in informal spaces such as museums and histor-
ical monuments to introduce knowledge about cultural
and historical heritage. This is achieved through pro-
jection mapping installations or mixed media installa-
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tions, applying audiovisual content, digital narratives,
and storytelling. The goal is to create immersive expe-
riences and interact with visitors, enriching the way
they understand and appreciate culture and history.

In Cluster 5, colored violet, there is additional discus-
sion of the medical applications of projection mapping.
Keywords in this cluster include breast cancer, fluores-
cence, generalized mixed equilibrium problem, indo-
cyanine green, infrared, Lyapunov functional, mixed
reality technology, navigation surgery, neural network,
optogenetics, photometric stereo, sentinel lymph node
biopsy, uniformly smooth Banach space, and varia-
tional inequalities. According to Rodriguez, et al. (2015)
research, the implementation of mixed reality using
projection mapping can assist the operation process,
allowing real-time control visualized directly in the
operator’s workplace.

4. Conclusions
This study conducted a comprehensive bibliometric
analysis on the research topic of projection mapping

technology using VOSviewer, Microsoft Excel, and
Tableau Public. The analysis was based on the Scopus

References

database, focusing on the growth of the number of
publications from 2003 to 2022, prolific authors, cita-
tion analysis, country productivity, sources publishing
documents on projection mapping technology, and
research trends. Over the period from 2003 to 2022,
the annual number of articles on projection mapping
technology in international journals, proceedings,
and publications has consistently increased. However,
there are variations in the total and average number of
citations to documents published in individual years.
Iwai, D., from Osaka University emerged as the most
prolific author in projection mapping technology,
while Ishikawa, M., received the highest number of
citations for his works. Japan is identified as the most
productive country of origin for researchers in this
field. The journal with the highest number of citations,
making it a crucial reference, is “IEEE Transactions
on Visualization and Computer Graphics.” Empirical
researchers can use articles from this journal to track
the evolution of research subjects and the ongoing
development of the projection mapping technology
research topic. The analysis suggests that projection
mapping technology, currently evolving, has potential
applications in education and entertainment, in addi-
tion to the medical and telecommunications fields dis-
cussed in the analyzed articles.

Asayama, H., Iwai, D. and Sato, K., 2018. Fabricating diminishable visual markers for geometric registration in projection
mapping. [EEE Transactions on Visualization and Computer Graphics, 24(2), pp. 1091-1102.

https://doi.org/10.1109/TVCG.2017.2657634.

Baker, D.R,, 1991. On-line bibliometric analysis for researchers and educators. Journal of Social Work Education, 27(1),

pp. 41-47. https://doi.org/10.1080,/10437797.1991.10672168.

Bonaventura, J., Eldridge, M.A.G., Hu, F, Gomez, ].L., Sanchez-Soto, M., Abramyan, A.M., Lam, S., Boehm, M.A,, Ruiz, C,,
Farrell, M.R., Moreno, A., Galal Faress, I.M., Andersen, N,, Lin, ].Y., Moaddel, R., Morris, PJ., Shi, L., Sibley, D.R., Mahler,
S.V,, Nabavi, S., Pomper, M.G., Bonci, A., Horti, A.G., Richmond, B.]. and Michaelides, M., 2019. High-potency ligands for
DREADD imaging and activation in rodents and monkeys. Nature Communications, 10(1): 4527.

https://doi.org/10.1038 /s41467-019-12236-z.

Chee, M.J.S., Arrigoni, E. and Maratos-Flier, E., 2015. Melanin-concentrating hormone neurons release glutamate for
feedforward inhibition of the lateral septum. Journal of Neuroscience, 35(8), pp. 3644-3651.

https://doi.org/10.1523/JNEUROSCI.4187-14.2015.

Chen, X, Sun, Y.-C., Church, G.M.,, Lee, ].H. and Zador, A.M., 2018. Efficient in situ barcode sequencing using padlock
probe-based BaristaSeq. Nucleic Acids Research, 46(4): e22. https://doi.org/10.1093 /nar/gkx1206.

Degner, M., Moser, S. and Lewalter, D., 2022. Digital media in institutional informal learning places: a systematic
literature review. Computers and Education Open, 3: 100068. https://doi.org/10.1016/j.cae0.2021.100068.

Fender, A, Herholz, P, Alexa, M. and Miiller, ]., 2018. Optispace: automated placement of interactive 3D projection
mapping content. In: Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems. Montreal, QC,
Canada, 21-26 April 2018. New York, NY, USA: Association for Computing Machinery.

https://doi.org/10.1145/3173574.3173843.

Fujimoto, Y., 2018. Projection mapping for enhancing the perceived deliciousness of food. IEEE Access, 6,
pp. 59975-59985. https://doi.org/10.1109/ACCESS.2018.2875775.

Grundhofer, A. and Iwai, D., 2018. Recent advances in projection mapping algorithms, hardware and applications.
Computer Graphics Forum, 37(2), pp. 654-675. https://doi.org/10.1111/cgf.13387.

Handa, M., Aul, E.G. and Bajaj, S., 2012. Immersive technology - uses, challenges and opportunities. International Journal
of Computing & Business Research. [pdf] Available at: <http://www.researchmanuscripts.com/isociety2012/12.pdf>

[Accessed July 2023].



228 I.P. Sari, A. Juhana and N. Nurhidayatulloh - J. Print Media Technol. Res. - Vol. 12 No. 4 (2023), 219-229

Hein, R.M., Wienrich, C. and Latoschik, M.E., 2021. A systematic review of foreign language learning with immersive
technologies (2001-2020). AIMS Electronics and Electrical Engineering, 5(2), pp. 117-145.
https://doi.org/10.3934/ELECTRENG.2021007.

Huang, C.-C,, Sugino, K., Shima, Y., Guo, C., Bai, S., Mensh, B.D., Nelson, S.B. and Hantman, A.W,, 2013. Convergence of
pontine and proprioceptive streams onto multimodal cerebellar granule cells. eLife, 2: e00400.
https://doi.org/10.7554 /eLife.00400.

Ishikawa, M., 2014. Interactive display technologies using high-speed image processing. In: 2I** International Display
Workshops (IDW’14). Niigata, Japan, 3/5 December 2014. Society for Information Display, pp. 812-813.

Ishikawa, M., 2019. Interactive dynamic projection mapping using high-speed display and high-speed image processing.
In: Proceedings of Optics & Photonics International Congress (OPIC 2019). Yokohama, Japan, 22-25 April 2019. SPIE Digital
Library.

Ishikawa, M., 2022. High-speed vision and its applications toward high-speed intelligent systems. Journal of Robotics and
Mechatronics, 34(5), pp. 912-935. https://doi.org/10.20965/jrm.2022.p0912.

Ishikawa, T., Shimuta, M. and Hausser, M., 2015. Multimodal sensory integration in single cerebellar granule cells in vivo.
eLife, 4: €12916. https://doi.org/10.7554 /eLife.12916.

Iwai, D., 2019. Computational imaging in projection mapping. In: S. Tominaga, R. Schettini, A. Trémeau and T. Horiuchi,
eds. Computational Color Imaging: Proceedings of 7% International Workshop (CCIW 2019). Chiba, Japan, 27-29 March
2019. Cham: Springer Verlag, pp. 14-25. Lecture Notes in Computer Science, 11418.

https://doi.org/10.1007 /978-3-030-13940-7_2.

Kageyama, Y., Iwai, D. and Sato, K., 2022. Online projector deblurring using a convolutional neural network. [online] I[EEE
Transactions on Visualization and Computer Graphics, 28(5), pp. 2223-2233. https://doi.org/10.1109/TVCG.2022.3150465.

Krautsack, D., 2011. 3D Projection mapping and its impact on media & architecture in contemporary and future urban
spaces. Journal of the New Media Caucus, 7(1).

Kumar Kar, S. and Harichandan, S., 2022. Green marketing innovation and sustainable consumption: a bibliometric
analysis. Journal of Cleaner Production, 361: 132290. https://doi.org/10.1016/j.jclepro.2022.132290.

Mikawa, Y., Sueishi, T,, Watanabe, Y. and Ishikawa, M., 2018. VarioLight: hybrid dynamic projection mapping using high-
speed projector and optical axis controller. In: Proceedings of SA’'18: SIGGRAPH Asia 2018 Emerging Technologies. Tokyo,
Japan, 4-7 December 2018. New York, NY, USA: Association for Computing Machinery.
https://doi.org/10.1145/3275476.3275481.

Miyashita, L. and Ishikawa, M., 2020. Wearable DPM system with intelligent imager and GPU. In: Proceedings of 2"/ [EEE
International Conference on Artificial Intelligence Circuits and Systems (AICAS). Genova, Italy, 31 August - 2 September
2020. IEEE, pp. 129-130. https://doi.org/10.1109 /AICAS48895.2020.9073788.

Miyashita, L., Watanabe, Y. and Ishikawa, M., 2018. MIDAS projection: markerless and modelless dynamic projection
mapping for material representation. ACM Transactions on Graphics, 37(6): 196.
https://doi.org/10.1145/3272127.3275045.

Miyatake, Y., Hiraki, T, Iwai, D. and Sato, K., 2021. HaptoMapping: visuo-haptic augmented reality by embedding user-
imperceptible tactile display control signals in a projected image. IEEE Transactions on Visualization and Computer
Graphics, 29(4), pp. 2005-2019. https://doi.org/10.1109/TVCG.2021.3136214.

Mongeon, P. and Paul-Hus, A., 2016. The journal coverage of Web of Science and Scopus: a comparative analysis.
Scientometrics, 106(1), pp. 213-228. https://doi.org/10.1007 /s11192-015-1765-5.

Narita, G., Watanabe, Y. and Ishikawa, M., 2017. Dynamic projection mapping onto deforming non-rigid surface using
deformable dot cluster marker. IEEE Transactions on Visualization and Computer Graphics, 23(3), pp. 1235-1248.
https://doi.org/10.1109/TVCG.2016.2592910.

Nishino, H., Hatano, E,, Seo, S., Nitta, T, Saito, T., Nakamura, M., Hattori, K., Takatani, M., Fuji, H., Taura, K. and Uemoto, S.,
2018. Real-time navigation for liver surgery using projection mapping with indocyanine green fluorescence:
development of the novel medical imaging projection system. Annals of Surgery, 267(6), pp. 1134-1140.

https://doi.org/ 10.1097/SLA.0000000000002172.

Nofal, E., Stevens, R., Coomans, T. and Vande Moere, A., 2018. Communicating the spatiotemporal transformation of
architectural heritage via an in-situ projection mapping installation. Digital Applications in Archaeology and Cultural
Heritage, 11: e00083. https://doi.org/10.1016 /j.daach.2018.e00083.

Pejsa, T, Kantor, ]., Benko, H., Ofek, E. and Wilson, A., 2016. Room2Room: enabling life-size telepresence in a projected
augmented reality environment. In: Proceedings of the 19" ACM Conference on Computer-Supported Cooperative

Work & Social Computing. San Francisco, CA, USA, 27 February - 2 March 2016. Association for Computing Machinery,
pp. 1716-1725. https://doi.org/10.1145/2818048.2819965.

Qin, Y, Xu, Z., Wang, X. and Skare, M., 2022. Green energy adoption and its determinants: a bibliometric analysis.
Renewable and Sustainable Energy Reviews, 153: 111780. https://doi.org/10.1016/j.rser.2021.111780.

Riccaboni, M. and Verginer, L., 2022. The impact of the COVID-19 pandemic on scientific research in the life sciences.
PLoS ONE, 17(2): e0263001. https://doi.org/10.1371/journal.pone.0263001.



LP. Sari, A. Juhana and N. Nurhidayatulloh - ]. Print Media Technol. Res. - Vol. 12 No. 4 (2023), 219-229 229

Rodriguez, L., Quint, F, Gorecky, D., Romero, D. and Siller; H.R., 2015. Developing a mixed reality assistance system based
on projection mapping technology for manual operations at assembly workstations. Procedia Computer Science, 75,
pp. 327-333. https://doi.org/10.1016/j.procs.2015.12.254.

Singh, V.K,, Singh, P, Karmakar, M,, Leta, ]. and Mayr, P, 2021. The journal coverage of Web of Science, Scopus and
Dimensions: a comparative analysis. Scientometrics, 126(6), pp. 5113-5142. https://doi.org/10.1007 /s11192-021-03948-5.

Sueishi, T, Oku, H. and Ishikawa, M., 2016. Lumipen 2: dynamic projection mapping with mirror-based robust high-
speed tracking against illumination changes. Presence: Teleoperators and Virtual Environments, 25(4), pp. 299-321.
https://doi.org/10.1162/PRES_a_00275.

Suzanna, S. and Lumban Gaol, F, 2021. Immersive learning by implementing augmented reality: now and the future.
Jurnal IImu Komputer dan Desain Komunikasi Visual, 6(1), pp. 22-28.

Tsukamoto, J., Iwai, D. and Kashima, K., 2017. Distributed optimization framework for shadow removal in multi-
projection systems. Computer Graphics Forum, 36(8), pp. 369-379. https://doi.org/10.1111/cgf.13085.

Tuttle, K.R., 2020. Impact of the COVID-19 pandemic on clinical research. Nature Reviews Nephrology, 16, pp. 562-564.
https://doi.org/10.1038/s41581-020-00336-9.

Wang, L., Xu, H., Tabata, S., Hu, Y., Watanabe, Y. and Ishikawa, M., 2020. High-speed focal tracking projection based on
liquid lens. In: ACM SIGGRAPH 2020 Emerging Technologies (SIGGRAPH "20). Virtual event, 17 August 2020. New York, NY,
USA: Association for Computing Machinery. https://doi.org/10.1145/3388534.3408333.

Watanabe, Y., Kato, T. and Ishikawa, M., 2017. Extended dot cluster marker for high-speed 3D tracking in dynamic
projection mapping. In: Proceedings of the 2017 IEEE International Symposium on Mixed and Augmented Reality (ISMAR).
Nantes, France, 9-13 October 2017. Institute of Electrical and Electronics Engineers, pp. 52-61.
https://doi.org/10.1109/ISMAR.2017.22.

Xie, L., Chen, Z., Wang, H., Zheng, C. and Jiang, ]., 2020. Bibliometric and visualized analysis of scientific publications on
atlantoaxial spine surgery based on Web of Science and VOSviewer. World Neurosurgery, 137, pp. 435-442.e4.
https://doi.org/10.1016 /j.wneu.2020.01.171.

Yamamoto, K., Iwai, D., Tani, I. and Sato, K., 2022. A monocular projector-camera system using modular architecture.
IEEE Transactions on Visualization and Computer Graphics, 29(12), pp. 5586-5592.
https://doi.org/10.1109/TVCG.2022.3217266.

Yuan, Q.,, Wang, R, Pan, Z, Xu, S., Gao, J. and Luo, T, 2021. A survey on human-computer interaction in spatial augmented
reality. Journal of Computer-Aided Design & Computer Graphics , 33(3), pp. 321-332.
https://doi.org/10.3724/SP.].1089.2021.18445.

Zhou, Y., Xiao, S., Tang, N., Wei, Z. and Chen, X., 2016. Pmomo: projection mapping on movable 3D object. In:
Proceeding of the 2016 CHI Conference on Human Factors in Computing Systems. San Jose, CA, USA, 7-12 May 2016.
New York, NY, USA: Association for Computing Machinery, pp. 781-790. https://doi.org/10.1145/2858036.2858329.






