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Abstract—This paper presents a bibliographic analysis of the
papers published in the IEEE T RANSACTIONS ON I NTELLI GENT T RANSPORTATION S YSTEMS (T-ITS). We identify the most
productive and high-impact authors, institutions, and countries/
regions. We ﬁnd that research on intelligent transportation systems is dominated by U.S. researchers and institutions and that
China and Japan are the second most productive countries.
According to this analysis, M. M. Trivedi, N. P. Papanikolopoulos,
and P. A. Ioannou are the three most productive and inﬂuential
authors in the IEEE T-ITS, whereas the Massachusetts Institute of
Technology, Cambridge, the University of California, San Diego,
and the University of Minnesota, Minneapolis, are three of the
most productive and inﬂuential institutions in the IEEE T-ITS.
Index Terms—Bibliographic analysis, impact, intelligent transportation systems (ITS), productivity.

I. I NTRODUCTION

I

NTELLIGENT transportation systems (ITS) refers to
utilizing synergistic technologies and system engineering
methods to develop and improve transportation systems of all
kinds [1]. Due to the close relationship between transportation
systems and our daily life and the economy, studies on ITS have
a wide range of critical applications, such as increasing transportation safety and convenience (e.g., automatic driving), improving transportation efﬁciency (e.g., reducing congestions),
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and making environmentally friendly transportation solutions
(e.g., fuel consumption reduction) [2].
The IEEE T RANSACTIONS ON I NTELLIGENT T RANS PORTATION S YSTEMS (T-ITS) has focused on publishing advances and innovations in the ITS ﬁeld since its launch in
2000. Although it is one of the youngest journals in the IEEE
publication family [3], it now has the highest impact factor
(2.844 in 2008 [4], [5]) among all journals in the transportation
sector of the Thomson ISI SCI database and has ambition to
achieve more success [5]. The ten-year history of the IEEE
T-ITS reﬂects the development of the ITS ﬁeld. Analyzing its
publications can help us assess the productive and high-impact
authors, institutions, and regions in worldwide ITS research.
In this paper, we employ bibliographic analysis to assess the
publication and citation patterns of IEEE T-ITS research papers.
Section II explains our methodology, Section III presents the
ﬁndings from the analysis, and Section IV summarizes our
ﬁndings.
II. M ETHODOLOGY
We downloaded the metadata for all IEEE T-ITS publications
from IEEE Xplore, including title, abstract, authors, author
afﬁliations, references, and keywords. In this research, we consider only research papers, including original research papers,
reviews, and letters. Editorials, therefore, were excluded from
this research, except for guest editorials for Special Issues since
2006, which summarized the recent research status and indicated future research directions. To assess the impact of these
papers, we downloaded citation information, during March
2010, from the Thomson ISI SCI-E database, which is one
of the most comprehensive citation repositories in the world.
(Note that the ISI SCI-E database does not include the 18 T-ITS
papers published in 2000.)
Initially, we preprocessed the collected data for bibliographic
analysis by identifying authors based on their full names and afﬁliations and made an effort to align authors with multiple afﬁliations so that their contributions would not be underestimated.
Multiple afﬁliations were still considered separately when assessing contributions of institutions and countries/regions.
To measure the productivity of authors, institutions, and
countries/regions, we employed the adjusted productivity score
(APS) introduced in [6]. For a paper with n authors, the APS
credits each author 1/n of the paper. The APS of an author is
the sum of all such credits of all his/her publications. The APS
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TABLE I
S TATISTICS OF T-ITS P UBLICATIONS IN THE DATA S ET

TABLE III
M OST P RODUCTIVE I NSTITUTIONS IN THE IEEE T-ITS ( BY C OUNTS)

TABLE II
M OST P RODUCTIVE AUTHORS IN THE IEEE T-ITS

TABLE IV
M OST P RODUCTIVE I NSTITUTIONS IN THE IEEE T-ITS ( BY APS)

has widely been adopted in previous bibliographic analysis
studies, such as [7]–[10]. For comparison purposes, we still
report the total count of papers for which an author was
involved. The difference between the two measures reﬂects
whether an author extensively collaborates with other researchers. These two measures were also applied to institutions
and for a country/region-level-productivity analysis.
To measure the impact of individual authors, institutions, and
countries/regions, we employed two measures. The adjusted
citation score (ACS) follows a similar methodology as APS and
credits each author 1/n of the paper’s citations. The number
of citations credits every author with all citations his/her paper
received [11], [12].
III. R ESULTS
From 2000 to the end of 2009, IEEE T-ITS published, in
total, 421 papers and articles. In our data set, there are 392 original research papers, four reviews, one letter, and eight guest
editorials. In these papers, we identiﬁed 1001 authors from
457 institutions in 36 countries/regions (see Table I). For the
research papers, on average, each author is involved with
1.21 papers, each institution publishes 1.64 papers, and each
country/region is related to 13.44 papers.
A. Productivity Analysis
Table II reports the most productive authors in the IEEE
T-ITS. In the past decade, M. M. Trivedi (University of
California (UC), San Diego) published the largest number of
papers in the IEEE T-ITS (according to both APS and paper
counts), followed by P. A. Ioannou (University of Southern
California, Los Angeles) and S. Li (Tottori University, Tottori,

Fig. 1. Productivity and impact per country/region. (a) APS and paper counts.
(b) ACS and citation counts.

Japan, and Iwate University, Morioka, Japan). In general, most
of the top authors work in a collaborative manner. Most top
authors have been involved in more than three papers with an
adjusted score of more than 1.5. Furthermore, we notice that
six of these top authors are in the U.S., often in California.
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TABLE V
M OST C ITED PAPERS IN THE IEEE T-ITS

This clearly shows the role of the U.S. (and the UC system)
in ITS research. Other productive authors are in Japan, Taiwan,
Romania, and China.
Table III shows the top ten institutions according to the
paper counts. In this list, ﬁve universities have published more
than ten articles in the IEEE T-ITS, including the University
of California, Berkeley (UCB); the Massachusetts Institute
of Technology (MIT), Cambridge; the University of Arizona,
Tucson; the University of Michigan, Ann Arbor; and the University of California, San Diego (UCSD), La Jolla. Table IV
shows the top ten institutions in the IEEE T-ITS according to
the APS. The top three institutions are the UCB; MIT; and
UCSD. Among the top ten institutions, seven are in the U.S.
(see Tables III and IV), which indicates the dominance of the
U.S. in ITS research.
In our data set, some papers are authored by the research
laboratories of private commercial companies, such as Toyota,
Honda, and Daimler-Chrysler. Such laboratories may have multiple locations around the world. If we aggregate all the papers
of a company in different locations together, Daimler-Chrysler
is the fourth most productive institution with an adjusted score
of 6.7 and a paper count of 11.
Papers published in the IEEE T-ITS represent 36 countries/
regions. Fig. 1(a) shows the distribution of the research papers by country/region. Over the past ten years, the U.S. has
published the most (34.8%) IEEE T-ITS papers. The number
of U.S. papers published is more than the sum of next ﬁve
top country/regions, including China, Japan, Taiwan, Italy,
and Spain.
We examined the evolution of these top country/regions’
annual publications in the IEEE T-ITS. Over the past ten years,
the U.S. continued to be the most productive region in the
IEEE T-ITS. However, the percentage of U.S. publications
has gradually decreased from 60% to about 30%, indicating
an increasing body of research conducted outside of the U.S.
Similar to the U.S., publications from Japan in the IEEE T-ITS
also experienced a decrease from about 30% to about 4%,
and they maintained this proportion during the past ﬁve years.
Taiwan publications, however, experienced a steady increase
from 0% to more than 10% in recent years. We also notice that

TABLE VI
M OST C ITED AUTHORS (T OP T EN )

most papers from the U.S. and China are written by researchers
at universities. However, papers from Japan, Italy, and Germany
are dominated by laboratories or research institutes of automobile manufactories, which is likely indicative of these countries’
automobile industry’s research investments.
B. Impact Analysis
Among the 405 papers in our data set, there are 289 papers
cited 3026 times by 2237 papers (including 994 citations from
200 IEEE T-ITS papers). On average, each paper is cited 10.47
times in the SCI-E database (through March 2010). The most
frequent citing journals and conferences include the IEEE
T RANSACTIONS ON V EHICULAR T ECHNOLOGY, Transportation Research Record, Expert Systems With Applications, the
Proceedings of the IEEE Intelligent Vehicles Symposium, and
the Proceedings of the IEEE Conference on Intelligent Transportation Systems.
Table V shows the top ten most cited papers in T-ITS.
Through March 2010, one article was cited more than
100 times, and six articles were cited more than 50 times.
Six of the high-impact papers are from the U.S., whereas the
others are from Taiwan, Japan, and Greece. Many of these papers involve employing machine learning, pattern recognition,
and video-processing technologies to address problems in ITS
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TABLE VII
M OST C ITED I NSTITUTIONS (T OP T EN )

applications, such as automatic lane identiﬁcation, and vehicle,
pedestrian, and obstacle classiﬁcation [13]–[16].
Tables VI and VII show the top ten most cited authors and
institutions in IEEE T-ITS. We notice that M. M. Trivedi,
N. P. Papanikolopoulos, and P. A. Ioannou appear in both
Tables II and VI, which means that they are both productive
and highly inﬂuential in the ITS ﬁeld. MIT; UCSD; and the
University of Minnesota, Minneapolis (UOM) are three of the
most productive and inﬂuential institutions. George Washington
University, Washington, DC, is not in the top ten of the productive institution list (both Tables III and IV); however, it moves
to second in the rank of high-impact institutions as a result of
the high citation rate of individual papers.
Fig. 1(b) shows the high-impact countries in the IEEE
T-ITS. To date, the U.S. is the most cited country, followed by
Japan and Taiwan. China, which is the second most productive
country, ranks only ﬁfth according to the citations it received,
which is about one ﬁfth of U.S. citations.
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IV. C ONCLUSION
This paper has assessed the state of ITS research based on
the publications in the IEEE T-ITS during the past decade. We
have found that ITS research is dominated by U.S. researchers
and institutions. Following the U.S., China and Japan have also
published a signiﬁcant number of papers. Chinese papers, however, have a relative lower citation rate, compared with U.S. and
Japanese papers. M. M. Trivedi, N. P. Papanikolopoulos, and
P. A. Ioannou are three most productive and highly inﬂuential
authors, whereas MIT, UCSD and UOM are three of the most
productive and highly inﬂuential institutions.
In the future work, we will conduct social networks analysis
on the coauthor networks of the IEEE T-ITS to reveal the
collaboration patterns in this ﬁeld. We will also study active
research topics in T-ITS publications.
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