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Abstract : Numerous research papers have been accumulated due to the development and computerization of
bibliometrics. This made it difficult to review all of the related papers published worldwide to conduct the
study. However, due to the development of Natural language processing techniques, the tendency analysis of
published research papers has become easier. In this study, text mining analysis using the statistical computing
language R was carried out based on the bibliographic information of SCOPUS DB (Data Base) in the field of
coastal and ocean engineering. As expected, the term ‘wave’ predominates, and it was confirmed that numerical
analysis and hydraulic experiments were still dominant from the terms ‘numerical model’, ‘numerical simulation’,
and ‘experimental study’. In addition, recent use of the term ‘wave energy’ related to marine energy has been
recognized. On the other hand, it was quantitatively confirmed that the frequency of connection between ‘wave’,
and ‘height’ or ‘energy’ prevailed, and suggested the possibility of high resolution analysis by detailed field and
period in the future.

Keywords : text mining, coastal engineering, bibliographic, SCOPUS, R
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A Zloltk. STy Bl Data BaseZH<] A% W2 A ol& EE3F A= 2018 12 179 7|22 = SCOPUS

FOFCK(Witten, 2018). FA Fops B}25)7 ksl o]

DBel| © F 71 ¥o]th(Hui, 2017; Wu et al,, 2018). E} &

o] Sofebx] BIAE 25 2] 742 7Y Uil gigo s
49 555 9 o435l Bl(Business Intelligence)
Hofolr 23 A AR PR A] ok AFF2] A g7}
ol gl7] whitel T2 X3 A5l 24 7ol st
I TH(Grimes, 2007). 1990 d el o] 22 A] st=9o] 7]&=2}
Data mining 7] 2] 23} $H7] Text mining®] THA] F5

oFol A= Text minings ©]-§-sto] Q1ZFe] LAY 7 AT
9}(Van Driel et al., 2006) 253 7+2] MA|H W5 o] 43 H
2o} Faore] ] AEF A4S e vk vk
(Cuccurullo et al., 2016). ©] AF&l Qo= A, vAIY, Ak
3)3}e}, o)ek 4l 7)e} FofollA thekdt o7} e 9l
o}, wha] 2 Ao A= A 0 & Text mining 7192 &
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2E . 212o| &AM CHIof| CHEE R text mining source code.

package loading

if(!require(pacman)) {install.packages("pacman")}

pacman: :p_load(dplyr, data.table, tidytext, tidyr,
ggplot2, wordcloud, wordcloud2, tm,
openNLP, bibliometrix, igraph, ggraph)

pacman: :p_load_gh('hrbrmstr/pluralize')
path_csv <- paste@(dir("csv"))

AR AA

2}
st

data_list_csv <- lapply(paste@("csv/",path_csv), fread)
data_list_csv[[5]][,ISBN:=as.character(ISBN)]
data_list_csv[[6]][,ISBN:=as.character(ISBN) ]
data_list_csv[[7]][,ISBN:=as.character(ISBN)]

raw_csv <- rbindlist(data_list_csv)
raw_csv$Abstract[raw_csv$Abstract=="[No abstract available]"] <- NA
rm(data_list_csv)

g 7% g

r(raw_csv)

Unigram Token3}

tut <- raw_csv %>%

unnest_tokens(word, Title) %>%
filter(!word %in% stop_words$word)

4=3}(Singularizing) 7 2] Tho] H%
tut %>%

count(word, sort = T)

## # A tibble: 8,176 x 2
H## word n
H#it <chr> <int>
## 1 wave 3542
## 2 waves 1771
## 3 model 1132
##t 4 numerical 1060
## 5 analysis 1012
## 6 study 887
# 7 water 881
#H# 8 method 621
## 9 flow 604
## 10 experimental 564
## # ... with 8,166 more rows
4 3}(Singularizing)

tut$word <- singularize(tut$word)

FAH-03(POS tagging, Part of Speech tagging) ¥ %

unigram_title <- tut %>%

count(word, sort = T) %>%

merge(., parts_of_speech, by = "word") %>%
arrange(desc(n)) %>%

filter(pos == "Noun"| pos == "Adjective", n > 100)
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Bigram Token3} 4! 7}&

tbt_count <- raw_csv %>% select(Title) %>%
unnest_tokens(bigram, Title, token = "ngrams", n = 2) %>%
separate(bigram, c("wordl", "word2"), sep = " ") %>%
filter(!wordl %in% stop_words$word) %>%
filter(!word2 %in% stop_words$word) %>%
count(wordl, word2, sort = T)

tbt_count$wordl <- singularize(tbt_count$wordl)
tbt_count$word2 <- singularize(tbt_count$word2)

tbt <- tbt_count %>%
unite(bigram, wordl, word2, sep = " ")

Unigram word cloud(Fig. 1)

unigram_title %>%
filter(!word %in% c("study", "analysis", "water",
"effect", "method", "sea")) %>%
with(wordcloud(word , n, max.words = 150, random.order = F,
scale = c(5,.8),
colors = brewer.pal(8, "Dark2")))

HI% 600 ©]72] Unigram A]Z}8H(Fig. 2)

unigram_title %>%
filter(n > 600,
Iword %in% c("study", "analysis", "water",
"effect", "method", "sea")) %>%
mutate(word = reorder(word, n)) %>%
ggplot(aes(word, n)) +
geom_col() +
ggtitle("Word frequency in Coastal & Ocean Engineering articles") +
xlab("words") +
ylab("frequency") +
coord_flip()+
theme(title = element_text(size = 20, face = "bold"),
axis.text=element_text(size=12),
axis.title=element_text(size=16,face="bold"))

Unigram word cloud(Fig. 3)

unigram_title %>%
filter(!word %in% c("wave", "study", "analysis",
"water", "effect", "method", "sea")) %>%
with(wordcloud(word , n, max.words = 150, random.order = F,
scale = c(5,.8),
colors = brewer.pal(8, "Dark2")))

Bigram word cloud(Fig. 4)

tbt %>%
with(wordcloud(bigram , n, max.words = 50, random.order = F,
scale = c(3,.4),
colors = brewer.pal(8, "Dark2")))
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HI%E 100 ©]4+2] Bigram A Z}3H(Fig. 5)

tbt %>%
filter(n > 100,
Ibigram %in% c("water wave", "numerical simulation",
"experimental study", "numerical study",
"numerical model", "experimental investigation"”,
"finite element"”, "shallow water")) %>%
mutate(bigram = reorder(bigram, n)) %>%
gegplot(aes(bigram, n)) +
geom_col() +
ggtitle("Word frequency in Coastal & Ocean Engineering articles") +
xlab("bigram") +
ylab("frequency") +
coord_flip()+
theme(title = element_text(size = 20, face = "bold"),
axis.text=element_text(size=15),
axis.title=element_text(size=18,face="bold"))

Bigram word network(Fig. 6)

bigram_graph <- tbt_count %>%
filter(n > 50) %>%
graph_from_data_frame()

a <- grid::arrow(type = "closed", length = unit(.15, "inches"))

ggraph(bigram_graph, layout = "auto") +
geom_edge_link(aes(edge_alpha = n*100), show.legend = F,
arrow = a, end_cap = circle(.07, "inches")) +
geom_node_point(color = "lightblue", size = 5) +
geom_node_text(aes(label = name), vjust = 1, hjust = ©.5) +
theme (axis.line=element_blank(),
axis.text.x=element_blank(),
axis.text.y=element_blank(),
axis.ticks=element_blank(),
axis.title.x=element_blank(),
axis.title.y=element_blank(),
legend.position="none",
#panel .background=element_blank(),
panel.background=element_rect(colour = "lightgray"),
panel.border=element_blank(),
panel.grid.major=element_blank(),
panel.grid.minor=element_blank(),
plot.background=element_blank())
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