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A Study on Green Technology Trend by Analyzing
Patent-Based Technology Themes

Keon Tae Min

Department of Management of Technology, The Graduate School,
Pukyong National University

Abstract

The IMO(International Maritime Organization) regulations is
changing the technologies of shipbuilding and marine equipment sector.
The initial IMO’s plan on greenhouse gas emission from ships stipulated
that CO2 per transport work by international shipping should be reduced
40% compared to 2008 by 2030. Since the IMO regulations has been
effective in market, new technologies have been adopted in the ship, like
ballast water management system, scrubber, related to LNG system.

This study is on patent analysis of shipbuilding and marine
equipment sector in Korea, wusing Latent Dirichlet Allocation(LDA)
algorithm. Finding 64 topics in this study and 47 topics were specified in
‘Green Technology' theme what is based on ‘Small Business Strategic
Technologies Road map 2021-2023°, the Korean government’'s suggestion.

In 2009-2012, Korean patents related to ‘green technology have
been steeply increased, and the patent quantities were three times higher
than the other patents. And then the patents in the two technology
theme were steeply decreased. It is presumed that fails in the offshore
plant in 2008-2013. This study aims to discovering technology changes by
analyzing the relationships between technology themes that describe
specific technological implications as a set of technology attributes.
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library(readxl)

#AFH2E A w714
library(tidymodels)
library(tidytext)
library(NLP4kec)
library(stringr)

library(tm)

#535] HolH =327

data <- read_excel("pat.xlsx", col names = T, na = "-")

data = subset(data, select = -c(AJAFI) e, W
A, IPCE, CPCE))

colnames(data) <- c(id’, "summary’)

#H]oE1 Ze) A%

data <- as.data.frame(data)

glimpse(data)

sum(is.na(data))

#o5d B HXE g, on|gl= "AE AA

data <- unique(data)

data%>%nrow

data <- sapply(data, str_remove all, "\\s+)##3 A
data <- as.data.frame(data)

data_range <- data$summary %>% nchar %>% range
print(data_range)
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data$summary[nchar(x = data$summary) < 14]

head(data)

#52lo] A2 A4
data$summary <- gsub("7]2=%l",
data$summary <- gsub("=Z4A",
data$summary <- gsub
data$summary <- gsub("

il

S

o],

E}OJE%" ":LE}OJ‘%",

"7F2A", data$summary)
"', data$summary)

data$summary)
"tho|Y", data$summary)

data$summary <- gsub("=}o|H]", "Eg}o] B!, data$summary)

data$summary <- gsub("#}:=E",

"B 2~E", data$summary)

data$summary <- gsub("#AE',
data$summary <- gsub(""BAFs",
data$summary <- gsub("3AM",

data$summary <- gsub("&TH2",
data$summary <- gsub("E57]",
data$summary <- gsub("5FE",
data$summary <- gsub("&5-H4",
"B e

data$summary <- gsub("H.#|°]
data$summary <- gsub("B.&|°]7]
data$summary <- gsub ‘.H_E] A
J

data$summary <- gsub
data$summary <- gsub '—r‘)r/\}”

o

o?iﬂ‘

"B ~E", data$summary)
"RFARA", data$summary)
"RFARA", data$summary)
"W 2" data$summary)
"$=7]", data$summary)
'35, datagsummary)
"2, data$summary)
"F-2E]", data$summary)

71", "B#o]T", data$summary)
)", "H#o]=", data$summary)

"B A", data$summary)

" HIT A", data$summary)

"SUAY, data$summary)

data$summary <- gsub("Z=#2=E'", "2#{2H", data$summary)

data$summary <- gsub("'Z~E1",
data$summary <- gsub("Z~7i1",
data$summary <- gsub("Z~E}#]",

data$summary <- gsub("Z=El|Qlg] 2", "2H|QIE] 7Y, data$summary)

"2R ", data$summary)
"2~71d", data$summary)
"2~E}7", data$summary)

data$summary <- gsub("Z=3}o]&", "Y1 F", data$summary)

data$summary <- gsub

(
(
(
(
(
(
(
(
(
(
(
("5
(
data$summary <- gsub(
(
(
(
("H]
(
(
(
(
(
(
(
(
data$summary <- gsub("

2232
,/_':
r—-_

7_]|| u)\_La‘l ‘I

data$summary)

Lﬂ" u/*{—',]_o]r/]” data$summa1‘}’)
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data$summary <- gsub("&zte|E", "&Eto|d", data$summary)
data$summary <- gsub("* %ﬂ JolE]", "Al&d°] A", datafsummary)
data$summary <- gsub("A2E", "TZE", data$summary)
data$summary <- gsub("43Y, "L}, data$summary)
data$summary <- gsub("o}ZEZHEZ", "o}HH", data$summary)
data$summary <- gsub("°}=

/d_u, uo",:,]_%”’ data$summary)
data$summary <- gsub("°}=

Ab, rol= 3", data$summary)
data$summary <- gsub("o}=Eolujo| 2, "o} H", data$summary)

(
(
(
(
(
(
(
data$summary <- gsub("o}=HoH|E", "o} ", datafsummary)
data$summary <- gsub("¢EgH", "UEUY}', data$summary)
data$summary <- gsub("°AA] ", "°4A]", data$summary)
data$summary <- gsub("2MA", "HSHA7}2", datafsummary)
data$summary <- gsub(”oﬂiﬁl‘ "e]7}7)", data$summary)
(
(
(
(
(
(
(
(
(
(
(
(

= =

0?1

[

d
d
d
d

o

data$summary <- gsub("27]9", "A714", data$summary)
data$summary <- gsub("F A", "FTH=", data$summary)

data$summary <- gsub("FA4H, "THF, data$summary)
data$summary <- gsub("=2}7]", "F7H]", data$summary)
data$summary <- gsub("=32}7]", "F&4H]", data$summary)
data$summary <- gsub ”7471]?? P, "], data$summary)
data$summary <- gsub("SHX]", "SAZL", data$summary)
data$summary <- gsub('Z1®l=", "FH =", data$summary)
data$summary <- gsub("#|0]4", "Alo]Z, data$summary)
data$summary <- gsub("ZEZE", "HEE", data$summary)
data$summary <- gsub("ZFE", "SHE", data$summary)
data$summary <- gsub("$H3%13}", "ZA", data$summary)

#P e A 4 (NLP4kec)
parsed_data <- r_parser_r(data$summary, language = "ko")
parsed_data[1:10]
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#eorpus 2+

data_corp <- VCorpus(VectorSource(parsed_data))
inspect(data_corp[1])

data_corp <- tm_map(data_corp, removePunctuation)
data[1,1]

data[2,1]

data_corp[[1]][[2]]

data_corp[[1][[1]]

#2800 A4

dic <- read.table(file = "C:/Users/golmp/OneDrive/u}e b/ skl 73e]/ A}
i A7 =g/ 2HOJE /o] B-8o01004xt",  sep = "\t
fileEncoding = "UTE-8")

dic <- dic[ , 1] %>% as.character()

dic2 < o(USHTP, "y, rgfahy, "olafe, Sy, sy, ro)RelATh, !
RECp, woley, ol ETi, AT, 1Belsey, MAlstTy, elstch, Toleist
o)

dic_data <- tm:tm map(data _corp, FUN = stripWhitespace) %>%
tmz:tm_map(FUN = removeNumbers) %>%
tmz:tm_map(FUN = removelPunctuation) %>%
tm::tm_map(FUN = removeWords, words = c(dic, dic2))

#IDM

data_tdm <- TermDocumentMatrix(dic_data)
data_tdm%>%inspect

data_tdm

##TDM T+ A3A]
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library(slam)
write.csv(as.array(rollup(data_tdm,2)) , "termdocumentmatrix_f.csv", row.names =

T)

#Hdo] W= 2l

word.count <- as.array(rollup(data_tdm,2)) #|EY 2 P AT}
71, 9509 A A 80%

word.order <- order(word.count, decreasing = T)[1:950] #%©°] 2231 To] =A%
(o D)

freqword <- word.order[1:950] #aoHE

row.names(data_tdm[freq.word,]) #3l o HE Tof &
o]

#DIM

dtm_corp <- as.DocumentTermMatrix(data_tdmfreq.word,])

rowlotals <- apply(dtm corp , 1, sum) #Find the sum of words in each
Document

data_ dtm <- dtm corp[rowTotals> 0, |

dim(data_dtm)

write.csv(as.array(rollup(data_dtm,2)) , "documenttermmatrix_f.csv", row.names =
T) #HAE ol 7eAE 4=

##dtm_corpE WEYAZ W] F A 78k, wordfreq THEV

dtm corp %>% as.matrix() %>% colSums() -> wordFreq

wordFreq[1:10]

wordFreq <- wordFreq[order(wordFreq, decreasing = TRUE)|#WHx= A E
head(x=wordFreq, n=20)

head(x=wordFreq, n=70)
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wordDF <- data.frame(word = names(x=wordFreq),

freq = wordFreq,

rownames = NULL)  %>%  arrange(desc(x =

freq))#wordFreq Tlo|EZ# Y02 Az

#t#H#word cloud 127
library(wordcloud)
library(RColorBrewer)

blues <- brewer.pal(8, "Blues")[-(1:2)]
wordcloud(wordDF$word, wordDF$freg,
family="AppleGothic")

#HHHKIL W9 T2
library(ldatuning)
library(topicmodels)

result <- FindTopicsNumber(
data_dtm,
topics = seq(from = 2, to = 80, by = 1),

max.words=500,

colors=blues,

metrics = ¢("Griffiths2004", "CaoJuan2009", "Arun2010", "Deveaud2014"),

method = "Gibbs",
control = list(seed = 12345),
mc.cores = 3L,
verbose = TRUE
)
result
FindTopicsNumber_plot(result)
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write.csv(result, "k_plot_f.csv")

# lda format, perplexity

data_lda <- dtm2ldaformat(data_dtm, omit_empty = F)

# optimal number of topics : perplexity
Sys.time()
set.seed(12345)

topics <- ¢(10:80)
burnin <- 500
iter <- 1000
keep <- 50

perplexity_df <- data.frame(data=numeric())
for (i in topics){
fitted <- LDA(data_dtm, k = i, method = "Gibbs",
control = list(burnin = burnin, iter = iter, keep = keep) )

perplexity_dffi,1] <- perplexity(fitted, newdata = data_dtm)
}

perplexity_df
Sys.time()

k < 6&4
# lda run

library(lda)
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lda.result <- 1da.collapsed.gibbs.sampler(data_lda$documents,
K=k
vocab = data_lda$vocab,
num.iterations = 80000,
burnin = 25000,
alpha = 0.01,
eta = 0.01)

Sys.time()

write.csv(t(lda.resultSdocument_sums), "patent-topic_matrix_f 64.csv", row.names =

B

print(lda.result)

1da.result$topics
lda.result$document_expects
attributes(lda.result)
dim(lda.result$topics)
top.topic.words(lda.result$topics)
lda.result$topic_sums

dim(lda.resultddocuments_sums)

write.csv(t(top.topic.words(lda.result$topics, num.words=20)),

"top-topic-words_f 64.csv", row.names = F)
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