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요  약  한국의 조선 산업은 대내외 환경 변화로 인해 심각한 위기 상황에 처해 있다. 이 위기를 극복하기 위해서, 선박 

신수요 예측을 통한 제품 및 기술의 선제적 개발이 필요하다. 본 연구의 목표는 선박 신수요 예측을 위해 선박 빅데이터에 

기반한 인공지능 알고리즘의 개발이다. 본 연구에서는 선박 수요 예측에 특화된 빅데이터 분석 플랫폼을 개발하고 데이터 

분석을 통한 선박 신수요 예측 결과를 신제품 기획/개발에 활용하고자 한다. 이를 통해 장비 및 기자재 제조업체를 위한 지속 

가능한 신사업 모델 개발로 조선소 및 선박 기자재 업체에 대한 신성장동력을 창출할 수 있을 것이다. 또한 조선 업체들은 

측정 가능한 성과를 기반으로 비즈니스 사례를 창출하고 시장 지향적 인 제품과 서비스를 계획하며 높은 시장 파괴력을 가진 

혁신을 지속적으로 달성 할 수 있을 것으로 기대된다.

Abstract  Korea's shipbuilding industry is in a critical condition due to changes in the domestic and international 

environment. To overcome this crisis, preemptive development of products and technologies through prediction of new 

demand for ships is necessary. The goal of this research is to develop an artificial intelligence algorithm based on ship

big data in order to predict new demand for ships. We intend to develop a big data analytics platform specialized in 

predicting ship demand and to utilize the forecast results of new ship demand through data analysis for 

planning/development of new products. By doing so, the development of sustainable new business models for equipment

and equipment manufacturers will create new growth engines for shipyard and shipbuilders. Furthermore, it is expected 

that shipbuilders will be able to create business cases based on measurable performance, plan market-oriented products

and services, and continuously achieve innovation that has high market destructive power.
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Ⅰ. Introduction

The purpose of this research is to actively generate 

new customer-oriented demand and to discover new 

growth engines for shipbuilders. Current shipping 

orders are executed by operating activities based on 

price and performance advantages in line with the 

customer's order plan. These passive operations alone 
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were sufficient in the supplier-dominated market[5], but 

they have to face difficulties in the current market, 

where ship orders are stagnant and competition with 

neighboring countries is intensifying. If shipbuilders 

can preemptively propose new products and 

technologies by anticipating customer needs, they will 

not only be able to break down the price-competitive 

market, but also accelerate innovation and come up 

with strategies to differentiate themselves from their 

competitors.

In order to develop a platform for predicting new 

demand for big data-based ships, it is urgent to 

develop a model for estimating demand for ships. To 

this end, we analyzed vessel operation patterns based 

on Automatic Identification System (AIS) data. Further, 

in order to identify ship owners and suppliers, the 

company's order-oriented attitude was analyzed and 

the competition environment of the shipping industry 

was analyzed. Text mining analysis for technology 

trends was also added.

Ⅱ. Related Works

With the business environment deteriorating due to 

the global shipbuilding market, the domestic 

shipbuilding industry is waging a fierce battle for 

orders due to the chase by Chinese shipbuilders and the 

rising price competitiveness of Japanese companies due 

to the yen's effect. Despite the urgent need to develop 

new products and new businesses that will fuel new 

growth, the shipbuilding industry is a traditional 

contract industry that takes at least two to three years 

from design to production, and is very passive in 

developing new products and creating new demand. 

Because it takes a long time to develop a product, there 

is a low chance of success when new technologies or 

products are released. Therefore, shipbuilders must 

develop the ability to accurately predict and deliver the 

products they need in a timely manner. Based on such 

capabilities, diverse ship-related companies as well as 

shipbuilders will be able to find new growth engines by 

actively exploring new demand for new ships and 

developing sustainable new business models. 

On the other hand, the global business environment, 

where virtually everything has been digitized, offers 

huge market intelligence under the name of "Big Data
[7, 

8]
." Major advanced countries such as the U.S. and the 

U.K. consider big data as an innovation in technology 

and a new way to solve problems. In addition, large 

global companies are quickly taking the lead by 

building business models based on big data or actively 

utilizing big data for development of corporate 

products[2, 4] and services[3, 6].

However, local shipbuilders still lack understanding 

of big data, and their ability to understand market and 

customer needs based on big data is not enough. 

Conventional data, such as economic indicators, market 

conditions, and internal data affecting the shipbuilding 

industry, are growing at an alarming rate, but are not 

properly utilized. Moreover, more than 2GB of data are 

collected per day for ships around the world due to the 

development of satellite communication technology, but 

there is no idea of how this data can be used and what 

value it contains. Moreover, it is difficult to access the 

data because it is mixed with large amounts of 

unstructured data such as shipbuilding and marine 

related magazines, technical journals, and various 

technical documents. In reality, they lack the ability and 

technology to process and analyze collected data, and 

they have no experience of understanding the data and 

making inferences from it and using it for their 

businesses.  

In response, this study began with information that 

would provide new opportunities for shipbuilders and 

shipbuilders to make new leaps. It is possible to 

overcome the price competition-oriented market 

situation by preemptively suggesting and developing 

new products and technologies in advance by 

anticipating the needs of customers, instead of passive 

ship order sales that rely solely on the customer's 

order plan. In addition, we will be able to promote 
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sustainable growth in the long term by accelerating 

innovation and developing differentiated strategies with 

competitors from Japan and China.

Ⅲ. Platform Design to Predict New 

Demand of Shipbuilding

1. Introduction to Research Model

The ship's new demand forecast platform will 

develop a big data analytics platform specialized in 

predicting ship demand and utilize the forecast results 

of new products through data analysis (Fig 1).

그림 1. 연구 모델

Fig. 1. Research Model

(1) Data Collection: First, the object of data 

collection is a wide variety of structured, 

unstructured, and large data. Some 70 types of 

data (economic indicators, logistics, ship 

owners, etc.) needed to predict ship demand 

were collected, and more than 10 million 

worldwide shipping data were also included.

(2) Data Analysis Platform: A modularity for 

pre-processing, analysis, and visualization of 

data has been structured and the platform has 

been completed.

(3) Data Results: We have produced forecasts of 

ship demand from the perspective of the 

shipping company and have also obtained 

forecasts for the product portfolio. In addition, 

additional product differentiation analysis was 

conducted with the customer at the new 

technology level.

(4) Application: The results of market prediction are 

utilized in the operation or product development 

strategy.

2. Development of a Demand Forecasting 

Platform for Shipbuilding

The ship demand forecast study first defined clearly 

the objectives of the analysis, collected structured and 

unstructured data needed to meet the analysis 

objectives, benchmarked the world's leading ship new 

demand forecast institutions for new demand 

forecasting methods and utilization data. Various 

analysis techniques such as statistical analysis, data 

mining, machine learning methods, and profiling were 

applied to derive optimal analysis results based on 

collected data. The analysis model developed was 

implemented in the analysis platform and the platform 

optimization and statistical UI were developed so that 

the desired analysis can be continuously.

The ship's new demand forecast model, which uses 

statistical techniques to predict future new orders, and 

by performing freight load analysis and ship 

obsolescence and replacement demand forecasts based 

on information about ship operation, has overcome the 

limitations of traditional market estimation methods and 

to predict new demand considering the current 

situation and needs of customers. In addition, we 

analyzed customer data and order book inside A 

Company to identify customer order trends over the 

past few years and analyzed the business and financial 

status of each customer and forecast customers by 

product. The forecast of demand and the forecast of 

customer orders are expected to contribute to 

maximising the effect of orders by presenting products 

of the performance needed by the customer and ships 

of the size that can maximize the customer's operating 
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profit by utilizing the A Company's product 

development and marketing. 

The analysis of competitiveness within the 

shipbuilding industry was designed to analyze the price 

competitiveness of products between Korea, China, and 

Japan, and to identify the premium of technology 

superiority of Korean shipbuilders and A Company, 

thereby overcoming the inferiority in price in future 

technology development. In addition, by analyzing 

unstructured data, it discovered promising technologies 

in the shipbuilding and marine fields and predicted 

future product development. The results obtained from 

these analyses will be reflected in the product load map 

and technology load map of A Company and will be 

utilized in the technology strategy to develop the 

products and technologies customers want in a timely 

manner.

그림 2. 자동 식별 시스템 데이타

Fig. 2. Data of Automatic Identification System

The major big data used to forecast new demand for 

ships is about 350 types of data in the shipbuilding and 

shipping sector, about 1.5GB of Automatic 

Identification System (AIS) (Fig. 2) data per day (about 

10 million cases per day), six months of data on 

customer and product technologies within A Company, 

and five years of weekly and monthly technology. New 

demand prediction platform for ships was developed 

first by collecting, processing and storing up to 20 

million data per day. It is able to collect information on 

location of more than 140,000 vessels in operation and 

decode data in real time, and collect 280 kinds of global 

economy, shipbuilding, and shipping indicators and 

update them in real time.  R analysis was used to 

extract and analyze data. After analyzing 500 million 

data, the first analysis through R was performed and 

the second and third data were normalized using R 

again. The analysis results obtained through these 

processes are visualized through the dashboard.

Ⅳ. Analysis Results

In order to predict new demand for ships, a total of 

five detailed analyses were carried out in this study 

(Fig. 3).

그림 3. 플랫폼 개발 과정

Fig. 3. Procedure of Platform Development 

1. Ship Demand Estimation Model

Fig. 4 shows the process for estimating new demand 

for ships. We analyzed the relationship of large number 

of indicators in various areas related to the shipbuilding 

industry, including economy, shipbuilding, and shipping, 

and performed a correlation analysis between major 

variables through primary filtration. The four main 

variables that influence the new demand for container 

vessels through correlation are 'China Maritime 

Container Import and Export', 'China PMI Index', 

'OECD Industrial Production' and 'Lead Index'. 

Meanwhile, the variables that affect the demand of bulk 

carriers most are 'middle-high line', 'sea freight', and 

'steel price'.

그림 4. 새로운 선박 수요 예측

Fig. 4. Estimating New Demand for Ships
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Time series graphs and scatterplot graphs were 

performed to further correlate key variables (Fig. 5). In 

addition, various statistical techniques were used, such 

as HP filtration, Time shift, regression, and Auto 

Progress Analysis, to identify the relationship between 

each parameter and the increase in the volume of ships.

그림 5. 상관 분석

Fig. 5. Correlation Analysis

AR (Autoregressive Model) (Fig. 6) was used to 

predict ship order quantity of container ships, and 

artificial neural network model was analyzed and 

forecast was performed to verify the analysis model.

그림 6. 자동 회귀 모델

Fig. 6. Autoregressive Model

The forecast of demand for bulk carriers has 

developed a model that describes the current volume of 

ships in the past (12 months, 24 months ago) as steel 

prices, shipping charges, second-hand prices, shipping 

volume and dismantling volume. Using the three 

models of the Distributed Lag Model (DL Model) (Fig. 

7), the Autoregressive Distributed Lag Model (ADL 

Model) (Fig. 8), and the Autoregressive Model (AR 

Model) (Fig. 9), we set the learning interval from 

January 1999 to December 2014 and analyzed the 

accuracy of the dose prediction by dividing it into the 

forecast section. The analysis of the three models 

confirmed that the forecast value of the AR model is 

the closest to the actual value, i.e. the most predictable 

model, and based on this analysis, the demand for the 

new bulk line was estimated between 2017 and 2019, 

reflecting the order book in 2015 and 2016.

그림 7. 분산 래그 모델

Fig. 7. Distributed Lag Model

그림 8. 자동 회귀 분산 래그 모델

Fig. 8. Autoregressive Distributed Lag Model

그림 9. 자동 회귀 모델

Fig. 9. Autoregressive Model

Unlike estimates of demand for container ships and 

bulk carriers, the demand for ships can be predicted 

according to the volume of product supply under the 

global oil refinery construction and development plan 

and the increase in demand in major importers (Fig. 

10). First of all, according to the current status and 

plans for additional construction of refineries 

worldwide, it is expected that supply increases in the 

United States and Saudi Arabia will accelerate. In 
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addition, major demand increases for products occur 

mostly in China and Asia and are expected to account 

for about 44 percent of global demand for products by 

2019.

그림 10. 주요 선박 공급 전망

Fig. 10. Estimation of Major Ship Supply

2. Analysis of Ship Satellite Navigation 

Information

AIS data are automatic position calling devices 

mounted on ships, which are transmitted for the 

purpose of identifying and locating ships, and provide 

real-time navigation information such as location, path, 

and speed of ships. A company conducted an analysis 

using AIS data for the first time in the world to 

analyze the current state of ship use in each prehistoric 

vessel, and to derive optimal fuel efficiency based on 

the speed of travel by vessel. First, the freight load of 

the ships was analyzed to analyze the current state of 

the customers' ship use, i.e. the operation rate of the 

ships. This allowed us to estimate the oversupply of 

prehistoric ships. In addition, estimates of carbon 

emissions per vessel have allowed for analysis of 

ship-to-ship energy efficiency[1], which provides 

important information in estimating that some 

customers will have low energy efficiency and that 

replacement demand will occur in the future.

3. Customer Profiling

The customer profile analysis obtains all of the 

world's forward list data and identifies the current 

state of the vessel ownership by nationality and type of 

ship. Through this analysis, the current market 

conditions, the size and characteristics of the ships 

owned are analyzed. Based on the financial status of 

each pre-delivery unit, it is also possible to predict 

future customer order patterns by analyzing the 

relationship between current shipping order trends and 

the financial situation of the futures. In addition, the 

current orderbook list analysis identifies the size and 

characteristics of vessels ordered by customers over 

the past two years. For example, container ships have 

seen an average annual increase of more than 30 

percent over the last three years, and small and 

medium-sized vessels have many orders, but less than 

10 percent of the total container carrying volume. This 

trend of shipping orders has been utilized to find 

customers who are more likely to place orders with us 

by ship size in the future, along with the above 

analysis of profiling.

4. Unstructured Data Analysis

As the analysis target is derived from technology 

and product trends related to specific ship types, the 

related keywords were first found and grouped by 

subject. The initial keywords were organized through 

international agency reports, technical data of the 

company, and magazine. Within the document, a piece 

of document containing this keyword was extracted 

and belongs to a piece of document on the subject. This 

creates a document fragment structure for each subject, 

and the contents (photography) that correspond to the 

subject are woven into the subject in a large number 

of document bundles. After this structure, the 

relationship between the time-occurrence of the topic 

and the topic was plotted and analyzed. Extracting a 

document using a specific keyword was able to find a 

meaningful keyword within the piece of the document.

Ⅴ. Conclusions

The purpose of this study is to optimize 

infrastructure and data resources and analytics within 

the industry to understand customer requirements and 

to identify and support new business opportunities, 
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while providing accurate and rapid market insight from 

existing and newly introduced internal information. In 

other words, by establishing capabilities to collect and 

analyze big data in shipbuilding, such as ship market, 

energy trend, global volume change, global ship 

operation data, and innovative technology development 

trend, customers can proactively propose products of 

requirements and push for technology development 

accordingly. In particular, it would be possible to 

develop a product that enables customers to create a 

premium based on data without wasting resources on 

technology development they do not want. 

Furthermore, it is expected that businesses will be able 

to create business cases based on measurable 

performance, plan market-oriented products and 

services, and continuously achieve innovation that has 

high market destructive power.
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