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Abstract : Vessel traffic service(VIS) centers are equipped with RADAR, AIS(Automatic Identification System), weather sensors, and VHF(Very High
Frequency). VIS operators use this equipment to observe the movement of ships operating in the VIS area and provide information. The VIS data
generated by these various devices is highly valuable for analyzing maritime traffic situation. However, owing to a lack of compatibility between system
manufacturers or policy issues, they are often not systematically managed. Therefore, we developed the VIS Bigdata Platform that could efficiently
collect, store, and manage control data collected by the VTS, and this paper describes its design and implementation. A microservice architecture was
applied to secure operational stability that was one of the important issues in the development of the platform. In addition, the performance of the
platform could be improved by dualizing the storage for real-time navigation information. The implemented system was tested using real maritime data

to check its performance, identify additional improvements, and consider its feasibility in a real VIS environment.
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AIS : Automatic Identification System
RADAR : RAdio Detection And Ranging

DF : VHF Direction Finder

MET : Meteorology Server

VOC : VTS Operator’'s Console

VHF : Very High Frequency Communication

Fig. 1. Operating concept of VIS system.
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Table 1. Specification of VIS data (DAESAN VTS)

sensor specifications
period every 1 sec
AIS data type text(binary encoded)
size about 100 bytes
period every 3 sec
) data type image
RADAR image size about 200 KB
# of site 3
period every 1 sec
(inz;rgai d) data. type csv text
size about 1 KB
period when receiving VHF signal
DF data. type csv text
size about 20 bytes
#of site 2
period when receiving VHF signal
data type audio, csv text
VHF : .
size depends on call duration
# of ch. 8
period every 15 sec
MET data. type csv text
size about 20 bytes
# of site 2
F9 A dlelE9] 54L& Table 13 om, dlo]eH
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Fig. 2. Architecture of VTS bigdata platform.
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Fig. 3. Procedure for collecting and storing of VTS data.
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Table 2. Specification of VTS bigdata system

item specifications
CPU Intel Xeon Silver 4210 x 2
Memory 256 GB
HW Network 10 Gbit LAN
NAS 32 TB (8 SSD, RAID10)
Clusters 5 Nodes
(O Ubuntu Linux 18.04.6
Docker 20.10.17
S/W Elasticsearch | 7.14.0
Logstash 7.12.1
Redis 6.2.5
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Fig. 5. Performance graphs of collecting and storage.
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(b) trafﬁc congestlon pred1ct10n service

(c) anchor time prediction service

Fig. 6. Examples of VTSO support tools using VTS bigdata.
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