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Introduction
This contribution proposes oneM2M based smart city case study of Goyang in South Korea.
=== Start of input text ===
6.2
Goyang in South Korea
Goyang city has about one million population and is located north east from Seoul which is the capital city in South Korea. Since 2016 to 2017, there had been Goyang smart city pilot project by MSIT at city scale covering all three districts. Like Busan, the key technology for Goyang smart city implementation is the oneM2M standard compatible IoT platform. With the standard based interoperability, Goyang has been demonstrated pilot services to deal with city problems and aimed for sustainable smart city [i.x]. In 2017, Goyang city won the gold prize for sustainable city from 3rd WeGO (Global Collaborations of the World e-Governments Organization). 

The figure below summarizes composition of Goayng smart city system. The major smart city service theme was environment, many of the devices were deployed to provide environmental measurement data. The data has been provided to oneM2M platform in the city platform over oneM2M standard interfaces [i.y]. Also the external data sources has been put together to the city platform and monitoring services has been provided with easily configurable dashboards. There are some citizen applications but mainly the applications are for city monitoring at the operation center. Each device vender used oneM2M APIs as they were guided from the oneM2M platform vendor so they can have interoperability for different devices.
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Figure 6.2-1. Goyang smart city system
Smart waste management service has been demonstrated for the two years. In the field, 270 old trash bins have sensors to detect amount of wastes and 36 new bins can compress wastes with solar power. Totally 120 garbage trucks receives beacons from a waste bin to see which bins have been collected and geo-location tracker. This management solution provides real-time waste collection monitoring service, big data prediction and truck route optimization.
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Figure 6.2-2. Waste management devices (left) and solution (right)

Environmental sensors are widely deployed in the city. In the parks, lamp posts have temperature, humidity and UV detection sensor. The lakes in the park, water quality measurements (e.g. E. coli at water fountains) are collected and reported. Air quality sensor data (i.e. ultra-find dust, UV, weather) near 10 kindergartens are provided to the teachers to take care of children depending on the real-time air condition information. The data is open via Goyang public data portal [i.z] so, for example, the parents can check the air quality for their children remotely. Biomass odor monitoring service provide odor diffusion status and prediction near the food waste processing plant. Temperature, humididty, wind direction and speed and other sensor data are used for this service.
Parking service in Goyang city offers illegal parking control and management. Illegal parking causes traffic jams but also several accidents. Including the 9 school zones, when parking sensors detects parking occupancy, digital signage and speakers let drivers know that they’re parking at unauthorized area. This data is also provided via the public data portal. They’re also informed about near public or private parking lots. Illegal parking data is also notified to the parking attendants via SMS.
Goyang city runs smart city promotion center for developers, other city stakeholders as well as citizens. Visitors can experience deployed smart city services. It is also the smart city operation center to manage the services real-time with dashboards. For start-ups, the promotion center has open lab for new business incubation while providing offices and technical supports (e.g. H/W design). 
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Figure 6.2-3. Goyang smart city support center
=== End of input text ===
=== Start of change 1 ===
2.2
Informative references

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
 [i.x]
Goyang Smart City (https://www.smartcitygoyang.kr) 
[i.y]
Goyang Smart City Platform (https://iot.smartcitygoyang.kr)
[i.z]
Goyang Public Data Portal (https://data.smartcitygoyang.kr)
=== End of change 1 ===
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