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	摘要(中)	感測網(Sensor Web)是一可連接各種感測器的分散式網絡。這些感測器可以持續監測環境並產生大量的觀測數據，科學家可以觀察到許多過去無法觀測到的現象。另一方面，一個與感測網類似的概念為物聯網(Internet of Things, IoT)。物聯網目前已受到各領域的關注，因其旨在連接各式裝置以實現更多自動化和高效率的應用。由於感測網和物聯網在架構和功能方面相似，因此我們將其命名為SW-IoT。

然而，由於不同的製造商生產各自專有協定的裝置，許多SW-IoT系統形成各自封閉的生態系統，不能相互連通。為了解決這個問題，開放地理空間聯盟(Open Geospatial Consortium, OGC) Sensor Web Enablement (SWE)定義了一個名為SensorThings API的Web服務協定標準。雖然SW-IoT主要由裝置層，閘道器層，服務層和應用層組成，但SensorThings API未考慮裝置層和閘道器層之間的通信。閘道器層可透過低功耗無線通信協定將裝置層連接到服務層。因此，本研究旨在提出物聯網裝置的自動註冊程序以自動與SensorThings API服務進行通信。

具體而言，我們提出了一稱為SW-IoT隨插即用(IoT-PNP)的解決方案來實現SW-IoT裝置的自動註冊程序。本研究首先定義描述文檔，描述設備的詮釋資料和感測/制動能力，然後設計可連接到服務層和裝置層的閘道器層的通信協定，最後設計一個自動註冊程序，使裝置能自動註冊到SensorThings API的網路服務。我們提出的IoT-PNP支援裝置的感測和制動能力，設備可以使用可互操作的基礎設施共享感測器觀測值給用戶，而用戶可以使用統一的通信協定來控制裝置。總而言之，通過我們所提出的解決方案，OGC SWE可以實現開放且可互操作的SW-IoT體系結構，從而實現SW-IoT的願景。


	摘要(英)	Sensor Web is a widely distributed network connecting various types of sensors. These sensors can continuously monitor the environment and generate a large number of observations, with which, scientists can observe phenomena that were not observable in the past. In addition, a similar idea to the Sensor Web is called the Internet of Things (IoT). The IoT has been attracting many attentions from various fields as it aims at connecting devices to achieve more automatic and efficient applications. As the Sensor Web and the Internet of Things are similar in terms of their architectures and capabilities, we name them as the Sensor Web and IoT (SW-IoT).

However, as different manufacturers produce devices with proprietary protocols, SW-IoT systems are locked in many closed ecosystems and cannot communicate with each other. To address this issue, the Open Geospatial Consortium (OGC) Sensor Web Enablement (SWE) defines a web service protocol standard called the SensorThings API. While SW-IoT mainly consists of the Device Layer, Gateway Layer, Service Layer, and Application Layer, the SensorThings API did not consider the communication between the Device Layer and the Gateway Layer. Applying the Gateway Layer can connect the Device Layer to the Service Layer via low-power-consumption wireless communication protocols. Thus, this research aims at proposing an automatic registration procedure for IoT devices to automatically communicate with SensorThings API services.

To be specific, we propose a solution called the SW-IoT Plug and Play (IoT-PNP) to achieve automatic registration procedure of SW-IoT devices. This research first defines a description file that can describe device metadata and capabilities, and then designs the communication protocol of the Gateway Layer that can connect to both the Service Layer and the Device Layer, and finally designs an automatic registration procedure allowing devices to be self-describable. The proposed IoT-PNP supports both sensing and tasking capabilities from devices. By supporting both capabilities, devices can share sensor observations to users using an interoperable infrastructure and users can control devices with a unified communication protocol. Overall, with the proposed solution, the OGC SWE could achieve an open and interoperable SW-IoT architecture and consequently achieve the SW-IoT vision.


	關鍵字(中)	
      	  ★ 物聯網
★ 感測網
★ 隨插即用
★ 互操作性	關鍵字(英)	
      	  ★ Internet of Things
★ sensor web
★ plug and play
★ interoperability
	論文目次	摘要    ii

Abstract    iii

Acknowledgement    iv

Table of Contents    v

List of Figures and Illustrations    vii

List of Tables    x

1. Introduction    1

2. Related Work    5

3. Methodology    12

3.1. Description File    12

3.1.1. OGC SensorThings API    12

3.1.2. Extended SensorThings API    14

3.1.3. Description File Encoding    16

3.2. Gateway Layer    20

3.2.1. ZigBee    20

3.2.2. Operations    23

3.2.3. ZigBee Protocol in Description File    27

3.3. Automatic Registration Procedure    30

3.3.1 Scenarios    30

3.3.2. Sensing Capability Procedure    30

3.3.3. Tasking Capability Procedure    32

4. Results    35

4.1. In-situ Sensing    36

4.2. In-situ Tasking    44

4.4. Mobile Tasking    53

5. Conclusions and Future Work    56

Reference    57


	參考文獻	1.Delin, K. A., & Jackson, S. P. (2001). The sensor web: a new instrument concept. In Proc. SPIE 4282(19.2).

2.Botts, M., Percivall, G., Reed, C., & Davidson, J. (2008). OGC® sensor web enablement: Overview and high level architecture. GeoSensor networks, 175-190.

3.Liang, S. H., Croitoru, A., & Tao, C. V. (2005). A distributed geospatial infrastructure for Sensor Web. Computers & Geosciences, 31(2), 221-231.

4.Huang, C. Y., & Wu, C. H. (2016). A Web Service Protocol Realizing Interoperable Internet of Things Tasking Capability. Sensors, 16(9), 1395

5.Atzori, L., Iera, A., & Morabito, G. (2010). The internet of things: A survey. Computer networks, 54(15), 2787-2805.

6.Bormann, C., Castellani, A. P., & Shelby, Z. (2012). Coap: An application protocol for billions of tiny internet nodes. IEEE Internet Computing, 16(2), 62-67.

7.Lu, G., Krishnamachari, B., & Raghavendra, C. S. (2004). Performance evaluation of the IEEE 802.15. 4 MAC for low-rate low-power wireless networks. In Performance, Computing, and Communications, 2004 IEEE International Conference, 701-706.

8.Jirka, S., Bröring, A., & Stasch, C. (2009). Applying OGC Sensor Web Enablement to risk monitoring and disaster management. In GSDI 11 world conference, Rotterdam, Netherlands.

9.Chung, L. K., Fang, Y. M., Chang, Y. H., Chou, T. Y., Lee, B. J., Yin, H. Y., & Baranski, B. (2009). A SOA based debris flow monitoring system. In Geoinformatics, 2009 17th International Conference, 1-6.

10.Rouached, M., Baccar, S., & Abid, M. (2012). RESTful Sensor web enablement services for wireless sensor networks. In Services (SERVICES), 2012 IEEE Eighth World Congress, 65-72.

11.Schade, S., Díaz, L., Ostermann, F., Spinsanti, L., Luraschi, G., Cox, S., & De Longueville, B. (2013). Citizen-based sensing of crisis events: sensor web enablement for volunteered geographic information. Applied Geomatics, 5(1), 3-18.

12.Bröring, A., Stasch, C., Echterhoff, J. (2012). OGC® Sensor Observation Service Interface Standard. Open Geospatial Consortium Interface Standard: Wayland, MA, USA, 2012.

13.Simonis, I., Echterhoff, J. (2011). OGC® Sensor Planning Service Implementation Standard. Open Geospatial Consortium Interface Standard: Wayland, MA, USA.

14.Liang, S., Huang, C.Y., Khalafbeigi, T. (2016). OGC® SensorThings API. Open Geospatial Consortium: Wayland, MA, USA.

15.Cox, S. (2006). Observations and measurements. In Open Geospatial Consortium Best Practices Document. Open Geospatial Consortium: Wayland, MA, USA.

16.Botts, M., Robin, A. (2007). OpenGIS Sensor Model Language (SensorML) Implementation Specification (OGC 07–000). OGC Implementation Specification, 17 July.

17.Pizzot, M., Handl, R. & Zurmuehl, M. (2016). Information technology Open data protocol (OData) v4.0 Part 1: Core, OAISI Open Data Protocol (OData) TC.

18.O’Reilly, T. (2010). OGC® puck protocol standard version 1.4. Open Geospatial Consortium, OGC Encoding Standard OGC.

19.Broering, A., Below, S., & Foerster, T. (2010). Declarative sensor interface descriptors for the sensor web. Proceedings of the WebMGS.

20.Jaffey, T., Davies, J., & Beart, P. (2016). Hypercat 3.00 Specification. Hyper-cat Limited.

21.Soldatos, J., Kefalakis, N., Hauswirth, M., Serrano, M., Calbimonte, J. P., Riahi, M. & Skorin-Kapov, L. (2015). Openiot: Open source internet-of-things in the cloud. Interoperability and open-source solutions for the internet of things 13-25.

22.Calbimonte, J. P., Sarni, S., Eberle, J., & Aberer, K. (2014, October). XGSN: An Open-source Semantic Sensing Middleware for the Web of Things. TC/SSN@ ISWC 51-66.

23.Swetina, J., Lu, G., Jacobs, P., Ennesser, F., & Song, J. (2014). Toward a standardized common M2M service layer platform: Introduction to oneM2M. IEEE Wireless Communications, 21(3), 20-26.

24.oneM2M-TS-0001, oneM2M Functional Architecture Specification v2.10.0, Aug. 2016, http://www.onem2m.org/.

25.Miller, B. A., Nixon, T., Tai, C., & Wood, M. D. (2001). Home networking with universal plug and play. IEEE Communications Magazine, 39(12), 104-109.


	指導教授	
      	  黃智遠(Chih-Yuan Huang)
      	 	審核日期	2018-1-29
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
