
Smart and Wireless Sensor Standards for Distributed Measurements
Sensors are ubiquitous. They are used in a variety of measurement and control applications that touch our daily lives, ranging from industrial automation to intelligent transportation systems, from health care to smart appliances and homeland defense. Computer-based instrumentation systems have existed for a long time, but become extremely cumbersome when cables are used to connect hundreds and thousands of sensors. Networking sensors has emerged as an effective way for connecting them, similar to the way personal computers are connected.
Since the 1990s, sensor networks have come a long way. Specifically, smart sensors with self-identification and plug-and-play capabilities and wireless mesh networking capability have emerged. These kinds of ad-hoc sensor networks can relay information from one sensor to another over a large area in real-time. Today, these smart, wireless sensor networks have created an exciting atmosphere for the sensor developers, as well as the user communities. In the near future, they are expected to operate with sub-microwatts of battery power, or energy scavenged from the environment. For instance, vibration or heat energy generated from operating machinery in a factory could be converted into electricity needed to power a sensor. Through a combination of wireless and wired sensor networks, tens of thousands of sensors can be connected to communicate and share sensor data and other information among users and applications. As an example, in the case of homeland security, government agencies and private enterprises can share sensor information more effectively to protect people and property.
The diversity of sensor networks and system requirements and the need to accommodate unknown future systems have driven the creation of sensor applications that can support heterogeneous, multi-vendor networks. Thus, a framework for interoperability is needed to accommodate these systems and networks. Open sensor interfaces, standardized sensor data formats, and messaging standards are needed to enable the use of sensor-derived data for these applications. 
The suite of IEEE 1451 Smart Transducer Interface Standards for Sensor and Actuators is the focus of this issue of the Instrumentation and Measurement Magazine. These standards guide developers in building networks and systems that can effectively discover, access, and use sensor-derived data using both wired and wireless technologies. In sensing applications where time-stamping of sensor data in a distributed system is important to accurately merge data from the distributed sensors, the IEEE 1588 Precision Clock Synchronization Protocol Standard can help to address the interoperability issues because it defines a protocol to synchronize independent clocks running on separate nodes of a networked measurement and control system to a high degree of accuracy and precision (better than sub-microsecond). These two standards are developed by the IEEE Instrumentation and Measurement Society’s Technical Committee on Sensor Technology
Because of the great interest in network-centric, distributed, and plug-and-play sensors as well as the need to coordinate various sensor-related standards in government agencies and standards development organizations, a Sensor Standards Harmonization Working Group has convened regularly at the National Institute of Standards and Technology. A plugfest demonstration is being planned by the group to provide a forum for interoperability testing of standardized wired and wireless sensor networks. The working group welcomes any interested party from government, industry, and academia. 
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