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Introduction
	Infrared radiation consists of electromagnetic waves that range from 0.75μm to 1000μm. Infrared radiation has several properties that make it useful in many applications. Infrared radiation is invisible to the human eye. The energy of infrared radiation is equal to the vibrational energy of molecules. This relationship makes it possible for infrared radiation to be utilized to detect molecules. Infrared radiation has a long wave length which translates to a more efficient transmission through a medium. Infrared radiation is emitted from all objects with a temperature above absolute zero. An application of infrared radiation is object detection and ranging through the use of an active infrared sensor or an infrared range finder [1].
Commercial Applications
	An infrared range finder determines the distance of an object within a certain range of accuracy. They are used in a wide variety of applications, one of them being touchless buttons. A common example of a touchless button is an automatic faucet [2]. The infrared sensors utilized in automatic faucets are not required to detect range or motion, the sensors are only required to detect the proximity of an object [3]. The Sharp GP2Y0D815Z0F Digital Distance Sensor has an operative range of 0.5-15cm and is relatively small in size. This sensor costs approximately nine dollars per unit and is an ideal unit to use in a close proximity application such as an automatic faucet [4]. 
	Another application for infrared range finders is 2-D mapping.  The sensors used in 2-D mapping are required to provide accurate measurements of distance over an extensive range; Alwan et al [5].  The Hokuyo PBS-03JN is a scanning infrared range finder that would be ideal for 2-D mapping purposes. This range finder has a motor that allows it to sweep within a 180 degree range with an operative distance of up to 3m. Each unit costs around $1100 [6].
Technology Implementation
	Active infrared sensors work in the infrared frequency range, from 300 GHz up to 400 THz. In a typical active infrared sensor package, a source emits infrared radiation and a detector measures the strength of infrared radiation that is returned. The source and the detector must face the same direction and be placed within close proximity of each other [7]. All objects emit infrared radiation, so modulation is used to determine the reflected infrared radiation, which originates from the source, from the background infrared radiation. The infrared signal transmitted by the source is typically transmitted on a 38 kHz carrier frequency and the detector device receives the reflected infrared signal and then demodulates the signal. Once the signal is demodulated it can be output into a digital signal that a microcontroller can interpret [8]. The effective range for most sensors is 2 cm up to 2 m [9]. Because infrared radiation will pass through transparent objects, infrared sensors cannot detect them. Detecting shiny can be difficult since the shiny object will greatly scatter the infrared radiation and the receiver will not obtain a good reading. Detecting black or white objects is difficult with infrared sensors because the received data from those types of objects will have a large variation [10]. 
Components of the Technology
	An active infrared sensor is composed of five main components: an infrared source, medium for transmission, optical component, infrared detector, and signal processing. An infrared frequency LED is usually used as the source of infrared radiation. The medium for an infrared sensor is usually the atmosphere or a vacuum environment. The optical component is a Fresnel lens that used to limit the spectral response and focus the infrared radiation to the infrared detector. A photodiode is used as the infrared detector. The signal processing component usually consists of a bandpass filter stage and an amplification stage. The bandpass filter stage is utilized to only allow the modulated carrier frequency to pass through. The infrared radiation received at the photodiode is usually small in magnitude, so an amplification stage is used to amplify the received signal before it is passed to the output of the sensor [11]-[13]. The bias voltage for a typical short range active infrared sensor is normally small, around 2-6 VDC [4]. For larger and more powerful infrared range finders, the bias voltage can range from 18-30 VDC [6].
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