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The 1986 CIE recommendations on illumination and viewing conditions for color measurements were necessarily somewhat open to accommodate the various instrumentation needs at the time. One direct effect of this openness is that users are offered a wide variety of actual configurations which all legitimately meet the CIE specification. This work attempts to clarify the range of performance attained by a set of laboratory-grade bench top spectrophotometers, specifically related to the specular included and specular excluded measurements.

The first step of this work was to establish goniophotometric measurements of a set of plastic samples, covering a range of glossiness. A sample of these are shown in figure 1.

These data were used to correlate the difference between specular included and excluded spectral reflectance measurements. Mathematically, the goal was to determine the effective diameter of the specular port such that the percentage of flux lost by the specular port (percentage of the volume under the rotated goniophotometric curves) equaled the difference between specular included and excluded reflectance measurements. It is interesting to note that the calculated effective diameter does not always correlate with the physical port size. Results are shown in table I.

Table I: Measured and calculated specular port widths.

	Spectrophotometer
	Calculated width (°)
	Measured width (°)

	Datacolor Spectraflash 600
	5.5
	4.7

	Macbeth 7000
	3.75
	3.0

	BYK-Gardner The Color Sphere
	3.25
	3.6

	Minolta 3600-d
	4.5
	n/a


One immediate application of this work is to assist users in quantifying the effective specular measurement performance of instruments such as the Minolta 3600-d. This device replaces the specular port with a detector, and therefore measures and calculates the specular included and excluded modes. This port cannot be simply measured like conventional physical ones.

[image: image1..pict][image: image2..pict]Figure 1. Example goniophotometric measurements. Sampling is at 0.5° at near-specular angles, and coarser further from specular. Note that the Y-axis is arbitrary photometric units. The right chart is identical data, showing an enlargement of the specular region.

