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FEC VSS Volume I, Section 2.2.7.2
Color and Contrast Adjustment

Introduction

This technical guide addresses the design options available for complying with the requirements of Volume 1, Section 2.2.7.2 of the FEC VSS.  The requirement to provide a range of color, contrast and text sizes arises from issues of low vision and color blindness. The purpose of the requirement is to provide voters with limited or impaired vision a ballot that they can effectively read. This technical guide specifically allows some implementations which do not technically meet the exact wording of Section 2.2.7.2 but which have been found to provide an equivalent facilitation of the intended function.
Requirement

The following is the requirement as found in Volume 1, Section 2.2.7.2 of the FEC VSS, 2002:

2.2.7.2 
DRE Standards

DRE voting systems shall provide, as part of their configuration, the capability to provide access to voters with a broad range of disabilities. This capability shall:

……

a. For electronic image displays, permit the voter to:

1) Adjust the contrast settings;

2) Adjust color settings, when color is used; and

3) Adjust the size of the text so that the height of capital letters varies over a range of 3 to 6.3 millimeters;


Design Options
While other technical implementations may be acceptable the following options are provided as examples that are in compliance with this provision.

1. The DRE provides all voter instructions, voter messages and the ballot as a high contrast
, black and white only display, with a font size of 6.3 mm (or larger).  A second presentation is available which presents the ballot as a high contrast, black and white only display, with a font size of 3.0 – 4.0 mm.

The display shall return to its default display setting for every voter.
2. This implementation applies to those DREs that by default provide a color display, but at the option (or request) of the voter, a high contrast1 (black and white) ballot, along with accompanying instructions and messages, can be displayed. The DRE, upon request, provides a second presentation of the ballot in a high contrast, black and white display, with a font size of 6.3 mm (or larger).  One of the ballot presentation options shall use a font at the lower end of the range, 3.0- 4.0 mm.

The display shall return to its default display setting for every voter.


3. A DRE that will only display voter instructions, voter messages, and ballots in color, must provide the voter with a means to adjust the individual colors (Red/Green/Blue) and contrast. Although it is recommended that the font size be adjustable over a range from 3.0 mm to 6.3 mm (or larger), the adjustment need not be continuous, and a vendor may meet the minimum requirements of this standard by providing 2 ballot presentation options, one of which must be 6.3mm (or larger).  

     The display shall return to its default display setting for every voter.
Discussion

Although estimates vary, it is generally agreed that there are approximately 10 million visually impaired people in the United States.  This estimate includes the 600,000 people who are legally blind.  8.1 million people were estimated to have a functional limitation in seeing in 1994, including both those with "non-severe limitation" ("difficulty seeing words and letters") and those with "severe limitation" ("unable to see words and letters").  Approximately 1.8 million people in the US have severe visual impairments but are not legally blind.
  Low vision includes dimness of vision, haziness, film over the eye, foggy vision, extreme near-sightedness or far-sightedness, distortion of vision, color distortion or blindness, visual field defects, spots before the eyes, tunnel vision, lack of peripheral vision, abnormal sensitivity to light or glare and night blindness.  For the purposes of this requirement low vision is defined as having a visual acuity greater than 20/70.  

People with low vision or color blindness will benefit from high contrast and selection of color combinations that are appropriate for their needs.  Between 7% and 10% of all men have color vision deficiencies.  Certain color combinations in particular cause problems.   Therefore, use of color combinations with good contrast is required.

However, some users are very sensitive to very bright displays and cannot use them for long.  An overly bright background causes a visual “white-out” which makes these users unable to distinguish individual letters.  Contrast ratio between 6:1 and 15:1 is optimal.

.

When color selection is provided the 16-color pallet as used in Microsoft Windows for 16 color displays and recognized by HTML 4.0 provides a sufficient range of both saturated and non-saturated color options.  Use of non-saturated color options is an advantage for some people.  The use of the 16-color pallet or a larger color pallet is required, when voter adjustment of color is provided. 

	#
	Color Name

(Color names are per HTML 4.0)
	Color
	RGB Value
(Hexadecimal)

	1
	Black
	
	#000000

	2
	Blue
	
	#0000FF

	3
	Lime
	
	#00FF00

	4
	Red
	
	#FF0000

	5
	Aqua
	
	#00FFFF

	6
	Fuchsia
	
	#FF00FF

	7
	Yellow
	
	#FFFF00

	8
	White
	
	#FFFFFF

	9
	Navy
	
	#000080

	10
	Green
	
	#008000

	11
	Maroon
	
	#800000

	12
	Teal
	
	#008080

	13
	Purple
	
	#800080

	14
	Olive
	
	#808000

	15
	Grey
	
	#808080

	16
	Silver
	
	#C0C0C0


Large fonts provide significant help to users with low or impaired vision.  A voting system is required to provide letters of at least 6.3 mm, for capital letters.  A capitol "X" is often used to make this measurement.  It is not the size per se, but visual angle that is of primary importance.  Visual angle is a measure, in degrees, of the size of the retinal image subtended by a viewed object. It represents the apparent size of an object based on the relationship between an object's distance from the viewer and its size (perpendicular to the viewer's line of sight). An object of constant size will subtend a smaller visual angle as it is moved farther from the viewer. Visual angle is typically defined in terms of minutes of visual arc. For people with normal vision, it is recommended that the height of characters in displayed text or labels be at least 16 minutes of arc (4.6 milliradians), and the preferred character height should be 22 minutes of arc (6.4 milliradians) (preferred for reading tasks). The size required for accessibility is somewhat arbitrary (in that the larger the size the more low-vision voters can be accommodated.  The IEEE Usability/Accessibility Task Group for IEEE P1583 is recommending 30 minutes of arc.  The FEC requirement for a character size of 6.3 mm would seem to come from approximately a 30 minutes of arc assumption, depending upon the presumed viewing distance.  A table in the IEEE usability section of IEEE P1583 provides the following recommendations base on three possible viewing distances: for a distance of 51cm (20in): 4.43mm(.17in); for a distance of 64cm (25in): 5.54mm (.22in); and for a distance of 76cm (30in): 6.65mm (.26in).  
Alternately some people have ‘tunnel vision’ and so can only see a small part of the ballot at one time.   For these users it is helpful to have letters at the lower end of the font size range in order to allow them to see more letters at the same time.  Thus there is a need to provide font sizes at both ends of the recommended range. 


Use of sans-serif fonts is also recommended for computer displays.  Sans-serif fonts have proven to be easier to read on computer screens than stylized fonts. 
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� For the purposes of this Technical Guide high contrast is a contrast ratio of 6:1 or greater.


� See the following sites for further detail:�� HYPERLINK "http://blue.census.gov/hhes/www/disable/dissipp.html" �http://blue.census.gov/hhes/www/disable��� HYPERLINK "http://www.afb.org/info_document_view.asp?documentid=1367" ��http://www.afb.org/info_document_view.asp?documentid=1367��� HYPERLINK "http://www.brailleinstitute.org" ��http://www.brailleinstitute.org�





�Cushman, W.H. and Rosenberg, D. J., Human Factors in Product Design. New York: Elsevier, 1991.
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