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Insight on Color



February, 2001, Vol. 13, No. 2



Hunter L, a, b Versus CIE 1976 L*a*b* How Do They Compare? Hunter L, a, b and CIE 1976 L*a*b* (CIELAB) are both color scales based on the OpponentColors Theory, which assumes that the receptors in the human eye perceive color as the following pairs of opposites: • • •



Light-dark Red-green Yellow-blue.



The L value for each scale therefore indicates the level of light or dark, the a value redness or greenness, and the b value yellowness or blueness. All three values are required to completely describe an object’s color. A three-dimensional representation of L, a, b color space is shown below.
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Both the Hunter L, a, b scale and the CIELAB scale are visually meaningful; the three values can be easily understood and translated into color. They are, however, calculated differently. The formulas for Hunter L, a, and b are square roots using CIE XYZ, whereas CIELAB is calculated using cube roots of XYZ. See the July 1-15, 1996 and August 1-15, 1996 Applications Notes for the formulas and more specific information about the two scales.



Which Scale Should I Use? So, which scale is best for you to use? Well, the CIE recommended the CIE 1976 L*a*b* scale in 1976 (Supplement No. 2 to CIE Publication No. 15, Colorimetry) as a improvement to the final version of Hunter L, a, b that was published in 1966, so if you wish to conform to this recommendation, use CIELAB, but as far as accuracy and descriptive value, neither Hunter L, a, b nor CIELAB clearly wins out as the better scale. Ideally, the scale used would be perfectly uniform throughout color space, meaning that a one unit difference between two colors would appear to be visually different by the same amount whether red, purple, orange, or blue. However, neither Hunter L, a, b nor CIELAB is perfectly uniform. The Hunter L, a, b scale contracts in the yellow region of color space and overexpands in the blue region. On the other hand, the CIELAB scale, although designed specifically to be more uniform, is still a bit overexpanded in the yellow region. This is a problem particularly when a sample’s CIE Z value is less than one. The CIELAB scale generally gives better approximation to visual evaluation of color difference for very dark colors, though, because its equations are cube roots.



The colored squares are more evenly spaced on the CIELAB charts above and on the next page.
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Specific recommendations are outlined in the table below. Use Hunter L, a, b when:



Use CIELAB when:



Pre-established specifications indicate Hunter L, a, b or measurements will be compared to ones made using the Hunter L, a, b scale. In this case, the scale you use is less important than being consistent in using the same scale for all the measurements being shared. (The food industry, for example, often specifies Hunter L, a, b, so most communication of results within this industry will be done using this scale.)



Pre-established specifications indicate CIELAB or measurements will be compared to ones made using the CIELAB scale. In this case, the scale you use is less important than being consistent in using the same scale for all the measurements being shared.



Historical color data was recorded in Hunter L, a, b.



Historical color data was recorded in CIELAB. You wish to conform to CIE’s color scale recommendation. The best possible uniformity across color space is desired. You are measuring very dark colors.
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Use Hunter L, a, b when:



Vol. 13, No. 2



Use CIELAB when: You are establishing a new measurement procedure, including indicating the color scale, and neither of the “Use Hunter L, a, b when” factors apply.



For Additional Information Contact: Technical Services Department Hunter Associates Laboratory, Inc. 11491 Sunset Hills Road Reston, Virginia 20190 Telephone: 703-471-6870 FAX: 703-471-4237 www.hunterlab.com
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Lab 20_Cisco 

Nov 27, 2017 - Agent Email Call Flow 1. Lab Procedures. Task 1: Log in to ... Device. Address. Cisco Unified Contact Center Express h ps://10.1.1.105. OR.
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Lab 21_Cisco 

Nov 27, 2017 - When you log in to the Remote Labs web interface at h ... you will get the following security error. ... with the trust splash screen Social Miner.
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LAB #1 : 

focaux (mise au point ne change pas lorsqu'on change d'objectif). L'objectif .... Pour ne pas perdre de points techniques: ... mm) de la pointe et jetez le reste. 8.
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Lab 19_Call 

Nov 27, 2017 - In this lab, you will configure Call Recording. The Finesse Desktop ... Communica ons Manager for IP Communicator devices may change, requiring updates in order to properly ... We have provided icons for Firefox, Chrome, and Internet E
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GRP Lab 

11 juin 2015 - Insertion d'éléments. 17. Système d'annotation. 18. Aperçu du Business model GRP mis en forme. 19. Export du Business model GRP en PDF.










 


[image: alt]





LAB-STEREONET 

Apr 24, 2007 - ... plunging 37 degrees, and plot the plane p2 having this line as a pole. 11. Cross product of two unit vector (carried by respectively l1 and l2).
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Lab 23_Cisco 

specify SYSLOG message des na ons for remote server monitoring to perhaps Solarwinds, HP. OpenView or a host of other third party syslog servers. SYSLOG ...
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11 juin 2015 - Table des matières. 3. Création de compte. 4. Connexion à l'application. 5. Paramètres utilisateur. 6. Liste des projets. 7. Tableau de bord. 8.
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ALTERITAS LAB 

National des Arts et Métiers. (CNAM) – a well-renowned. University, founded during the. French Revolution in order to democratise access to know- ledge and ...
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CMPT 225 : Lab 6 

II. Reading 1: A visual language for querying and updating graphs. 1) For a given query, can you have several matches? Explain why using the word subgraphs.
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UCCXD - Lab 01_ Appe 

Nov 27, 2017 - you have used a reset point to work on a specific lab within a .... lab reset is complete, it may take a few addi onal minutes for the Cisco Tomcat.
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p300 speller - GIPSA Lab 

The BCI system described in this study is based on the P300 speller BCI ... within the Open-ViBE project (grant ANR05RNTL016) and by CEA/DRT. (Grant ACAV ..... In this section, the database used to test the proposed algo- rithm and the .... Nc symbol
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Lab 3.2.3 Wireless Mathematics 

transmitted by wireless devices. Students will also convert all radio frequency (RF) signal ratings into a common decibel (dB) unit in order to calculate power ...
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LAB de création et de fabrication numérique LAB City ... - Chroniques 

29 janv. 2017 - Appel à participation - LAB de création et de fabrication numérique ... mènera cette co-création au côté du designer Bruxellois Damien Gernay.
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Imagine la culture de demain Guide du Lab - European Lab 

15 mai 2015 - Macadam I FR pascale bonniel-Chalier. La terre est ronde I FR. Coffee & experts : CoopÃ©rations euro- pÃ©ennes et mobilitÃ©. Ã€ l'heure oÃ¹ tout le ...
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Kaspersky Lab Licence .fr 

RESELLER: CAP SYNERGY. Address: 1 Voie Felix EBOUE. Support Requests: [email protected]. DISTRIBUTOR: Afina. Address: 171 avenue Georges ...
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living lab - Inmédiats 

Millet (Relais d'sciences) / Malvina Artheau (Science Animation) / Laurence .... partagée avec l'ensemble des chantiers Inmédiats, s'applique d'autant plus à.
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Laboratoire Lab-STICC - ANR 

Processeur. Mémoire annexe externe. Interface de communications locales ... protection mémoire. Générateur de clefs. Interface mémoire de configuration.
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Lab Description - eufanet 

X-ray. AFM Atomic Force Microscopy. EFM Electrostatic Force Microscopy ... SIMS Secondary Ion Mass Spectroscopy ... PEM Photo Emission Microscopy.
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Laboratoire Lab-STICC - ANR 

MPSoC. O3 DÃ©finition d'un modÃ¨le de complexitÃ© de l'architecture MPSoC. O4 Conception d'un crypto-processeur sÃ©curisÃ©. O5 Elaboration d'un dÃ©monstrateur.










 


[image: alt]





CMPT 225 : Lab 4 

in numerous situations that go well beyond storing a key and an element. ... The language at the end of this section is like a conversation: you say different things ...
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CodeCast - Network Research Lab 

tolerant networks with intermittent Internet access. Vehicular Ad-hoc Networks (VANETs) possesses all three characteristics. Park et al. [2] proposed CodeCast, a.
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Lab Guide - Description 

Mobile number: +1408xxx6666 (x = pod number except Pod1: xxx = 211). Remove 2002 from the IP ...... Double-click Disable Audio/Video Conferencing and select Enable. Click Apply and OK. This will ... LDAP_AttributeName_lastName: sn.
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