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Division Officers

Director:
Assodiate directors:

Editor
Secretary

Y oshi Ohno

Georg Sauter
Nobeat Johnon
Guy Vandameersch
Jm Gardne

Armin Sperling

Country Members (35 counties: -1 from 2007)

AUSTRALIA Jm Gardne
AUSTRIA Michael Matus
BELGIUM Jean-Michd Deswert*
BRAZIL Carla Thereza Codho
BULGARIA BojanaFlorian
CANADA JoanneC. Zwinkds
CHINA Pan Jiangen
CROATIA Mrzljak Zeljko
CZECH REPUBLIC Marek Smid
DENMARK Poul Erik Pedersen
FINLAND Erkki Ikonen
FRANCE Gael Oben*
GERMANY Georg Sauter
GREAT BRITAIN  Teresa Goodman
HONG KONG T. M. Churg
HUNGARY GyulaDZzs

INDIA V.D.P. Sastri

|SRAEL Dan Scheffer
Changes since July 2007:

ITALY

JAPAN

KOREA
NETHERLANDS
NEW ZEALAND
NORWAY
POLAND
ROMANIA
RUSSIA
SLOVENIA
SOUTH AFRICA
SPAIN
SWEDEN
SWITZERLAND
TURKEY

USA
YUGOSLAVIA

Thaland was expdled from CIE membership, Dec. 2007.
France representative changed from Bastie, Feb. 2008.
Japan representative changed from Saito, July 2007.
South Africa representative changed from Henggberger, July 2007.
Belgium representative changed from Pierson, July 2007.

Maria Luisa Rastello
Hiroshi Shitomi*
Seung Nam Park
Paul Nedepd
JohnF. Clare
ToreKolas

Jerzy Pietrzykowski
Miha Simionescu
Raisa Stolyarevskaya
Stanko Erste
MeenalLysko*
Antonio Corrons
Allan Ottosson

Peter Blattner
Kamuran Turkoglu
Norbert Johnon
Predrag Vukadin



Technical Committees April 2008
Technical Committee Chair AD
e o e e S oo zetaa |
TC2-19 Measurement of the Spectral Codficient of Retroreflection [Norb Johnson J
TC2-23 Photometry of Street-Lighting Luminares Guy Vv
Vardemeergh

TC2-28 Methodsof Characterizing Spectrophobmeters TeresaGoodman | J
TC2-29 Measurement of Detector Linearity Tom Larason S
TC2-32 Measuring Retroreflectance of Wet Horizontal Road :

Markings Neil Hodson J
TC2-37 Photometry Using Detectors as Trander Standards Yoshi Ohno S
TC2-40 El:]rz;]rlzralc;erclezll\r/:gtter:g Performance of Illuminance and Pekr Blatner* S
TC2-43 Determinaion of Measurement Uncertaintiesin Photometry (Georg Sauter S
TC2-44 Vocabulary Matters Jim Gardher J
TC2-46 CIE/ISO StandadsonLED Intensty Measurements John Scaarngello | S
TC2-47 Chqacterization and Calibration Methodsof UV Armin Speriing S

Radiometers
TC2-48 gpa(ej?gr?l]et IR’ereipa?]résl\D/rl]té/toMnegselrJ;ernmt of Detectors, Gearge Eppeldaver| S
TC2-49 Photometry of Flashing Light Y oshi Ohno \%
TC2-50 I\'/Ler??y rsement of theOptical Propeties of LED Clugersand Jers Schuette Vv
TC2-51 Cadlibration of Multi-Channd Spectrometers Richard Austin J
TC2-52 Addendunto CIE 121 for the Photometry of Emergency Guy Vv

Lighting Luminaires Vandemeergh
T e o M a0l Gomo (et oaarasser |
TC2-56 CIE/ISO Standad on Retroreflection Measurements Cameran Miller J
TC2-57 Revisonof CIE S014-2 AlanRobertson J
TC2-58 Measurement of LED Radiance and Luminance KohtaroKohmoto | S
TC2-59 Characterisation of Imaging Luminance Measurement Udo Kriger S

Devices

TC2-60 Effect of Indrumental Bandpass Fundion and Measurement
Interval on Spectral Quantities

Emma Woolliams

TC2-62 Imaging-phoometer-based Near-Field Goniophobmetry

Walter Steudtner

"TCsworkingonISO/CIE standads * Changes since June2007.




Reporter ships

Reporter Title Reporter | AD

R2-231S0O/CIE Standadsfor the measurement of reflectance and .
trangmittance D Rich J

R2-32 Visud appearance measurement M Pointer J
R2-33 Measurement of laser-based projection displays K Niall S
R2-34 I\élcitjr:](:(rj]zfrc)erg?rr:]aeracterising and calibrating detectors in photon M Rastello S
R2-36 Measurement requirements for solid state light sources G Heidd S
R2-38 Measurement of spectral propeaties of phobmeters and colorimeters  |J Pan S
R2-39 Display measurement standard - liaisonwith ICDM K Vassie J
Liaisons

Organization Liaison Officer
CCPR - Conaultative Committee of Photometry and Radiometry Y Ohno
Divison8 A Kravetz
|SO TC6 Paper, boad & pulps JZwinkds

|[EC TC 34: Lampsand related equipment

G Vandameersch

| SO onreflectance and trangmittance issues D Rich
IDA (Internaiond Dark Sky Assodation) JRennilson
OIML (Organization of Internaiond Legd Metrology) G Sauter
IALA (Internaiond Assodation of Lighthous Authorities) C Andesen
IEC TC100/TA2 (Color Management and Measurement/Audio, Video and D Rich

Multimedia Systems and Equipment)

Closed functions (since last Activity Report BJune2007)

e TC2-25 Cadlibration Methodsand Photoluminescent Radiance Factor

M easurement

* TC2-42 Colorimetric measurements for visud displays (K Vassie)

R2-28 Evaluaion of colorimeter spectral responsvity (B Kranicz)
R2-37 Indudrial lighting requirements for a D65 illuminant (E Pierson)

New functions established

(1) TC2-62 Imaging-phaometer-based Near-Field Goniophobmetry
Char: Walter Steudine (Germany), AD: Sauter
TR: To prepare a ClE recommendaion on the methodsfor characterization and
calibration of imaging-photometer-based near-field goniophobmeters and for
determinaion and convasion of phobmetric data of lampsand luminaries for both




near-field and far-field applications

(2) R2-38 Measurement of spectral propeties of photometers and colorimeters
Reporter: Jangen Pan (Ching), AD: Sauter
TR: Investigate the measurement conditionsfor spectral responsvity of colorimeters
and phobmeters, with special accountfor determination of f;0

(3) R2-39 Display measurement standad - liaisonwith ICDM
Reporter: Ken Vassie (UK), AD: John®n
TR: Liaise with Internationd Committee for Display Metrology in Sodety for
Information Display and investigae possibility of collaboration.

Changes of functions

* Thechar of TC2-40is changed to Peter Blattner (Switzerland).

* Thechar of TC2-59ischanged to Udo Krueger (Germany).

* TheTR of TC2-51 (Calibration of multi-channd spectrometers) is changed.
New TR: Produce atechnical report for thecalibration of detector array
gpectroradiometers primarily for the determination of colorimetric and photometric
guantities, induding peformance characteristics, evaluaion of these characteristics,
calibration methodsand guidance in the application of methodsfor the determination
of uncertainty.

* TheTR of TC2-49will be changed to limit the scope to measurement of effective
intengty only.

Progress on TC document publication
Thefollowing three doauments have been published since the 2007 JuneActivity Report.

* S0 105272007€)/CIE S 014 1/E:2006CIE Standard Colorimetric Observers
(200710-5)

* S0 105262007€)/CIE S 014-2/E:2006CIE Standard Illuminants for Colorimetry
(200710-5)

* CIE 1822007 Cdlibration methodsand phobluminescent standadsfor total
radiance factor measurements (report from TC2-25) (200712-17)

Meetings

26" Session of the CIE

26" Session of the CIE was held on July 4-11, 2007, at Beijing Internationd Convention
Center, Beijing, China, in which 2007Division 2 meetingswere also hdd. Administrative
meetingsof the Board of Administration and General Assembly were also hdd preceding
the Session. There were 58 papers presented in the area of Divison 2, induding 15 oral
presentationsand 43 poder presentations



2007 Division 2 Meeting

The 2007Division 2 Meeting was hdd on July 11, 2007at Beijing Internaiond Convention
Center, Beijing, China with 65 attendees from 22 counties, induding 20 county members.
The minutes of the meeting were compiled by the Secretary, reviewed by DD, and
distributed via webdte in April 2008,and are attached to this Activity Report. Progress of
some TCs after Beijing meeting is also induded in the minutes of 2007meeting.

Technical Committee Meetings

The following 12 TC meetingstook place on July 9 - 10, 2007 in Beijing, in conjundion
with the 26" Quadrennial Session. Brief reports on these TC meetingsare included in the
2007Division 2 Meeting minutes (attached in this Activity Report).

TC2-40 Characterising the peformance of illuminance and luminance meters (Blattner)

TC2-47 Characterization and Calibration Methodsof UV Radiometers (Sperling)

TC2-48 Spectral responsvity measurement of detectors, radiometers, and photometers
(Eppddaue)

TC2-49 Photometry of Flashing Light (Ohno)

TC2-50 Measurement of theoptical propeaties of LED clugers and arrays (Schudte)

TC2-51 Cdlibration of multi-channd spectrometers (Augin)

TC2-52 Addendumto CIE 121-1996for the Photometry of Emergency Lighting Luminares
(Vandameersch)

TC2-53 Multi-Geometry Color Measurements of Gonio-appaent Materials and Metrics for
Evaluaion (Roeder)

TC2-56 (S) CIE/ISO standad on retrorefl ection measurements (Miller)

TC2-58 Measurement of LED radiance and luminance (Kohmoto)

TC2-59 Characterisation of Imaging Luminance Measurement Devices ( Blattner)

R2-36 Measurement requirements for solid state light sources (Heidd)
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Minutes of 2007 CIE Division 2 Meseting

9:00D17:30,11 July 2007
Beijing
Abbreviations:

AD: Assodate Director ML: Member List
CIECB: CIE Centra Bureau NC: Nationd Committee
CIEBA: CIE Boad of Administration TC: Technica Committee
CM:  County Membe TCC: Technical Committee Char
D2: Divison?2 (D1, D4, D8, likewise) TR: Terms of Reference
DD: Division Director ST: Status
DS Division Secretary WG: Working Group

ILV: Internaiond Lighting Vocabulary

Attendees:
Tony Bergen Photometric Sdutions Interrational, Australia
Guy Vandemeersch IBE-BIV, Belgium, (D2 AD)
Stefaan Forment Light&Colour, Belgium
JeanMichel Deswert Lahorelec, Belgium
Carla TherezaCoelho Inmetro, Brazil
Alan Raobertson NRC, Camda
Joame Zwinkels NRC, Camda
JamgenPan Everfine, China
Junkai Li Sersing Instrumerts, China
Tongsheng Mou Hangzhou Zhyeijang Universty, China
TaolLuo CABR, China
Erkki Ikonen MIKES, Finlard
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Fardid Manoocheri
JeanBadie
Gerhard RSdler
Udo KrYger
ThomasNScele
Werrer Halbritter
Walter Steudtner
GYnther Heidel
Klaus Richter
Georg Sauer
AndreasHSpe
Armin Sperling
Bruno Weis

Jers Schtte

Janos Scharda*
Maria Luisa Ragello
Osvaldo DaPos
Ichiro Saito

Ken Sagawa

Kosei Oshima
Kohtaro Kohmoto
Koichi Ikeda
Syunsuke Mishima
Kazuak Ohkubo
Keni Godo

Hiroshi Shitomi
Dong-Hoon Lee
Semgchong Park
Sunglim Park
Jeong Kyn Park
Daejin Jang

Teng Hai Lau
Melvin Ho

John Clare

Raisa Stolyarewkaya
Sergey Shvetsov
OlgaMelamed

Meera Lysko

Joaauin Campos Acosta

Hars Allan LSfberg
Petr Blattner
Rojam Leeclarcen
Teresa Goodman
lan Tutt

Y oshi Ohno

Yugin Zong
Camera Miller
Gearge Eppeldaver
Norbert Johnson
Carl Andersen

MIKES/TKK, Finlard
BNM-INM/CNAM, Frarce

XRITE, Germary

TechnoTeam, Gemary

Instrumert Systems, Gemary

OSRAM, Germary

OSRAM, Germary

OSRAM Opto Semiconductors, Gemary
BAM, Gemary

PTB, Germany (D2 AD)

PTB, Germary

PTB, Germary (D2 Secrefary)

Germarny

CML Innovative Tecmologies Germary
Univ. VeszprZm Hungary (CIE Vice Preddert)
INRIM, Itlay

PamaUniversty, Italy

NMIJ, Japan

AIST, Japan (CIE Secretary)

Otsuka Electronics, Japan

Teknologue Co. Ltd., Japan

IE1J, Japan

Otsuka Elektronics Co., Japan

Otsuka Elektronics Co., Japan

NMIJ, Japan

NMIJ-AIST, Japan

KRISS, Korea*

KRISS, Korea

Optel Precision, Korea

Optel Precision, Korea

Optel Precision, Korea

Philips Lumileds, Malaysia

OSRAM Opto Semiconductors, Malaysia
MSL, IRL, New Zealand

Light and Engineering, Russia

ANO SwvetoS, Russia

VNISI, Russia

National Metrology Institute of Sauth Africa, Sauth Afrika*

IFA-CSIC, Spain*
Univ. GSve, Sweden
METAS, Switzerland
NIMT, Thailand*
NPL, UK (CIE VicePresdert)
Trinity House, UK
NIST, USA (D2 DD)
NIST, USA

NIST, USA

NIST, USA

3M, USA (D2 AD)
FHWA, USA
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KathleenMuray INPHORA, USA
Larry Leetzow USA
Richard Austin GammaSadertific, USA

Total 65 persons from 22 counties, induding 20 county members. Undelines indicate
country members. * proxy for county member.

Handouts

Agendaof 2007Division 2 meeting (Attachment 1)
List of thecounty members, TCs, Reporterships and Liaisons

Opening

Division Director, Teresa Goodnman, opened the meeting a 9:00 am. and welcomed
everyonepresent. Sheintroducd the Division officers for the next term and announed tha
she would hand over the directorship to Yoshi Ohno (USA) during this meeting. The new
Division Secretary is Armin Speling (Germany). The Assodate Directors Georg Sauter
(Germany), Norbet John®on (USA), and Guy Vandemeersch (Belgium) as well as the
Editor JJm Gardne agreed to resume ther office.

DD asked for a moment of silence for Reineg Rattunde Wolfgang Buddeand Jm Palmer
who passed away during thelast year.

Goodman then introduced the ddegaion from the CIE Board of Administration B CIE
President Wout van Bommel, new CIE President Franz Henggsberger, new Vice President-
Technical Janos Schanda and new Genega Secretary of the CIE CB Martina Paul, who
were present at the beginning of the D2 meeting.

Greetingsand Informations from CIE Board

CIE President, Wout van Bommel expressed his pleasure and appreciation with respect to
the co-opeation within the Divison 2 during his tenure. Franz Henggberger as the next
President of the CIE reported a few important changes in CIE activities. First, al the
divison webstes will be moved to the CB webserver, and related to this, the whole CIE
webste structure will be renovaed. Second, the Internaiond Lighting Vocabulary will be
available as a free of charge dictionay on the webste. Janos Schanda(next VP-Technical)
explained tha the English version of the dictionay will be accessible by the end of the year
2007.The other officia languayes of CIE should follow as soon as possible. All naiond
committees are also invited to provided thar naiond version. Beside the online dictionay,
also abookversionwill beavailable.

1. Attendance list, apologies

Secretary received regrets fromthefollowing persons
Gyula Dezs (Hungary C/M)
Jim Gardher (Australia, D2 Editor)
Mi hai Simionescu (Romaria C/M)



Richard Young (USA)

Arnold Gaerner (Carada)

lan Lewin (USA)Richard Hardd (USA)
Barry Rowlard (Finlarnd)

Toni Gugg-Helminger (Germary)
Allan Ottosson (Sweden C/M)

Etieme Pierson (Belgium C/M)

John Scaangello (USA, TC2-46 chair)
Tom Larason (USA, TC2-29 chair)
KenVassie (UK, TC2-42 chair)

Keith Niall (Canada, R2-33 reporter)
Kamuran Turkoglu (Turkey, C/M)

2. Introductions
All the paticipants introduced themselves.

3. Approval of Agenda

The agenda of 2007 Divison 2 meeting (Attachment 1), which was distributed to the
attendees and also viae-mail circular prior to themeeting, was approved.

4. Approval of the 2006Div.2 meeting minutes

Theminutes of the 2006 D2 meeting in Braunschweig, Germany, which were distributed via
e-mail circular and onthewebste, were approved with no change

5. Director@ Report (T. Goodman)

Meetings: The CIE BA is trying to emphasize the importance of the CIE to outside and
especialy to raise the profile of the quadrennial meetings As a first approach, selected
papers and poders of the meeting in Beijing will be published in a Book of Highlights. Prior
publication, the contributions will be peer reviewed to ensure tha only high qudity new
work is published.

Publications: All CIE publicationsshould be up-to-date. Therefore, arigorousprocess will
be established to review all CIE publications every four years to determine whether it is
current or need to berevised. Detailed procedures are to be determined.

Guidelines: Guiddines for TC membership were developad in D2. Similar guiddines are
congdered for al CIE Divisions There was a discussion among the attendees, abouthow to
treat guests during TC meetings Some TCs have a large number of guests. DD emphasized
tha some guidance is given in the guiddine document. The Guiddines for uncertainty
sectionin TC reports were aso developad in D2 and are available also on D2 webste.

Webshop: DD asked for feedback on CIE publication webshop. There were many

comments tha restrictionson PDF doauments make it very difficult to use. DD promised a
discussion at the Board.
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Next Sessions: Next CIE Midterm session in 2009will bein Budgest, Hungay. Dates are
TBD (last week of May is condgdered). Next Quadrennial Session 2011 will bein Sun City,
South Africa. Dates are TBD (first two weeksin July is consdered).

6. Secretary’s Report (Y. Ohno)

CIE 26th Session TC meetings 11 TC meetingswere hdd in Beijing, and onemeeting of a
reportership. Each TC meeting was very well attended. Mog of the TCs had 40 to 60
participants.

Membership: D2 now has 36 county membes. The representative of Belgium has
changed. Thaland will be expdled by the end of this year (2007 if there is no payment of
ther duefromthdr naiond committee.

Reports Issued: The summary and the minutes of 2006 D2 meeting in Braunshweig were
producd and distributed. D2 Activity Report, containing the minutes of the D2 Meeting in
Braunschweig was produced and distributed in June 2007.

Divison 2 Mailing List: 198 personsare onthe D2 mailing list (reflector) and kept updded.
The e-mail addresses are protected, and are available as the subsriber list of the D2 email
reflector, which is password-protected (user id: cie2, password=vienng. The Secretary tries
to keep all the addresses updded as much as possible, but there are always a few addresses
tha do not work. The Secretary requests everyone to inform him of any changes of e-mail
address, to ensure tha D2 information can bedistributed to everybody.

D2 webste: D2 websdte is kept updaed as often as necessary. There have been no major
changes in structure, but there will be changes soon as the D2 webste will be moved to the
CB webserver. Updaed status of all TCs are available on the TC page 17 TC dréafts are
poded with password protection. Secretary requested all the TC charpersonsto send him a
copy when they distribute a new TC draft so that these can be updded. We have a globd
password tha can access al TC doauments and TC passwords that can access each TC
doaments only. The globd password is distributed only to CMs, TC chars and
management team. The passwords for each TC can be distributed to members of each TC.
TC char should distribute TC password to TC members periodically.

E-mail reflectors: The Email reflectors are created on request basis and are maintained for
D2 and eight TCs at the moment, e.g. CIE2-xx@nist.gov .. for TC2-29, 40, 45, 48, 49, 50,
60. A reply to this email goesto theentire list of the TC members. Use of email reflectors
for TC discussons beween physcal meetingsis strongy encouraged. Links to message
archives of these reflectors are provided in the D2 home page or the TC page (password
required).

7. Editor@report
DS received a written repart from the Editor, Jim Gardne, who was not present.
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In the past 12 months, find edits have been prepared for:

DS0141 Colorimetry - Part 1: CIE standad colorimetric observers
DS014-2 Colorimetry - Part 2: CIE standad illuminants

(both now accepted by CIE and being bdloted by I SO)

TC2-16, TC2-45 (both accepted for publication)

TC2-25 (in county bdlot stage).

The Editor has additiond remarks. First, TC chars should send areminde to the Editor, if
he does not respondto the TC chars request for one month, unless Editor indcated tha
there will beadday. Second, the TC chars should send new drafts to Editor aready at an
early stage and possibly often when it nears the find form to do informa edits. Informal
edits are ussful to tidy up formatting and to act in a refereeing modefor items tha may have
been overlooked or lacking in clarity, etc. Once the TC have approved the doaument in a
completed form, there needs to be a formal request from the TC char for the official D2
edit. Ideally the county bdlot stage should beleft for comment on thetechnical content and
not be sidetracked by editorial mistakes.

DS thanked the Editor for his excellent, thoroughwork on editing a numbe of doaumentsin
timely mannea, which was endorsed by all participants.

8. Progress reports from Technical Committees, Reporters, and Liaison persons

8.1. Assodate Director Sauter and TC chairpersons
Reportson TCs 2-29, 37, 40, 43, 46, 47, 48, 58, 59, 60 were given.

8.2. Assodate Director Vandermeersch and TC chairper sons
Reportson TCs 2-23, 49, 50, 52 were given.

8.3. Assodate Director Johnson and TC chairpersons
Reportson TCs 2- 17,19, 25,28,32,42,44,51,53, 56, 57 were given.

Thereports given for 8.1, 8.2 and 8.3 are summarized bdow in the numerica order of all
theTCs.

TC2-17 Recommendaion for integrated irradiance and spectral distribution of simulated
solar radiation

Chair: GeneZerlaut (USA) AD: Johnon

ML: Chomiczewski (USA), Cordo (USA), DePietro (USA), Ellersick (USA), Christiaens
(France), Grossman (USA), Gueymard (USA), Ketola (USA), Martin (USA), Myers
(USA), Riedl (Germany), Robbinsl11l (USA), Schoenlein (Germany), Scott (USA),
Severon (Germany) Brevised March 2006.

TR: Revise and updae CIE Publication N0.20 (1972)

ST: DS received a report from Zerlaut after the meeting (2006 7-6): TC2-17 met on 28
June2006,in Toronto, Canada It has been agreed tha the TC's work will be based on
SMARTS2 version 2.9.5. Two othe salient results of the meeting are: [1] Relevant
tables of CIE Publication #85will bere-condituted usng SMARTS2 ver2.9.5 and will
initially indude Tables 2, 4 and Column 2 of Table 8; [2] the Char will appoint four
initial task group leaders whose fundion will be to provide the TC with atmospheic
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and geometric input paameters for spectral enegy distributions designed for their
specific applications The re-congituted Publication #85 spectra noted above will be
made available before the next meeting, which is plannal for the spring of 2007 in
Europe A mgor agendaitem for the next meeting will be to establish criteria for
breaking down the detailed spectral energy distributions into wavelength bands that
are amenable to smulations - and to being measured. Thee was no further
information available in Beijing aboutthe meetingin spring 2007,

TC2-19 Measurement of the Spectral Coefficient of Retroreflection

Chair: N. John®on (USA) AD: John®n

ML: Arens(USA), Brekke (Norway), Fisher (USA), Hsa (USA), Hubet (France), Kurioka
(Japan), Price (Great Britain), Rendu (France), Rennilson (USA), Richey (Germany),
Schreiber (Germany), Sugyama (Japan), Terstiege (Germany), Vandemeersch
(Belgium)

TR: Ildentify the critica measurement parameters, tolerances, and requirements for, and
condud an internaiond intercomparison of, the spectral coeficient of retroreflection.

ST: Report given by the TCC, John®n. The find preparation of the draft is now
completed and will be sent to theeditor soon.

TC2-23 Photometry of Street-Lighting Luminares

Chair: G. Vandemeersch (Belgium) AD: Vandameersch

ML: lan Lewin (USA), A. Blochoug (Belgium),A. Corrons (Span), L. Bedocs(UK), A.
Por (France), C. Stratford (UK), R. Rattunde (Germany), G. Ross (Italy), D. Gibs
(UK), A. Ottoson (Sweden) - rev. 2003

TR: Prepae atechnica report onthe phobmetry of street lighting luminares.

ST: Report given by the TCC, G. Vandameersch.
No progress was reported. Related to the TC, after the meeting in Leon an additiond
subject came up regarding the investigaion of methodsfor the measurement of new
light sources tha are sendtive to temperature. A working group from Switzerland,
Germany and Audria prepared a report and recommendaionson how to measure such
light sources. With this input and with additiond input from other parallel working
groups(e.g. in CEN) this report may befinished soon.

TC2-25 Cadlibration Methods and Photoluminescent Standad for Total Radiance Factor
Measurement

Chair: J. Zwinkds (Canada) AD: Johnon

ML : Bristow (Sweden), Erb (Germany), Leland (USA), McCamy (USA), Nayatani (Japan),
Puebla (Germany), Racz (Hungay), Simon (USA), Witt (Germany), Peter Clarke
(NPL)- revised Aug. 2002

TR: Prepae a CIE report on methods for measurement of total radiance factors of
phobluminescent materials.  Recommendaions for realizing and calibrating
phobluminescent standads by the one and two-monodromator methods will be
induded.

ST: Report given by the TCC, J. Zwinkds. All work by the TC is complete and the find
draft has been distributed for Divison/BA bdlot. (200707-05)
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<Statusafter 2007D2 meeting>

The TC report was published as CIE 1822007 Cdibration methods and phaol uminescent
standardsfor tota radiance factor measurements (2007#12-17)

TC2-28 Methodsof characterizing spectrophobmeters

Chair: Teresa Goodman (UK) AD: John®n

ML: Andor (Hungay), Bastie (France), Berns (USA), Distl (Germany), Eckerle (USA),
Kondantinova (Bulgaria), McCamy (USA), Robetson (Canada), Sugiyama (Japan),
Ulyanov (Russia), Zwinkds (Canada)

TR: Write a CIE report on the characterization of spectrophobmeters by means of
reference materials and other methods with particular reference to linearity,
wavelength error, stray light, and integrating spheae errors.

ST: The Report was given by DD, T. Goodman, who took over the charmanship from
Peter Clarke (UK) during the last meeting in Braunchweig. There were some
problems to find the last draft. The work on the revision of the foundlast draft will
follow soon. It was pointed out tha the condderation of uncertainties has to be
revised. Alan Robeatson mentioned tha he did this work before GUM. Mog other
thingsseemed to betill current.

TC2-29 Measurement of Detector Linearity

Chair: Thomas Larason (USA) AD: Sauter

ML: J. Bastie (France), J. Clare (New Zeadland), R. Distl (Germany), G. Eppddauer (USA),
T. Goodman (UK), P. Webb (USA), J. Pamer (US), G. Sauter (Germany), G. Andor
(Hungay), A. Bittar (NewZeadland), W. Budde (Canada), G. Dezs (Hungay),
Mihalov (Russia), K. Moestl (Germany) - July 2003 (beng updded)

TR: Prepae aCIE guide on methods for the characterization of the linearity of detectors of
optical radiation, induding different prindples by which the linearity of detectors can
be deermined and causes of nontlinear behavior, to aid users of optical radiation
detectors in the selection and use suitable devices for specific applications

ST: Report was given by Y. Ohno. The last TC meeting was in Brauschweing in 2006
Draft 4 was discussed then and several comments received. TCC was to review the
propoed ILV terms related to detectors and linear detector. No further activities
reported.

J. Clare remarked tha there was no feedback to contributionshe made There was aso
a remark during TC2-48 tha new methodsfor the measurement of detector linearity
(like the DSR method discussed there should also be mentioned in TC2-29. The
member list should beupdded. DS will communicate these to TCC.

TC2-32 Measuring Retroreflectance of Wet Horizontal Road Markings

Chair: N.Hodon (USA) AD: Johnon

ML: Augin (USA), Davies (USA), Dibbern (Germany), Hubet (France), Johnon (USA),
Lundkvistl (Sweden), Meydan (Audralia), Meseberg (Germany), Rennilson (USA),
Schmidt-Clausen (Germany), Schndl (USA), Schreude (Netherlandg, Soardo (Italy),
Sorenson (Denmark) - revised Augug, 1999

TR: To prepae a guide for the methods of measuring codficient of retroreflected
luminance (specific luminance) of horizontal road markings unde wet weathe
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conditions

ST: AD, John®nreported. TheTCC, N. Hodn, have been retired. There isa draft onthe
webste, butit is not clear, whether the char may proceed or not If the char will not
be able to continue AD has to look for a new char. R. Augin volunteered to go
throughthe doaument to hdp to review the current state of the draft. But he remarked
tha methodscurrently in discussion do not work very well and tha there have to be
some investigationson test methodsfor tha.

<Statusafter 2007D2 meeting>

In March 2008,the TCC, Neil Hod®n, completed his 6 Draft and sent it to D2D, and
resgned thechar. It seemsthedoaimentisready for TC bdlot. Thedoament was sent to
Editor to edit theformat and structure of thedoaument. We need anew TC chair to
complete the doaument.

TC2-37 Photometry Using Detectors as Trander Standads

Chair: Y.Ohno(USA) AD: Sauter

ML: Andor (Hungay), Augin (USA), Bagtie (France), Bittar (New Zealand), Czibula
(Germany), Corrons(Span), DZzs (Hungay), Eppddauer(USA), Gardne (Audralia),
Goodman (U.K.), Kohler (BIPM), Moore (UK), Muray(USA), Pietrzykowski
(Poland), Rattunde(Germany), Rastello(Italy), Sauter (Germany), Schanda(Hungay),
Wychorski (USA)

TR: To prepare areport on the propaties of V(A)-corrected detectors tha are suitable for
disseminaing and maintaining photometric units. This report will indudemethodsfor
the use of these detectors.

ST: Report given by theTCC, Y. Ohno.

Draft 8 has been prepared for 2™ TC bdlot, and has been sent to Editor.

<Statusafter 2007D2 meeting>
In February 2008 the 10" draft has been completed and was sent for the 2™ TC bdlot with
deadline 20084-30.

TC2-40 Characterizing the Performance of Illuminance and Luminance Meters

Chair: P. Blattner (Switzerland) AD: Sauter

ML: Audin (USA), Bastie (France), Czibula (Germany), Dezs (Hungay), Goodman (UK),
Khanddwa (India), Khanh (Germany), Mahidhaia (India), Moore (UK), Ohno
(USA), Pietrzykowski (Poland), Saito (Japan), Sauter (Germany), Stolyarevskaya
(Russia), Xu (Singgpore), Ye (Ching Brevised July 1999

TR: Convet the present CIE Technical Report No. 69into an ISO/IEC standad. Preparea
combined CIE/ISO standad describing the definitions of quantities influendng the
performance of illuminance and luminance meters, as well as defining measurement
procedures for theindividud error quantities.

ST: The former TCC, Reing Rattunde passed away in Nov. 2006 Peter Blattner
(Switzerland) agreed to take over the charmanship, which was approved unanimoudy
by D2. An email reflector for the TC has been created. The TC met in Beijing and
report given by Blattner. The meeting was attended by about 50 participants induding
about 10 TC members. Prior to the meeting in Jung, the TCC distributed Draft 7 with
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two new sectionsand several proposls for furthe changes. Severa points on further
changes for the draft were discussed at the meeting. The main conagern was on class L
phobmeters and uncertainty of f10Ovalue The TCC proposed to form a task group to
do some practical measurements of class L phobmeters and to report the experiences
back to the TC. First results should be available during the next six months The TC
plans next phydcal meeting in Turin 2008 The minutes of the TC meeting are
available for further ddails.

TC2-42 Colorimetric Measurements for Visud Displays
Chair: K. Vassie (UK) AD: Johnon
ML: G Andor(Hungay), S Ansell (USA), R Baribeau (Canada), R Berns (USA), P Boyton

TR:

(USA), CDadton (UK), A Hanson (UK), J Hardis (USA), H Ikeda (Japan), H Lara
(USA), J Laur (Germany), C Leone (USA), M Lindfors (Finland ), R Luo (UK), L
MacDondd (UK), JMaefeyt (Belgium), S McFadden (Canadd), Y Ohno (USA), ML
Rastello (Italy), M Reld (UK), T Sakai (Japan), J Schanda (Hungay), A Stiendra
(Nethelandg, M Stokes (USA), F Vienot (France) Brevised June2001

To produwce a Technical Report summarizing recommended practice for the
measurement of the colorimetric and spectroradiometric propeties of visud displays.
A written report from TCC, Ken Vassie, was read by Y. Ohno. The origind TC
members were contacted by e-mail. Seven out of 25 members are wishing to continue
to paticipae. Membeas were requested to comment on thdr views regading
continudion suppot for the publication of the report (in view of the time tha the
report has been in preparation). There was general suppot for continuing work onthe
report though several modifications will have to be incorporated. The ICDM
(Internationd Committee on Display Metrology) have evolved from the VESA
committee which created the Flat Pand Display Measurement (FPDM) standad. The
ICDM is wishing to updae this doaument and issue it through a recognized
internationd standadizing body. CIE is beng consdered togeher with IEC and
SEMI (Editor-in-chief is Dr Ed Kelley from NIST). The FPDM is the domnant
measurement guide currently utilised within the flat pand display community. The
display community would bendit significantly from the ICDM doaument. The
inaugural meeting of the SID ICDM took place at SID'07(May). Richad Audin
attended this meeting representing CIE-USA. A meeting of ICDM is planned for
Augug 6 & 7 meetingin Copenhagen, Denmark.

There was a controvasiad discussion about the role of CIE in this subject area and
whether this task can be doneby this TC, which plannead to create a more fundamental
doaument. As the SID is not an internaiond standadizing body, it was pointed out
tha something like a joint standard could only be realized if CIE has a major impact
on this doaument. Richter mentioned tha there is also an SO standad 9241 Part 310
317 for visud display requirements in preparation so tha there might be an overlap.
Findly the discussion endsup with the genera vote of the participantsto close the TC
and to establish a reportership to maintain liaison with ICDM and investigae a
possible need for anew TC to collaborate with ICDM.

TC2-43 Determination of measurement uncertainties in phoometry.
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Chair: G. Sauter (Germany) AD: Sauter
ML: Bastie (France), Corrons(Span), Daubach (USA), Ellis (USA), A.Gaertner (Canada),

TR:

ST:

Goodrman (Great Britain), Moore (Great Britain), Ohno (USA). Aug.2002

To prepare a CIE recommendaion as the basis for the determination of measurement
uncertainties valid for selected quantities used in photometry.

Report was given by G. Sauter. DS, Ohno, poded the Draft 8 of TC2-43 on the
websgte. The draft indudes the main part and the annexes A and B but missing C.
Annex C will besend out by the end of theyear. On thewebpageis aso an Excel table
"TC2-43B3axIs" which can be used and optimized by the members. Additiondly
there is a "Mathematica'-notebook "UncBud_TC2-43M8anb" with the identical
examples as in the Excel tables. To run the notebook, one has first to add the new
created Mathematica package'CIEGUM.m" in the directory "Applications' of
Mathematica. The TCC likes to have the recommendaion of TC2-43 as an open
doaument, to which additiond annexes can be added if required. J. Schandasuggested
to publish therecommendaion and theannexes separately.

TC2-44 Vocabulary Matters
Chair: J. Gardne (Audraia) AD: N. John®n
ML : Beingrecondructed.

TR:

ST:

To provide liaison between Div.2 and TC 7-06 "Lighting Terminology" and suppot
the preparation of the new edition of the Lighting Vocabulary in thefield of light and
colour measurements.

DS reported an earlier communication with the Editor regarding this TC.

ILV (Internationd Lighting Dictionay) is beng findized by CIE BA. Regading
membership list:  Any membeas of D2 shodd be able to raise questions on
terminology through the D2 discussion list. If new or revised terms are suggested,
those contributing to the discussion become the committee members for tha item.
Theresult of such adiscussion, and also terms derived from TC reports, would then be
reviewed as pat of the forma approvd when a new version of the ILV is beng
prepared.

TC2-46 CIE/ISO standadson LED intendgty measurements
Chair: JohnScarangdlo (USA) AD: Sauter
ML: Angastein (Germany), Bando (Japan), Bouman (Nethellandg, Bym (USA), Carr

TR:

(USA), Distl (Germany), Ellis (USA), Goodman (UK), Heidd (Germany), Hwang
(Taiwan), Jones (USA), Lester (USA), Moore (UK), Ohno (USA), Rastello (Italy),
Sauter (Germany), Scarangdlo (USA), Schanda(Hungay), Schumacher (Germany)
To prepae a CIE/ISO standad on the measurement of LED intengty measurements
based onthe CIE Pub.127.

The TCC sent hiswritten report to DS. The TC will beworking viaemail onanew
draft that will address several editorial, format, and technical issuesthat still remain.
Thefirgt issue has to do with howto more clearly definethe mechanical axisin a
genead way tha coversthesmall multi-chip and multi-lensLEDs tha we want to
indudein the scopeof thestandad. The secondissue hasto do with theneed to
specify the LED conditionswith respect to temperature and forward current since
these have a big inputon themeasurement. On temperature, some membe's would
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like to specify aspecific Tj or Taand some would like to keep the standard more
flexible since Tj is difficult to measure and a specific Tawould limit theuse of the
standard. The TCC will propo% solutionson these issues. Thethird issuehad to do
with wha to indudein an uncertainty guiddine section. Now tha we have the
GGuiddinefor Uncertainty Sections) we will attempt to add a section with at least a
table as suggested. Thelast issueistha thedoaument should be putin thetemplate
for these standads

It was stated by different members, tha there isalmog no progress within this TC
since thelast draft was circulated in Tokyo. DD will ask TCC whether heis able to
continuethis TC or if thereisneed to findanew TCC. AD, Sauter, raised aquestion
howto deal with uncertainties in standards It was agreed tha the recommendation of
TC2-43 can beused as a normative reference within the standad.

TC2-47 Characterization and Caibration Methodsof UV Radiometers

Chair: Armin Sperling (Germany) AD: Sauter

ML: L.P.Boivin (Canada), Hengdberger (South Africa), Wilkinsoon (Audralia), Lambe
(UK), Rattunde (Germany), Saundes (USA), Pietrzykowski (Poland), Corrons
(Span), Larason (USA), Thonpson (USA), Kohmoto (Japan), McArthur (Canada),
Kravetz (USA)- Aug. 2002

TR: Prepae a CIE recommendaion on methods of characterization and calibration of
broad-band UV radiometers in the spectral ranges of UVA and UVB for indugrial
applications

ST: The report was given by the new TCC A. Speling. The TC met first time with the
new TCC in Beijing after alongtime of inactivity. Theformer TCC (Gan Xu) gave an
oveaview on the past work and the structure of the existing draft. The new TCC
explained proposd changes within the first chgpters to make the doaument congstent
with the ILV and the TC2-40 draft. The new draft will be send to all members within
thisyear. The next meeting of the TC is planed in Turin, Italy, 2008

TC2-48 Spectral responsvity measurement of detectors, radiometers, and phobometers

Chair: G. Eppddaue (USA) AD: Sauter

ML: Augin (USA), Boivin (Canadd), Bouman (USA), Corrons (Span), Coutin (France),
Dezs (Hungay), Gardneg (Audraia), Goodmen (UK), Kshler (BIPM), Larason
(USA), Larsen (Denmark), McArthur (Canada), Ohkubo (Japan), Pamer (USA),
Pietrzykowski (Poland), Rattunde (Germany), Sauter (Germany), Webb (USA), Xu
(Singgoore), Schanda(Hungay) BJune2001.

TR: To rewrite the technical report CIE 64 (1981) "Determinaion of the spectra
responsvity of optical radiation deectors’ to updde device and measurement
technology, and indudethe spectral irradiance and radiance responsvity measurement
for radiometers and phoobmetersfrom UV to near IR.

ST: Report given by TCC, G. Eppddauer. The TC met in Beijing with 40 participants.
The 10" draft was distributed to the members and participants. The doaument, now 71
pages, is getting close to its find shgpe The doaument is restricted to single element
devices. Measurements of imaging devices have been left out The Summary and
Introdudion have been modified because of this restriction. The Uncertainty chapter,
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usng the contribution from Stefan Winter, has been extended with the correction for
wavelength shift. An agreement has been made at the meeting to reference the TC2-43
uncertainty doaument tha indudes the mathematical methodsbased on GUM. Only
thetechnical issues tha bdongto spectral respongvity measurements are discussed in
this report. The Differential Spectral Respongvity (DSR) method has been added to
the doaument. This methodis useful to correctly measure detectors with non-linearity.
It was agreed that the effect of irradiance and spectral distribution of the bias-light will
be discussed and a guidance will be given tha describes when and how to use this
method for regular (not solar) detectors. The technical details and the results obtained
from silicon and near-infrared detector tests will be described in an Appendix. The
PTB members (Georg Sauter, Armin Speling, and Stefan Winter) promised to make
this extenson to the doaument by the end of the calenda year. A new sub-chgpter on
stray lightand fluorescence issues has been added to the doaument. This addition deals
with stray light problems in monodiromators and fluorescence of optical components.
Yugin Zong of NIST agreed tha the stray light correction method will be described
and adgpted for spectral responsvity measurements. The Appendix has been
reorganized. It was questioned during the meeting if the Details of Monodromator
Opticsin the Appendix is necessary. As the CIE Document #63 on Spectroradiometric
Measurement of Light Sources discusses some monodromator details, this doaument
will bereferenced and the Appendix will be eithe modified or removed. The charman
will send the modified draft doaument to Jim Gardna, editor. The doaument will be
ready for TC bdlotin aboutoneyear.

TC2-49 Photometry of Flashing Light
Chair: Y. Ohno(USA) AD: Vandemeersch
ML: Carl Andesen (USA), JohnArens(USA), Richard Audin (USA), Jan Berkhout

TR:

(USA), Dennis Couzn (USA), Dave Ellis (USA), George Eppddaue (USA), Ahmad
Feda (USA), IrenaFryc (Hungay), David Gibbs(UK), Teresa Goodman (UK), Franz
Henggbege (South Africa), David King (USA), Raine Kohler (BIPM), Hideki
Kondo(Japan), Reiner Rattunde(Germany), Jugin Rennilson (USA), Ken Sagava
(Japan), H. -J. Schmidt-Clausen (Germany), Georg Sauter (Germany), lan Tutt (UK),
Francoise Vienot (France), Pierce Webb (USA). BApril 2003.

Produce a technical report for photometric measurements of flashing light, induding
derivation of the phaometric quantities applied to flashing light, measurement of light
sources, and calibration of phoometersfor flashing light

The report was given by the TCC, Y. Ohna The TC met in Beijing with 41
paticipants. The previous draft of 2002 smply described the existing three basic
methods (Form Factor, Blondd-Rey and Allard), while Modified Allard method was
proposd by D. Cousn and Y. Ohna The previous meeting was 2002 when the TC
agreed to obtain visud expearimental daa on Modfied Allard method before it can be
adopted. No expeiments, however, have been conduded since then, while theindugry
kept stressing the needs for one standad method. While there is till a lack of
measurements, dda in a pger of the US Coast Guard from the 1986 dedling with
trains of pulses agreed very well with the results of Modified Allard method. Based on
these data, the TCC proposd to adopt Modified Allard as the recommended method.
TCC wrote and distributed draft 3.0 prior to the meeting. The TC discussed this

-19-



proposl at Beijing meeting, and after long discussion, the TC agreed to adopt this
proposl, with severa suggestions The limitationsof this method were discussed and
will be described in the new draft. It was also decided to focusthis report on effective
intengty, not broadly measurement of flashing lights. Therefore, theterms of reference
will be modified and the draft will be revised accordingly. During discussion it was
noted tha the restriction to white light has to be addressed somewhere in the
doaument.

TC2-50 Measurement of the optical propeties of LED clugers and arrays
Chair: J. Schudte (Germany) AD: Vandeameersch
ML: C. Jones (USA), J. Scarangdlo (USA), Xu Gan (Singgore), J. Arens (USA), T.

TR:

ST:

Goodman (UK), D. Hakin (Belgium)

To produce atechnical report for the measurement of optical propeties of visible LED
arrays and cluders, to deive optica quantities for large LED arrays and
recommendaionsfor measurement methodsand condiions

Report given by the TCC, J. Schudte. TC met in Bgjing, attended by 17 members and
50 observers. The definition of terms Q.ED clugerOand Q.ED arrayOwas discussed
agan. Participants (especially manufacturers and users of LED clugers and arrays)
were asked to select typical objects tha need to be characterized and provide
corresponding drawinggdaa-sheets. Members are asked to make proposls on how to
measure these artifacts in regard to quantities of interest to indugry. The measurement
conditions for total luminous flux, luminance, chromaticity and homogendty, and
gpatia distribution should have highest priority. Whenever a significant amount of
heat is produced, temperature at a representative reference point on object should be
stated in addition to ambient temperature.

TC2-51 Cdlibration of multi-channd spectrometers
Chair: Richard Audin (USA) AD: John®on
ML: T. Goodnmen (UK), G. Hopkinson (UK), S. Prince (UK), Pietrzykowski (Poland), R.

TR:

Smith (USA), R. Bergman (USA)
Produce atechnical report for the calibration of array spectroradiometers primarily for
the determinaion of colorimetric and phoometric quantities, induding perfformance
characteristics , evaluation of these characteristics, calibration methodsand guidance
in theapplication of methodsfor the determination of uncertainty.
Report given by the TCC, R. Augin. The TC met in Beijing with 39 attendess
induding 10 members. The member list needs to be updaed. A new draft (Draft 2)
was presented and discussed at the meeting. It was propo%d to have changes in the
terms of reference to focusthereport more on phaometric and colorimetric quantities.
Thechanges were approved by D2 with no objection.
New TR: Produe a technical report for the calibration of detector array
gpectroradiometers primarily for the determination of colorimetric and photometric
guantities, induding peaformance chaacteristics, evaudion of these
characteristics, calibration methodsand guidance in the application of methodsfor
theddaerminaion of uncertainty.
A few other changes in the draft were agreed at the meeting. It was also suggested to
look at the materials from TC2-30. The TCC plans possible additiond meeting to
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solicit inputs by theend of theyear.

TC2-52 Addendum to CIE 121for the Photometry of Emergency Lighting Luminaires

Chair: G. Vandemeersch (Belgium) AD: Vandeameersch

ML : Antonio Corrons(Span), Allan Ottosson (Sweden), Reine Rattunde(Germany),
Christine Stratford (UK), BrunoWeiss (Germany), Lou Bedocs (UK), GiuseppeRoss
(Italy), - updaed July 2003
David Price (UK, until 1/3/2003, JohnArens(USA, until 1/1/2002)

TR: To produce an addendumto CIE publication 121 containing specific requirements for
the phobmetry of emergency lighting luminares, in paticular to provide additiond
correction factors on the relative output of the luminares at specified times of
opeation.

ST: Report given by the TCC, G. Vandemeersch. Thelatest draft went throughTC bdlot,
and was rejected by members from the UK because of a method used in the draft
concerning the total luminare luminousflux output which is not useable for lighting
designas. As this method is based on an existing IEC standad, there is a difficult
situation which mug be solved. A revision of the [EC standad isin discussion butthe
progressisundear. Theefore, it was discussed during the division meeting, whether a
report with an appendix on the minority viewpoint may be a solution. Further
discussions with members and manufacturers will take place in the near future

<Statusafter 2007D2 meeting>

In February 2008,the TCC sent Draft v5 (Oct. 2007) to the Editor requesting Division bdlot.
Thedraft was edited after discussion onafew pants, and was sent to CIE CB on20083.10
requesting Divison/BA bdlot.

TC2-53 Multi-Geometry Color Measurements of Effect Materials

Chair: Roeder (Germany) AD: John®n

ML: Mike Pointer (UK), MariaNaddd (USA), Jerzy Pietrzykowski (Poland), George
Andor (HU), Luise Rastello (Italy), Marta Klanjsek Gunde(Sl), IrenaFryc (Poland),
Allan Rodrigues (USA), Mike Nofi (USA), Danny Rich (SUSA), Thomas Dauser
(Germany), Peter Gabd (Germany), Wernea Cramer (Germany), Gorow Baba (Japan),
Ellen Carter (USA), Harold VanAken (USA) - April 2003

TR: Write recommendaionsfor the color measurement of effect materials.
Workplan:
Comparison of the DIN and ASTM standads on Multigeometry color measurement.
Preparation of an educationd sectionto combine mog interests.
Recommendaionsfrom the educationd section for the next meeting.

ST: Report given by TCC G. Roeder. The TC met in Beijing with 16 paticipants. The
new draft 3awas presented and will be circulated to all members, but as many new
guests were present at the meeting much time was spent for educationd purpo< again.
It was decided tha there will be no more education during future meetings Theterms
of reference were discussed and the structure of the report. It was stated tha it is
important to definefirst the criterionswhen multi-geometry colour measurements are
necessary. As an example, the multi-geometry colour measurements for a textured
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plastic sample was given, which shows consderable changes in colour and brightness
depending on the aspecular angle. There is till a discussion in terminology how to
describe the geometry in the best way while the differences between ASTM and CIE
could be essentially solved in favour of CIE over thelast year. Beside this, there is an
urgent need for measured data of reference materials. During the discussion it was
pointed out that, with respect to the determination of colour differences, ill a lot of
work hasto bedoneespeciadly if gono-appaent materias are taken into account

TC 2-56 CIE/I SO standad on retrorefl ection measurements

Chair: C. Miller (USA) AD John®n

ML: John®on (USA), Stratford (UK), Jenkins (Audrdia), Sorenson (Denmark), Rastello
(Italy), Ledoux (France), Frank (Germany)

TR: To prepae a CIE/ISO standad on the measurement of retroreflective materials based
on CIE Publication 54.2

ST: Report given by TCC, C. Miller. The TC met in Beijing with 6 members present.
There was much discussion on the scope and the pumpos of this standad. The TCC
will combine all further minor details during discussion into a Draft 1awhich will be
sent to the members which were not be able to participae. After discussion by email, a
Draft 2 will be prepared, which should beready for discussion during the next meeting
in ltaly.

TC2-57 Revision of CIE S014-2

Chair: A. Robeatson (Canada) AD John®n

ML: Bristow (Sweden), Hirschler (Hungay), McGinley (Audria), Pointer (UK), Ohno
(USA), Rich (USA), Schanda(Hungay), Zwinkds (Canada) confirmed June2007

TR: To revise CIE Standad S0142 (Colorimetry Part 2: CIE Standad Illuminants) to
indudellluminant D50.

ST: Report given by TCC, A. Robetson. TheTC was established at the 2003D2 meeting
in San Diego on the undestanding that it would not start work until the current
revison of S0142 was completed. With the publication of CIE S 014-2/E:2006
Colorimetry BPart 2: CIE Standad Illuminants in Decembe 2006, the work can now
begin. A first draft will bewritten within thenext 6 - 12 months

TC2-58 Measurement of LED radiance and luminance

Chair: K. Kohmoto (Japan) AD Sauter
ML: Horak (Germany), Sliney (USA), Muray (USA), Gooden (UK), Ohno (US) + others
to be agreed

TR: To prepare a CIE Technica Report setting out recommended measurement methods
for the luminance and radiance of LEDs, taking paticular account of the specific
requirements of relevant phobbiological safety standads

ST: Report given by TCC K. Kohnoto. The TC met in Beijing with 72 participants. The
TCC reported on the joined meeting of TC6-55 and TC2-58 in Ottawa last year. One
major point discussed was the definition of terms: How to define LED luminance and
its geometrical condition; How to define the phaobiological (effective) illuminance.
Draft 1 (2007-6-1) was discussed at the meeting. Among several points discussed, it
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was suggested to divide thereport into a physcal part (radiance, luminance, appaent
source etc) and a part dealing with phobbiological issues (like eye movement, actinic
gpectra, angle etc.), where the phobbiological assessment of radiance is more
important than tha of luminance. It was aso pointed out tha D6 is waiting for results
and tha the progress mug be enhanced.

TC2-59 Characerisation of Imaging L uminance M easurement Devices

Chair: P. Blattner (Switzerland) AD: Sauter

ML: To befindised

TR: To prepae a Technica Report on methods for the characterization of imaging
luminance measurement devices.

ST: Report given by the TCC, P. Blattner. The TC met in Beijing with 47 participants. A
new draft (No. 0.5) was circulated jus before the meeting. The mog comprehensve
input came from U. KrYge who presented his contribution during the TC meeting,
induding approaches for characteristics like scattered light (contrast) and linearity (f5).
There was also a discussion about spectral measurements and nonunformity effects,
which has to be continued. P. Blattner asked to resign the charmanship of this TC to
be able to concentrate on TC2-40, and nominaed U. KrYge (Germany) to take over
the TC. KrYge agreed to take over the charmanship of this TC, and it was approved

unanimoudy by D2.

TC2-60 Effect of Indrumental Bandpass Fundion and Measurement Interval on Spectral
Quantities

Chair: EmmaWoolliams (UK) AD: Sauter

ML: Heidd (Germany), Ohno (USA), Robeatson (Canada), Saito (Japan), Sauter
(Germany), Schanda (Hungay), Sperling (Germany), Steudtner (Germany), Kohmoto
(Japan), Lau (Maaysia), Zwinkds (Canada), Bastie (France), Scarangdlo (USA),
Young(USA), Woolliams (UK), Goodrran (UK) BFeb. 2006

TR: To prepare a technicd report that describes the effect of ingrumental bandpass
functions and measurement wavelength interval on spectrally resolved quantities and
provide recommendations on suitable methods to minimize the error introdued by
instrumenta bandpass fundions on spectraly integrated or weighted quantities.

ST: Ohno reported for the TCC. An email reflector was created after Braunshweig
meeting, and has been very actively used. The TC members have been confirmed and
introduced, and Woolliams produced a first draft 1.0, with members then taking turns
to add more contents. Draft 2.0 has been doneby Gardne, and 2.1 by Schanda

8.4 Reporters

R2-231SO/CIE Standadsfor the measurement of reflectance and Trangmittance

Reporter: D. Rich (USA) AD: John®n

TR: To investigate the need for convating the CIE technical report on reflectance and
trangmittance measurement (CIE 130)to ajoint ISO/CIE standad

ST: A written report submitted by D. Rich after the meeting. See Attachment 2.
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R2-28 Evaluaion of Colorimeter Spectral Responsvity

Reporter: B. Kranicz (Hungay) AD: Sauter

TR: To review new methodsfor assessing the @uality-of-fitOof the spectral responsvity of
colorimeters, particularly for use with new sources such as LEDs.

ST: Asnoreport was given for several years, D2 agreed to close this reportership.

R2-32 Visud Apperance Measurement

Reporter: M. Pointer (UK) AD: Johnon

TR: To monitor the work of Divison 1 on visud appearance measurement, which will
indudepotential new measurement areas

ST: CIE Publication 1752006,A Framework for Measurement of Visual Appearance
has now been published. This subgantial doaument represents four years hard
work by atechnical committee of over 20 active participants. This reportership
will bekept open because there was a proposl to start a new type of network
within CIE regarding Appearance which mug be decided by theboad. The
reportership may beused to expect a statusreport on thisitem jugt before the next
CIE mesting.

R2-33 Measurement of Laser-Based Projection Displays

Reporter: K. Niall (Canada) AD: Sauter

TR: To describe conagpts and methods of photometry for the comparison of laser-based

projection displays.

ST: A written report was submitted from K. Niall. Thereport oulines the characteristics of
laser projection displays and the difficulties in measurement of such displays as the
phoometer signds are pulses. The BRDF of the screen also need to be characterized. See
Attachment 3 for thedetails. Thisreportership will bekept open until it isfindized.

R2-34 Methodsfor Characterising and Calibrating Detectors in Photon Couning Regime

Reporter: M. L. Rastello (Italy) AD: Sauter

TR: To consde the emerging requirements for chaacterisation and calibration of
detectors in the photon couning regime.

ST: Report was given by M. L. Rastello. The Photon couning community is getting more
and more active. The main field of interest is single photon couning and the aim to
calibrate single phaon detectors. Possible applications are in low level signd
detection, nanobiology, security, optical communication and space. On the othe side
are different types of single phoon sources, which aso need to be characterised and
calibrated. In Sept. 2007 there will bethe 3 workshop on single phobn techniques at
NIST, followed by a second workshop at NPL in 2008. Reportership should be kept
open until next meeting where to decideto establish a technical committee.

R2-36 Measurement requirements for solid state light sources

Reporter: G. Heidd AD: Sauter

TR: To investigae the need for guiddines and recommendaions relating to the
measurement of LEDs, OLEDSs and other solid state light sources tha are not covered
by other CIE Publicationsor TCs. Specific aspects to be consdered indude guidance
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for produdion areas, high brighthess LEDs (e.g. pulsed opeation and temperature
control) and detector qudification (f' etc.).

ST: Report was given by G. Heidd. The Reportership had a meeting in Beijing with 22
paticipants. Y. Ohno made a proposl to create a new TC to develop a
recommendaion on measurement of high-power LEDs at highe temperatures usng a
temperature-controlled heat sink. While participants agreed on general needsfor new
methods for high-power LEDs, some paticipants did not agree on usng heat sink
temperature, stressing tha temperature reference should be junction temperature. In
condusgon, it was not agreed to establish a TC, but agreed to keep investigaing
appropriate methods and continue discussion by email. D2 agreed to continue this
reportership.

R2-37 Indugrial lighting requirements for aD65 illuminant

TR: To investigae the requirement for a specification for a practical D65 source for use in
indugry, paticularly thelightingindugry.

Reporter: E. Pierson AD: Vandemeersch
E. Pierson was not really active anymore in the field of lighting. He will be replaced
by Jean-Michd Deswert as D2 representative for Belgium. Pierson submitted a two-
page report in 2006 proposng to close the TC. It was kept open for possible furthe
studies on new type of sources. It was agreed to close the reportership with no
objection.

85. Liaisonswith other Divisions

Division 8 (Alan Kravetz)
No report received.

8.6 Liaisonswith other organizations

CCPR - Comité Consultatif de Photométrie et Radiométrie (Yoshi Ohno

A coopeaation agreement between CIPM and CIE was signed in April 2007 O'he Agreenert
recagnizes the regonsibilities ard roles of the BIPM and the CIE and emphaszes the need to
consult together to ersure that data related to measuremerts of light, optical radation, colour, optical
properties of materials, and photobiological and photochemical quartities are based on units
tracealbe to the Interrmational System of Units (Sl). The Agreemert also recagnizesthe importance of
the international recognition and accepgance of measirement procedures for these quartities which
can be provided through the Mutual Recaynition Arrangemen of the Intermational Committee for
Weights arnd Measures the CIPM MRA.

CCPR and its working groupsmet at BIPM in Parisin June18-22. President of CCPR isF
Henggbege. In respons to the Agreement, CCPR has J. Bastie as officia liaison person
from CIE to CCPR. Also, CIE has been designaed as an official observer statusin CCPR.
In addition, Ohno has been appointed as the liaison person from CCPR to CIE to ensure
communication between the two on the issues of quantities and units, e.g., how to handle
phoometric quantities with 10 deg observer and mesopic vision. Also on phobbiological
guantities. There are three Working Groupswhich meet every year; WG Key Compaisons
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(char, Ohno) WG Cadlibration and Measurement Capabilities (charman rotates among
RMOs), and WG Strategic Planning (char, Zwinkds). WG-KC is planning next-round
CCPR KCs, and agreed on a genegd prindples to be followed to limit the numbe of
paticipants for CCPR KCsto within 12

SO TC6/WG3 Paper, board & pulpsboptical properties (J. Zwinkds)
Thereport was given by JoanneZwinkds. Inthepast year, several 1SO standadson optical
propeties of pgoer, pup and boad, have gonefor bdlot. Therese are:

I Paper and boad: Measurement of specular glossPPart 1. 75 degree glosswith a
conveaging beam, TAPPI method.
I Paper Bdeterminaion of light scattering and absorption coefficients usng Kubdka-
Munk theory
I Paper, boad and pulp: Basic equaionsfor optical property.
I 1SO/CD 5631Paper and boad B Determination of colour by diffuse reflectance:
This standad has been issued in three pats:
I Part 1: Indoa daylightconditions(C/2 degrees)
I Part 2: Outdoordaylightconditions(D65/10 degrees)
I Part 3: Indoa illuminaion conditions(D50/2 degrees)
ThisWG hasindicated aneed for a CIE nomative reference for indoa and outdoor
illumination conditionsand the work being carried outin CIE TC 1-66, Chared by Dr.
Schanda has addressed this need by recently establishing recommendaionsfor spectral
power distributionsfor indoa daylight (ID65) andindoorilluminaion conditionsfor
D50 (ID50). TheWG has also indicated a need for a narmative reference for the
weighting tables for tristimulus calculationssince colorimetric ingrumentation for the
paper indugdry typically uses a 10 or 20 nm measurement interval. At thistime, ISO has
received special pamissionfrom ASTM to indude a copy of therelevant weighting
tablesfrom ASTM E30899 for indusonin each of theabovel SO colour measurement
standads However, the WG would prefer to cite a ClE recommended methodfor
computing these weighting tables for abridged tristimulus calculation.

I Thefive authorized laboratories for ISO TC6/WG3 (known as the OPAL Group)
met in Stockholm, Sweden, 11-12 June2007. Some of theissues tha were raised
were: theneed for ablack level calibration procedure; and the geometric and
bandpass correction procedures from 45/0 geometry, 5 nm bandpass standadizing
laboratory calibration conditionsto the d/0 geometry, 10 nm bandpass of SO 2469
commercia ingrumentation conditions

IEC TC34 Lampsand related equipment (Vandemeersch)
A written report submitted by Vandermeersch after the meeting. See Attachment 4.

| SO on reflectance and transmittance issues (D. Rich)
See Attachment 2 R2-23 report submitted by Rich.

IDA (J. Rennilson)
No report received.
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OIML (G. Sauter)
No paticular issueto bereported at this moment.

IALA (Carl Andasen/lan Tutt)

Thereport was given by lan Tutt. IALA(AISM) Internaiond Assodation of Marine Aids
to-Navigaion and Lighthouse Authorities was founded in 1957,and now based in Paris. It
provides internaiond recommendaionsand guiddines for marines aidsto navigdion
(AtoNs). It meets quadrennially (Shangha 2006) IALA hasfollowing committees. For
lightrelated matters: Aid-to-Navigaion Management Committee (ANM) and Engineering,
Environment and Preservation Committee (EEP). For IALA Lights Topics. Effective
Intengty (to provide an all-encompassing effective intendty modd for all flash shapes),
Congicuity (to provideamodd to quantify the congicuity of an AtoN (or AtoNs)), and
Synchronised Lights (synchronising several buoylights to flash together to enhance
congicuity). Ad Hoc WG (Lights) was set up in 2004 to provide updded recommenddaions
on AtoN Lights, for Colours of Signd Lights, Notation of Luminousintensty and Range
Measurement, and Calculations New Produds coming outindudes flickering light (10 Hz,
30%duty cycle), LED precision sector light (red, white and green, 10 deg arc, >5000cd),
and large LED array (60,000 cd white).

I[EC TC100(Color measurement and management in multimedia systems) (D. Rich)
No report received.

9. Proposalsfor dissolution of TCsand reporterships

TCsclosed since last D2 meeting and prior to this D2 meeting in Beijing:
TC2-16 Chaacterisation of the performance of tristimulus colorimeters (Report
published as CIE 1792007)
TC2-39 Geometric Tolerances for Colorimetry (Report published as CIE 176:
2007)
TC2-45 Measurement of LEDs - Revision of CIE 127 (Report published as CIE
127:2007)

During the 2007Division meeting it was decided to close:
TC2-42 Colorimetric Measurements of visud displays. Closed due to inactivity.
Related activity will continueunde a new reportership.
R2-28 Evaluaion of colorimeter spectral respongvity. Closed dueto inactivity.
R2-37 Indugria lighting requirements for a D65 illuminant. A report was submitted
in 2006with no TC proposl, and activity completed.

10. Proposalsfor new TCsand reporter ships

There were onenew TC proposal and two proposls for reportership. D2 decided to
establish thefollowing TC and reparterships
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TC 2-62 Imaging-photometer-based near-field goniophotometry

Char: Walter Steudine (Germany) - AD Sauter

TR: To prepae a CIE recommendadion on the methods for characterization and
calibration of imaging-phobmeter-based near-field goniophobmeters and for
determinaion and convasion of phobobmetric data of lamps and luminaries for both
near-field and far-field applications

This TC was proposd by Steudiner that such new type of indruments are starting to be

used in the indugry and a technica recommendaion doaument is needed. D2 voted to

establish this TC with no objection. Possible members should contact Walter Steudtner.

R2-38 Measurement of spectral properties of photometers and colorimeters

Reporter: Jangen Pan (Ching)  AD: Sauter

TR: Investigate the measurement conditionsfor spectral respongvity of colorimeters and
phobmeters, with special accountfor determination of f,0

This reportership was proposd by J. Pan, who addressed that f,Ovalue varies

significantly unde different conditions(angle of inddence, spaial uniformity,

temperature, etc.) and expressed a concern tha there were no measurement condition

requirementsin the TC2-16 doaument (already published) and also in TC2-40 draft. He

propogd to investigate the characteristics of photometerys and colorimeters further for

thef,Oissue D2 agreed to establish this reportership with no objection.

R2-39 Display measurement standard - liaison with ICDM

Reporter: Ken Vassie (UK)

TR: Liaise with Internationd Committee on Display Metrology (ICDM) and report any
needsfor action by CIE D2.

Thisreporterhsp was proposd as aresult of the discussion for TC2-42.

103 New Liaisons
No new liaison fundionshave been established.

104 Changesin TCsand reporterships

¥ Thechar of TC2-40ischanged to Peter Blattner (Switzerland), dueto death of R
Rattunde
¥ Thechar of TC2-59is changed to Udo Krueger (Germany), dueto Blattner® taking
on TC2-40.
¥ TheTR of TC2-51 (Cdibration of multi-channd spectrometers) is changed.
New TR: Produce atechnical report for thecalibration of detector array
spectroradiometers primarily for the determination of colorimetric and
phobmetric quantities, induding performance characteristics, evaluaion of these
characteristics, calibration methodsand guidance in the application of methods
for thedeterminaion of uncertainty.
¥ TheTR of TC2-49 will be changed to limit the scope to measurement of effective
intengty only. Thenew TR will befindized by the TC.
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11.General issues (DD Y. Ohno)

11.1. Future D2 Symposa

It was already agreed last year to have next symposum in 2008in Turin, Italy, hosted by
INRIM. The subject was planned to be LED measurement. J Schandaannouned that next
CIE Midterm session is plannal to be hdd in Budaest, Hungay in spring 2009and a Solid
State Lighting conference is plannal as the conference part. This will indude sessionson
measurements of LEDSSSL He invited active participaion of Divison 2 in the 2009
conference ingead of holding a LED Symposum in 2008 D2 agreed to accept his
invitation. Therefore, D2 agreed to have a Symposum for 2008focusng on different topic
with a focus on imaging phobmeters and colorimeters, spectral measurements and f1'
characterization, near-field goniophobmetry among other topics.

112. Future Directions for Measurement R& D

This topic was not discussed this time.
12.Future D2 Meetings

2008: D2 meeting will bein Toring, Italy, hoged by INRIM, in conjundion with a D2
symposum described above (Advances in Photometry and Colorimetry). The week of
July 7 is consdeed, andto beofficiadly announed soon.

(Thesymposum s scheduled for July 7-8, and D2 meetingsJuly 9-11.)

2009: D2 will meet in Budgpest, Hungay, in conjundion with the CIE Midterm session
as described above A conference on solid-state lighting planned for the Midterm will
replace the LED measurement symposum origindly plannad. Last week of May is
consdered.

2010: open

2011: Sun City, South Africa (27" Quadrennial Session)

13. Any other business

1) Question from Div. 4 meeting regarding the measurement of the maximum luminous
intengty of aluminaire at certain angles, where nolightis coming out Uncertainties
should be given here as absolute values, but it is an nonlinear problem, as no negaive
values are aloud. Further discussonsmay be arranged by email.

2) Dong-HoonL ee annaunced NEWRAD conference (13.D16. Oct., 2008 andinvited
al paticipants.

3) Ken Sagawa (D1) gave a short presentation on the proposd definition of age-related

luminance, which will bea pat of CIE/ISO joint standard being proposed for
accessibility design. As this concernsissues of quantities and units, Sagawa asked for
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comments from D2. A problem was raised from Sauter and there was some discussion.
It was agreed tha awritten respong from D2 will be provided later on.

14. Adjournment

TheDivison 2 meeting adjoumed at 17:30, July 11.
Attachment 1 Agendaof 2007Div.2 Meeting

Attachment 2 Reporter R2-231SO/CIE Standardsfor the measurement of reflectance and
trangmittance (Danny Rich)

Attachment 3 Report on R2-33 Measurement of Laser-Based Projection Displays (Keith
Niall)

Attachment 4 Liaison Report - IEC TC 34 (Guy Vandameersch)
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Attachment 1

2007 Division 2 Meeting
Beijing, China
09:00 — 17:30, 11 July 2007

Agenda

Attendance list, apologies
Introdudions
Approvd of agenda
Approvd of the minutes of 2006 Division meeting
Director'sreport
Secretary's report
Editor'sreport
Progress reports from Technical Committees, Reporters and Liaison Persons
8.1. Assodate Director Sauter and TC charpesons
8.2. Assodate Director Vandemeersch and TC chairpersons
8.3. Assodate Director Johnsn and TC charpersons
8.4. Reporters
8.5. Liaisonswith other Divisions
8.6. Liaisonswith othe Organisations
9. Proposlsfor dissolution of TCs and reporterships
10. Proposis for new TCs and reporterships
11.General issues
11.1. Future D2 Symposa
112. Future directionsfor measurement R&D
12. Future meetings
12.1.2009
122.2010
123.2011
13. Any other busness
14. Adjoumment
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Attachment 2

Reporter R2-23 ISO/CIE Standards for the measurement of reflectance and
transmittance

There have been no new standards on the measurement of reflectance and tranamittance.
Technical Committee TC 2-39 had its report and recommendaionspublished in 2006. Tha
report makes significant recommendaionson establishing specificationsand tolerances for
the geometry of spectrophobmetry for regular and diffuse spectra tranamittance and for
diffuse and biconical spectral reflectance factor. Those recommendaionsshould be
congdered for submission as a Division 2 standad to supplement theDivision 1 standard
derived from Publication 15 on Colorimetry or perhgpsbeincorporated into the standad the
will beissued based on Publication 15.

SO 136550n the measurement of thereflectance factor and color of printingis still unde
revison. In addition to the problem of the measurement of thereflectance of nonroptically
thick materials, where the measurement radiance may propagae horizontally away from the
measurement aperture or throughthe specimen and bereflected from the backing into the
measurement aperture, they now have come to where theinformation and recommendaions
of CIE Publication 163 have forced them to definea measurement condition that is currently
unatainable. This conditionis described as Measurement Condition M1 in which the
ingrument source shdl bea D50 simulator with asimulationindex of BB or beter, as
described in CIE Publication 51.

SO 5 series has been completely revised with new, clearer specificationsof the
requirements for dengty usng spectral reflectance or trangmittance measurements and then
numerical convasionto 1SO Status Dendty (trangnission dengty or reflection dengty).
The series was scheduled to go to ballot in thefall of 2006butwas hdd up. It isnowbeng
prepared to bebdloted in thefall of 2007.

Thereisaneed to continueto monitor the advances of thel SO and CIE looking for the
oppotunity to set up aTC to develop a standard on the measurement of spectral reflectance
(either regular or diffuse) and tranamittance (either regular or diffuse). Ascan beseen from
thebrief literature survey diffuse reflectance measurement systems are beng utilized in
many areas of study, mog especially in the study of human tissue defects and diseases. This
remainsan area where the CIE should take a clear lead in defining propea measurement
techniques, configurationsand standards.

The CCPR-K5 key comparison of diffuse reflectance is shown as having completed the
measurement phase but not the andysis and publication phase of the compaison. The
results of this study will certainly provide valuable information for revision of aDivision 2
standad on the measurement of diffuse reflectance and theissuance of astandad on such.

Respectfully submitted,
Dr. Danny C. Rich
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Attachment 3

Report on R2-33 Measurement of Laser-Based Projection Displays
Keith Niall
June29, 2007

Laser based projection displays are relatively new. Such projectors congst of laser beams
tha are scanned and synchronousy modulated. A paticular feature of the laser display is
the very short lifetime of the pixels. Each pixel produces light only for the very short time
during which the laser beam passes over it. These short trangents make the measurement of
the propeties of images produed laser displays more difficult in comparison to
conventiond display devices. The wisdom of extending conventiond methods of
measurement to these displays can be questionad. Conventiondly, the evaluaion of the
brightness and contrast of a display is done with a telephobmeter. The telephobbmeter
congsts of an imaging lensthat projects theimage of the scene on a detector and pupils tha
define the envdope of the effective input beam of light In the context of display
characterization, the telephobmeter is pointed on a small part of the display screen and it
collects rays coming from this observation zone. Only a fraction of the optica power
reaches the detector of thetelephoometer. In the case of laser displays, the optical signd is
difficult to measure since it is relatively weak and containsrapid trangents.

As an dternae method rapidly varying optical signds can be measured accurately,
provided they are sufficiently strong In order to facilitate the measurements of the
characteristics of laser display images, the detection paradigm mug be changed in order to
enaure a larger optical signd on the phobddector. A proposd aternae method aims at
achieving this god. This method involves measuring the irradiance (optical power per unit
surface) in the plane before the screen. The radiance or luminance is then deermined by
computation usng the measured reflectivity properties of the screen. In the proposd
method, the irradiance is measured at different points in the plane or surface located
immediately in front of the surface nomally occupied by the screen. The test patern
proposd for the measurement is a checkerboad. Theirradiance measurement is peformed
in the middle of each bright squae. For each sampling postion, a first measurement is
performed for the maximum value of irradiance, and a second one is peformed for the
minimum valuewith areverse video test patern.

Some modan screens possess microgdructures allowing control of directiond scattering
propeties. For such screens scattering propeaties genealy depend on illuminaion
direction. The mathematical representation of the screen'sreflectivity propeties tha is used
for the luminance computation is the Bidirectiond Reflectance Distribution Fundion
(BRDF). The BRDF gives the reflected radiance per unit of inddent irradiance for any
reflection direction and any illumination direction. Specialized devices exist that alow the
efficient measurement of the BRDF spectra distribution. The methodinvolves that a part of
screen be sacrificed for the BRDF measurement. Having the spectra BRDF of the screen
and a sampling of the screen irradiance, the luminance may be determined for any observer
postion and any point on the screen usng a dedicated computer program.

Many practical condderations should be addressed for implementation of the proposd
method. Parasitic light may have significant impact on the results. Both spaial and tempaoral
samplingsof the optical signd may aso introduce errors if they are nat doneappropriately.
Paragitic lightis generated bath by the projector itself and by the environment. Veiling glare
comes from the undesirable reflectionson the lens surfaces and on mechanical parts of the
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projector. It increases with the total amount of optica power contained in the projected
image Ambient illuminaion and the back reflection on walls and ohjects are the two main
sources of parasitic light generated by the environment. Such parasitic lightis environment
dependent. Parasitic back reflection occurs when light coming from the screen is reflected
back toward it by walls and objects. The paradtic light affects condgderably the image
contrast since it addsa backgroundintendty on the screen. The checkerboad test paternis
chosen in order to generate the unavoidable veiling glare tha is representative of a normal
image Such test patern contains about hdf of the maximum available optical power and
geneates about hdf of the maximum possible veiling glare. Choosng a patern with less
optical power would reduce the amount of veiling glare and result in an estimated contrast
not representative of the contrast for a noma image Signd dederioration due to
environment paasitic light changes from place to place and is a problem for standad
measurement. Fortunaely, there exists simple techniques to overcome such problems. The
contribution of the environment dependent parasitic light may be measured and then
subtracted from the useful signd. This may be done by puting the phobdedector in the
shadow of a black opagquemask. Thelight from the projector (induding theveiling glare) is
blocked and only the ambient illuminaion and the parasitic back reflection can reach the
photoddector.

The sampling process required for the characterization mug be adgpted to take into account
the spatia distributon as well as the tempora fluctuaions of the phenomenon to
characterize. Care mug be taken to avoid problems related to the pixelization of the image
and fast variationsdueto scanning. Depending on the laser display technology, there can be
dead zones in between pixels or ingde each of them. Such peiodic structures may induce
measurement errors when the detector dimensons do not indude an integer nunber of
structure periods Depending on therelative postion of the phobdeector with respect to the
pixel array, more or less dead zones are induded in the effective area of the detector. This
means that the signd is thus dependent on the detector postion with respect to the pixel
lattice. These potential spaial sampling problems can be avoided if simple rules are
respected. Those rules concern the nunber of pixels contained within the detector's effective
surface, the shgpe of the detector and its orientation with respect to the pixels.
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Attachment 4

Liaison Report - IEC TC 34
Guy Vandameersch

IEC TC34 Clamps and assodated equipment E is the world standadisation body dealing
with the safety and the interchangesbility of lighting produds. Normally the TC relies on
CIE for al phoometric peformances or lighting requirements except for emergency
lighting where lighting is safety. For photbmetric measurements it refers totally to CIE. At
the Berlin meeting Octoba 2006, TC 34 reconfirmed its interest in the work of CIE and
maintained Guy Vandameersch as liaison member.

To mention specially for 20062007is thework in thefield of emergency control gears and
luminares. End 2006 IEC standad IEC 61347-2-7 CParticular requirements for d.c.
supplied electronic bdlasts for tubular fluorescent lamps for emergency lighingOwas
published: This standad officiaises for the first time EBLF (Emergencency Ballast lumen
factor) as the main parameter for the chaacterisation of the emergency lighting
performances of a control gear. However alignment problems exist with the older and well
recognised |EC 605982-22 Q_.uminaires for emergency lightingQand intendve work in this
field continues within two specific pands. Guy Vandameersch is member of the two
pands.

Other recent publication or new projects to mention:

-IEC624422 (project): Lamp control gear B Part 1: Method of measurement to determine
energy consumption of bdlast-lamp circuits and Part 2: Ballasts for fluorescent lamps B
Performance requirements B Energy labdling and minimum energy performance standads
(MEPS) requirements.

-IEC 62031(poject): LED Modules : Safety

-IEC 613472-13 Ed.1. Control gear for LED modules. Safety requirements

-IEC 62384 Ed.1. Control gear for LED modules. Performances

-IEC 62386 Ed.1. Digital addressable lighting interface

-IEC 605982-14, Ed.1 (project): Luminares for Neon-signsand Similar Equipment

-IEC 605982-27, Ed. 1 (project): Luminares for furniture
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