
Minutes of teleconference meeting of the IEEE P1789 
Date: 2/4/2011 

Start time: 12:00 PM 
End time: 1:00 PM 

Attendees: 
Bob Altkorn, Sam Berman,  Kuuipo Curry, S. Pekka Hakkarainen, Jiao Jianzhong, Susan 
Larson, Brad Lehman (Chair), Naomi Miller, Yoshi Ohno, Michael Poplawski (Vice Chair), Gene 
Rider, Arnold Wilkins,  
 
 
1. The agenda and the last meeting minutes were presented with typing corrections noted. The 
meeting minutes were entered without any objection. 
 
2. The Education Subcommittee presented an update on its activities: 1) Its  paper at the IES 
ANNUAL CONFERENCE, November 7-9, 2010 in Toronto will soon appear in LEUKOS (the 
journal of the Illuminating Engineering Society). 2) Brad Lehman will present a tutorial on LEDs 
that includes flicker issues, among other topics, at the upcoming IEEE Applied Power 
Electronics Conference in March, and 3) The Hazard Analysis subcommittee submitted an 
abstract for review to 3rd European Conference on Injury Prevention and Safety Promotion in 
June. The hope is that the paper would lead hazard analysis experts to become more involved 
in LED lighting hazard analysis.   
 
3. Gene Rider, co-chair of the Hazard Analysis subcommittee, presented its subcommittee’s 
progress.   Leaders of the subcommittee flew to several key researchers to interview them in 
person in order to better understand the key influential parameters for biological effects of 
flicker. Specifically, interviews with Arnold Wilkins (London), Jennifer Veitch (Ottawa) and 
Michael Poplowski/Naomi Miller (Portland) took place.  They are planning to also meet with 
other researchers that have performed related research in the field.  Next week they hope to 
meet with Sam Berman (San Francisco area) and David Sliney (at Intertek’s research center). 
After these in depth interviews, the subcommittee feels fairly confident that they will be able to 
create a draft report for their subcommittee’s review in mid-March. After the subcommittees 
edits, it will be presented to the IEEE PAR1789 group.  
 
4. Michael Poplowski, chair of the Defining Measures for Flicker subcommittee, announced that 
his group will begin to have weekly telecons starting next week. He has prepared three power 
point presentations that he will present to them. Also, it was decided that the IEEE PAR1789 
group will first work on developing the metrics for flicker.  Several members of the IEEE 
PAR1789 committee are also on the IES working group that is beginning to develop photometric 
measurement standards. The two groups will work together on creating a comprehensive flicker 
measurement setup, but the report will likely be written by IES. The option of IEEE PAR1789 
describing flicker experiment measurement approaches/standards was left open, in case the 
IES group did not include the required information into their subsequent reports.  
 
5.  A discussion was led by Sam Berman on his literature search of flicker perception, 
particularly when there are eye movements (saccades). A draft white paper was written by 
Berman and passed around to members on IEEE PAR1789. The report presented calculations 
showing that flicker perception during eye movements could occur up to frequencies of 2kHz 
light flicker with 100% modulation depth.  The analysis was derived based on research from 
Fukuda (1979) who studied flicker perception during controlled eye movements from relatively 
small size light sources.   Arnold Wilkins reported that his pilot experiments seem to closely 
match the calculations by Sam Berman in terms of the perceptions around 2KHz.  Then, it was 



clearly explained that the experiments are not suggesting that the flicker would be perceived in 
a room that is approximately uniformly illuminated by flickering lights at these high frequencies 
or even at lower flicker frequencies, but that in conditions where there was an abrupt positional 
change in luminance it was possible to create situations where flicker could be perceivable 
during eye movements that spanned the luminance change.  Yoshi Ohno mentioned that they 
have a room illuminated with 120Hz flickering LEDs at NIST, and they did not notice any 
perceivable flicker sensation. This was consistent with the technical discussions on flicker, but it 
was suggested that in certain situations during eye saccades, flicker perception may be 
noticeable. Sam Berman and Arnold Wilkins were encouraged to work with NIST to suggest 
some experiments in the NIST room. It was also mentioned  that biological activity due to flicker 
that was not directly perceived has been previously reported at frequencies above 120Hz, which 
is normally thought to be well above critical fusion frequency. 
 
 

 
6. Meeting was adjourned with the plan to reconvene in the third week of March. 
 
 
 
IEEE Approved Scope of PAR1789 (any modifications must be approved by the IEEE 
Standards Board of Governors) 
The scope of this standard is to: 1) Define the concept of modulation frequencies for LEDs and 
give discussion on their applications to LED lighting, 2) Describe LED lighting applications in 
which modulation frequencies pose possible health risks to users, 3) Discuss the concept of 
dimming of LEDs by modulating the frequency of driving currents/voltage 4) Present 
recommendations for modulation frequencies for LED lighting and dimming applications to 
protect against known adverse health effects. 
 
 
http://grouper.ieee.org/groups/1789/ 


