
TLM METRIC DEVELOPMENT 

Abstract 
The workshop will discuss the development of metrics for temporal light modulation (TLM) and temporal 
light artefacts (TLA), including research and standardization needs for modern LED-based lighting, the 
lack of a metric for the phantom array effect, and whether non-visual effects, demographic factors, and 
lighting-system dimming should be considered in regulation. 
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Workshop description 
A decade ago, the CIE Stakeholder Workshop for Temporal Light Modulation Standards for Lighting 
Systems was held in order to speed up the process of developing international standards in an efficient 
way while preventing overlap and duplicate effort. As summarized in the report published as CIE TN 
008:2017 (CIE, 2017), this Stakeholder Workshop held in 2017 in Ottawa identified gaps in 
standardization concerning TLM and developed a roadmap intended to limit undesirable TLM from 
lighting products and systems by achieving, through collaborative effort, evidence-based international 
standards. In 2022 the CIE symposium on advances in the measurement of temporal light modulation 
was held in Athens, Greece. 

This conference workshop reviews the progress in research and standardization made since the CIE 
Stakeholder Workshop and the CIE symposium within respective scopes and discusses remaining gaps. 
This advances relative to CIE TN 006:2016 (CIE, 2016) are rendered by CIE TN 012:2021 (CIE, 2021) 
and CIE 249:2022 (CIE, 2022), and the Committee Draft of TC 2-89 (CIE, 2026). 

A focus will be given to the ongoing CIE Research Forum 2 “Matters relating to temporal light 
modulation”, discussing key findings, open questions, and future needs related to the measurement and 
evaluation of temporal light modulation and temporal light artefacts. This status review will also consider 
the current ballot draft of normative documents, i.e., from CIE TC 2-89 and IEC, which are expected to 
be published prior to the 31st Quadrennial Session of the CIE. 

Aspects of the open discussion will be the potential need for further or revised regulation, i.e. dimming 
and multi-channel lighting systems (multispectral or spatial channels); whether a potential metric to 
assess a stimulus which spectral distribution fluctuates with time (relative spectral distribution, leading 
to chromatic flicker or colour flicker, i.e. named as temporal colour modulation in the project EMPIR 
MetTLM) need to consider also colour rendering; as well as a potential advancement of the metric for 
stroboscopic effect, the metric for phantom array and consideration of non-visual effects of TLM. 

The target audience includes experts from CIE Division 1 and 2 and of IEC, researchers investigating 
TLM and TLA, manufacturers of lighting products, regulatory bodies, and participants of the CIE 
Stakeholder Workshop 2017 and CIE Symposium 2022.  



The workshop will be organized in two parts, covering the following topics: 

1. Overview, progress review, and examples (45 min) 
• Brief introduction to the state of the art in TLM assessment, regulation, and 

achievements and work implemented in related technical committees of CIE. 
• Scope and aspects of the ongoing CIE Research Forum RF-02 “Matters relating 

to temporal light modulation” 
• Review of the roadmap of the CIE Stakeholder Workshop for Temporal Light 

Modulation Standards for Lighting Systems held in 2017 
• Challenges in characterizing TLM and TLA-Metrics of modern LED-based 

lamps/luminaires and multi-channel (multi-beam or multi-spectral) light sources 
 

2. Discussion (45 min) 
• Open discussion on challenges and lessons learned, to identify research needs 

regarding reliable assessment of TLM and TLA metrics and measurement 
protocols 

• Need for further or revised metrics and regulation, i.e., considering also (further) 
demographical parameters and dimming. 

• A potential metric to assess a stimulus whose relative spectral distribution 
fluctuates with time (temporal colour modulation) 

• Outlook to follow-up research (identifying organizations/institutions, funding 
sources, upcoming research projects) and prioritize where to go: TLM and TLA 
metrics above 2 kHz, moving observers (e.g. phantom array effect), technical 
specification and classification of TLM measurement devices… 
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