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Method to Evaluate Flicker Phenomenon Associated with Lighting in Moving Images Recorded
by High-Speed Cameras

£ HZ HATAYuki 38 J¥FB HIGASHI Hirokuni

AR—YHRREREEDVT L —BECERET 2/ N\AAE—FAASIE, BED#EEZADRELNOEL
RETED, TDfesh, ADRETIET I vA— (B520E) BHRALGVERBRIETE, N\1AE—FHXS
TIRELEBEICESDENRABTEN G S,

RZ5A47v7 (%) 1&, NARE—FAXASDTL—LL—EBBREDKENORERERC) YTV
EHBEDESDEICERTHILZHESHICL, TORFREZEENICKR LT, BIC, BRBEBIZRVNT
SoDERREZHETDHEZHRKE L. TOAED, NAAE—RAASDBEEFBEICESDENRAEW
FRRASR B ARGt I A L TCEMGILE, RERICKOTHERL T,

In recent years, attention has been focused on high-speed cameras that provide higher temporal resolution than the human
eye, allowing viewers to watch super-slow-motion replays of important scenes in sports broadcast programs. However, the phe-
nomenon of flicker sometimes occurs in such super-slow moving images recorded under artificial lighting, even when this flicker
is invisible to the human eye in the actual illuminated scene.

Toshiba Lighting & Technology Corporation has quantitatively clarified the relationship between the flicker phenomenon and
two variables: (1) the frame rate of high-speed cameras, and (2) the frequency and ripple factor of the optical outputs of lighting.
Utilizing these results, we have developed a method capable of detecting whether flicker will occur by means of frequency analy-
sis. We have conducted verification tests and confirmed that this method is effective for the design of lighting products that will

not cause the flicker phenomenon in moving images taken by a high-speed camera.
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Flicker in moving images recorded by high-speed camera
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Outline of subjective evaluation experiments
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Set parameters of high-speed camera and PC used in experiments
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Variables related to experiments
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Experimental conditions for acquisition of moving images
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Relationship between probability of flicker occurrence and frequen-
cy divided by frame rate (f/ FR)
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Flicker threshold of f/ FR for each ripple factor
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Method to evaluate flicker occurrence from frequency and ripple
factor of optical outputs of lighting
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Hypothesis of flicker evaluation from optical outputs of lighting
products consisting of multiple frequency components
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Results of flicker evaluation of lighting products
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