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cTemporaILightArtefact (TLA) :
-Temporal : FFER;HARY,EFR ; Lightt ; Artifacts : 8] FFRBEKTH
B 1BE B ABIRZR

Stroboscopic effect

Flicker I‘/‘—U:/% ﬁ”ﬂ&&&z

PE 5 /_;: 2 N =
P iEb: P PEAHE £ svm
RIZVCRYEERUIBZRE] 7

~0.5 Hz to~ 80 Hz ~ 80 Hz to~ 2 kHz 2
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ninZEEE R : IECTR 61547-1122015F4 %

hl

®

« 5| A : IEC ShortTerm flicker indicator (P..‘M) *FM T2 FEERE ( full approach )

IEC TR 61547-1:2015 © IEC 2015 -1 -
Voltage flickermeter
voltage
Apply stable a.c. mains source via B i o
reference impedance U+ AL’|EUT A - measure
» - —» P,
60 W st
60 W inc. lam
inc. lamp Eye-brain ( P)
EUT = model model
Apparatus
/ *JEC TR 61547-1

Fi 1a - Volt fluctuati ission test IEC 61000-§-3, _2_
O ising the IEC voltage flickermeter IEC 61000-4-15 + [EC 61000-3-3
_ +IEC 61000-4-15
Apply a.c. mains
voltage fluctuation L+ AL|cyt light flickermeter
corresponding to i
Py light
(60 W inc. lamp) A Eve-brai measure
cow EUT = Lighting V/S/bl/ll"y limit:
U+ AU Pog=1 equipment e PSZ‘LMZ 1
(50 % probability
Figure 1b — Voltage fluctuation immunity test specified in this technical report for an average
Figure 1 — The full EMC approach for mains voltage fluctuations observer)
Fst
+ . oW ;
INGE - ¥IEJME (Flicker <80Hz) - E&HBIECTR 61547? (A BT Pst(short-term flicker

metric) W A NIEE - FH PstLMEREHE R &R E EA T KA LED IR BB &= ma ' (H AY P9 4 -
BES]L - 17
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« 5| A : Stroboscopic Visibility Measure ( SVM) 5EE0IREE

] n%ﬁjﬁ:
SERFE: 80 — 2k Hz
EHIE RIS 22T

/EJE'fT/EJfD/E E/J
Z1E(>1%)

43 R B R =

TEUESN

B—EARERERE (Cm) MEENE—ERT
REMZ (Sm) NN ( Sensitivity curve )

o] B EEHH

2RSS LA RIRRICE{ERYA R ELAE

ARERUT :

0.25

02

c 3.7
75(e)
m=1 Sm

=
& o1
]
v
0.05 ‘
i
200

400 600 BOO
Frequency (Hz)
Fourier components

enargy

&
W\W }‘TE)EEE%FE?E’JHMEE &
SVM —3</ 3 |

Maprth (3]
E oM oO®E 24 = ® =
A |

)

i i !
W 4N ED O HD D THD 140 CED D 0
Frespaetzy (H)

Sensitivity curve
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- RBIA - BAEM - MEELRCAIASSIST
IEEEstd 1789-2015 IEEE Recommended Practices for Modulating Current in High-
Brightness LEDs for Mitigating Health Risks to Viewers

100 -IEEE 1789093 : =2 7ERAMBENRE% -

-IEEE 17899 A & :
1) FARAMD (IBEE ) RFESY - RAEERK
MERRE - EGI TN  EMMD - BEATE

R PO & -

Magnetically Ballasted HPS —>»#

Magnetically Ballasted Fluorescent

CA Title 24 proposed limit

Incandescent
= \)i IEEE 1789 Low Risk
& | | ] == 2) REAKERE  BPAeRrBEREEANIRH
s z R EWIEEE 1780 BAARIRN - BEAGAHIE |
'g IEEE 1789 No Effect
5 Electronically Ballasted Fluorescent =¥  IEEEREERT 2017 FRE(EFT %45 -
.g 900 . y . . : . .
2 800~
1 4 g7110
1 < 600}
< 500
E 400
3 300 ‘
200+
100 L
| ° Tir(r)ugs(s) o0
(e Flicker Yo G Stroboscopic Effect gy 900
800
0.1 / ! ! 57 ‘
= 600}
1 10 100 1000 2 o
Frequency (Hz) e | 19
LTE : HEEEEREHERHEEHE (NEMA ) 2015F6ANBNE = -
1000 061 CL:JZ 063 0&)4 0“05 0.06 Qb? 0.63 0.09 0.1

Time (s)
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B 5B = Y E s B IB A48

® ®

BRH
« 5 CIE TN006-2016 &IEC TR 61547-1

=B - RIRRAIININ
*ERFHCEC Title 20, April 2017, 18 E{EZ=22EEMD = 30 % spec up to 200 Hz

Flicker Title 24, part 6. Joint Appendix 10 (2015), tested at both Ciptional
100% and 20% cuiput. Lamps with & percent amiplitude
madulation {percent flicker) less than 30 percent at
frequencies less than 200Hz shall report “yes” for
Teducad flicker operation” described in s=ction 1606,
othenwise report “no.”

ZEl-ERERIRZE
« ENERGY STAR Lamps V2_0 Revised OCT-2016 _A?
» ENERGY STAR Recommended Practice - Light Source Flicker ( Dec 2015  §et//%

revised )
- RAMRE RELHEBESE  WEHFEE (%) - OEIEE (EIELE) -

12.4. Flicker:
Methods of
. Measurement . .
Lamp Type ENERGY STAR Requirements e (T Supplemental Testing Guidance
Documents
All Lamps Lamp average light output periodic frequency, Measurement: Sample Size: 1 lamp per dimmer.
Marketed As highest percent flicker, and highest flicker index ENERGY STAR
Dimmable shall be reported. Recommended See Section 8 of the Recommended
Practice - Light Practice - Light Source Flicker, for 20
Source Flicker reporting information.
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) it DR R PSR T T8 2

BABRFRERBINAZRAVIRBEZRKAZIRY ; M

! V; MefBF R EREREE - KB5%R
PSR FE (shutter) W& 1& -
7\ A\ A\ ~ ™
‘-.I II!' \ a \ / \Q / \ , — ‘-\ ‘
\ , \ of / ‘ ' ;1": w' @ ; /fl
\/ v Y -
Rolling Shutter Total Shutter
- REARBFREOOIUGEEM—SAGEER - B2 AS 0 EAIEN - BE
ME—ENELE - EMERBEE2FH  feie refeEmesE "1Ea" !
- lElEEEERMEAESERE, MIBEGKREFEAR!!
HRFILE 148 (2232 ) : http://www.diyphotography.net/everything-you-wanted-to-know-about-
rolling-shutter/ -
RPINFE 48 (F3) : http://www.nphoto.net/news/2012-09/25/858d44e576553cc0.shtml
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RIESC "RIR a1 AR @R EARG

1)?%’*%5%%‘ - BIRAZEIRAFR BRI HI L IR R
2);2 AP RPN T8 ;
NEEFTSERRERNEIEES  TBARNERENEE -

Hei /1t - M e SRR ERKBEREDRHEEMIPIE/SRETAIGEE - cJLUAIPst LM
HMSVM -

M A B E 1 RAFD B IR GE - aeis ki i [BAE ] 00k Hz, O] 7 HE RAF (L0 REIE AT TE |

IZIT/EJE//Q%Q
KR E RSB TE ;
AR PRt (PF) - POEISE (FI) ~ AEEE (MD) ( ??T:.\IEEE/EE )
HEBEDEE (FECECER)
Pst (5 &IEC TR 61347-1) -
SVM ( % &CIE TN006-2016 ) -
Mp ( & ASSISTH#E )

I:IH

ANERERNGEZERANCENmE

o

MK350N Premium
Spectrometer
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% #8 Flicker Index ~ Percentage Fhcker
22 & [EC/ASSIST/ENERGY STAR/VESA X £
Fliucker @& ® 8 &

PSRN EERITRETE:Si:
XM FE N

EMBoH - @S AKA TS A @A S
Lightwave & FFT

IEE
hierv\ Star ﬁ’f\ﬁq#%i’*%iéﬁéﬁm 8H o, ?

Y

0‘ W o W
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700N
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: Example-1: effect frequency @ MD = 50 %

Flicker vs Stroboscopic effect

LEFT RIGHT
WE1 Calc | Megs WE2 Lale
Square modulation | P 653.20 [ 62.21 Square modulation [ 0.05 | 0.05
Freguency = 30 Hz SV 0.8 0.87 Freguency = 100 Hz SVM 2.49 2.46
Duty cycle = 50 % Fl 0.25 0.25 Duty cycle = 50 % Fi 0.25 0.24
MD (%) | 50.00 49.71 MD (%) | 50,00 | 49.70
Flicker is visible Strobo is visible
Wiavefom 1 WaveTorm 2
2 2
1.8 1.5
_§ 15 % 15
%.1,.1_ [ [ - [ %1.4 [
E 12 E 12
2 1=
2 £ 1
gn_f EIZI.B
%n.E Eu.e
EDA _ - — _ - EIZI.I-
02 0z
ED 0uias (1] oS o2 I:ll:I 0.05 (18] 015 a2
Time|s) Time(s)
o] 5 p5 yit o] RSVM#ERIRY &
thim  IEARRBIBAIL 28 - BLAARSEERRE 7 MtEABIRVIRSE | B FNISERIRIUE! -

Conclusion proved: different phenomenon related to different frequency based!
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Example-2: Flicker & effect frequency @MD =5 %
FLICKER: effect of modulation frequency

LEFT RIGHT
LWES Calc | Maas WE4 Calc
Square modulation [ 11.81 11.62 Square modulation P M 0.52 0.52
Freguencz =15 Hz .EVM 0.04 0.04 Freguencz = 50 Hz _SVM 0.07 0.07
Duty cycle = 50 % Fi 0.03 0.03 Duty cycle = 50 % Fi 0.03 0.02
MD (%) | 5.00 5.14 MD (%) | 5.00 5.13
Flicker is visible Flicker is not visible
Wavefom 3 Wawefom 4
2 2
1.6 18
ERE: S1s
D14 =4
v g
512 B2
a2 L=
2 1 1 f = £ 1 .
@ T
# nE Ens
] 8
5 05 Eu.s
EDA EEI.-!-
02 (1]
ED 0.0s [1] 0is o2 I:llZI D05 0.1 015 2
Times) TIme(s)

o] 5B PO A o] BRI

#oom . TEPQIMESAERA - 3AR(E ( ~15H2z)iS - HEEER SRR (50Hz ) - EA S AR ZIPIHEE!
Conclusion proved:in flicker frequency range, it is more visible in lower frequency
(~15Hz) vs. higher frequency (~ 50Hz)
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Example-3:48% - MD—1x - AN EA—1&

11 STROBOSCOPIC EFFECT: Duty Cycle
LEFT RIGHT
WF15 Cale Meas WF20 Cale Meas
Square modulation [ .13 010 sguare mogdulation E. 0 [{F! [{F!
E ooy =100 bz | Sird £ 74 £ oh Ereguency = 1000z | SR 045 [T
Dutycycle=30% [ F 0.70 0.68 Duty cycle =95 % | FI 0.05 0.05
MDD (%) | 100.0 95 830 D [%) | 100.0 99 27
Strobo is visible Strobo is not visible
Himeform TR Airem form 280
F
35 na
i i
8 3
g2 2P
= =
;_ ] ; 1 i
= = |
£ 14 B
i i
Z EC
£ B,
ns
I\:l\.' (1R o1 ans ozr III.l sl o RE oz
Tirmals; Tireaia]

o] RSVMBEPI 34 & A o] BSVMEELI R FE
nam - R ZEIREINK ~ SERSRUBRFIERARARE ! 27
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-IEEE PAR1789-Percent Flicker
-Energy Star- Flicker Index

S EES =]

SVM
-|RIE

S EES ]

SVM vs. Flicker Z2

EIPSEARS SN

ZH/n=E

=l ?ﬁB
e —
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I IEEE PAR1789-Percent Flicker

. Biff7 ; 20104
SEPSE L © IR BB LA B -
HEE - RIAPI IS M ERS -

A (Maximum value)

FLICKER e =

Amplitude Findex 0.140

variation

Al oo

output 1.576

Freq (Hz) 120

One cycle

A-B

Percent Flicker = 100% x

A+B 9
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I [EEE PAR1789-Percent Flicker

UPRteK United Power Research Technology Corporation

PR il
— % Bt REE
AR (HZ) NI $AR (HZ) N
81 <2% 10} No Flicker
8-90 Freg*0.025 10- 90 Freq*0.01
90-1250 Freq*0.08 90-3000 Freg*0.0333
1250 t Flicker /o&F 3000 t Flicker 7o3F
100.00% T 7 L 3
% 10.00% 1 x
i 2]t |
= y Al
e 0 71 1 |8 AT/ S 120HZ *0.08= 10%
‘RE |
— 3 10 100 1060 10600 iﬁg (HZ)
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B =44 =- Percent Flicker

AVAVAE

/.

INRBEKE 1% - BEZ2RAR

NBXH&
hE& : 13W
EE : NT.179

5] PR A A =R
120 *0.08=10 < 50.3
FLICKER  Copture B e s ¥

Findex 0.151 ® !

Fpercent (%) 503

SVM 1.717

06 10 16

Freq (Hz) 120

Freq (Hz) 120 31
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B =44 =- Percent Flicker

SEERRD—1  BERSAI AR

QXXX &
&= . 8W
EE : NT.2,450

T > EH
/760 *0.08=60.8 3.7

ek e B — S AN

Findex

Ol

Fpercent (%)
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B Energy Star-Flicker Index

« BRMISE 201345
- SRPATEEL  BEEAN R0~ 1 Hp 0 KRBENCEL -
FES—-PIR KRR O BEME RS

A (Maximum value)

FLICKER

Amplitude
variation

__..__.__....-______T__
4

[Yesall [~ percent (%)

:< One cycle 'l
Freq (Hz)
Area 1
Flicker Index =
Area 1l + Area 2 33
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B Energy Star-Flicker Index

PRI

1)100HZ | :A~cJ&Flicker
2)100~800HZ: & EK&
3)800HZ 1 : Flicker 75F

Flicker Index Requirement

0.53

0.5

0.45

=]
Y

=
L
n

=) 120HZ : 0.16

=
L]

Flidker Index
=
P
Lh

=
]

=
=i
R

S AUER
~FEEXE

[=]
=k

0.05

0 100 200 300 400 200 00 700 &0ad 900 >4
SRR (HZ) 34

Fundamental Frequency
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B =5172=- Flicker Index

ShEERRH—1E - BEREA I S FE

TBX &

Ih&= . 13W

EE : NT.179

e s B

0.16 0.151
o o — —| N

Findex 0.151

Fpercent (%) 50 : 3

SVM IS7 17

: : '.,'i'l"'\‘" ‘: et b o5 bt '."‘
‘ﬁ J‘Aﬁﬂé&‘éﬁﬂ&ﬂ“ﬁw s

Freq (Hz) 120
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B =449 =- Flicker Index
=B —1E - BEREA N A FE

QXXXh&
R 8W

£E : NT.2,450

HREE > Bl
0.009
PASS
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I SVM ( Stroboscopic Visibility Measure )

-thaE ¢ RARPIIERI T A TR AR
-HEERE - 20165
-1 EAI : PHILIPS & CIE & =RIgE/RESABE R SRS

" 37 < 1 not visible
SyM =31y | & = 1 just visible
i A > 1 visible

Test
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) TERIRUFE ( Stroboscopic Effect )
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B Z=4|5H=-SYM

SEEERD—  BERSA N A FE

NBXH&
& 13W
EE : NT.179

SVM > EXR

FLICKER

Findex

Fpercent (%)

1 s s
06 10 16 KHz

Freq (Hz)
Freq (Hz) 120 39
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B Z4|H=- SVM

SEBERLD—1E  BERNSD N AKE

fBX k&
Th&& . 13W
€& : NT.179

QXXXH&
ThE=& . 8W
£E : NT.2,450

SVM  0.021 1.717
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B SVM vs. FlickerZ=2

BN %1 NRAER 2 E
SEERE AR 0104 }%Eiﬁﬂﬁ)ﬂ%#ﬁ%ﬁ%%{bﬁO~1OO%

Percent Flicker BotbRIK - 3ER R E

= P SEiE 20134
Flicker Index

0~1

EENTEBL2{EER Ak B  E

16055 P2 il 321 RETEIEEER (FESVM<1 - A8R
EATEIR 20164 |—4aLE ) - WEAIRSESRASVM>1 - O/ R
SVM EHEESEEES SVM=1 - [l o] R
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B Technical Support

M7 EEZAER - BIIAREUPRtek 191751

UPRtek Corp FB WeChat ID : UPRtek www.uprtek.com
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