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Tom tit: Nhap nhay (flicker) dnh sang c6 anh hwéng xdu dén con nguoi, trong khi dé dén

LED, dang nhanh chong thay thé cdc nguon sang truyén thong dé chiéu sang, diea ra nhitng thach

thire diic biét lién quan dén hién twong nhdp nhdy, dap g ciia cdc module LED phy thudc mach

dién tw cap dién cho no lam cho anh sang bi nhap nhay. Bai bao dwa ra cac phan tich vé anh

hweong ciia nhdp nhdy dnh sang, chi ra nguyén nhdan nhdp nhéy énh sang ciia dén LED, dwa ra

cac cac chi so va ket qua do nhap nhay anh sang cua den LED so voi cdc logi den khac.

Tir khéa: LED, nhdp nhay dnh sang, TLA

I. Dit vin dé

Hién tugng nhap nhay (flicker) anh
sang 1a thay doi rat nhanh d¢ sang, tly
thudc vao tan s, c¢6 thé nhan biét duoc
bang mat thuong hodc khong. Trong
nhiing trudng hop cuc doan, mét ngudi cé
thé nhan ra tan s 1én t6i xap xi 80 Hz,
tan s6 nay duoc goi 1a tan sb két hop nhap
nhdy. Trong nhiing truong hop dac biét,
nhip nhay nay tham chi c6 thé kich hoat
cac con dong kinh nhay cam véi hinh anh
(UPRtek, 2016; Garner, 2020).

Sy ra doi va phat trién rong rii coa
anh sang LED da doi hoi phai xem xét

k¥ ludng hon cac tdc dong cua flicker
anh sang so véi cac cong nghé thé hé
truéc nhu anh sang soi dén ddt, huynh
quang chin luu 13 cudn day. Boi vi anh
sang phat ra tou déen LED dap tng theo
dong dién. Tuy nhién, module LED
hoat dong véi dién mot chiéu (DC), nén
ngudn cip AC phai dugc bién doi thanh
dién DC thong qua mach co6 so dd khoi
hinh 1. Quan trong trong cic khdi nay
1a khéi bam xung PWM tan s cao. Cac
mach dién tir nay co thé chtra cac thanh
phan tan s6 cao cung véi tan sd ludi dién
(Gigahertz-Optik, n.d.).
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II. Co s& 1y thuyét

2.1. Flicker anh sang va sw dnh
hwong dén co thé con nguoi

Céc tri¢u chung va anh hudng flicker
anh sang dén con ngudi phy thudc vao nhidu
yéu t6 khic nhau va co thé rat riéng biét.
IEEE 1789 chia ching thanh cac loai co ban
khac nhau va sau do dua chiing vao phan tich
céc rtii o lién quan, dé mo ta kha ning cac tic
dong dén con ngudi s& phat sinh nhu thé nao.
Viéc phan loai cac hiéu timg nay trudc hét dua
trén tan sb, vi nhimg hiéu Gmg nay da duoc
nghién ctru chuyén sau va di duoc biét dén
trude day. Cac hi¢u ung anh sang dugc chia
thanh ba loai chung (Dette, 2016):

2.1.1. Cam nhén bang madt thuong

Diéu nay d¢ cap dén flicker & tan sd
trong khoang 3 - 70 Hz. Theo d6 tan s6 két
hop cua deén flash quyét dinh cho gia tri
cao hon va gia tri nay thuong nam trong
khoang tir 60 Hz dén 80 Hz. Tac dong truc
tiép, ngay ca sau khi tiép xtc rat ngin, c6
thé 14 co giat hay co giat do chung dong
kinh nhay cam véi anh sdng, ma khoang
0,1 % dan s6 mac phai. Khi tiép xtc lau
hon, c6 thé bi dau dau va suy giam thi lyc
ngay ca voi nhiing nguoi khong dac biét
nhay cam (UPRtek, 2016).

2.1.2. Flicker vo thurc

O tan so cao hon, flicker khong dugc
nhan ra mot cach rd rang bang mat, nhung
n6 van c6 thé anh huong dén hé than kinh
ctia con nguoi. Piéu nay 1a do diy than
kinh thi giac va vé nio co thé phat hién cac
kich thich 1én dén 160 Hz hay cao hon mot
chut, tuy thude vao diéu bién va dang song.
Céc tac dong da duge ching minh c6 thé 1a
dau dau, dau ntra dau va mét moi ...

2.1.3. Nguy hiém tir hiéu vimg flicker

Thong qua sy xép chdng cla cic
dang song khac nhau, hi¢u ung flicker co
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thé xay ra trong dai tan xap xi 2,5kHz. Khi
mAay san xuit quay rat nhanh, c6 thé cho
rang may dang dung yén, dan dén ting
nguy co chan thuong. Vi vdy, dén LED
nén dugc hoat dong & tan so trén 3 kHz, vi
& tan sd nay chua c6 bang ching vé bat ky
anh huong nao dbi véi con ngudi.

Mot gia tri ngudng dugc xay dung
phu thudc vao mbi quan h¢ cua tan sb voi
diéu ché. Gan nhu tit ca cac tac dong cua
nhap nhay dbi v6i co thé con nguoi, 1a
do tac dong cua tan s va su diéu bién da
dugc nghién ctru, anh hudng cua tan sb
duoc nghién ciru mot cach ky ludng, con
anh huong cua diéu bién dong dién dugc
nghién ctru chua nhiéu.

T nhiing phan tich trén, vdi su ra
doi chua qua lau cua dén LED, ching
ta moi chi bat dau danh gia hién tuong
nhip nhay véi cic ngudn sang LED. Viéc
nghién ctru tiép theo 1a can thiét.

2.2. Co bdn vé Flicker dnh sing
dén LED

Nhu di n6i ¢ trén, nhdp nhay anh
sang bao gdm cac tan sd thap tir 3 Hz dén
khoang 80 Hz va né thé hién su khong
on dinh v& hinh 4nh ma mat nguoi nhan
dugc tir 4nh sang c6 dinh khi ta dimg yén,
nhung khi ¢ trén mtc do, con nguoi s€
khong nhat thiét nhan biét dugc flicker
mot cach cé ¥ thirc, nhung mét va ndo ctia
chung ta van cam nhan thay né.

Flicker 1a nhiing gi ching ta da biét
truge day va no da duoc biét dén tir 1au va
da thiét 1ap cac sb liéu nhu: Chi sb phan
tram flicker va flicker index (Gigahertz-
Optik, n.d.).

2.2.1. Cac hiéu ung anh sang

Sy thay doi anh sang theo thoi
gian tir mot ngudn sang co thé gy ra ca
tac dong bét loi truc quan va khong truc
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quan d6i voi nguoi quan sat. Theo CIE TN
006:2016 (Sekulovski, 2016), nhitng hi¢u
ung nay duogc goi chung 1a ‘Tao anh sang
tam thoi1’ (TLA - Temporal Light Artefact).

C6 baloai TLA: Nhap nhay (flicker),
Hiéu Ung hoat nghi€ém va hiéu mg mang
ao (bong ma) (Gigahertz-Optik, n.d.).

Flicker: nhan thic vé thi giac khong
6n dinh do kich thich anh sang gay ra, do
cho6i hodc phan bd quang phd dao dong
theo thoi gian, dbi voi ngudi quan sat tinh
trong moi truong tinh.

Hinh 2. Flicker anh sang

Néi vé flicker ngudi ta quan tim dén
cac chi s6: tan sd nhap nhay, phan trim
nhip nhay (Flicker persent), chi s6 nhip
nhay (flicker index), Po kha ning hién
thi hoat nghiém (SVM - Stroboscopic
Visibility Measure), Kha nang cam nhan
ngan han ddi véi diéu ché anh sang
(PstLM - Short Term Perceptibility for
Light Modulation), hd tro Mp (Assist Mp).

Nhap nhay 12 loai 16 rang nhét vi n6
¢6 thé nhin thay ngay ca khi ca ngudn sang
va mit déu tinh (nhu trén hinh 2, 3). N6 ¢6
thé nhin thiy vi tan so thap, chi 3-80 hertz.

Hinh 3. Nguon sang dén huynh quang

Mot vi du: Hién tuong nhép nhdy la hién tugng ma chiing ta bét gap, chéng han ¢ bong

dén LED ré tién — mot sd nguoi co thé nhin thay hién tuong nhip nhay khi nhin thing vao

ngudn sang, nhimg ngudi khac nhin rd hon khi nhin gian tiép (chang han nhin théng qua

camera di¢n thoai thong minh).

Hinh 4. Minh hoa hiéu ung hoat nghiém

Hinh 5. Minh hoa hiéu ung mang ao (bong ma)

tir dén hdu ciia mot chiéc 6 16 dang ditng yén



Hiéuvnghoatnghiém (stroboscopic):
hién tugng luu hinh anh cia vat dugc
quan sat trén vong mac trong mdt thoi
gian ngan sau khi vat khong con, giy ra
boi quan tinh cia mét. Day 1a sy thay doi
nhan thirc chuyén dong gy ra boi mot
kich thich anh sang c6 do sang hodc phan
bd quang pho dao dong theo thoi gian d6i
v&1 nguodi quan sat tinh trong moi truong
khong tinh.

Hi¢u tng hoat nghiém la chung ta
nhin thdy moi vat chuyén dong khi gip
anh sang dao dong nhanh va chuyén dong
duong nhu bi chia thanh cac hinh anh
riéng bi¢t (hinh 4).

Hiéu vng mang ao (hiéu ung bong
ma): thay ddi hinh dang cam nhan dugc
hoic bd cuc khong gian cua cac dbi
tuong... hiéu Gmg nay xuat hién khi mat
ngudi quan sat chuyén dong trong méi
treong tinh, d6 sang hodc phan bd quang
phé dao dong theo thoi gian. (vi du: di
chuyén dau, chuyén dong binh thuong ctia
dau hodc trong khi 1ai xe) (Viso Systems
Tutoria, 2021).

Piéu nay xay ra khi d6i tuong
(ngudn sang) tinh nhung mat di chuyén.
Chuyén dong nhanh cua mit c6 thé kich
hoat mét loat hinh dnh riéng biét dugc tao
ra trén vong mac nhu trén hinh 5. Hi¢u
g x4y ra trong cung dai tan sb v6i hiéu
ung hoat nghiém.

2.2.2. Pén LED - tgo nguén sing
tam thoi:

Mot dén LED néu duoc cép dién
bang ngudn dién mot chiéu khong d6i thi
khong c6 nhap nhay. Tuy nhién cap dién
cho cac dén LED lai thong qua cac bd
bién ddi (driver). Cac b chuyén doi nay
1a nguyén nhan sinh nhip nhay.

Tém lai, nguyén nhan gdy nén
ngudn sang tam thoi cia dén LED 1a do:
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e Driver LED va cong nghé ngudn
sang (chtr khong phai ban than module LED)
e Cong nghé diéu chinh d6 sang
e Bién dong dién ap ngudn
e Céc dao dong anh sang, két qua co
thé 1a chu ky hoac khong chu ky.
e Cac yéu to quyét dinh tdm nhin
o ,Tﬁn s6 va do 16n twong d6i cua
dieu che
¢ Hinh dang ctia dang song anh sang
(hinh vudng, hinh sin, chu ky hoat dong)
e Murc dd anh sang
O,Déi tuong duoc chiéu sang/quan
sat va toc d¢ chuyén dong cia nd
e D) nhay ctia ngudi quan sat, goc
nhin v.v.
o Miic d6 anh sang nén trong méi truong
2.3. Cdc chi sé flicker cin dat

Néi vé flicker ngudi ta quan tim dén
cac chi s6: tin sd nhap nhay, phan trim
nhip nhay (Flicker persent), chi s6 nhip
nhay (flicker index), do kha niang hién
thi hoat nghiém (SVM - Stroboscopic
Visibility Measure), kha nang cam nhéan
ngan han ddi véi diéu ché anh sang
(PstLM - Short Term Perceptibility for
Light Modulation), hd trg Mp (Assist Mp).

2.3.1. Tan sé nhap nhay

Tan s6 flicker 1a tan s6 ma tin hiéu
anh sang dugc dao dong theo chu ky vi du
nhu hinh 6.

2.3.2. Phan tram nhdp nhdy (FP-
Flicker Percent)

Thong s6 ky thudt cia phan trim
flicker duogc str dung rong rai. N6 cho biét
do 16n (so vdi bién do) cuia dang song. Gia
tri nam trong khoang tir 0% dén 100%, vi
0% biéu thi dang song DC thuan tay va
100% biéu thi dang song AC thuan tuy.
Gia tri nay khong anh huong dén chu ky
lam viéc cua tin hiéu.
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Max — Min

FP =100

Trong do:
e FP — phan tram nhap nhay

e Max — Cuong d¢ sang 1on nhat

e Min — Cudng do sang nho nhét
Max

Lm 4

Max + Min

(1

- T=UE

v

Hinh 6. Anh sdng dao déng theo chu ky

2.3.3. Chisé nhdp nhay (FI - Flicker Index)

Bén canh phan trim nhép nhay, chi
s flicker ciing rat quan trong. N6 cho biét
ty 1€ dién tich trén duong cong trung binh
(dudong TB hinh 6) so voi tong dién tich
dudng cong. Yéu té nay xac dinh chu ky
diéu ché ciia tin hiu.

Ay

FI =
A+ A, 2)

Trong do:

e FI — Chi s6 nhap nhay

e A - Phan dién tich trén duong
trung binh

e A, — Phan dién tich du6i duong
trung binh

Cac sb liéu nay (FP, FI) khong
dinh luong hi¢u tng TLA mot cach
chinh x4c va khach quan dugc. Phan FP
va FI khong chon loc (nghia 1a ching
khong phan biét gitta “nhap nhay” va
“hi¢u trng hoat nghiém”) va khong tinh
dén anh hudéng cuia do nhay phu thudc
vao tan s hoic hinh dang song ctia dau
ra anh sang, cdn co cic xac minh bd

sung dé trang trai nhitng khia canh nay
(Gigahertz-Optik, n.d.).

Mot s6 nghién ciru dd ching minh
réng, ngay cd khi mgt nhom c6 do nhay
ngudng khac nhau, flicker co thé nhin
théy duge & tan s6 70-80 Hz; trén gia tri
ndy chung ta can danh gia qua hiéu ung
hoat nghiém.

Chi s6 ASSIST, 1a chi s6 bd sung
hoan thién hai chi sb con lai, cung cép mot
gia tri sb ¢6 thé duoc st dung dé dyu doan
muirc d6 nhap nhay.

2.3.4. Pokha ndnghién thi hoat nghiém
(SVM - Stroboscopic Visibility Measure)

Vi hién tuong nhdp nhay c6 thé
duoc mé ta theo nhiéu cach khac nhau
thong qua cac thong sd cu thé, chung ta
6 thé mudn biét san pham chiéu sang nao
c¢6 thong sé hiéu suit quang hoc tét hon
va san pham nao kém hon. Theo cach nay,
mot sb liéu SVM moi ¢6 thé tré nén hitu
ich vi n6 dang xem xét tan s, loai diéu
ché va do sau diéu ché (Dette, 2016).

Tham s6 SVM tuong g véi tong
cac thanh phan bién d6i Fourier (C,) chia



cho ngudng cho phép cua tan sd tuong
tng (T_), v&i nhap nhdy diéu ché hinh sin

3,7 C 3,7
SVM = z (—"‘)
T

m=1

3)

Trong do: €, 1a bién d¢ cua thanh
phan Fourier thir m cua dang soéng anh
sang va T 1a ngudng cho phép kha nang
hién thi, duoc biéu thi dudi dang do sau
diéu ché, dbi véi dang song hinh sin & tan
sO tuong tmg.

Po luong kha niang hién thi hoat
nghiém, (SVM) do kha nang hién thi nhép
nhay. M6 ta chi tiét vé SVM dugc trinh
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bay trong CIE TN006 va IEC TR 63158
(Sekulovski, 2016).

Néu SVM<I, flicker khong nhin thay
duoc, néu SVM=1 flicker chi méi hién thi
va néu SVM>1 flicker thi hién thi r3.

2.3.5. Kha ning cam nhdn diéu bién
dnh sang ngdn han (PstLM — Short Term
Perceptibility for light modulation)

Kha ning cam nhan diéu bién anh
sang trong ngan han (PstLM), ciing do kha
nang hién thi cta anh sang nhap nhay. Gia
tri PstLM cao hon c6 nghia 1a flicker dé
nhin thay hon. Gia tri P_la con s6 thong
ké gia tri cdm nhan 4nh sang va tinh ra gia
tri theo cong thuce (4)

Py = /0,0314P,; + 0,0525P;,0,065P;, + 0,28P;q; + 0,08P5;

Céc phan tich cua SVM va PstLM
cung cip mot sy két hop tot vi phuong
phap SVM dura trén tan sé va PstLM dua
trén thoi gian cho phép dinh lugng lan
lugt flicker hoat nghiém va flicker anh
sang (Gigahertz-Optik, n.d.).

Céc chi s6 SVM va PstLM chi méi
duoc dua vao tiéu chudn vao nim 2020. Gia
tri t6i da cho phép 1a 0,4 dbi véi SVM va 1
déivai P, dugcdo dmuc day tai (ngoai trir
HID khi quang thong dugc str dung 16n hon
4 Klm va ddi véi cac ngudn sang danh cho

I11. Phwong phap nghién ciru va két qua

3.1. Cdc chi sé do cii

4
ung dung ngoai troi, ung dung cong nghi¢p
hodc cac ing dung khéc c6 tiéu chuan chiéu
sang cho phép CRI < 80)

2.3.6. Assist Mp

SO liéu Assist Mp la sb6 liéu nhan
biét flicker dugc thiét ké dé du doan chinh
xac nhan thic flicker cia con nguoi dbi
v6i bat ky dén nao. N6 chu yéu xir 1y cac
tin hiéu dudi 80Hz va khong tuong tac véi
cac vat thé chuyén dong hodc ngudi quan
sat (hiéu rng mang hoat nghi¢m hodc ma
tran) (Viso Systems Tutoria, 2021).

Bdng 1. Tong hop cdc chi sé do co ban theo phwong phdp cii

Muc Bu'g’~c d!{l!l Piém dinh nghia Cong thirc Pham vi chi s6
luc | nghia boi
5 A ae 1 dén oo Hz (trong
Téan s6 | Phd thong Th? nh p%lan thoi gian Xung chinh mdi giy thuc té 14 50-2000
nhap nhay Hy)
\ Max 0 8 0

Phan 1~ | MOt phép do tuong OA);den }00 A’;

§ Hi¢p hoi ky | .« 2 Phan trdm nhap
trdm ~ ..z | doicla sy thay doi i A %
nhi thuat chicu theo chu ky trongbién | /| . |Phay cang thap,

h’p sang (IES) 6 cia 4 hy rong /) a ,\(;/\ FP= 100 M nhap nhdy cang it
nhay 0 cua anh sang. | Max +Min | gin .
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Muc | Pugc dinh
luc | nghia béi
Chi s6 | Hiép hoi ky
nhap | thuat chiéu
nhdy |sang (IES)

Piém dinh nghia Cong thirc Pham vi chi s6
Max A
Mot thude do cua su chierslélnhé nh4
¢6 tinh dén hinh dang J W\ Ay nhdy cine it ds
clia dang song T Y ~| FI= ——— hdy cang it ddng
- ' , Art Az ke

Hau hét cac nha cung cap thiét bi
chiéu sang s& co6 thé cong bo cac so licu
nhap nhay cii nay:

Tan s6 nhap nhay, Phan trim nhap
nhay va Chi s nhip nhay.

Noi chung, cd tan s6 va hinh dang
dicu che déu quan trong.

Trong thyc té, tn sd cao hon 2000
Hz hiém khi gy ra su ¢ cho du diéu ché
¢ cao dén dau. Ngay ca viéc diéu chinh
PWM (dang séng vudng) ciing 6n trén

2000 Hz.

S liéu Phan trim nhap nhay s& cho
thdy bién d6 diéu ché va s liéu vé Chi s6
nhip nhay s& cho biét thém vé dang song
thuc té. Ca hai chi sd déu gia thiét dang
song diéu ché theo chu ky. Cac sé liéu do
nay da duoc dua vao tiéu chuan tir khi 6

3.2. Cic chi s6 do moi

Nhung tai sao chiing ta can s6 liéu moi?

e C6 xu huéng quén thanh phan tan
s6 rat quan trong — va chi néi vé Phan trim
nhap nhay/Chi s6 nhap nhay

e Quy trinh do ludng cho cac s6 liéu
cli dugc gioi han trong thoi gian xem xét
ngan.

e Khong thé so sanh truc tiép dir liéu
duoc chup ¢ cac tan s6 khac nhau

e Can c6 sb liéu dé xu Iy cac h¢
thdng chiéu sang méi v6i dén LED (cac
loai dao dong cuong do mai)

e Can tinh dén kién thirc méi vé su
nhay cam khac nhau ctia mat va nio

Chi s6 TLA méi

Céc chi s6 nhap nhay méi la SVM

den LED. va PstLM.
Bdng 2. Tong hop cdc chi sé do co ban theo phwong phdp mdi
Muc | Pwgc dinh Piém " , o oa e A
luc nghia béi dinh nghia Cong thire Pham vi chi so
TLA trong dai tan tir 0,3 Hz
PstLM = “diéu ché Py = /0,0314P,; + 0,0525P,0,065P35 + 0,28P;g5 + 0,08Psqs dén 80 HZ' ' .
IEC/TR 4nh sane nedn han” R S Pham vi chi s6 1a 0 dén o
poay | 615471 [ Phan tich pho theo mién thoi gian | pyy Nr=1 12 bién dieu ma
IEC 61000- fen tug g : P |+ B¢ loc: B§ loc gidi diéu che va bg loc mat- 50% moi ngudi ¢ thé cam
nhdy c6 thé nhin nio A
4-15 b . P nhan duge
thay * Tong co trong sO ciia phan trdm Gié tri gi6i han chau Au
méi=1,0
TLA trong dai tan s tir 80
IECTR | VM ="Doluong , Hzden2000Hz.
kha nang hién thi _ Pham vi chi 0 1a 0 den
61547-1 O SVM = \
IEC 61000 hoat dong” danh gia khoang 8
SVM 313 hiu rng nhap nhay SVM =1 la bién di¢u ma
IEC 61000 | 0 thexdy racing | C4c thanh phan tn s6 chuin hoa cia tin higu | 30% moi ngudi ¢6 the cam
4-15 Vi cac doi tuong | (Ci) duoc tinh trong sb va tinh tong qua Ti theo | 1han duoc .
chuyén dong cam nh4n cta con ngudi Gia tri gidi han chau Au
' méi =04




Chi s6 PstLM do hién twong nhap
nhay c6 thé nhin thiy trong khi tinh dén
cac duong cong do nhay cia bd loc nao
ngudi va giai diéu ché ndo nguoi.

Chi s&6 SVM do hiéu ung hoat
nghiém trong khi tinh dén cac duong cong
nhén thuc cua con nguoi.

et e LRI TR, e

Dén huynh quang c chén luu dién tir:
« Phan tram nhéap nhay = 2,4%

« Chi s6 nhap nhay = 0,005

* Tan s6 = 100 Hz

* Pym = 0,020
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Gia tri P, = 1 c6 nghia 1a nguoi
quan sat trung binh c6 xac suat phat hién
nhép nhay 1a 50%.

Gia tri SVM = 1 biéu thi ngudng
kha ning hién thi cho mot ngudi quan st
trung binh.

RG rang 1a P_ . SVM cang thip
cang tot.

stLM?

ek ST Y B

0 soi 35’0 ngudt dién Nbi:
« Phan trdm nhép nhay = 13,2%
« Chi s6 nhép nhay = 0,040
+ Tans6=100Hz
« Pym = 0,017

== SVM =10,494 ol F

Dén huynh quang c6 chan luu tir:
« Phan tram nhép nhay = 41,9%

« Chi s6 nhap nhay = 0,101

« Tan s6 = 100 Hz

hd PstLM = 0,177

« SVM = 1,252

DPén LED c6 driver chit luong kém:
« Phan trim nhép nhay = 96,9%

« Chi s nhap nhay = 0,466

« Tan s6 = 100Hz

® PstLM = 0,107

« SVM = 5,301

Pén LED chét lwong cao

« Phan trim nhép nhay = 0,0001%
+ Chi s nhap nhay = 0,006

« Tan s = 50kHz

° PstLM = 0,0001

+ SVM = 0,0002

Hinh 7. Mt s6 két qua do nhdp nhay cdc loai dén

3.3. So sdanh két qud do cho cdc logi
nguén sing

Chi tiéu phai dat: SVM <0,4;P_ <1

Dé tién cho so sanh cac chi sb & trén,
hinh 7 dwa mot s6 két qua do cac chi sb do
flicker ctia cac loai ngudn sang khac nhau.

Két qua do trén hinh 7 cho thay rang,
céc loai dén LED chét lugng cao ngiy nay
¢ (va cin dat) cac chi tiéu vé nhip nhay
t6t khi ma SVM Vé,PstLM gan bang 0, trong
khi céc loai den thé hé cli nhu dén huynh
quang chin luu dién ti, dén soi dot van

dat tiéu chuén vé SVM va P, nhu van
con 16n, con dén LED chat lugng kém thi
nhiing chi tiéu nay hoan toan khong dat.

IV. Két ludn

1. Nhip nhay anh sang dén LED la
khong thé tranh khoi va 1a thong s rat
quan trong khi sir dung chiéu sang LED,
boi vi nhap nhay anh huong rat 1on dén
strc khde con nguoi.

2. Céc nha san xuat dén LED can dap
g cac chi s6 do m&i SVM va PsrLM, dé
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lam duoc viéc nay can thiét cac driver co
kha nang 6n dong cao va tranh dugc céac
nhiéu bat thuong tir bén ngoai.

Tai liéu tham Kkhao
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LED LIGHT FLICKER EVALUATION

Tran Van Thinh?, Nguyen Manh Hung’, Do Phuong Nhung?, Vu Tat Diep’

Abstract: Light flicker has adverse effects on human health. LEDs, which are rapidly
replacing traditional light sources for illumination, pose specific challenges related to flicker.

The flicker in LED lighting is influenced by the response of the electronic circuits powering

the modules. The article analyzes the effects of light flicker, indicates the causes of flicker in

LED lights, and provides indicators and measurement results of LED light flicker compared

to other types of lamps.
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