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ABSTRACT
This article presents a review of papers and researches on face detection based-on Haar-like
features. The Haar-like features for face detection is proposed by Viola and Jones since 2001. This
technique consists of 3 steps: Integral Image, Adaboost and Cascade Classifier. Since the Haar-like
features is the most effective application used to extract features from faces, there are many researches
aiming to apply the Haar-like features to achieve higher performance. The article also focuses on
research papers which extend or adapt formations of the Haar-like features to get higher speed and

accuracy or to detect faces in poses other than frontal faces.
Keyword: Face detection, Viola-Jones algorithm, Haar-like features
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2.3 Template matching methods
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2.4 Appearance-based methods
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Integral Image
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4. IWIVYNNINITANBILALAANBIAN WS

391809310 uuY Haar-like

wafansarasuluminuas Viola-Jones 7le
nan s §aﬁﬁawaﬁqﬂizﬁﬂ%mwwnugnﬁaﬂu
ﬂwsmmﬁ'ﬂuwﬁwmnﬁq@ fa mslEn1vdned
JUuUY Haar-like Fori luwmm’iﬁ'ﬂf:%oag:uﬁuﬁ
axmIAnEdTeivimsanendeluanzdin
209MIRBIFUNUY Haar-like

Tut) 2002 Lienhart waz Maydt [10] &8
wmafanIadvlunihdenninafinninsiady
lumithwas Viola-Jones fitanaludl 2001 [7-8] Tan
Lienhart ugz Maydt #1auan13d1aas3luuy Haar-
like Inai Tassimidnaasgduuy Haar-like i Viola-
Jones thwaualudl 2001 WIMINYU 45 9FN
LLa:ﬁmsﬁ,']Lauamiﬁimaagmmu Haar-like
Lﬁ'mﬁuﬁma@ﬂugﬂﬁ 7 gﬂ'ﬁ 8 Uz Eﬂﬁ 9 INWA
minasasnuii nalEnsdinesgUuuy Haar-like @
ﬁ%auammsnL‘ﬁwﬂsz%w%mwmmgnﬁaﬂumi

o oA X A a ) A a
§I79 'U.ﬂ']WvL(ﬂ LAND UL DLNAUNULNAALAN 10%
n) 2) f) 3)
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181 (Edge features) igniansmilay
Lienhart LLaz Maydt [10]
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lutl 2005 Mita waz Kaneko [12] lduiauanis

ﬁ‘haaagﬂuuu Haar-like 79iabagii3unin mMysiaed

3wy Haar-like wuw323 (Joint Haar-like Feature)

di a Y o o A o
Lwaﬂsuﬂ;wamn@aﬂﬂizmimaamsmaaagﬂLn_lu

) ) Haar-like 35164 9 falsasnnuldnumudedyio

o8

FUNIBLAZAITE0U 1A NI UR UMY RIVBILES

o . e o 1a8n139180930UUY Haar-like  wUUIINNYNLEUD
Eﬂn 9 mimaaagmmu Haar-like 1%3U/3793U a

4 4 P lndfiernrsauitdgminnaanle sun 11
ANINAN (Center-surround features) 71 o

. ] wazIUN 12 UEeIN28819M33N8893UUUL Haar-like
siiaualas Lienhart Waz Maydt [10] v v

ANTHURZURAININTINY B L"{Iﬂﬁﬂl%ﬁﬁﬁ’uﬁuﬂ

» , . MURIAU
lull 2003 Viola uaz Jones [11] ldiauams

$180930uuU Haarlike  wunlwiiiaudladasiia

P33 aNN lasianaludl 2001 da nwluniinfias
WuraTtuazdaaunwinatsluniraruniin

(ailgluniviueudr9) waslansmeadass (Lol

lunsidasdrensann) I@mmsa‘i’maagﬂuuu Haar- :|

like “?'lﬁnLauaa]:ﬁﬂm‘iaimaagﬂl,t,uu Haar-like &%

) ~ = @
andanuasuaadluguf 10 Tanan1inasasuaadli 3) 3) 2) )
WARINEINITA TV URIN LA NI buni eI

— L o > o S . ,
LRZAIWUY swmmmminmnaﬂwmﬂmgw UM 11 @38819209M318093UUUY Haar-like
LIS (M(;?wﬂ) laaney wuusNAaualas Mita Waz Kaneko [12]
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Joint Feature Selection

n(x) )
e (x) .Tn‘.-'..
| L |

.
H(x)= .-.'fgn[ Z(I,hf (.\‘)J
=1

Boosting

UM 12 Mwnuveamefianmyinaesgluuy Haar-
like nuuImALEUalay Mita uaz Kaneko
[12]

lul 2006 Wilson &z Fernandez [13] ¥
Uszyndlfinaiia Haar classifier 1un13037930
wazidoaunlumingy an an ayn 10 udu
Tasmsususnmsanasuluwinuunivinlvany
Rawaalumsanaiusassuazanusanldlung
amITUanasTilasniuiifidasinsanesey
fauratanas lasluaudsoilénssnansvos
E‘ULL'U'U Haar-like L%ﬁauﬁ/ﬂﬁﬁﬁmuﬂﬂﬂ Lienhart
U8z Maydt [10] é’dLLa@ﬂugﬂﬁ 7 ﬁqgﬂﬁ 9 daunlu
12007 Chen uaz Liu [14] Wiauansdivlyems
mn%’ulu%ﬁhﬁammsaﬁwamgﬂuuu Haar-like Nu
MWE BILANAI9IINLENTN1INNIIATIITULAWE
n’lwﬁltﬂu Gray scaled Imm’liﬁ’laadgﬂl,mu Haar-
like ﬁl”ﬁﬁ]:l,ﬂunﬁsﬁi"laaagml,uu Haar-like fiiniaua
1o Viola waz Jones Tudl 2001 [7-8]

1ul 2009 Khac wazamue [15] M ssauans
41889310uU Haar-like wuylwdiSanin Variance
based Haarlke fIW@WI@097N Viola-Jones il
2001 I@Umia‘]’ﬂaadgmmu Haarlike  uuulnaifi
PLEDHIZY NN TE W AN L LTI A
Aaavasiuimnasuil§an3® Integral image
uazluawdspitldrinauamnaiia support  vector
machine  (SVM) lFunuiSmaSauiiuy Adaboost

tﬂ' v a o .
bW E]I‘H LA m:aunumsmaaagﬂ WUY Haar-like LUy

41

19U NULEHD IINNANITNARBIN bANUIT 1T
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m'lwgﬂé'faa'luﬂﬁmaﬁulwﬁ'lgandwmﬂﬁmau
4.21%

72010 Lu  uazame [16]  HLE@wamIsIaed
3UuDY Haar-like wuvulnd Ni38n3n Separate Haar
Feature Lm’m’nuﬁ@TﬂdﬂﬁiﬁiﬁaadgﬂLLuu Haar-like

LA Y & A ! & A4 A
wuulvsfe ludasanlanunszsninsNunmwasy
209M381R8431UUY Haar-like Eﬂﬁ 13 gﬂﬁ 14 Uaz
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' & A o X ddvy v o A
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28y (Edge features) ﬁgﬂﬁmimﬂ(ﬂﬂ Ning

LazAE [16]

DID I]ID .

S & @
S g m’o

gﬂ‘?} 14 M3918093UuDY Haar-like FAITUATIIIU
L& (Line features) ﬁgﬂﬁfﬂ’lim’l Ning L&
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3) M)
Eﬂ‘ﬁ 15 M338893UULY Haar-like §%¥LATIA9L
ﬁ}‘@ﬁdﬂmo (Center-surround features) “?1'
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